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This paper compares three different modes of data collection: face-to-
face, telephone, and web surveys for a national crime survey. The survey
designs compared are as identical as possible. Our application area,
crime victimization, is demanding in many ways, and not least because
of the sensitivity of many of the questions. We first assess the effects
that each mode has on frame coverage and on the nonresponse rate. We
exploit this analysis in order to develop adjusted sample weights so that
we can compare differences in measurement. Second, we hypothesize
that the mode that better secures confidentiality will produce higher
victimization prevalence. Our results suggest that sensitive questions
were particularly difficult in telephone interviews. It seems that the rep-
resentativeness of survey results depends on several factors—not solely,
for instance, on the response rate.

KEY WORDS: Advanced design-based approach; Face-to-face inter-
viewing; Mode comparison; Probit regression; Telephone interviewing;
Web survey.

1. INTRODUCTION

Survey designs have been undergoing considerable change over recent
decades. As far as household surveys are concerned, the face-to-face mode
continues to be considered to ensure the best quality, since in principle all
households can be reached and interviewed. A good example is the European
Social Survey (ESS), which used only this mode for its core questionnaire
during its first six rounds from 2002 to 2012 (see EuropeanSocialSurvey.Org).
Currently, the ESS is looking at alternative modes, primarily a mixed mode
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approach that would be less expensive (Martin 2011; Martin and Lynn 2011;
Lumiste, Ainsaar, Lilleoja, and Roots 2013).
Despite the presumption in favor of face-to-face interviews, other modes

have also been utilized extensively. Many surveys, including the Finnish
national crime victimization surveys, have employed computer-assisted tele-
phone interviewing (CATI), although not all households can be contacted via
the telephone (Sirén, Aaltonen, and Kääriäinen 2010). One reason behind the
choice of CATI is that it is relatively low cost. However, even lower-cost tech-
niques are available. Web surveys are substantially cheaper than CATI surveys
and hence provide a tempting alternative.1 So far, web surveys have usually
not been used as the sole mode in national cross-sectional surveys due to
doubts about their quality. The obvious main reasons have been that web
coverage is not high enough and people are unaccustomed or not willing to
use it in surveys. The average Internet access rate in the European countries
is 80 percent (http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/
Information_society_statistics).
For the purposes of our study, we conducted a victimization survey using

three different single data-collection modes (face-to-face, telephone, and web)
and compared the results. We do not consider here the question that certain
population groups are in reality excluded from a sample (e.g., the households
without telephone would be excluded in CATI). Thus, our study tries to esti-
mate all results for the desired target population, even though we know that the
sampling frame coverage is not equal for each mode.
The response rate for our web survey was not anticipated to be as high as

for the telephone and face-to-face alternatives (Lozar Manfreda, Bosnjak,
Berzelak, Haas, and Vehovar 2008; Aromaa, Heiskanen, Laaksonen, Nikula, and
Ruuskanen 2010). The question is whether a survey with a low response rate is
representative and whether such estimates should consequently be used in the first
place. This question has been examined by other researchers. The most common
strategy is the one used in the RISQ project (e.g., Schouten, Bethlehem, Beullens,
Kleven, Loosveldt et al. 2012), and another strategy is reflected in the articles by
Särndal and Lundström (2008) and Särndal (2011). Both approaches take advan-
tage of estimates of representativeness based on auxiliary variables. This means
that if the estimation methodology gives good estimates for the aggregate auxilia-
ry variables, it may also work reasonably well for other survey estimates. Our
solution was to adjust the weights using a large number of auxiliary variables.
However, this strategy does not correct the measurement problems that are due to
the different modes. This is our second major issue in the paper.
It has been shown that representativeness increases, but not monotonically,

as the response rate increases. Moreover, representativeness depends on many

1. Statistics Finland prepared cost calculations for samples of 8,000 interviews. The price of the
fieldwork for the telephone mode (CATI) was 5.3 times, and the face-to-face mode (CAPI) 9.1
times, higher than the web mode (Aromaa et al. 2010).
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other factors as well, including coverage, which is often one of the key prob-
lems in web surveys (see, e.g., Lozar Manfreda and Vehovar 2008).
Section 2 discusses some aspects of the survey modes used in our study.

Section 3 presents our three data sets and explains how these have been com-
piled so the three modes can be compared in respect of two major points: unit
nonresponse and measurement. Section 4 explains how we handle data and
analyze the results. We use a design-based strategy that is less risky than the
model-based approach. In section 5, the target population and the sampling
design are presented in greater detail. The two subsequent sections discuss the
results. First, the results for nonresponse are presented, followed by an expla-
nation of how these results are used to adjust the sampling weights in order to
achieve the highest level of comparability possible and to control selection dif-
ferences across our three sets of respondents. The assumption is that the re-
maining differences in estimates are due mainly to the modes, but some
differences are obviously still due to differential selection, which could not be
eliminated completely. In section 8, we consider substantive results in respect
of selected victimization items. The final section presents conclusions and
ideas for further work.

2. MODES AND THEIR EFFECTS

Jäckle, Roberts, and Lynn (2009, p. 18) state that there are literally hundreds
of studies that have tested the comparability of data collected by different
modes. It is still difficult to devise mode comparisons that would produce dif-
ferences that can be clearly attributed to the effect of the mode on the measure-
ment. They point out that mode effects are often confounded with differences
in the sample composition, due to differences in coverage, sampling error, and
nonresponse. Moreover, Jäckle, Roberts, and Lynn (2009) and others (e.g., de
Leeuw and van der Zouwen 1988; Dillman 2000; de Leeuw 2005, 2008; de
Leeuw, Dillman, and Hox 2008) analyze differences in responding. For in-
stance, they observe that a given difference in responses to survey questions
may cause biases in certain types of estimates, but not in others. An important
factor is the presence or absence of an interviewer. For instance, Dillman,
Smyth, and Christian (2009, p. 306, 313) note that respondents in interviewer-
administered surveys are likely to give socially desirable answers, in particular
when the questions are sensitive. In addition, the respondent may feel that
some or all of the questions are intrusive; that is, that they do not want to
respond at all to the questions. Caution may also be experienced in respect of
the perceived threat of disclosure, for example, if the respondent is worried
about the consequences of certain replies (Tourangeau and Yan 2007, p. 860).
De Leeuw (2008, pp. 122–3) presents a summary of mode effects. In her

view, face-to-face interviews are the most flexible method of data collection.
Visual and auditory stimuli may be used, since all channels of communication
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are available for information transmission and feedback, and the interviewer is
present as an intermediary between the respondent and the researcher. Complex
questionnaires can be implemented when there is a trained interviewer, who
takes care of navigation through the questionnaire. Currently, computer-assisted
personal interviewing (CAPI) is widely used, as is the case in our study.
However, the most sensitive questions in our CAPI sample were answered using
the computer-assisted self-interview (CASI) technique.
Telephone interviews are less flexible, according to de Leeuw (2008, p. 122).

Their major drawback is the absence of visual cues during the interview. There
are no show cards available to list the response categories. The interviewer reads
the questions aloud along with the available response categories, and the respon-
dent has to rely solely on memory. In general, the questions used in telephone
interviews have to be short and easily understood over the telephone. In tele-
phone surveys, the interviewer can assist the respondents in understanding the
questions, administer questionnaires with a large number of screening questions,
control the questionnaire sequence, and probe for answers to open-ended ques-
tions. These options are important also in our study. For instance, screening was
used, in that respondents were first asked whether they had been a crime victim
during a certain period, followed by detailed questions about the incidents. This
strategy has been traditionally used in victimization surveys (Heiskanen 2002;
Groves, Fowler, Couper, Lepkowski, Singer et al. 2004), and it was used in a
similar way in all three modes of our study. However, complete anonymity is
not possible by telephone, and the building of trust between the interviewer and
the respondent is more challenging when compared with face-to-face surveys.
Web surveys share the advantage of mail surveys with respect to visual aids.

Just as in mail surveys, the respondent is in charge and the situation may offer
more privacy than in other modes. Because the interview program determines
the order of the questions, more complex questionnaires can be used than in
a mail survey. However, the web also has a drawback: it is a perfunctory
medium, and respondents may have a tendency to give answers without giving
them much consideration (de Leeuw 2008, p. 132). It is not clear what this
means in reference to victimization surveys that deal with events that can be
experienced as extremely traumatic. Dillman, Smyth, and Christian (2009)
state that web answers can be less socially desirable and more honest than
those in interviewer-administered surveys. On the other hand, the web mode
may impose a lower level of cognitive burden on the respondents, since they
can proceed at their own pace through the questionnaire (Tourangeau, Conrad,
and Couper 2013).
It is not easy to compare coverage and nonresponse between the three

modes. This would be easier if the target populations as well as the sampling
frames were identical. The major problem is that some target population
groups can in reality be either completely or partially excluded from the sam-
pling frame. In particular, the telephone survey raises problems, since a com-
plete telephone directory is not available in any country. Consequently, some
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target population groups are unavoidably left out. It is of course possible to
limit the target population to those with access to a telephone (or whose tele-
phone numbers are known), but this is not a sound solution.
Revilla (2010) argues that, concerning the decision on participation, one

element that should be taken into account is the respondents’ access to each
mode. Not all sampling units have a telephone or web access allowing them to
complete a survey using that particular mode.
Statistics Finland groups telephone numbers into three categories. Two-

thirds of the landline or mobile telephone numbers in use can be found at low
cost. About 80 percent of the numbers can be found at some additional cost,
and the maximum of around 90 percent can be found at even higher cost. This
means that the coverage depends on the budget of the survey. In our study, we
had a middle-range level of resources and, consequently, the telephone cover-
age of our sample is 83 percent.
An analogous claim can be made about web surveys, because it is not possi-

ble for persons without web access to respond to such questionnaires. This dif-
ficulty is not encountered with face-to-face surveys, since in principle the
entire population can be reached. Hence, we illustrate here this aspect only for
the web and telephone samples. Figure 1 shows the response rates by age, so
that the denominator includes those whose telephone number was available or
who had regularly used the Internet. The latter figure was not obtained from in-
dividuals but estimated for aggregates from the fourth round of the Finnish
data of the European Social Survey (ESS) that was conducted at about the
same time as our study.

Figure 1. Response Rates among Those Who Had a Telephone or Internet Access, by
Age Group, for Our Web Survey and Our Telephone Survey. SOURCE: Our data and the
ESS microdata from round four.

Comparison of Three Survey Modes 463

 at A
A

PO
R

 M
em

ber A
ccess on M

ay 11, 2016
http://jssam

.oxfordjournals.org/
D

ow
nloaded from

 

http://jssam.oxfordjournals.org/


The respective average accessibility scores are very close to each other
when comparing the web and telephone surveys (around 80 percent). This
means that from this perspective a high response rate is possible on the web as
well. Almost 100 percent of young age groups use the Internet regularly, while
older people use it much less. Interestingly, older people seem to be more
motivated to participate in a survey if they are regular users of the Internet.

3. OUR SURVEY

For the purposes of our study, we drew three samples from the same source,
the Finnish Population Register. This is not common in similar studies, where
the coverage varies by mode (e.g., Buelens, van der Laan, Schouten, van den
Brakel, Burger et al. 2012). The invitation to participate in the survey was sent
by mail to all persons in the samples with as similar instructions as possible.
Moreover, the survey questions were similar.
Web surveys are self-administered, and the responses are private, whereas

face-to-face and telephone surveys are administered by an interviewer. Similar
privacy cannot be given in an interviewer-administered telephone survey, but it
is partially possible for the face-to-face survey that we used, due to the fact that
the most sensitive questions were administered in a self-administered question-
naire (CASI). Naturally, motivation to participate in the survey can be increased
in the telephone and face-to-face modes, since the sampled persons can be per-
sonally contacted several times. In our study, the web survey respondents who
had not answered within two weeks were sent one reminder letter, and after
another two weeks an SMS was sent to those whose telephone number was
found (one-half of those who had not replied after the reminder letter).
The fieldwork period lasted about two and a half months. The telephone in-

terviews took two weeks longer than with the other modes. This was because
the same interviewers were used for the face-to-face and the telephone
surveys, and their work was suspended for the duration of the Christmas holi-
days. They continued telephone interviewing after Christmas. This was one
reason for a relatively low response rate in the face-to-face survey.
The web survey was the first country-level web study by Statistics Finland.

A response rate of 25 percent was achieved. The anticipated response rate for
both the telephone and face-to-face surveys was 65 percent. For the telephone
mode, the goal was almost achieved (62 percent), but the face-to-face inter-
viewing did not succeed as well (50 percent).
The same sampling design was used, and similar sampling weights were

computed for each data set. However, there were differences in some steps.
The persons sampled for the web survey were requested to fill in the question-
naire at a specific website and received unique passwords for this purpose. In
the other two survey modes, interviewers carried out the fieldwork. The
number of contacts made to reach the respondents was not the same for each
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mode. The fewest efforts were made in the web survey, while the most efforts
were made in the telephone survey.

4. OUR STRATEGY FOR THE ANALYSIS

There are two alternative approaches to survey analysis from the inferential
point of view, design-based versus model-based. The former has traditionally
been used at least since the 1950s (e.g., Hansen, Hurwitz, and Madow 1953).
This approach has been later extended with a “model assisted approach”
(Särndal, Swensson, and Wretman 1992), keeping the core idea intact. This
means that the best possible sampling weights are created and incorporated
into the data analysis, including the key factors of the sampling design (strata,
clusters, weights) in the model statements.
The alternative approach is model-based which is described quite well,

for example, in Pfefferman’s (1993) study, in which he compares different
approaches to modeling. One approach utilizes the weights as part of the model.
He presents several alternatives under this strategy. This approach is proposed by
many others (e.g., Little 2012; Vannieuwenhuyze, Loosveldt, and Molenberghs
2010), but we use our specification of a design-based strategy. It is in some sense
more advanced than what has been applied in other studies, since our weighting
utilizes a rich pattern of auxiliary variables, and the weighting method itself is
sophisticated. For instance, Brick (2013) does not mention our weighting strategy
in his extensive review of weighting adjustments.
In Finland, researchers have at their disposal several sources that can be

used for auxiliary variables; these can be downloaded from several administra-
tive sources. These sources and our auxiliary variables are explained in section 5
and appendix 2.
The following section describes how the variables are used in response

propensity modeling. The results of this modeling contribute to one of our key
study targets, estimation of mode effects due to nonresponse. Moreover, we
use the same model in order to create advanced sampling reweights (section 7).
Finally, we estimate our results with the appropriate software for complex
sample designs (section 8).

5. SAMPLING DESIGN AND AUXILIARY VARIABLES

The target population covers Finnish residents aged 15–74 whose native lan-
guage is not Swedish (6 percent of Finland’s population are Swedish speakers).
This choice was made because of our limited budget. The size of the frame
population was about 3.8 million.
Our sampling design was a stratified cluster two-stage sample, in which

the stratification was done twice. First, four large regions were used as the
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pre-strata. Within each region, altogether 100 small-area clusters out of the
total 600 were picked with probabilities proportional to size (pps) with re-
placement, where the size was the corresponding frame population of the
cluster. The clusters were constructed using both municipality and postal
codes. In the second stage, we formed new strata by gender and four age
groups. In the end, we had 32 pre-strata (4 × 2 × 4). The persons in the gross
sample were drawn at random within each sampled cluster. The sample alloca-
tion into the 32 strata is not equal for two reasons. First, anticipated response
rates are used to some extent, so that if the anticipated response rate is lower,
the sampling fraction is higher, and vice versa. Second, we wanted to analyze
male victimization in greater detail (see Heiskanen and Ruuskanen 2011), and
hence the sampling fractions are higher for males in the web survey and the
telephone survey (see Aromaa et al. 2010). The coefficients of variation (CV)
in table 1 illustrates how far from proportional allocation our sample is
(CV = 0 means proportional allocation).
We created the three gross samples from these 7,737 persons, one for each

survey mode. This sampling is completely random; that is, we formed three in-
dependent samples out of the full gross sample. The allocation is based on the
predetermined sizes, so that our budget allowed quite a small size for the face-
to-face survey (735) but much larger sizes for the telephone (3,009) and web
surveys (3,993).
The Finnish population register contains a number of auxiliary variables that

were exploited as fully as possible. In addition, we downloaded auxiliary vari-
ables from the education register that is based on completed qualifications and
degrees within the Finnish state education system and other educational institu-
tions. Moreover, we took some variables from the employment register and
from the tax register. The potential auxiliary variables are listed in appendix 2.
For the sampling design, the first three (age, gender, and region) were used as
explained above. Attempts were made to use these and all the other variables
when analyzing nonresponse and adjusting the weights (sections 6 and 7).

6. RESPONSE RATES AND RESPONSEMODELING

The overall response rate was rather low (44 percent). As expected, the rate
was the lowest for the web survey (slightly under 25 percent). We were not

Table 1. Some Figures Related to the Overall Design Weights Based on Stratified
Cluster Sampling

Gross
sample size

Mean of
weights

Size of target
population

Minimum
weight

Maximum
weight

Coefficient of
variation (CV), %

7,737 494 3,825,000 36 1,397 32
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satisfied with the response rate for the face-to-face survey (50 percent), since
the rate has been 10–15 percentage units higher in other recent surveys con-
ducted by Statistics Finland.
The telephone mode was more successful, with a 62 percent response rate

(persons without identified telephone numbers are treated as nonrespondents).
The profiles of the response rates by education are quite different by mode

(figure 2). The rate increases with level of education for the web survey but not
for the telephone and face-to-face surveys. Highly educated persons responded
most actively via the web. Persons with a middle level of education responded
best in the telephone survey. Interestingly, there is no clear differentiation
among face-to-face respondents by level of education; their profile is the
most even.
There are at least four acceptable alternatives for analyzing response multidi-

mensionally (Laaksonen 2006). In all of them, the dependent variable is a
binary response indicator (1 = respondent, 0 = no) but the link function can be
chosen differently. Fortunately, the results do not differ dramatically (Laaksonen
2006) by the link function. We used a probit link, and the outputs for the subse-
quent steps are thus the probit estimates (the inverse cumulative distribution
function, associated with the standard normal distribution).
We experimented with a number of combinations of available auxiliary var-

iables and also with creating new auxiliary variables from the initial ones. The
purpose of the experimenting is to improve the model predictions. Since we
were going to adjust the initial weights, one of our criteria was that the same
specification be used for each mode of data. This would ensure the best com-
parability of the weights and consequently also of the estimates, and the final
weights would be adjusted for representativeness as well as they can.
The second question is whether the explanatory variables in each mode

should be statistically significant. Our answer is no. This is because even an

Figure 2. Response Rates by Level of Education for Each Mode, in percent.
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insignificant variable may improve the adjusted weights, albeit not substan-
tially. Fortunately, the insignificance does not invalidate the weights (e.g.,
Laaksonen 2006, 2007). Of course, we had to be careful to avoid implausible
(often extreme) weights. Nevertheless, significance was taken into account to
some extent, so that the models include only variables that are significant at
least in one mode model, with the exception that we always included gender
due to its general interest. Gender was not significant, surprisingly, in any
model, but was almost significant in the web survey, in which case the probit
was lower for males; that is, they responded a bit less often. These and other
main results for the probit response propensity models are given in table 2.
We expected unemployed people to respond less often than others, but this

did not prove to be the case. This may be due to the topic of the survey, which
gave an opportunity to report unpleasant experiences. We also expected
taxable income to be significant. We tried to scale income by taking into
account the household size, with the same result. Earlier studies have suggest-
ed that quite often very poor and very rich people are less willing to participate
in surveys than other groups (e.g., Laaksonen 1991), but this survey appears to
be different.
Some transformed variables need to be explained in more detail. One is part-

nership, which we constructed in order to give additional dimensions to the vari-
able of marital status. Our partnership variable was created by first identifying the
widowed, then the singles, and then those who had been married at least twice.
The remaining marriages were classified into three groups. “Recent” marriages
refer to couples who were wed by 2000 or later, “medium” marriages started
between 1980 and 2000, and “old”marriages were registered before 1980.
We see, for instance, that singles and those who had been married at least

twice had the lowest response level, whereas those with old marriages had on
average the highest level. Medium marriages, however, had the highest re-
sponse rate for the face-to-face survey. Recently married persons were as poor
responders as were singles to the web survey.
The models are estimated using the full sample design weights. This is sug-

gested by Laaksonen and Chambers (2006). The strategy is also logical, since
our intention is to predict the response propensities of the target population units
through the respondents. The results show that the mode variable is highly
significant, as expected. None of the auxiliary variables is significant for all
three models. Level of education is significant except for the face-to-face survey,
where it is less often significant in general, due largely to the smaller sample
size. The variable comprising four large Finnish regions is significant except for
the web survey. This significance is due largely to the fact (observed also in
earlier surveys) that people in the Helsinki region are less willing to participate
in surveys in general. Interestingly, they had the highest response propensities
for our web survey, although the difference is just above the significance level.
Nevertheless, our regional codes are on a rather rough level.
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The variable age is not included in table 2. The reason for this is that we use
four age variables (at least one of these is significant in each case), and the esti-
mates are clearer in the form of a graph (figure 3). One variable is age in years,
and the other three are its second, third, and fourth powers (i.e., we used a
polynomial transformation). This strategy gives the smoothed profiles for the
probit estimates. In interpretation, the values are scaled so that the probit = 0
corresponds to the estimated response probability (premium) equal to 0.5;

Table 2. Probit Estimates by Mode and for the Whole Sample

Auxiliary variable Web Phone Face-
to-face

Overall

Mode (p < 0.0001)
Face-to-face versus web 0.7343
Phone versus web 1.0779

Gender (p = 0.19) (p = 0.60) (p = 0.29) (p = 0.39)
Male versus female −0.0565 −0.0256 0.1038 −0.0266

Native language (p = 0.03) (p = 0.065) (p = 0.78) (p = 0.0006)
Finnish versus Russian 0.2599 0.2319 −0.1071 0.2743
Other versus Russian −0.1135 −0.1085 −0.3186 −0.1011

Level of education (p < 0.0001) (p < 0.0001) (p = 0.16) (p < 0.0001)
Primary or less versus doctoral −0.8251 0.0111 −0.3798 −0.5620
Secondary versus doctoral −0.6313 0.3858 −0.2512 −0.3142
Tertiary versus doctoral −0.1875 0.3874 −0.0285 −0.0749
Lower university versus doctoral −0.2137 0.6398 0.0408 0.0227
Master versus doctoral −0.1046 0.6062 0.0860 0.0954

Large regions (p = 0.18) (p < 0.0001) (p = 0.012) (p = 0.0007)
Southern towns versus Helsinki −0.0869 −0.0227 0.1125 −0.0268
Other towns versus Helsinki −0.1294 −0.0060 0.0336 −0.0650
Rural versus Helsinki −0.1209 0.2477 0.3718 0.0943

Partnership (p = 0.03) (p = 0.055) (p = 0.34) (p = 0.03)
Widowed versus old marriage −0.2224 0.1060 −0.1071 −0.0407
Single versus old marriage −0.3414 −0.2130 −0.3115 −0.2660
Multi versus old marriage −0.1236 −0.2956 −0.1181 −0.1691
Recent versus old marriage −0.3011 −0.0946 −0.2245 −0.1718
Medium versus old marriage −0.1526 −0.1472 0.1363 −0.1018

Children (p = 0.006) (p = 0.071) (p = 0.99) (p = 0.007)
No children versus 1+ children 0.1835 −0.1360 − 0.0015 0.0227

House size (p = 0.73) (p < 0.0001) (p = 0.65) (p < 0.0001)
1 room versus 4+ rooms −0.0427 −0.4151 −0.1458 −0.2633
2–3 rooms versus 4+ rooms −0.0374 −0.1151 0.0062 −0.0657

NOTE.— The estimates for occupation, type of kitchen, and field of education are not
included in the table, but these variables are used in the models. p-values are given in
parentheses. The variable age is presented separately in figure 3.
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lower and higher values mean lower and higher response propensities,
respectively.
There are interesting features in this figure. Older people participate quite

poorly in the web survey (cf. figure 1) and respond best by the telephone
mode. This is also due to the fact that their telephone numbers were readily
available. Another general feature seems to be a rather low participation rate
among the 30–40-year-olds. This is hard to explain; perhaps they were too
busy to participate, due to daily responsibilities.

7. ADVANCED ADJUSTEDWEIGHTS

The strategy for creating the advanced sampling reweights is as follows:

(i) We have the gross sample design weights (table 1) that are the inverses of
the inclusion probabilities. These inclusion probabilities vary by 32 strata
but are equal within each stratum.

(ii) We assume that the response mechanism within each stratum can be
ignored, and hence compute the initial (basic) weights analogously to the
weights (i). These are available only for the respondents and are denoted
by wk.

(iii) Next we take those initial weights and divide these by the estimated re-
sponse probabilities (also called response propensities) of each respondent
obtained from the probit model presented in section 6, and denoted by pk.

(iv) Before going forward, we checked that the probabilities pk are realistic;
that is, that they are not, for instance, too small. All probabilities are
below 1.

Figure 3. Estimated Effects of Mode and Age on Response Probabilities by Age
(x-axis), Based on the Probit Model.
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(v) Since the sum of the weights (iii) does not match the known population
statistics by 32 strata h, they are calibrated so that the sums are equal to
the sums of the initial weights in each stratum. This is done by multiply-
ing the weights (iii) by the ratio qh ¼ ðPh wkÞ=ð

P
h wk= pkÞ.

(vi) These weights are checked against basic statistics, for example those pre-
sented in table 3. If the weights are not plausible, the model should be
revised.

Table 3 summarizes the feature of the adjusted weights. When comparing
these against the design weights in table 1, we see how much they change.
Naturally, they are the highest for the face-to-face survey since the number of
the respondents is the smallest. Correspondingly, the weights are the smallest
for the telephone survey. However, it is important to look at the variation
of the weights. The variation increases, but the bias due to the selectivity of
the respondents presumably decreases. Since we were able to predict this se-
lectivity quite well, it is expected that the estimated crime rates (presented in
the next section) will be less biased than those without weighting. The CV in-
creases from 32 percent to the maximum of 58 percent in the web survey. In
our experience, this change is appropriate with similar weighting strategies
(Laaksonen and Chambers 2006; Laaksonen 2006), and it does not obviously
harm the estimates.
In addition, we calculated R-indicators for each of the three data sets using

our response modeling (Schouten et al. 2012). This analysis indicates that the
R-indicator for the web mode is higher (0.809) than for the telephone (0.773)
and face-to-face modes (0.761), respectively. The representativeness thus does
not vary much by mode, although the web looks the best.

8. VICTIMIZATION RESULTS BYMODE

Table 4 presents results from our survey. Appendix 1 shows the questions
and how they were used to compute the prevalence indicators. There are two
alternative estimates, both using adjusted weights and without weighting.

Table 3. Some Figures of the Adjusted Sampling Weights

Mode Net
sample
size

Mean
of

weights

Size of
target

population

Minimum
weight

Maximum
weight

Coefficient
of variation
(CV), %

Web 971 3,940 3,825,000 214 17,095 58
Telephone 1,866 2,052 3,825,000 168 8,939 37
Face-to-face 366 10,453 3,825,000 1,002 41,909 48
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Table 4. Fear and Victimization by Data-Collection Modes, Both Adjusted and Unweighted Estimates

Estimates (standard errors), adjusted above and unweighted below

Face-to-face Telephone Web
interviewer-administered items interviewer-administered items self-administered

Fear
Feeling unsafe 18.2 (1.3) 17.0 (0.5) 20.6 (0.7)

17.7 (1.2) 15.6 (0.5) 19.6 (0.6)
Fear of burglary 24.5 (1.4) 21.0 (0.6) 26.5 (0.8)

24.7 (1.3) 20.7 (0.6) 25.6 (0.7)
Fear of assault 20.0 (1.3) 20.3 (0.6) 26.1 (0.8)

18.8 (1.1) 18.7 (0.5) 25.3 (0.7)
Fear of family or friends 33.5 (1.6) 32.2 (0.7) 37.6 (0.9)

32.6 (1.4) 31.5 (0.6) 36.6 (0.8)
Property crimes

Theft of car, if car owner 1.8 (0.8) 2.5 (0.4) 3.8 (0.7)
1.5 (0.7) 2.2 (0,4) 3.6 (0.6)

Damage to car 9.9 (1.7) 10.0 (0.8) 15.5 (1.5)
11.3 (1.8) 9.6 (0.7) 15.2 (1.2)

Theft of bicycle 16.9 (2.1) 17.1 (1.0) 22.6 (1.6)
16.4 (2.0) 15.8 (0.8) 21.9 (1.3)

Burglary at free-time residence 6.8 (2.4) 8.5 (1.2) 9.0 (1.6)
6.1 (2.1) 7.8 (1.1) 9.4 (1.6)

Robbery 2.0 (1.0) 2.5 (0.4) 3.5 (0.7)
1.6 (0.7) 2.6 (0.4) 3.4 (0.6)

Theft, other personal property 9.5 (1.8) 9.4 (0.7) 12.1 (1.2)
8.7 (1.5) 9.0 (0.7) 11.8 (1.0)
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Burglary at home 2.3 (0.8) 2.7 (0.4) 5.0 (0.8)
2.7 (0.9) 2.9 (0.4) 5.3 (0.7)

Fraud 8.5 (1.6) 9.6 (0.7) 10.3 (1.0)
8.7 (1.5) 9.3 (0.7) 11.4 (1.0)

Violent crimes
Physical or sexual violence, past 5 years 10.3 (1.7) 9.3 (0.8) 15.1 (1.3)

10.4 (1.6) 8.4 (0.6) 15.0 (1.1)
Physical or sexual violence, past 12 months 3.5 (1.0) 3.9 (0.5) 6.2 (0.9)

3.6 (1.0) 3.5 (0.4) 6.4 (0.8)

Self-administered (CASI) Interviewer-administered items Self-administered
Sexual harassment, since the age of 15 52.8 (2.8) 38.0 (1.2) 45.3 (1.8)

46.4 (2.6) 33.2 (1.0) 42.0 (1.5)
Sexual harassment, past 12 months 21.1 (2.4) 10.1 (0.8) 22.2 (1.5)

19.9 (2.1) 8.4 (0.6) 20.6 (1.3)
Violence by stranger, since the age of 15 36.2 (2.8) 30.3 (1.1) 37.2 (1.8)

36.9 (2.5) 31.3 (1.0) 38.9 (1.6)
Violence by stranger, past 12 months 11.0 (1.8) 4.4 (0.5) 9.0 (1.0)

10.1 (1.6) 4.6 (0.5) 9.5 (0.9)
Violence by partner, since the age of 15 16.4 (3.1) 9.4 (1.0) 20.1 (2.1)

14.3 (2.5) 9.7 (1.0) 20.2 (1.8)
Violence by partner, past 12 months 4.1 (1.6) 1.7 (0.5) 4.0 (1.0)

3.7 (2.5) 1.5 (0.4) 4.4 (0.9)

NOTE.—Indicators and questions are described in appendix 1.

C
om

parison
ofT

hree
Survey

M
odes

473

 at AAPOR Member Access on May 11, 2016 http://jssam.oxfordjournals.org/ Downloaded from 

http://jssam.oxfordjournals.org/


Differences between the alternatives vary, but the general finding is that the
weights do not change our main conclusions regarding mode effects. Our aux-
iliary variables used in weighting do not seem to be substantially related to
crimes. Since our data set also covers taxable register income, we were able to
test the influence of our adjustments on the income variable. The results
follow the same pattern as found in earlier studies (e.g., Laaksonen 1991). The
mean income without adjustments is substantially higher for each mode—4.1
percent for the face-to-face mode, 3.1 percent for telephone, and 2.0 percent
for web. Such differences are common in income studies. It seems that the
web could be the best mode, but it does not work well in measuring income
differences, since the coefficient of variation is 15 percent smaller without
adjustments. This difference is only 5 percent for the telephone mode. Surpris-
ingly, the face-to-face mode estimates a 15 percent higher difference in
income.
We classified our estimates into three groups: fear, property crimes, and

violent crimes. As already noted, all web questions were self-administered and
all telephone questions were administered by the interviewer, but the face-to-
face survey used both methods: questions relating to fear and property crimes
were asked by the interviewer, but the questions relating to all other violent
crimes except the first one in table 4 (physical and sexual violence; past
5 years and past 12 months) were self-administered; that is, the respondents
filled in the CAPI questionnaire themselves so that the interviewer could not
see their responses, although the interviewer was present in the room, ready to
help if needed.
The fear-related results, as well as those on property crimes, show that the

web survey produced higher estimated prevalences than the face-to-face and
telephone surveys do; however, none of the differences between web and face-
to-face are significant. In addition, the differences between face-to-face and
telephone results for the fear-related questions are quite small; the estimated
prevalences of different property crimes are somewhat higher by telephone
than in the face-to-face mode; however, the differences are not statistically
significant.
The questions describing physical and sexual violence during the past

5 years and during the past 12 months were asked by the interviewer in the
face-to-face and telephone interviews. As with the fear items, the web mode
yielded higher prevalence estimates than the face-to-face and telephone inter-
views, and the difference between the telephone and face-to-face modes was
small.
The prevalences for sexual harassment and violence by a stranger and by a

partner are rather similar when we compare the face-to-face self-administered
responses and the web mode, presumably because CASI and web modes are
both self-administered for these items. Again, the prevalences produced by the
telephone mode are considerably lower. It seems that when violence questions
are asked in privacy the estimates are higher.
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We did not find other victimization surveys that have compared these three
modes. Guzy and Leitgöb (2012) compared telephone and online surveys in
Germany, but the report did not give a detailed explanation of the survey.
They concluded that the web produced a higher rate for bicycle theft than the
telephone survey, but did not find a difference in the estimated rate for car
theft, presumably because such incidents are easier to remember, since a car is
a more expensive commodity than a bicycle. Similarly, there was no sig-
nificant difference between the modes in estimated rates of personal theft and
burglary. In the case of sexual offenses, online surveys produced higher vic-
timization rates than telephone surveys.
It should be noted that our web users were more likely to live in large towns

(this can be seen from table 2, concerning Helsinki, the capital of Finland).
Since many crimes are more common in large towns (see van Dijk, van Keste-
ren, and Smit 2007), it is expected that such indicators could be higher than in
rural areas. This may be one reason why most of the property crime rates are
the highest in the Finnish web survey. Fraud and burglary of a second resi-
dence are exceptions, but these crimes are not more common in large towns.
The fear estimates are also higher in the web survey, but not dramatically. This
reflects the same regional representativeness problem as found in property
crimes: fear is reported more often in towns than in the countryside. Our ad-
justment does not include a detailed classification that could control for crime
rates in the neighborhood of the respondents.
We tried to explain the telephone survey results from the high workload of

the interviewers during the last weeks of the fieldwork. We surveyed the inter-
viewers, asking them about the pressure they felt when they were conducting
the victimization survey interviews. The results show that telephone interview-
ing was experienced as more stressful than face-to-face interviewing. Especial-
ly the detailed questions about violence were assessed as being difficult. This
may be due to the topic of the survey and to the fact that the questionnaire
was initially designed for a face-to-face survey with show cards. It is easier to
communicate with respondents in a face-to-face situation. On the other
hand, the web provides the most privacy, so that the respondents will tell
the truth about potentially embarrassing attitudes or victimizations.

9. CONCLUSION

The paper is based on a victimization survey that used three modes. These
three data sets were harmonized to be as comparable as possible. Special atten-
tion was paid to adjustments of survey weights due to differences in coverage
and nonresponse. We present a weighting technique that takes advantage of a
rich set of auxiliary variables that were collected from several sources. Our ad-
justments presumably improve the accuracy of the estimates, but the difference
from unweighted estimates is not dramatic. We consider that the reason for the
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slight difference between the weighted and unweighted estimates is the topic of
the survey, which is not highly associated with our auxiliary variables (more
impact is observed in studies concerning income; see section 8).
The weighting adjustments are, however, needed in order to control for

substantial differences in coverage and nonresponse. They help ensure that the
differences between mode estimates after the adjustment are due to other
factors, such as measurement differences.
We report two main findings. One is that the web mode produces the highest

prevalences for most fear and property crimes. The second is that the telephone
mode produces lower prevalence estimates for violence than do self-adminis-
tered face-to-face (CASI) or web interviews. An interesting observation
regarding violence is that when violence screeners were asked face-to-face,
the prevalence was about the same as the telephone result. However, the CASI
result is significantly higher than that in the telephone survey, and indeed the
same as by web. This could mean that there is a social desirability effect in the
interviewer-administered face-to-face results, but not in the CASI results.
Therefore, we could recommend that if the face-to-face mode is used when
asking about violence, the CASI mode should be preferred. A question that is
not resolved in our comparison is whether the fear and property crime screen-
ers would also have provided higher estimates with the face-to-face mode, if
these questions had been done using CASI.
The telephone survey estimates regarding violence are the lowest of the three

modes. This is interesting, since our telephone survey had the response rates.
However, this does not help if there is bias due to measurement error, which in
this case seems likely. The telephone survey does not seem to offer as much
privacy to the respondents as the web survey and the face-to-face CASI surveys.
It would be tempting to name the newcomer—the web survey—the best mode
for victimization surveys. At least this choice would be valid if cost is the main
criterion for the choice. In most European countries, over 80 percent of adults
have access to the Internet.
Nevertheless, this mode has not been successful in population surveys so

far, although people’s experiences using the Internet are increasing rapidly.
However, it is evident that many people are not yet motivated to respond to
a survey using online questionnaires. The interfaces of the surveys are not
always sufficiently user-friendly, and the questionnaires are not attractive
enough to raise the respondents’ interest in filling them in. The interviewer is
still needed to motivate the respondent to participate in the survey, especially
in the case of longer interviews.
All in all, there appears to be a clear self-administration effect. The web

mode provides higher estimates for all variables shown in table 4 compared to
the telephone mode, and also higher estimates for those questions presented
face-to-face by the interviewer.
We cannot be sure which results are correct, but compared to other Finnish

sources (e.g., Sirén, Aaltonen, and Kääriäinen [2010], which used the
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telephone mode, and Heiskanen and Piispa [2008], which used a mail survey),
the web mode might somewhat overestimate some figures, but some others are
at the same level as obtained from other sources. Thus, according to our
results, the final choice of the best mode remains open. It is possible that the
respondents to the web survey were slightly different from the respondents of
the other modes; they were found to be socially more active and thus possibly
more vulnerable to violence (Aromaa et al. 2010). Also, they were more likely
to live in high-crime-rate areas.
Which mode is seen as best may depend on how the results of a victimiza-

tion survey are to be used. If they are to form the backbone for evidence-based
criminal policy, decision-makers might be tempted to suggest stronger action
against crime if they are using the results of a web survey as compared to those
of the telephone mode.
An important finding from our comparison of modes is also that it seems

that the telephone mode might not be the best choice for surveys about victimi-
zation involving violence (cf. also Guzy and Leitgöb 2012). Regarding other
crimes and feelings of safety, the telephone method yields results that are quite
similar to the face-to-face survey.
For the future, it is important to consider also other choices besides single-

mode strategies, since none of the three modes of our tests is superior.
Recently, mixed-mode strategies have been discussed and tested more often
(e.g., de Leeuw 2005; Voogt and Saris 2005; Dillman, Smyth, and Christian
2009; Revilla 2010; Vannieuwenhuyze, Loosveldt, and Molenberghs 2010;
Martin 2011; Martin and Lynn 2011). In general, it seems that there are
increasing practical demands for incorporating web surveys into mixed-mode
designs, but unfortunately such designs have not been fully explored (e.g.,
Shin, Johnson, and Rao 2012). Such a study is, in particular, needed for
mixed-mode design where one mode is the web. The mode could be applied
so that the respondent is first invited to answer a computer-assisted web ques-
tionnaire, and if he/she does not answer during a certain time period, he/she
will be asked to participate via another mode.
Our results give useful pointers on how a mixed-mode strategy could be

arranged. We could even recommend the exploitation of all appropriate
modes, including the mail survey in addition to the three modes in our exer-
cise. A good mixed-mode strategy could lead to higher response rates and
lower nonresponse bias. This was the case in the pilot study of the sixth round
of the European Social Survey (ESS) pilot study (Lumiste et al. 2013), but not
in the corresponding study of the fifth round (Vannieuwenhuyze, Loosveldt,
and Molenberghs 2010). The latter authors speculate that the difference is
probably caused by differences between the two surveys in efforts made to
reach all sample members. This explanation is plausible and thus suggests the
need to pay attention to fieldwork efforts.
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Appendix 1. Questions and Indicators of Table 4

B3 How safe do you feel walking alone in the area where you live after
dark? Would you say you feel: 1 Very safe, 2 Fairly safe, 3 A bit unsafe,
4 Very unsafe, 5 Never goes out
unsafe=100/4*(B3-1) Feeling unsafe
B8 So, in the past 12 months, how worried have you been about having

your home broken into and something stolen? 1 Very worried, 2 Fairly
worried, 3 Not very worried, 4 Not worried at all
fearburglary=100/3*(4-B8) Fear of burglary
B12 (In the past 12 months, how worried have you been about) . . .

being physically attacked by strangers? 1 Very worried, 2 Fairly worried,
3 Not very worried, 4 Not worried at all
fearassault=100/3*(4-B12) Fear of assault
B14 (In the past 12 months, how worried have you been about) . . . a

family member or a person close to you being physically attacked by
strangers?
1 Very worried, 2 Fairly worried, 3 Not very worried, 4 Not worried at all
fearfriends=100/3*(4-B14) Fear of family or friends
C9 In the past five years, have you or anyone else in your household

had a car or a van stolen or driven away without permission?
1 Yes, 2 No
if C9=1 then carstolen=100; else if carowner then carstolen=0 Theft of car,

if car owner
C19 (Apart from this) In the past five years, have you [or anyone of

your household] had your [their] car vandalized or damaged by someone
trying to break into it?
1 Yes, 2 No
if C19=1 then cardamage=100; else if carowner then cardamage=0 Damage

to car
C29 In the past five years, did you or anyone else in your household

have a bicycle stolen?
1 Yes, 2 No
if C29=1 then bikestolen=100; else if bicycle owner then bikestolen=0 Theft

of bicycle
C39 In the past five years, did anyone get into your second home

without permission, and steal or try to steal something that belonged to
you or someone in your household?
1 Yes, 2 No
if C39=1 then burgFree=100; else if free-time residence then burgFree=0

Burglary at free-time residence
C34 In the past five years, did anyone get into your home without

permission, and steal or try to steal something?
1 Yes, 2 No
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if C34=1 then burglary=100; else burglary=0; Burglary at home
C49 In the past five years, has anyone stolen, or tried to steal, something

from you by using force or threatening to use force?
1 Yes, 2 No
if C49=1 then robbery=100; else robbery=0 Robbery
C54 Excluding thefts of personal property by using force, there are

different types of theft of personal property, such as pickpocketing or
theft of handbag, wallet, clothing, jewelry, mobile phone, or sports equip-
ment. This can happen at one’s work, at school, in a pub, on public trans-
port, on the beach, or in the street. In the past five years, have you
personally been a victim of any of these incidents?
1 Yes, 2 No
if C54=1 then theft=100; else theft=0 Theft, other personal property
E1 In the past five years, has someone—when selling something to you

—cheated in terms of quantity or quality of the goods, or left you totally
without the goods you had paid for?
1 Yes, 2 No
if E1=1 then fraud=100; else fraud=0 Fraud
C59 In the past five years, have you been a victim of physical or sexual

violence or threatened by someone close to you, an acquaintance or a
stranger, for example at home, in the street, at work, in a shop, in a park,
on a train, or elsewhere?
1 Yes, 2 No
if C59=1 then victim=100; else victim=0 Physical or sexual violence, past

5 years
C62 Did you experience violence or were you threatened with it in the

past 12 months?
1 Yes, 2 No
if C62=1 then victim=100; else victim=0 Physical or sexual violence, past

12 months
I will ask about different forms of violence and of indecent behavior

you may have experienced. I will ask first what has happened since you
were 15 (Q1), and second, during the past 12 months (Q2). The first topic
is sexual harassment. Sexual harassment here refers to such sexual behav-
ior that is unwanted, one sided, and may contain coercion.
Q1 Excluding your present spouse, cohabiting partner, or boy- or

girlfriend, has anyone else done any of the following things to you
(1=YES, 0=NO):
a. Made indecent telephone calls to you? b. Sent indecent text messages

or e-mails to you? c. Exposed him-/herself to you indecently? d. Made of-
fensive remarks about your body or sexuality? e. Told you indecent jokes
or spoken to you in a sexually offensive manner? f. Suggested sex in an in-
appropriate context? g. Made a pass at you, tried to touch or kiss you
against your will? h. Followed or stalked you, which made you anxious?
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i. Indicated that it will be disadvantageous for your work or studies to dis-
agree to have sex with him/her?
if Q1a=1 or Q1b=1 or Q1c=1 or Q1d=1 or Q1e=1 or Q1f=1 or Q1g=1 or

Q1h=1 or Q1i=1 then harassment1=100; else harassment1=0; Sexual harass-
ment, since the age of 15
Similarly: Sexual harassment, past 12 months
Q9 Next, I would like to ask you about violence you have experienced

by a perpetrator who was a stranger to you. A stranger is a person you
did not know before the incident.
Which, if any, of the following violent behavior have you experienced

from a stranger since you were 15 (1=YES, 0=NO):
a. Threatened you with violence? b. Prevented you from moving or

grabbed you? c. Slapped you? d. Threw a hard object at you? e. Pulled
your hair? f. Beat you with a fist or a hard object, or kicked you?
g. Strangled or tried to strangle you? h. Shot at you or stabbed or cut you
with an edged weapon? i. Beaten your head against something? j. Forced
you into sexual activity? k. Tried to force you into sexual activity? l. Took
advantage of you sexually when you were unable to refuse (e.g., because
you were drunk or had passed out)?
if Q9a=1 or Q9b=1 or Q9c=1 or Q9d=1 or Q9e=1 or Q9f=1 or Q9g=1 or

Q9h=1 or Q9i=1 or Q9j=1 or Q9Q=1 or Q9l=1 then stranger=100; else strang-
er=0; Violence by stranger, since the age of 15
Similarly: Violence by stranger, past 12 months
Q38 Since you were 15, has your partner (the same list as in Q9):
if Q38a=1 or Q38b=1 or Q38c=1 or Q38d=1 or Q38e=1 or Q38f=1 or

Q38g=1 or Q38h=1 or Q38i=1 or Q38j=1 or Q38Q=1 or Q38l=1 then
partner=100;
else partner=0; if no spouse then partner=.; Violence by partner, since the

age 15
Similarly: Violence by partner, past 12 months
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Appendix 2. Auxiliary Variables of the Sampling Data File

Variable Register source Used for:
S = sampling

U = unit nonresponse
W =weighting

Age in years Population S UW
Gender Population S UW
Regional variables, including municipality,

postal code, coordinates of home
Population S UW

Marital status with different options, year of
marriage, number of marriages

Population UW

Native language and citizenship Population UW
Occupational or socio-economic status Population U
Household composition, including number of

children
Population UW

House variables, such as size, number of
rooms, and type of kitchen

Population UW

Level and field of education Education UW
Unemployed, number of months unemployed Employment U
Taxable income Tax U
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