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2 
Effects of response burden in a continuous survey 

2.1 Introduction 

Several fields of research require a continuous stream of data, for instance if one is 

interested in behaviour that changes through time, or in events that occur with a certain 

time-pattern. One can think of consumer research, research on media, family expenditure 

surveys, transportation research, and time-budget research. One way of collecting such data 

is using a panel survey: at regular time intervals the same respondents are asked particular 

questions. For example, every week households are asked how much they spent on a 

particular commodity. They can answer these questions in several ways: by telephone, by 

sending in an interview form, by transmitting their questionnaire by computer, or by using 

a scanner to register items. The advantages of a panel survey are that behaviour which 

changes over time can be analysed on an individual level and that respondents learn by 

repeatedly answering. Another advantage is the possibility to perform checks on the 

consistency of responses on the basis of previous responses during the interview (Saris, 

1991). One of the most important disadvantages is the high burden that the continuous 

questioning places on respondents. Especially in behavioural research, where questions are 

asked about how much money or time is spent on some commodity or activity over each 

period, the motivation of respondents tends to decrease, leading to underreporting, to wave 

non-response, and finally to attrition (drop-out). When using a panel survey, one has to 

consider these so-called panel effects. These effects can be so strong that one cannot use such 

data without correction, as will be shown in this chapter. 

Reports on these problems are scarce. Most panels are commercial and do not provide 

such information. Among the few exceptions are the following. 
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Van de Pol (1989) reports that the degree of panel effects depends 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 will be 

negative. 

Olivier (1987) analysed coverage-factors. A coverage-factor of a panel describes how 

well a panel is able to present estimates for certain statistics in the population. When 

expenditure is analysed, the coverage-factor can be found by comparing the reported 

expenditure of the panel with ex-factory reportings. A coverage-factor of one means that 

the panel describes the population perfectly. In practice, a coverage-factor of one is an 

exception. Olivier finds coverage-factor estimates that are lower for expensive products 

(0.68), and higher for cheaper products (1.34) when a consumer panel is used. In this way, 

the market-shares for these products will be biased. It is often said that the levels of the 

variable of interest might be wrong, but that at least the trend is correct. However, Olivier 

shows for one product that the market-share of the product on some market, according to 

the consumer panel, decreases over 12 years, while the true market-share increases over that 

same period. 

Kemsley (1961) of the Government Social Survey, London, studied the 1953-54 

Expenditure Enquiry of the Ministry of Labour in England. The records kept by the 

households in a three-week period show a significant decrease from the first week to the 

following two weeks. This decrease is independent of family background characteristics. 

The differences between the final two weeks are not significant. Kemsley states that an 

internal examination of the data cannot provide an explanation for the differences found, 

nor can the data clarify whether the first week is too high, the final two weeks are too low, 

or both. 

Bailar (1975) found similar patterns in the Current Population Survey of 1968-72. Both 

unemployment and employment seem to decrease as households are longer in the sample. 

Some of this bias can be explained by the questioning procedure, which affects the 

unemployment figures in some of the months. However, Bailar does not explain the 

decrease in reportings in other variables, and concentrates on the effects of the rotation 

group bias on the quality of specific estimators used in the Current Population Survey. 

Silberstein and Scott (1991) studied underreporting using expenditure diary surveys. In 

two consecutive weeks, a diary had to be kept by the respondents. Silberstein and Scott 

found both intraweek and interweek variation: reporting levels decrease per week and per 

day. This effect, which Silberstein and Scott call the 'fatigue or reduced interest effect', is 
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different for different kinds of products. The per day decrease is highest in the first days of 

the first week. 

Meurs et al. (1989) /BGC (1988) analysed these effects in a mobility-panel. They also 

found a decrease in the number of trips made, or underreporting of trips, a decrease which 

is highest in the first days of the first wave. They split the underreporting into two effects: a 

'within-wave' and a 'between-wave' effect. Because the within-wave effects become smaller 

with subsequent waves, there is also an interaction between the within-wave and between-

wave effects. These were put in a regression with pooled data (i.e. all observations of all 

respondents were considered as separate observations). In this way, Meurs et al. were able 

to estimate the within-wave and between-wave effects on several mobility variables: 

ordinary trips are more underreported than rare trips, and longer trips are less 

underreported than shorter ones. Respondents who have participated longer tend to report 

higher mobility. All these effects together result in considerable underreporting on 

mobility. 

Ridder (1992) analysed the same data to describe the effect of attrition. He states that 

households that make more trips are more likely to drop out. When the total number of 

trips is regressed on several background characteristics of the households and dummy 

variables for the waves, the decrease in reporting level is not explained by observed 

differences between households that leave and households that stay. This leaves two 

possibilities: either there is a downward trend in mobility, or there are differences in 

unobserved characteristics of the respondents in the panel. With respect to the latter 

possibility some statistical models for attrition were studied. 

When one surveys these findings, the high burden of reporting on the respondents can 

lead to the following sequence of reactions: 

Firstly respondents start to report less than they should, e.g. because they become 

less precise in filling in their diaries. This is what we call underreporting; 

Secondly respondents start to respond zeroes while they did make some purchases, to 

save the time of giving all requested items. This is an extreme case of 

underreporting; 

Thirdly respondents start to respond less regularly, so that some weeks they do not 

respond at all, while other weeks they do co-operate. This is known as wave non-

response; 

Finally respondents drop out (attrition). 

Although the main problem under consideration in this chapter is a decrease in 

reporting level, it should be noted here that, besides underreporting, these reactions do not 
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automatically lead to a decrease in reporting level at the aggregate level: if they occur 

randomly in the sample, no problem arises. On the other hand, if the respondents who 

drop out are those that reported at a low level before leaving, and if they are replaced by 

enthusiastic new panel-members, this will actually lead to an increase in reporting level. 

Extra conditions are therefore needed for these reactions to lead to a decrease in reporting 

level. 

2.2 Research design 

In this chapter, the possibility of isolating the different individual reactions in a consumer 

panel that reports expenditure on a weekly basis will be considered. Firstly, an idea will be 

given of the seriousness of the problems described here for a specific case. Secondly, the 

effect of the burden on the possible reactions will be estimated. 

The data are from the survey and questionnaire as described in Chapter 1. The same 

model is used for the different reactions but with a different dependent variable. For 

underreporting, the dependent variable is the monthly average of reported weekly 

expenditure (reportings with only zeroes are excluded); for zero reportings, the dependent 

variable is the monthly total number of zero reportings; and for wave non-response the 

dependent variable is the monthly total number of missing observations. These dependent 

variables are regressed on household characteristics. The household characteristics used in 

this chapter are family size, age, income, education level, whether the head of the 

household has a job or not, and the the length of time the household has been member of 

the panel. 

Because the panel concerns behaviour, a negative panel effect (i.e. the effect of the 

burden) is expected. In the design, the total burden (b) consists of the number of weeks a 

respondent was requested to participate up to time t, multiplied by the weekly burden of 

responding, here the number of items that has to be entered. Because this number of items 

to be entered is also affected by underreporting, this number will be approximated by the 

number of items that was entered in the first month. Although this variable is subject to 

measurement error, this approximation will suffice to keep the analysis simple. 

On the other hand, respondents who have been members of the panel for a longer time 

may be considered more loyal to the panel and, because they do their job better, to provide 

a reporting level higher than those of households that have only recently started, and also 

higher than those of households that have dropped out early. Therefore, the total number 
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of weeks (n) a household has reported will also be included in the analysis to signify 

loyalty. 

Of course, taste also plays a role in the amount of the relevant commodity purchased, 

influencing the volume purchased in the first reporting week. This influence is assumed to 

be on a logarithmic scale, due to decreasing returns: if a person prefers a certain volume, he 

or she will prefer double this amount less than twice as much. Therefore, the logarithm of 

the volume purchased in the first reporting week (î>,) will be included in the model. 

Besides the above mentioned factors, effects of household characteristics (x) on the 

reporting and of course variation over time are expected. The reporting of this last 

fluctuation is often the real reason for the study. 

The logarithm of the burden is used in the model, for it is assumed that the increase of 

the effect of the burden becomes smaller. For the same reason, also the effect of the total 

number of reporting weeks is assumed to be logarithmic. The model is then as follows: 

yit = ÏLfiXij + ^ o g K ) + ZmKjm + ^logfe.i) + / i o g W + Sü (2-1) 

where yit is the reported expenditure for household i, i = I,...,/, in period t, t = 1.....T; X,y is 

the / * household characteristic of household i; Vu is the total volume reported by 

household i in the first period it participated; dm is a dummy that is equal to 1 if the 

observation refers to period m, and equal to 0 otherwise, so Km is a monthly intercept; bltA 

is the burden that a household i was exposed to until period t-\ (for the first period, there is 

no burden of previous reportings); n-, is the total number of weeks that household i had to 

report in the whole period; Sit is a disturbance term to represent individual random 

fluctuation in responses, with g\eit] = 0. ßp y, A, and /4 are regression coefficients. 

With certain adaptations, specific to the design, the model described above is the model 

used by Meurs et al. (1989). Two problems can be foreseen with this model. 

The first problem is that pooled data are used. If pooled data are used, the assumption is 

made that all disturbance terms £,, are identically and independently distributed. 

Dependence between the observations of one household is not taken into account. This will 

lead to unbiased and consistent but inefficient parameter estimators, and estimators of 

standard errors will generally be biased, leading to unreliable test results (e.g. see Greene, 

1993, p 413). 

The second problem is that it is not known whether the model specification is 

complete. It is assumed that for unbiased estimation of linear regression models the random 

error is uncorrelated with the exogenous variables. However, incomplete specification of 

the model results in biased estimates of the disturbance variance (e.g. see Johnston, 1984, p 

260). The heterogeneity that results from this incomplete specification must therefore be 
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taken into account. The panel survey makes this possible: the alternative is to use an 

explicit panel-model for T periods with person-specific unobserved heterogeneity as an 

extra factor. 

y,i = «1 + 77, + Zfipcij + ^og^,,) + //log(w,) + sn 

yi2 = a2 + ft + Xjß-Kij + tfogfaO + Alog&i) + /iog(n,) + sa (2.2) 

y,T =aT+ r/t + Zfifa + ^og(wi;) + &o%{biT.) + /iogfo) + siT 

where 77; represents the unobserved heterogeneity and Kmdm is now represented by the 

constant at in each equation. Assumptions for this model: ê\£t] = 0; 'ëew [£•„£•„] = 0!u\ %zs[r/] 

= y/. Furthermore £( and 77 are mutually uncorrelated and uncorrelated with the other 

explanatory variables. If the heterogeneity is specified as a. fixed effect, this will result in / 

extra parameters, where / will be large in typical panel surveys. If rj; is treated as a random 

effect, a heuristic approach for estimating the model has been suggested by Greene (1993), p 

474-479, which is said to lead to inconsistent estimators. Model (2.2) can also be seen as a 

special case of the Structural Equations Model. For such models, standard consistent 

estimators are available (Bollen, 1989). For more on heterogeneity in Structural Equations 

Models, we refer to Muthén (1994) and Muthén and Satorra (1995). Below we will use this 

approach to estimate the parameters of model (2.2). The data used are described in Section 

1.3. From the questionnaire, the expenditure on red meat in guilders is used in this chapter, 

since this is the product purchased most regularly. Before estimation, it will be shown how 

these data are affected by the response burden of the respondents. 

2.3 Results 

2.3.1 Descriptions 

In the data, as in other reported studies, the decrease in reporting level is clearly evident. 

This is shown in Table 2.1. The first part of the table shows a large decrease in reported 

expenditure over time. This decrease in reporting level is accompanied by an increase in 

zero reportings and wave non-response. It should be mentioned that the panel is renewed 

continuously. Since the new respondents are likely to be more motivated, their response 

behaviour can be expected to be better, which might explain the stabilisation seen after the 

second month. Altogether, the effect on reporting level is so large, and the observed process 

is so unlikely, that one cannot use such data without correction for the effects studied here. 
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Table 2.1: Reporting level and wave non-response 

Month" 
1 2 3 4 5 6 

Total expenditure 100.0 98.0 90.2 91.1 87.8 84.5 
volume4 100.0 93.8 87.0 87.0 80.8 82.2 

number of products 100.0 99.8 93.3 91.3 86.7 84.8 

Reporting of zeroes 100.0 130.8 134.0 128.1 125.8 129.9 

Wave non-response 100.0 97.1 105.7 110.2 117.8 120.5 

The total can be separated into the following four product groups 
Red meat expenditure 100.0 99.3 91.0 93.8 89.7 88.9 

volume 100.0 95.4 87.4 90.8 82.8 85.1 
number of products 100.0 99.4 92.9 92.9 89.6 90.3 

Meat products expenditure 
volume 

number of products 

100.0 
100.0 
100.0 

101.0 
103.0 
102.1 

92.8 
90.9 
95.9 

91.0 
84.8 
92.8 

90.6 
84.8 
87.2 

82.3 
78.8 
84.1 

Poultry expenditure 
volume 

number of products 

100.0 
100.0 
100.0 

87.5 
80.8 
90.9 

82.1 
76.9 
87.9 

80.2 
73.1 
81.8 

79.0 
79.2 
81.8 

75.5 
76.9 
75.8 

Eggs expenditure 
volume 

number of products 

100.0 
100.0 
100.0 

91.8 
91.3 
91.3 

86.6 
85.4 
85.4 

90.7 
92.1 
92.1 

73.2 
75.7 
75.7 

70.1 
75.7 
75.7 

The columns represent the sum 
expenditure, volume and number 
and wave non-response per month; 

pie means of the average weekly reportings for 
of products as well as the number of reported zeroes 
month 1 = 100. 

A month is defined as a period of four consecutive weeks. 
Since the volume for eggs is measured in units rather than in kilograms, as the other categories, 

total volume excludes eggs 

The second part of the table shows that these effects occur not only for the aggregate 

data over all products but also for each product separately, and in fact for each product in a 

slightly different way. 
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Table 2.2: Size of the panel 

Reported 
in week' 

/ l 

Started in tveek in week' 

/ l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Tot. 
1 849 849 
2 579 141 720 
3 650 87 119 856 
4 649 97 80 61 887 
5 624 87 70 34 25 840 
6 596 85 74 43 14 62 874 
7 628 94 61 40 17 43 68 951 
8 621 83 70 42 15 36 41 84 992 
9 574 77 59 35 15 31 40 55 44 930 
10 574 79 54 36 16 33 46 55 28 54 975 
11 581 82 70 35 15 34 40 46 30 38 37 1008 
12 512 77 53 30 12 26 38 34 17 30 17 8 854 
13 513 65 46 28 11 26 40 40 18 22 19 5 20 853 
14 499 68 48 30 7 25 33 42 28 23 19 4 11 22 859 
15 514 74 48 29 10 27 39 42 27 21 13 5 10 14 14 887 
16 493 69 40 23 10 21 31 42 21 21 16 4 10 8 8 16 833 
17 477 63 43 27 7 26 34 41 23 25 13 3 9 14 4 9 11 829 
18 454 61 48 25 8 23 35 38 23 19 12 4 9 11 7 6 3 12 798 
19 411 52 38 18 9 20 29 33 15 17 9 3 8 11 5 5 5 6 3 697 
20 430 54 45 22 7 28 31 37 16 21 10 3 9 11 4 4 7 7 1 16 763 
21 443 61 39 13 7 20 27 34 20 18 13 2 8 13 4 6 5 7 1 12 5 758 
22 424 58 43 19 7 19 32 29 19 25 13 3 9 9 9 9 3 3 0 9 2 5 749 
23 438 56 38 13 9 19 31 33 19 18 12 2 9 9 5 7 4 3 2 9 4 1 16 757 
24 425 55 33 17 4 17 32 37 15 18 11 1 11 10 7 8 4 5 1 8 2 1 7 6 735 
Tot 849 141 119 61 25 62 68 84 44 54 37 8 20 22 14 16 11 12 3 16 5 5 16 6 

Each row displays the number of respondents who co-operated in each week of the panel, subdivided 
according to the week in which each became a member of the panel. 

Table 2.2 shows the number of respondents that participated each week. These numbers 

are subdivided by the week the household began reporting. In each column the attrition is 

clearly visible: for example, in the group beginning in the first week, only 50% of the 

households is still reporting in the 24th week. Of course this will have its effect on the 

reporting level. 

In what follows the main focus will be on the effects displayed in Table 2.1. For these 

three effects the same model can be used, while for the process of attrition a different model 

is needed. Of course, neglecting the effects of attrition will not yield complete insight into 

the effects of response burden. However, inclusion of attrition in the model complicates 

matters unduly. Attrition and other fluctuations in sample composition will be studied in 

Chapter 5. 
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2.3.2 Estimation of the effect of the burden 

Firstly, the effect of the burden of reporting on the reporting level of expenditure will be 

analysed. For the analysis model (2.2) is used. The dependent variable ylt is the reported 

total volume, in kilograms. Eggs are omitted, since the quantity of eggs is measured in units. 

Average week-volume in a month will be used instead of weekly volume. In this analysis 

the extreme case of underreporting, the reporting of zeroes, was excluded from the analysis, 

and will be treated separately. Of course, not all zero reportings are forms of 

underreporting. Some represent non-purchasing. On the other hand, households can decide 

not to respond both when no purchase is made and when they are either unable or 

unwilling to report. In the former case the missing observation, resulting from non-

response, must be replaced by a zero, while in the latter case the observation remains 

missing. It is known when a household was able or unable to report, but the difference 

between the case where a household was unwilling to report and the case where a 

household spent nothing is impossible to see. In some instances, however, an expenditure 

pattern for households that shop, say, once in two weeks may be recognised. Appendix 2.A 

shows that such a pattern is so infrequent for these products in the data that this factor is 

not taken into account. 

The model is estimated with LlSREL (Jöreskog and Sörbom, 1989), which is a standard 

package used for the estimation of Linear Structural Equation Models. The Maximum 

Likelihood criterion was used for estimation, which under normality provides consistent, 

asymptotically efficient parameter estimators. An expression for the asymptotic covariances 

is also available, as well as a goodness-of-fit statistic, which is %f distributed with known 

degrees of freedom. Although the exogenous variables might be expected to be non-normal, 

this estimator is used because the conditions for asymptotic robustness, as described by 

Satorra and Bentler (1990) and Satorra (1992), apply here, which means that consistent, 

asymptotically optimal parameter estimators will be obtained. Furthermore, the expression 

for the asymptotic covariances is still applicable except for the asymptotic covariances of 

the variances of non-normally distributed variables, and the goodness-of-fit statistic still is 

£ distributed. 

The results of these estimations are presented below for underreporting, the number of 

zeroes, and non-response as dependent variable, using model (2.2) for estimation. In order 

to compare the size of the effects, the (completely) standardised coefficients are presented 

while the significance of an effect is indicated by an asterisk: . 



16 Chapter 2 

2.3.2.1 Underreporting 

Generally, the first reaction to the burden of reporting shown by respondents is 

underreporting. As explained above, this reaction will be analysed using model (2.2), where 

the dependent variable is total volume, excluding zeroes. The estimation results for this 

model are summarised in Table 2.3. 

Table 2.3: Reported volume 

Month 
Effect of: 1 2 3 4 5 6 
Log burden — - .21* - . 2 1 ' - . 2 1 ' -.17* - .20' 

Log total requested weeks .13' .19* .19* .19' .16' .18' 

Log first volume .29* .44* .45* .44* .37 .43' 

Family size .17* .26* .27* .26' .22* .26' 

Income" .02 .03 .03 .03 .02 .03 

Age .02 .03 .03 .03 .02 .03 

Education level' -.05* -.07* -.07* - .07 ' -.06" - .07' 

Work of head of household .00 .00 .00 .00 .00 .00 

Panel membership' .00 .00 .00 .00 .00 .00 

Unobserved heterogeneity .33* .49' .50* .50' .41' .48 

Squared multiple correlations .35 .59 .62 .59 .41 .57 

Goodness-of-fit tfn 91.54 (p = 0.06) 
" Significant at 5% level 
" Income measured on a 5-point scale 
4 Education level measured on a 4-point scale 
' Panel membership measured on a 3-point scale 

Completely standardised LlSREL estimates of the model for total volume without 
zero reportings. 

It can be seen that the reported volume is affected not only by the size of the family, by 

education level, and by taste, measured by the volume in the first week, as one can expect, 

but also by the burden on reportings. The effect of the burden is indeed negative. This 

means that households do underreport if the burden gets higher. We also see that the effect 

of total requested weeks, thus loyalty towards the panel, is significantly different from zero, 

and the effect of unobserved heterogeneity on reported volume is considerable. Estimating 

the model without unobserved heterogeneity will not change the estimates much, but the 

squared multiple correlations decrease up to .24, with an average of .15. Moreover, the ]?7S 

has a value of 436.51, with a probability of 0.00. 

The estimates above can be used to correct average reported volume for the effect of 

response burden. For this purpose, the parameter estimates for a„ ß)t y, A and /u are entered 

in equation (2.2), together with the means of Xj, l o g ^ ) , log(^) and log(tt). Using these 
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values, the sample means for reported volume will be reproduced. In Table 2.4 the 

unstandardised parameter estimates for reported volume and the sample means for the 

exogenous variables are presented. In Table 2.5 the (average) reported volume is shown. 

Corrected volume is computed by assuming the average burden to be equal to 0. 

Table 2.4: Parameter estimates and sample means 

t 1 2 3 4 5 6 
a, 2.07806 1.83544 

Famsize Income Age 

1.72270 

Education 

1.73707 1.73212 1.71748 

Work Membership l^Taste {^Loyalty 
Parameter .24879 .02312 .00201 
Mean 2.33450 3.30823 49.92640 

-.07946 
2.30648 

.01098 

.59194 

Means 

.00550 .99673 .33086 
2.59194 1.02807 4.72979 

Parameter 1 2 3 4 5 
loçBurden -.36316 2.98343 3.65779 4.05940 4.33997 4.55576 

Table 2.5: Predicted and corrected volume 

t 1 2 3 4 5 6 
Predicted 1.88891 1.74491 
Corrected 1.88891 1.87779 

1.65491 
1.82825 

1.70591 
1.91361 

1.68791 1.64690 
1.91529 1.89569 

After correction for response burden, there is no longer a steady decrease in volume, 

giving a more realistic picture of consumption. 

2.3.2.2 Zero reportings 

The next reaction assumed of the respondents is the reporting of zeroes. The maximum 

number of zeroes a household can report in a month is sixteen, four for each of the four 

different product groups: red meat, meat products, poultry and eggs in four weeks. Apart 

from this change in the dependent variable yit, the rest of the model remains unchanged. 

The results for the estimation of the parameters for this dependent variable are given in 

Table 2.6. 

In this case too the expected effects of taste, family size, age can be seen, and the 

reporting of zeroes is only slightly caused by the high burden imposed on respondents. It is 

seen, however, that the more loyal the respondent is towards the panel, the fewer zero 

reportings are made. Again, unobserved heterogeneity has a large effect, in fact the largest 

effect: neglecting unobserved heterogeneity in estimation leads to a decrease in squared 

multiple correlations of on average .35, and an increase in %f of 732. 
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Table 2.6: Zero reportings  

Month 
Effect of: 1 2 3 4 5 6 
log burden — .06* .06* .05* .06* .05* 
Log total requested weeks -.48* -.51* -.51* -.48* -.50* -.48* 
Log first volume .07 .07 .07 .07 .07 .07 
Family size - .13" -.14* -.14* -.13* -.14" - .13 ' 
Income" -.02 -.02 -.02 -.02 -.02 -.02 
Age -.16* -.18* -.18* -.17* -.17* - .17 ' 
Education level* .02 .02 .02 .02 .02 .02 
Work of head of household -.08* - . 08 ' -.08* -.08* -.08* -.08* 
Panel membership' .04 .05 .05 .04 .04 .04 
Unobserved heterogeneity .58* .62* .62* .58* .60* .59' 
Squared multiple correlations .60 .63 .64 .55 .59 .56 

Goodness-of-fit /n 107.30 (p = 0.0044) 
" Significant at 5% level 
" Income measured on a 5-point scale 
* Education level measured on a 4-point scale 
' Panel membership measured on a 3-point scale 

Completely standardised LlSREL estimates of the model for the number of zero 
reportings. 

l.i.l.i Wave non-response 

Although it was found that missing values due to wave non-response and zero reportings 

could be treated similarly (see Appendix 2.A), in Table 2.7 only estimates of the effect of 

the burden on the number of missing values are shown. Observations with the maximum 

of four zeroes per week are not considered here. 

In this case the burden has a significant effect on the wave non-response but loyalty 

again has a large effect which serves to reduce the non-response. Other factors also have 

minor but significant effects, such as age and the amount of time respondents have already 

participated in the panel. Heterogeneity also has again a strong effect, and if it is omitted in 

estimation, squared multiple correlations decrease on average with .07, and the Jt2 goodness-

of-fit statistic increases with 129. 
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Table 2.7: Wave non-response  

Month 
Effect of: 1 2 3 4 5 6 
Log burden — .17 .16* .13* .12* .11' 
Log total requested ' weeks -.53' -.55' -.58* -.54* -.50* -.49' 
log first volume .15* .15* .16* .15* .14* .14' 
Family size .05* .06* .06* .06* .05* .05' 
Income" .06* .06* .06' .06* .05' .05' 
Age -.09* -.10* -.10* -.10* -.09' -.09" 
Education level4 -.01 -.01 -.01 -.01 -.01 -.01 
Work of head of household -.06* -.06* -.06* -.06* -.05' -.05' 
Panel membership' -.11* -.11* -.11* -.11* -.11* -.11' 
Unobserved heterogeneity .29* .30* .32' .30* .27* .27' 
Squared multiple correlations .33 .23 .27 .24 .21 .21 
Goodness-of-fit / 7 2 1825.00 (p = 0.0) 
" Significant at 5% level 
* Income measured on a 5-point scale 
4 Education level measured on a 4-point scale 
' Panel membership measured on a 3-point scale 
Completely standardised LlSREL estimates of the model for wave non-response. 

2.4 Conclusions 

First of all it was shown that continuous reporting produced uncorrected results which 

indicated a clear downward trend. This has been found not only in this panel, but in all 

panels mentioned previously. In fact, the reduction in reporting level is so large that one 

cannot use such data without correction for the effects studied here. 

It was also shown that the response burden had a significant effect on underreporting, 

zero reportings and wave non-response. The latter does not automatically lead to a lower 

reporting level for expenditure. To study the effect of wave non-response, a better look at 

(changes in) group compositions must be taken, which will be done in Chapter 5. Besides 

the burden, loyalty seems to play an important role in all three outcomes. This component 

of motivation requires further attention. 

The adaptation of the model used by Meurs et al. (1989) made sense because of the large 

effect of heterogeneity, but because the model is still very simple not all possible effects can 

be analysed. 

One has to bear in mind that the effects found at the individual level cannot be perfectly 

compared with the effects found at the aggregate level. For such a comparison, the (changes 

in) group compositions must be taken into account. One of the factors influencing group 
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composition is attrition, since it changes group division with respect to panel membership. 

Earlier studies have shown that there are important differences in reporting behaviour 

between these groups1. Taking this into account would require models more complex than 

the model discussed here. 

2.A Appendix: Expenditure pattern 

One way to find the expenditure pattern of households is to analyse response behaviour. 

The assumption is made that a household with a given number of household members has a 

more or less constant expenditure volume per month. If, for example, a household with a 

certain number of household members reports once in two weeks, but these two reportings 

have the same volume as an average household of this size reports in four weeks, then this 

household presumably shops only once in two weeks and the missing reportings should be 

interpreted as zeroes. 

The procedure used here is to take a sub-sample consisting of all households that make 

non-zero responses in four consecutive weeks (for simplicity such a period is called a 

month). For these households, the average weekly reporting level is regressed on a power-

function in family size: 

The estimates found in six months are very similar: a = .4; p = .5. The expenditure of 

the other households is divided by this estimate of average per-week expenditure, and the 

weights found in this way are analysed: if the average weight of a household is considerably 

larger than 1.00 (say 1.75), this household is likely to be one that does not shop each week. 

In the sample of 2 000 households, some 40 households are found with a weight of more 

than 1.75, but only two of these seem candidates for this regular-but-not-weekly 

expenditure pattern. The other households either report twice as much each week, or 

report very irregularly with one purchase with a very high weight, both producing a high 

average weight. Therefore it is concluded that zeroes and missing reportings can be treated 

quite similarly. 

1 These studies were done by E. van den Oord and W.E. Saris at Stichting TelePanel. 
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2.B Appendix: LISREL-input 

2.B.1 Reported volume 

RANDOM INTERCEPT REGRESSION, REPORTED VOLUME 
FOR A DESCRIPTION OF THE MODEL SEE SECTION 2.2 
TOTVMOt » y_it; LOGBRDMt = log(b_it), LOGFRSTW = log(v_l), FAMSIZE...PANELMMB - x_j 

VARIABLES WITH A '*' DENOTE 'PSEUDO' LATENT VARIABLES: THESE ARE VARIABLES 
THAT ARE MEASURED WITHOUT MEASUREMENT ERRORS. LISREL ONLY ALLOWS RELATIONSHIPS 
BETWEEN LATENT VARIABLES, THEREFORE BOTH OBSERVED AND UNOBSERVED EQUIVALENTS 
OF THESE VARIABLES ARE PRESENT. 

DATA NI=19 NO=571 MA=CM 
CM 

3.28322 
.452977 .459385 
.947332 .304082 1.43179 
.453760 .441766 .314814 .448530 
1.00725 .329313 .808776 .333266 1.32200 
.460463 .436915 .315714 .446378 .337339 .448933 
.933913 .258013 .815577 .262834 .682308 .262915 1.38441 
.466158 .435131 .318939 .445123 .341901 .448114 .262431 .449947 
1.18746 .284728 .902761 .292726 .789447 .293851 .916408 .295100 
2.02325 
.465794 .433985 .319314 .443756 .342651 .446797 .265275 .448885 
.295559 .449658 
.962911 .232564 .818806 .239666 .779587 .240445 .834305 .241915 
.803050 .239480 1.41830 
.465361 .432146 .317544 .442071 .341292 .445354 .262854 .447715 
.295912 .448499 .238760 .448893 
.595886 .230161 .335194 .233966 .347675 .236150 .322839 .237148 
.348577 .238410 .313970 .237662 .276060 
.859562 .248516 .632649 .252213 .599928 .253322 .594489 .260345 
.535230 .259561 .586742 .259421 .237451 1.52125 
.212992 .0510278 .314465 .0725059 .273606 .0803242 .135482 .0878354 
.127870 .0870981 .206709 .0886438 .0572987 .530049 2.01711 

-.689032 .0121477 -.784631 .0910479 -1.19597 .0810789 -1.27662 .0249623 
-.297888 .0105298 -1.10688 -.0483313 .160465 -6.25605 -1.82290 234.054 
-.271677 - .0682468 -.215355 -.0699015 -.205446 -.0686593 -.155892 -.0682875 
-.151126 - .0687865 -.194223 -.0681285 -.0819696 -.114978 .194841 -.770400 
1.15678 
.0102408 - .0197723 . 00361549 -.0191652 .0442358 -.0189276 .0131707 -.0174003 

.00892587 - .0173991 .0170056 -.0153140 -.0142026 .147261 .134768 -4.80375 

.00773650 .241970 
.0531900 .0235610 .0436225 .0145541 .0127323 .0123355 .0590883 .0119681 
.0343732 .0113202 .0210846 .0105808 .00742369 .106910 .0417857 .101512 

-.00980736 
ME 

.0121455 .270040 

* 
2.07806 

2.98343 1.83544 3.65779 1.72270 4.05940 1.73707 4.33997 
1.73212 4.55576 1.71748 4.72979 1.02807 2.33450 3.30823 49.9264 
2.30648 

LA 
.591944 2.59194 

TOTVM01 LOGBRDM1 TOTVM02 LOGBRDM2 TOTVM03 LOGBRDM3 TOTVM0 4 LOGBRDM4 
TOTVM0 5 LOGBRDM5 TOTVM06 LOGBRDM6 LOGFRSTW FAMSIZE INCOME AGE 
EDUC WORKH PANELMMB 
SELECT 
TOTVM01 TOTVM02 TOTVM03 TOTVM04 TOTVM05 TOTVM0 6 
LOGBRDM1 LOGBRDM2 LOGBRDM3 LOGBRDM4 LOGBRDM5 LOGBRDM6 
LOGFRSTW FAMSIZE INCOME AGE EDUC WORKH PANELMMB/ 
MODEL NY=19 NE»14 LY=FU,FI PS = SY, FR TE=SY,FI TY=FR 
LE 
LGBRD1* LGBRD2* LGBRD3* LGBRD4* LGBRD5* LGBRD6* 
LGFRSTW* FAMSIZE* INCOME* AGE* EDUC* WORKH* PANELM* RANDOMI 
F R E E T E U . l ) T E ( 2 , 2 ) TE ( 3 , 3 ) TE ( 4 , 4 ) T E ( 5 , 5 ) T E ( 6 , 6 ) 
F R E E T E ( 2 , 1 ) T E ( 3 , 2 ) T E ( 4 , 3 ) T E ( 5 , 4 ) TE{6 ,5 ) 
FREE T E U 3 , 1) 
FIXD P S U 4 , 6) - P S U 4 , 13) 
PATTERN LY 

0 0 0 0 0 2 3 4 5 6 7 8 9 0 
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10 0 0 0 0 2 3 4 5 6 7 8 9 0 
0 10 0 0 0 2 3 4 5 6 7 8 9 0 
0 0 10 0 0 2 3 4 5 6 7 8 9 0 
0 0 0 10 0 2 3 4 5 6 7 8 9 0 
0 0 0 0 10 2 3 4 5 6 7 8 9 0/ 

MATRIX LY 
0 0 0 0 0 .01 1.19 .23 .02 0 -.06 -.02 .03 1 

-.08 0 0 0 0 .01 1.19 .23 .02 0 -.06 -.02 .03 1 
0 - 08 0 0 0 .01 1.19 .23 .02 0 -.06 -.02 .03 1 
0 0 -.0E 0 0 .01 1.19 .23 .02 0 -.06 -.02 .03 1 
0 0 0 -.08 0 .01 1.19 .23 .02 0 -.06 -.02 .03 1 
0 0 0 0 -.08 .01 1.19 .23 .02 0 -.06 -.02 .03 1 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 

MATRIX PS 
1.97 
1.82 2.35 
1.65 1.98 2.25 
1.64 1.91 2.07 2.30 
1.50 1.72 1.87 2.02 2.20 
1.45 1.64 1.81 1.93 2.02 2. 40 
0.29 0.29 0.28 0.29 0.30 0. 28 0.26 
0.25 0.19 0.18 0.19 0.23 0. 20 0.23 1. 70 
0.05 0.10 0.10 0.11 0.17 0. 17 0.09 0. 59 2 .28 
1.91 2.66 2.58 2.59 2.77 2. 90 0.84 -4. 11 -0 .03 230 .53 

-0.16 -0.14 -0.14 -0.12 --0.16 -0. 12 -0.06 -0. 15 0 .19 -2 .26 1.30 
-0.01 -0.03 -0.03 -0.03 • -0.03 -0. 04 0.00 0. 18 0 .18 -3 .96 0.02 0.22 
0.94 1.07 0.94 0.93 0.83 0. 97 0.04 0. 08 -0 .07 1 .06 -0.03 -0.01 1.71 

0 
MATRI) 

0 

: TE 
0 0 0 0 0 0 0 0 0 0 0 

1.51 
0 ] ..04 
0 0 1. 21 
0 0 0 1. 58 
0 0 0 0 3.09 
0 0 0 0 0 0.88 / 

OUTPUT AD=OFF IT= 150 SC NS RS SD= 2 

2.B.2 Zero reportings 

RANDOM INTERCEPT REGRESSION, ZERO REPORTINGS 
FOR A DESCRIPTION OF THE MODEL SEE SECTION 2.2; ZEROESMt = y_ 
DATA NI = 19 NO=703 MA=CM 
CM 

870952 
317460 .526482 
574874 -.311125 .884208 
333954 .505821 -.326612 .512876 
521973 -.277638 .575057 -.293067 .852974 
338835 .500767 -.329471 .511401 -.299006 .515526 
466748 -.272351 .532662 -.289747 .544822 -.292981 .936049 
341277 .499836 -.332240 .511400 -.302425 .515980 -.294033 .519532 
499957 -.301320 .591561 -.308657 .559993 -.306497 .574909 -.308389 
924852 
340115 .497882 -.334219 .509468 -.301627 .514014 -.295637 .517975 
309819 .518582 
460963 -.250326 .532721 -.262701 .541902 -.265908 .537813 -.265720 
563485 -.266374 .918246 
339602 .495821 -.332575 .507415 -.300735 .512205 -.294940 .516315 
309656 .516908 -.267092 .517086 
159400 .255821 -.158170 .259760 -.147269 .262548 -.148546 .264533 
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-.154473 .265105 -.143276 .264358 288142 
-.302594 .275379 -.293672 .275301 -. 223572 .275017 -.262483 .282836 
-.297121 .284255 -.260984 .285480 235455 1.53321 
-.231811 .0939047 -.192997 .118525 -. 161021 .130566 -.157086 .136555 
-.168397 .136604 -.125492 .138069 .0790116 .575798 2.06686 
-1.17943 .617341 -1.74956 .722297 -1 .20352 .724441 -1.61783 .673516 
-1.55434 .649053 -1.90031 .57874*4 620867 -5.05286 -1.06504 243.480 
.124669 -.112368 .0881529 -.114505 131058 -.114605 .114209 -.113694 

.0774945 -.113021 .0824124 -.112013 -. 113293 -.164717 .154401 -2.18150 
1.19522 

-.00545687 -.0173669 00964325 - .0182091 .00334342 - .0171351 -.0123281 -.0159241 
.00133737 -.0162020 .0172723 - .0144395 -.0104482 .143800 .153206 -4.73526 
.0224030 .240285 

.00494827 .0371720 .0143200 .0236130 .00187434 .0197046 .000599790 .0175589 
-.00209927 .0151439 -. 00322387 .0141610 .00820453 .0910181 -.0138701 .293972 
-.00967161 

ME 
.00809717 .309642 

2.15363 2.87775 2.15220 3.55394 2 .26458 3.95410 2.27169 4.23367 

2.30583 4.44899 2.37411 4.62250 984080 2.26316 3.24751 48.7681 
2.36558 

LA 
.600284 2.57895 

* 
ZEROESMl LOGBRDMl ZEROESM2 LOGBRDM2 ZEROESM3 

LOGBRDM3 
ZEROESM4 LOGBRDM4 ZEROESM5 LOGBRDM5 ZEROESM6 LOGBRDM6 
LOGFRSTW FAMSIZE INCOME AGE EDUC WPRKH 
PANELMMB 
SELECT 
ZEROESMl ZEROESM2 ZEROESM3 ZEROESM4 ZEROESM5 ZEROESM6 
LOGBRDMl LOGBRDM2 LOGBRDM3 LOGBRDM4 LOGBRDM5 LOGBRDM6 
LOGFRSTW FAMSIZE INCOME AGE EDUC WORKH PANELMMB/ 
MODEL NY=19 
LE 
LGBURD1* LGB 

NE=14 LY=FU,FI PS=SY,FR TE=SY,FI TY=FR MODEL NY=19 
LE 
LGBURD1* LGB URD2* LGBURD3 * LGBURD4* LGBURD5* LGBURD6* 
LGFRSTW* FAMSIZE* INCOME* AGE* EDUC* WORKH* PANELN* RANDOMI 
FREE TE(1,1) TE(2,2) TE(3 ,3) TE(4,4) TE(5,5) TE(6 ,6) 
FREE TE(2,1) TE(3,2) TE(4 ,3) TE(5,4) TE(6,5) 
FREE TE(13,1) 
FIXD PSU4, 6)-PS(14,13] 
PATTERN LY 
0 0 0 0 0 2 3 4 5 6 7 8 9 0 

10 0 0 0 0 2 3 4 5 6 7 8 9 0 
0 10 0 0 0 2 3 4 5 6 7 8 9 0 
0 0 10 0 0 2 3 4 5 6 7 8 9 0 
0 0 0 10 0 2 3 4 5 6 7 8 9 0 
0 0 0 0 10 2 3 4 5 6 7 8 9 0/ 

MATRIX LY 
0 0 0 0 0 -.14 - .28 -.13 -.04 -.01 .04 -.03 .13 1 
.01 0 0 0 0 -.14 - .28 -.13 -.04 -.01 .04 -.03 .13 1 
0 .01 0 0 0 -.14 - .28 -.13 -.04 -.01 .04 -.03 .13 1 
0 0 .01 0 0 -.14 - .28 -.13 -.04 -.01 .04 -.03 .13 1 
0 0 0 .01 0 -.14 - 28 -.13 -.04 -.01 .04 -.03 .13 1 
0 0 0 0 .01 -.14 - .28 -.13 -.04 -.01 .04 -.03 .13 1 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 

MATRIX PS 
1.97 
1.82 2.35 
1.65 1.98 2.25 
1.64 1.91 2.07 2.30 
1.50 1.72 1.87 2.02 2.20 
1.45 1.64 1.81 1.93 2.02 2.40 
0.29 0.29 0.28 0.29 0.30 0.28 0.26 
0.25 0.19 0.18 0.19 0.23 0.20 0.23 1 .70 
0.05 0.10 0.10 0.11 0.17 0.17 0.09 0 .59 2.28 
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1 .91 2 . 6 6 2 . 5 8 2 . 5 9 2 . 7 7 2 . 9 0 B4 - 4 . 1 1 - 0 . 0 3 2 3 0 . 5 3 
- 0 . 1 6 
- 0 . 0 1 

0 . 9 4 
0 

MATRIX 
0 . 4 7 

0 0 
0 
0 
0 
0 

OUTPUT 

•0 .14 - 0 . 1 4 - 0 . 1 2 - 0 . 1 6 - 0 . 1 2 
• 0 . 0 3 - 0 . 0 3 - 0 . 0 3 - 0 . 0 3 - 0 . 0 4 
1 .07 0 . 9 4 0 . 9 3 0 . 8 3 0 . 9 7 

0 0 0 0 0 
TE 

. 4 1 
0 
0 
0 

0 . 4 7 
0 0 . 4 6 
0 0 0 . 4 6 / 

0.06 -0.15 0.19 -2.26 1.30 
0.00 0.18 0.18 -3.96 0.02 0.22 
0.04 0.08 -0.07 1.06 -0.03 -0.01 1.71 

0 0 0 0 0 0 0 0.42 

AD=OFF IT=100 SC NS RS ND=2 

2.B.3 Wave non-response 

RANDOM INTERCEPT REGRESSION, WAVE NON-RESPONSE 
FOR A DESCRIPTION OF THE MODEL SEE SECTION 2.2; 
DATA NI=19 NO-1134 MA=CM 
CM 

NONRSPMt •= y_it 

.219707 
-.438392 1.61643 
.0987195 -.292669 .201576 
-.315620 1.26669 -.286335 1.24178 
.0429398 -.0904508 .0689450 -.119861 .172008 
-.239083 1.02652 -.224763 1.05578 -.157016 1.01508 
.0422743 -.100169 .0579948 -.118640 .0889602 -.137505 .203883 
-.207833 .929010 -.198984 .970751 -.152962 .952816 -.160307 .932744 
.0368876 -.0721954 .0413598 - .0906098 .0627885 -.108174 .102185 -.122610 
.226926 

-.181678 .844294 -.172966 .882692 -.137351 .869876 -.152907 .862571 
-.136279 .832610 
.0434161 -.0791272 .0376208 - .0740215 .0550535 - .0787059 .0789915 -.0896368 
.105320 -.0979707 .229031 

-.169217 .797569 -.159514 .835574 -.130040 .823236 -.148998 .820564 

-.139811 .803306 -.123972 .792442 
-.0369282 .294830 -.0339045 .307983 -.0206079 .301459 -.0213395 .297522 
-.0270339 .296697 -.0221109 .292902 .274724 
-.0312487 .309997 - .00918804 .281707 .0405208 .257472 .0342981 .253360 
.0162279 .253414 .00977879 .250545 .227669 1.58580 
.0567954 .00420483 .0333400 .0664397 .0231472 .109504 .0156784 .132042 

.0149795 .130102 .0187917 .128548 .102165 .584663 2.18770 
-.518780 1.48833 -.816427 1.67658 -1.12885 1.87313 -1.14715 2.04873 
-1.22672 2.04257 -.751234 1.95300 .905181 -4.50384 -.309710 247.685 
.0412726 -.144594 .00132158 -.104462 .00926977 -.114726 .0105820 -.113225 
.0214582 -.112474 .0185068 -.109258 -.0810340 -.148881 .149306 -2.48949 
1.26555 
.0104583 -.0129164 .00946045 - .0179146 .0139288 - .0196230 .00533226 -.0204787 
.0198829 -.0222338 - .00297940 - .0200051 -.00601659 .162039 .163378 -4.44602 

.00838248 .237469 
-.172705 .546874 -.117729 .352098 -.00980836 .189652 -.0118110 .159738 

-.0132267 .144256 -.0270481 .138449 .0433090 .187368 -.0938496 .646029 
-.0331704 

ME 
.00701342 .839952 

* 
.325397 

2.30796 .279541 3.11693 .220459 3.60280 .284832 3.90646 
.347443 4.14212 .354497 4.31930 .932151 2.28836 3.33510 47.2840 
2.41799 

LA 
.612875 2.33245 

NONRSPM1 LOGBRDM1 NONRSPM2 LOGBRDM2 NONRSPM3 LOGBRDM3 
NONRSPM4 LOGBRDM4 NONRSPM5 LOGBRDM5 NONRSPM6 LOGBRDM6 
LOGFRSTW FAMSIZE INCOME AGE ; EDUC WORKH 
PANELMMB 
SELECT 
NONRSPM1 NONRSPM2 NONRSPM3 NONRSPM4 NONRSPM5 NONRSPM6 
LOGBRDM1 LOGBRDM2 LOGBRDM3 LOGBRDM4 LOGBRDM5 LOGBRDM6 
LOGFRSTW FAMSIZE INCOME AGE EDUC WORKH PANELMMB/ 
MODEL NY=19 
LE 
LGBURD1* LGE 

NE=14 LY=FU, FI PS-SY, FR TE=SY,FI TY-FR MODEL NY=19 
LE 
LGBURD1* LGE IURD2* LGBURD3* LGBURD4* LGBURD5* LGBÜRD6* 
LGFRSTW* FAMSIZE* INCOME * AGE* EDUC* WORKH* PANELM* RANDOMI 
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FREE TE(1,1) TE(2,2) TE(3,3) TE(4,4) TE(5,5) TE(6,6) 
FREETE(2,1) TE(3,2) TE(4,3) TE(5,4) TE(6,5) 
FREE TE(13,1) 
FIXD PS(14,6)-PS(14,13) 
PATTERN LY 

0 0 0 0 0 2 3 4 5 6 7 8 9 0 
10 0 0 0 0 2 3 4 5 6 7 8 9 0 
0 10 0 0 0 2 3 4 5 6 7 8 9 0 
0 0 LO 0 0 2 3 4 5 6 7 8 9 0 
0 0 0 10 0 2 3 4 5 6 7 8 9 0 
0 0 0 0 10 2 3 4 5 6 7 8 9 0/ 

MATRIX LY 

0 0 0 0 0 -.15 .03 .03 0 0 .01 .01 - .03 1 

.01 0 0 0 0 -.15 .03 .03 0 0 .01 .01 - .09 1 

0 .01 0 0 0 -.15 .03 .03 0 0 .01 .01 - .09 1 

0 0 .01 0 0 -.15 .03 .03 0 0 .01 .01 - .09 1 

0 0 0 .01 0 -.15 .03 .03 0 0 .01 .01 - .09 1 

0 0 0 0 .01 -.15 .03 .03 0 0 .01 .01 - .09 1 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 1 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 1 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 1 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 1 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 1 0 

MATRIX PS 

1.97 
1.82 2. 35 
1.65 1. 98 2 25 
1.64 1. 91 2 07 2 .30 
1.50 1. 72 1 87 2 ,02 2.20 
1.45 1. 64 1 .81 1 .93 2.02 2. 40 
0.29 0. 29 0 ,28 0 .29 0.30 0. 28 0.26 
0.25 0. 19 0 .18 0 .19 0.23 0. 20 0.23 1. 70 
0.05 0. 10 0 .10 0 .11 0.17 0. 17 0.09 0. 59 2 .28 

1.91 2. 66 2 .58 2 .59 2.77 2, 90 0.84 -4. 11 -0 .03 230.53 

-0.16 -0. 14 -0 .14 -0 .12 -0.16 -0, 12 • -0.06 -0. 15 0 .19 -2.26 1.30 

-0.01 -0. 03 -0 .03 -0 .03 -0.03 -0, 04 0.00 0. 18 0 .18 -3.96 0.02 0.22 

0.94 1. 07 0 .94 0 .93 0.83 0, 97 0.04 0. 08 -0 .07 1.06 -0.03 -0.01 1.71 

0 0 0 0 0 0 0 0 0 0 0 0 0 

MATRIX TE 

0.11 
0 0 .1( I 
0 0 0. 08 
0 0 0 0.08 
0 0 0 0 3.09 
0 0 0 0 0 0.10 / 

OUTPUT AD=OFF IT=100 NS SC RS ND=2 




