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1 
Introduction 

1.1 Panel surveys and panel effects 

One way of collecting data is using a panel survey: at regular time intervals the same 

respondents are asked questions about the same subject. This results in a stream of data 

about the subject from the same group of respondents. In a sense, a panel survey is a 

combination of longitudinal research, in which one subject is studied at regular time-points, 

and cross-sectional research, in which a large group of respondents is questioned at one 

moment. 

Since in a panel survey the observations concern the same respondents, changes through 

time can be studied at an individual level. Since the same respondents are subject to the 

same questions for a longer period, this may have an effect on the answers given: 

respondents may learn by getting more experience in answering repeatedly, so that the 

responses will be of a higher quality. On the other hand respondents may get bored by 

doing the same thing a number of times, resulting in responses of a lower quality. The 

former effect will be present if questions are difficult to answer; the latter effect takes place 

if questions are monotonous. Especially when the panel is frequently observed, the effects 

can be very noticeable. The burden of repeatedly answering results in specific kinds of non-

sampling errors: underreporting, wave non-response, and attrition. These so-called panel 

effects can be characterised as follows. 

Underreporting is the phenomenon by which the reported level is structurally lower 

than the actual level. It can occur if respondents answer in a socially desirable way, or may 

be due to reduced interest or fatigue (Nederhof, 1981; Silberstein and Scott, 1991). 

Especially the latter two causes for underreporting will be considered in this study, since 
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these are specific to panel surveys. Although some authors consider these effects to be 

minor (e.g. Olivier, 1987), it will be shown in this study that they can be considerable. 

Wave non-response occurs if a respondent does not report in one period, but does 

report again in a subsequent period. This happens in case a respondent is not able to 

respond, but also if a respondent refuses to respond. These two causes need to be 

considered separately, since the former occurs more or less randomly, while the latter has a 

structural character, and therefore has a larger effect on the reporting level. 

Finally, respondents can cease to co-operate with the panel survey. Again, attention has 

to be given to such so-called attrition, to see if it is random. 

Standard statistical models depend on the assumption that all non-sampling errors occur 

randomly across the sample. It can be expected, though, that the panel effects described 

above are selective, i.e. are related to the variable of interest. In Olivier (1987) it is shown 

that the trend predicted by a consumer panel can even go in a direction opposite to the one 

of the real development. 

In consumer research, a panel survey involves either a consumer panel or a retailer 

panel, i.e. the respondents are either consumers or retailers. Typical subjects in consumer 

research are expenditure on particular goods by consumers, or sales of particular goods by 

retailers. The current study concentrates on consumer panels. More specifically, the panel 

measures expenditure on some commodity per week 

When a panel survey is used to collect expenditure data, several approaches are 

available. One can work with diaries, which are filled in by the respondents each day, or a 

scanner can be used to read the bar-codes of the items bought. A scanner has the advantage 

that the entering of the items takes relatively little effort, without the possibility of typing-

errors, but bar-codes and prices change with a high frequency, requiring many updates of 

the code lists (e.g. see Luijten, 1990). Such a scanner can be installed at the respondents' 

homes, or the products can be scanned in the shop. Scanning in the shop at the cash 

registers would be the best, but in the Netherlands the co-operation of retailers is 

prohibitively expensive. 

Diaries can be kept with pen and pencil, or they can be installed on a computer. The 

latter has the advantage that no coder is needed to enter the answers in the computer, 

which reduces the possibility of errors. For entering items into a computer several 

strategies can be used to select the corresponding item in the computer. One strategy is 

tree-structured coding, in which each choice refines the description of the product. This 

may require quite a large number of actions by the respondent. The other possibility is to 

have an alphabetical list, where the respondent types the first letters of the item until a 



Introduction 3 

match is found. This method seems the most 'natural'.1 Selection of products in such a 

manner always provides a code for the product. Further advantages of using a computer for 

answering is the possibility of performing consistency checks: if the computer recognises an 

answer which is unlikely or not feasible, the respondent is directly given the opportunity 

to change the answer if needed. 

1.2 Formulation of the problem and outline of the thesis 

Most procedures for measuring behaviour require much effort of the respondents. 

Therefore underreporting and other panel effects are expected. The purpose of this thesis is 

to find procedures to detect panel effects in consumer panel data, and to correct for them. 

The structure of the thesis is as follows. The impact of response burden on reporting level, 

zero reportings, and wave non-response will be studied in Chapter 2. This will be done by 

a regression model, which is adapted for genuine panel data and contains a random 

intercept to take into account individual differences. In Chapter 3 a second indicator for 

expenditure is used to estimate the amount of (selective) underreporting. In Chapter 4 an 

explanatory Structural Equations Model is set up to describe the process of reporting and 

underreporting. Due to wave non-response and attrition, the panel at one moment consists 

of different groups of respondents. The differences in response behaviour between these 

groups are studied in Chapter 5 using simple statistical tests. Finally, in Chapter 6 a 

summary and discussion are provided. 

1.3 The telepanel 

The data used in all chapters in this thesis come from a panel that was organised by the 

TelePanel Foundation (STP) of the University of Amsterdam. The panel, which uses a 

computer-assisted self-administered questionnaire, is called a telepanel (Saris and De Pijper, 

1986). STP provided the households with a computer and a modem, by means of which 

each weekend several questionnaires on various subjects are transmitted automatically. The 

respondents, one or more per household, may choose their own time to answer the 

questions on the computer, and at the end of the weekend the answers are transmitted back 

using the modem. For more on the telepanel see Saris (1998). 

1 By personal communication it has been learned that GfK-Germany has decided to switch to the alphabetical 
list. 
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The sample frame was the telephone book, from which it was intended to draw 3 500 

households. Because of the expectation that only 60% of the telephone numbers refer to 

households, 5 833 [= (100/60) x 3 500] numbers were needed to obtain these 3 500 

households. These households were drawn by a systematic procedure in which a minimal 

cluster size of five per town was required. These original households were substituted by 

households with the same telephone numbers except for the last two digits (a so-called 100-

bank). These last two digits were randomly chosen in order to include households with 

secret telephone numbers (12%) in the sample. The sample was increased by drawing more 

than one person randomly from the 100-banks because a 60% co-operation rate was 

expected in the telephone interview and an 80% co-operation rate with the panel. Therefore 

3 500 x (100/60) x (100/60) x (100/80) = 12 153 households were drawn. 

In the first round, 7 971 numbers were called, and the respondents were asked to co

operate in a short telephone interview for screening purposes. Of all numbers, 902 (11.3%) 

were not reached after more than 15 calls at different times and 1 630 (20.4%) were not 

households, which means that 5 439 (68.3%) of the numbers led to a contact with a 

household. After removal of unusable numbers (e.g. double or incomplete records) 4 596 

numbers were reached. Of these contacts, 2 813 (61.2%) were willing to co-operate in the 

telephone interview. At the end of this telephone interview, the respondents were asked to 

co-operate in the panel. Of these persons, 1 281 (45.5%) directly agreed to participate in the 

panel, while 1 032 (36.7%) immediately refused, and 500 (17.8%) were not sure yet. In the 

end 1 419 households were found willing to participate. At this stage a process was started 

to form a pool of households that are prepared to co-operate. Of these households several 

characteristics were known. From this pool households were drawn with a probability that 

was adjusted due to the size of the gap between the population characteristics and the 

sample characteristics untill 2 000 households participated. This process was also used to 

replace households which dropped out: each year approximately 18% of the sample. Using 

this approach meant that the sample was self-weighing. For more details of the sample we 

refer to Geldrop (1993). 

One of the questionnaires sent to the households during 1994 was a questionnaire on 

meat, poultry, and eggs. The questions concerned the shop where the products were 

purchased, the volume in kilograms (or in units, in the case of eggs), and the price in Dutch 

guilders. During the week, the households kept a diary of their daily expenditure on these 

products: for each item bought they noted the volume, the price, the kind of package, etc. 

and at the end of the week they used this diary to answer the questionnaire. The products 

were selected using tree-structured coding (see Saris and De Pijper, 1986): by selecting 

branches in this tree the product becomes more specific, up to the level of single products 
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(e.g. sausages). Finally, for each product the respondents had to indicate how it was 

prepared and packed. As already mentioned, of all households several characteristics are 

known, such as family size, family income, and age and education level of the head of the 

household. 




