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1. Introduction

Web surveys are promising another break-throu
improvement to the survey industry. However, as usual,
initial suspicions towards new methods are generally
very strong, which could also be observed previously for
other modes of computer assisted interviewing.

During the few years of their existence Web surveys
provided us with a wide range of empirical evidence.
Many advantages of this survey mode are reported
(Balden 1999; Batagelj and Vehovar 1998a; Bates and
Nichols 1998; Black 1998; Chisholm 1998; Clayton and
Werking 1998; Comley 1997, 1998, Coomber 1997;
Davis 1998; Dillman and Tortora 1998; Eaton 1997,
Farmer 1998; Gonier 1999; Hollis 1999; Iyer 1996;
Kehoe and Pitkow 1996; Kottler 1997a; Lanier et al.
1998; McCullough, 1998a; Nichols and Sedivi, 1998a;
Onyshkevych and McIndoe 1999; Parackal and Brennan,

1998; Pitkow and Kehoe, 1995; Pitkow and Recker
1995; Schillewaert et al. 1998; Smith 1997; Spaeth 1999;
Stanton 1998; Watt 1997, Weissbach 1997, Wydra
1999), however, certain obstacles do exist, particularly
when the general population is targeted. Leaving some
(temporary) technical problems aside, the key problems
remain the Internet penetration within the general
population and, even more seriously, the participation in
these surveys. In this paper we concentrate on the
specific aspect of Web surveys, i.e. using the post-survey
weighting corrections as a remedy for these problems.
These post-survey adjustments are not specific only to
the Web surveys but are frequently discussed also in the
context of the general non-response problem in other
survey modes. Here, we discuss the problem within a
framework of an empirical project based on comparisons
of the results from a Web and a telephone survey.

2. The probability sampling

The Web surveys are used in many different
contexts. They can be applied as a solicited survey for
certain response-motivated sub-population of Internet
users. They can be used also as an option in mixed-mode
surveys. However, most frequently, they are used in
market and opinion research for targeting the general
(Internet) population. In this paper we concentrate on the
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latter usage of the Web surveys. The examples can
range from general self-selected surveys (e.g. GVU’s
surveys (GVU 1994-1999)), through Web survey
panels (eg. Harris Pool Online,
http://www.harrispollonline.com) to the examples of
online votings (short question(naire) on some political
or public issue, e.g. on the CNN site).

In this context we cannot, in general, speak about
probability samples as there is either no probability
mechanism of the sample selection or — if such a
mechanism exists — the response rates are to low. An
obvious question arises: Can such surveys be used in
serious research? We often face the attempts of
inferring valid conclusions from data collected with
hazardous methods not only in the context of Web
surveys, but also in general (e.g. surveys based on self-
selected forms in newspapers and magazines, or 1-800
telephone surveys). There are countless examples
where findings from such surveys have been severely
wrong. From the Literary Digest example in 1936
(Albig, 1956: 180-182, 215) to other election disasters
- the message has been always the same: these are
simply not reliable methods.

On the other hand, one can not deny that a certain
portion of useful information exists even in such self-
selected surveys. At least, such findings throw light on
the characteristics of the self-selection process, which
is often of particular interest. In addition, the most
intriguing property of these surveys is the fact that
they are robust. We can observe this in household
panels where the ad-hoc recruitment into large
databases/frames, the quota selection and the post-
survey adjustments completely replace the probability
sampling procedures. Similar is tmue for many
telephone surveys based on an ambiguous sampling
frame with a low response rate and vague within-
household selection procedure. And examples of
successful Web surveys (more exactly, Web survey
panels with proper quota selection and weighting
procedures) giving same results as parallel telephone
surveys also exists (Terhanian and Black 1999a).

We inevitably face a practical and common sense
argument: If the non-probability sampling methods
provide good enough data or data with predictable
error, why pay more for a sophisticated, time-
consuming and expensive data collection? This simple
argument gives enough justification for this paper to
observe the differences between the Web and



telephone data collection and evaluate the extent of
improvements from post-survey weighting corrections.

3. The data

In June and July 1998, the third RIS Slovene
national Web survey was launched (http://www.ris.org).
It was widely advertised in traditional media and on the
Web. Additional to this, persons included in the public
email directory (19,000) were solicited by an email
message with two follow-ups. However, this frame
which contains only about one fifth of all email
addresses in Slovenia is not representative for the target
population of all Internet users. Despite the majority of
the respondents in the Web survey actnally came from
the explicit email solicitation, we treat the entire sample
as being self-selected, since there is ambiguity regarding
the eligibility of the units in the frame, and also due to
the low response rate. This is additionally justified since
responses from the email solicited respondents do not
differ from the respondents who had self-selected
themselves from other sources.

After the Web survey was completed a large
telephone screening (n=10,000) of the general
population was launched (in September 1998) in order to
locate Internet users who were involved in (or aware of)
the Web survey. Only the users that had been using the
Internet at least monthly were surveyed. The telephone
numbers were selected from the public telephone
directory (the telephone coverage is around 90% and
there are only a few percent of unlisted numbers), and a
random procedure was applied to select a person within
the household. The same block of target questions was
used as in the Web survey. The users in the telephone
survey who were aware of - but did not cooperate in - the
Web survey were asked also questions concerning their
reasons for (non)participation in this survey.

In this paper we are going to compare the data from
both surveys and cvaluate the post-survey weighting
corrections for estimates from the Web survey.

4. Target population

The Slovenian active population of one and a half
million (aged between 15-60) can be divided into non-
Internet users (87%) and Internet users (13%). Internet
users can be further-on divided to those who were aware
of the RIS project (32%) and within them those who
were aware of the RIS 98 Web survey (33%). Aware
users were email solicited (47%) and not solicited
(53%). We define the non-respondents as the users who
knew about the Web survey yet did not answer the Web
questionnaire (54%). Response rate among those aware
of the survey was 53% for email solicited and 23% for
self-selected users. The most frequently mentioned
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reasons for not participating were lack of time (27%)
or interest (11%).

The above percentages show that the Web
respondents were thus basically selected only from the
11% of the total population of Internet users in
Slovenia (only these were aware of the survey). Any
inference about all Internet users implicitly assumes a
random selection that determines the selection of
persons that are “aware of the survey”. The same
assumption applies to the non-response process.

5. The two populations

There are, of course, large differences between the
Web respondents and the regular Internet users
measured by the probability telephone survey with a
representative frame. Obviously, intensive users
dominate in the Web survey as showed by the
following analysis including monthly users from both
surveys (95% of the Web survey respondents and 50%
of persons who have already used the Internet in the
telephone survey).

The cluster analysis (K-means) of the Web
respondents regarding their use of Web, email, telnet,
IRC, USENET, FTP and MUDs shows six
homogeneous clusters: four large and two small ones
(where MUD users were concentrated). The largest
group (one third) — experienced users - regularly uses
Web and email, and often uses the FTP service. The
next two groups represent each around one fifth of the
total Web respondents: infensive users, using all
services except MUDs, and the IRC users. One quarter
of Web respondents comprises less intensive users
who use the Web often and email occasionally - non-
intensive users. The smallest two groups are, as
mentioned, infensive users who use all services,
including MUD, and only MUD users.

These clusters were compared to the
representative telephone survey data. In contrast to the
Web respondents, the largest part of Internet users
from the telephone surveys is included to the group of
non-intensive users (62% in comparison to 25%).
Nobody was included in the groups of users using
MUD and only 4% to the group of intensive users
without MUD. Additional 10% were IRC users and
24% experienced users.

6. The differences

Despite the differences in the structure of
respondents, the key variables were surprisingly close.
For example, the percentage of monthly users who had
performed some shopping in the previous 12 months is
the same in both surveys (19%) and the same is true
also for the frequency distribution of the amount of
money spent on on-line purchase.



However, on the attitudinal questions there are
mixed results. Answers to four out of seven items related
to the electronic commerce were significantly different
(t-test, sign. < 0.05) in the two samples. It seems that the
items where extensive experience with the Internet is
needed lead to the creation of significant differences. For
example, web respondents were more likely to agree
with the statement ‘I’'m am very interested in electronic
banking’ (3.8 in comparison to 3.4 on a five-point Likert
scale) but there were no significant difference in
agreement with the statement ‘I'm very worried about
the misuse of credit cards’ (4.05 in comparison to 3.95).
Similarly, two out of seven items regarding the role of
different institutions in the development of the Internet
in Slovenia, resulted in statistically significant
difference. Their opinions are close as regards the role of

government institutions but different as concerns the
role of non-government institutions. We can conclude
that the differences are not only small but also
predictable. The Web respondents are more intensive
users and they prefer public access provider vs. the
national monopolist (Telekom Slovenia) which is the
largest commercial provider.

The largest differences were observed with the
measurement of the Web page visits. In Figure 1 the
horizontal axis presents the percentage of respondents
who have never visited a particular site, and the
vertical axis presents the proportion of respondents
who visit this page weekly or even more often.
Clearly, the figures from the telephone survey are
generally closer to the right/downwards direction, i.e.
less weekly visitors and more non-visitors.
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Figure 1. Differences in WWW page visits: Web vs. telephone survey

7. The weighting

The weighting procedures are a well-established
practice in the survey industry and their theoretical
background is well known (Kish 1992; Little and Rubin
1989; Meadow et. al. 1983; Sardnal 1990). The issue of
the non-response and/or non-coverage problem is often
an important reason for weighting. However, the effect
of such weights is generally relatively small (Groves et
al. 1988). Some empirical research in social sciences
has shown that weighting could remove half of the non-
response (or non-coverage) bias if we have all the
relevant co-variables (Vehovar 1992). But since in the
survey practice we often miss the necessary co-
variables the improvements are usually much smaller or
even negligible (Groves and Couper 1998).
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In our example, the weighting procedures were
implemented in order to correct the estimates from the
Web survey. The following variables were used in a
variety of combinations: gender, age, frequency of
Internet use, the first year of Internet use, email usage,
access from home, computer orientation and knowledge
of English. The margins from the telephone survey
were used as a basis for the raking (RIM weighting)
procedure. Due to the large differences in the structure
of respondents in the two surveys, the maximum weight
obtained was generally above 100. The most over-
represented users were email users, regular (weekly)
users and English-speaking users. Therefore in the next
step the respondents using the Internet less than weekly
were excluded together with the Internet users without



email; however, the maximum weight dropped only to
25, which is still relatively high.

Due to this, another weighting procedure was
implemented. In order to detect the variables that
explain the differences in both surveys, the CHAID
method was used. Data collection mode was the
dependent variable, and the independent variables were
as follows: use of email, frequency of Internet use,
access from home, knowledge of English, computer
orientation, the year of first use of the Internet, gender
and age of respondent. The Web respondents were
weighted (W1) by the margins from the telephone
survey according to the above segments obtained by
CHADE. Additional weighting procedure (W2) was
performed using raking with the above segmentation
variable and also with gender and age.
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Figure 2 illustrates the example of the frequency of
Alta Vista page visits which shows that weighting
“works” only in the sense of offering the right direction.
On the other hand, the above mentioned attitudes
towards the electronic commerce successfully improved
when the second weighting (W2) was used.

As showed, the results are not very optimistic, at
least with the page visit items. Further rescarch is
needed since different data collection modes — in
addition to under-coverage of certain segments - can
also introduce discrepancies because of mode effect.
The above results may also suggest that certain
variables related to the Web-page-visit behavior must
be additionally included in the weighting procedures as
the independent variables.
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Figure 2. The effects of the weights on measuring Alta Vista visits

8. Discussion

The Web surveys targeting the general Internet
population suffer from the inferential problem that
cannot be solved. Such problems are common to all
surveys with large non-coverage, large non-response or
poor sample selection mechanism (Vehovar 1992).
However, when inferring on the total Internet active
population, the comparison of the telephone and the
web survey results shows that errors are relatively
small. The differences narrow further if we compare the
Web respondents only with the intensive (e.g. daily)
users from the telephone survey. This is, at least, the
empirical evidence for a particular (Slovenian) social
environment. Some research from the US (Flemming
and Sonner 1999) shows larger discrepancies, at least
with respect to political attitudes. However, in this
example the general population was compared to the
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Web survey respondents, therefore discrepancies would
be smaller if the population of intensive Internet users
was compared.

When the non-response and the non-coverage
problem in the self-selected Web surveys are extremely
large the potential for severe discrepancies in survey
results is large. The non-coverage — people not using
the Internet and users not aware of the survey - is
generally larger than 95% of the active population and
the non-response is generally larger than 60%. These
numbers are, in fact, the lower limits obtained in a very
particular setting of a national survey in a small
country. In practice the above figures are often much
larger. The potential for errors is thus very large.

With the increased Internet usage a part of such
discrepancies can disappear, however, this is not the
case with the cooperation rates, which may decline
even further.



Additional problem regarding cooperation is the
fact that in the Web surveys the intensive Internet users
and technically oriented users respond significantly
more often (Kehoe and Pitkow 1996; Pitkow and Kehoe
1995; Pitkow and Recker 1994). Similar also holds true
for younger, male, educated and wealthy respondents.
For the non-English speaking nations the fluency in the
English language is another factor. As a consequence,
the Web respondents are recruited from an extremely
parrow segment of the Internet users. Any weighing
procedure thus inevitably produces a large range of
weights. The standard social-demographic variables
have a relatively small effect in the weighting
procedures. The results are slightly better when
Internet-specific variables are applied, such as
computer orientation, measured by the readership of
computer magazines.

We can conclude that when comparing the
intensive Internet users from a telephone survey and the
respondents from a Web survey the differences are
generally small which offers a good ground for
targeting this population with the Web surveys.
However, the difference increases when comparing the
Web results with a more general population. The
weighting has a relatively limited impact. It improves
the estimates, so it should be performed in this type of
surveys, but it cannot solve the problem.
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