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= The first national household survey which used CAPI for all its
data collection was the Netherlands Labor Force Survey 1987 (van

Bastelaer/Kerssemakers/Sikkel 1988).
Since that time the use of CAPI grew rapidly

An important challange is the step from PAPI to CAPI with an
ongoing panel study (for example the Socio-economic Panel SOEP).
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Previous experiences with CAPI

Concern about Unit-Nonresponse:

= Some concern that CAPI respondent would object to having their
information stored on a computer.
= Studies found no significant differences in refusal rates (Baker et

al. 1995).

Broad respondent acceptance (Baker 1992, De Leeuw 1995): most
reactions are neutral or positive.

Generally broad interviewer acceptance of CAPI (De Leeuw 1995,
Martin et al. 1992) (But difficulty of grasping the overall structure
of the questionnaire, weight of the computer)
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Data collection methods in the SOEP

Face-to-Face (PAPI): Paper-and-Pencil based face-to-face Interview
(main data collection method in the first 15 years).

Self Completion mode (SELF): Respondents complete the que-
stionnaire by themselves in front of the interviewer or with inter-
viewer assistance (is NOT a pure self administered mode)

Mixed mode: Combination of PAPI and SELF

CAPI: Computer-Assisted Personal Interview. Interviewers visit re-
spondents and conduct a face-to-face interview using the computer

Mail: Some responses are elicited by mail when respondents would
otherwise fail to cooperate.
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Experimental longitudinal design - Sample E in the SOEP

Sample E contains 2000 German households

Sample E, wave 1, is split into two additional subsamples E1 and
E2 with the same structure using twin sample points

Each of the 125 sample points contains 16 addresses (8 for E1
and 8 for E2) and had to be realized in the first wave alternately
with PAPIl and CAPI mode per interviewer

= control for possible interviewer effects in the analysis of mode
effects

— after wave 1 the split was cancelled
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SAMPLE E, wave 1
E1 PAPI E2 CAPI total

Method N % N % N %
Households

PAPI (face-to-face) | 432 80.3 17.4 | 522 494
CAPI 3.0 398 76.8 414 39.2
Self completed 41 7.6 §) 1.2 47 4.5
Mixed 25 4.6 6 1.2 31 2.9
\WET 22 4.1 16 3.1 38 3.6
d.k. 2 0.4 2 0.4 4 0.4
Total 538 100 518 100 | 1056 100
Persons

PAPI (face-to-face) | 650 65.4 172 | 808 423
CAPI 24 679 741 703 36.8
Proxy 2 0.2 - - 2 0.1
Self completed 146 14.7 43 4.7 189 9.9
Mixed 127 12.7 15 1.7 142 7.4
\ET 21 2.1 19 2.1 40 2.1
d.k. 24 2.4 2 0.2 26 1.4
Total 994 100 916 100 | 1910 100

Source: SOEP 1998, Sample E, wave 1
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Development of the data collection methods in Sample E (first wave 1998)
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Mode-Effects on data quality - Hyotheses

1. Respondent’s acceptance: There aren't significant differences bet-
ween PAPI and CAPI for the probability of non-participation in the
following wave (Baker 1992).

2. Implausible values: CAPI interviews have a fewer number of im-
plausible values than PAPI interviews because of plausibility tests.

3. Willingness to disclose sensitive information: CAPI respondents
haven't more reservation for giving sensitive statements like the
gross-income than respondents in traditionally PAPI mode. (Baker
1995; de Leeuw 1995)
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April, 2006

Wave
2 3 4 5 total
\\ % N % \ % N % \\
unsuccessful at the time (e.g. sick) 13 3.4 9 3.6 13 5.9 5 2.1 40
unwilling 92 242 72 285 74 33.8 96 39.7 334
final refusal 271 71.1 | 146 57.7 | 110 50.2 | 116 47.9 643
dead 15 5.9 13 5.9 20 8.3 48
HH not found 5 1.3 11 4.4 9 4.1 5 2.1 30
total 381 100 | 253 100 | 219 100 | 242 100 | 1095

Source: SOEP, Sample E, 1998 - 2002
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Modelling Non-Participation in the next wave

Binary response character:

[ 1, if y§; > 0, non-participation (next wave)
Yig = 0, otherwise

= Multilevel logit models: Level 1 - respondents, Level 2 - interviewer

= Two models: Model 1 - intercept is specified as random; Model 2
- random coefficient for CAPI
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Model 1: Two-level random intercept model, the probability for 7;; for each response is estimated
from:

Yij = Tij T Ui (1)
" 1
Tij = 1 + exp(—(Bo; + Z Bh.,ij%h,i5 + Voj)) (2)
h=1
where xj, ;; represents values for covariates x, (h = 1, ..., H) of respondent ¢ and interviewer j.

The intercept 3y, is specified as random on level 2 (interviewer level) and the variance is estimated

as vo;. I'he random variation among the respondents on level 1 is estimated as the variance u;;.
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Modelling Unit-Nonresponse - Model 2

Model 2: Two-level random coefficient model:

6(capi)j — Bcapi + Vcapi,j (3)

—1

H
T = [1 + ewp(—(ﬁoj + z Bh,ijxh,ij + LcapiVUcapi,j + 'UOj))] (4)

h=1

. . . . 2
Vcapi,j 1S @ normally distributed random effect with mean zero and variance o, ...

2
[ UO’J ] ~ N(O,ZR) 5 ZR — [ O-U’O 9 ]

Veapi,j O v,capi0 av,capz'

Allowing the coefficient of CAPI to vary across interviewers has also introduced the parameter

Ou,capio Which is the covariance between vg; and vegpi ;-
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Estimates FIXED PART

wave 1 wave 2
model 1 model 2 model 1 model 2

B s.e. B s.e. B s.e. B s.e.
Intercept -2.099%**  0.63  -2.012***  0.67 1.215 1.43 -1.125  1.52
respondent
sex (1 - men) -0.044  0.15 -0.061 0.16 -0.013  0.22 0.001 0.24
age (year) 0.005 0.01 -0.004 0.01 | -0.022** 0.01 -0.020** 0.01
not empl. (ref)
low occup. -0.364 0.56 -0.343 0.6 -1.859*  1.05 -1.930* 1.09
med occup. -0.278  0.51 -0.299 0.53 -0.902 0.87 -0.998 0.92
high occup. -0.167  0.55 -0.102  0.57 -1.86  0.97 -1.899*  1.02
Trainees 0.189  0.66 0.032 0.69 -0.198  0.96 -0.399 1.02
self-empl. -0.27  0.59 -0.138  0.62 -0.822  0.93 -0.823  0.97
Milit. /civi. serv. -0.327  0.51 -0.297 0.54 -1.061  0.89 -1.167  0.93
size of HH -0.077  0.07 -0.088  0.07 -0.291**  0.11 -0.267**  0.13
Move (t + 1) 1.290***  0.43 1.468*%**  0.44 | 1.933*** 0.5  2.154*%*%% (.56
Interviewer
isex (1 - men) 0.946*** (.27 1.032*%**  0.28 -0.31  0.36 -0.35  0.39
change of int. (t + 1) 0.29 0.438 0.3 0.36 0.39
sum of part. 0.573 0.52 0.36 0.56
Papi (ref)
Capi -0.244  0.17 -0.341  0.27 -0.022  0.25 0.182 041
self completed -0.037  0.32 -0.092 0.34 -0.03  0.39 -0.279  0.47
Mixed -0.145 0.34 -0.294  0.36 0.508 0.6 0.345 0.66




Estimates - Random Part

April, 2006

wave 1 wave 2
model 1 model 2 model 1 model 2

16; s.e. 16; s.e. 6] s.e. 6] s.e.
Random
Respond. level
o2 1 1 1 1
03 0.913*** 0.22 1.293%** 0.35 1.433%** 0.41 3.075%** 0.96
O (capi) 0.88 1.93
T, capi0 -1.265** 0.47 -3.396*** 1.22
Interviewer 110 110 115 115
Persons 1583 1583 1477 1477

Source: SOEP Sample E, individual questionnaire, 1998 - 1999; significance: x10%; * * 5%; = * x1%
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Results for Non-Participation in the next wave

Strong positive effects for moving and for change of the interviewer

male interviewers have lost more respondents than female
no significant differences in CAPI and PAPI

but the CAPI coefficent varies significantly between the interviewers
in model 2 in wave 1 and 2.

= The impact of the CAPI mode at time t on participation in t +
1 depends on interviewer's performance

= Caused by interviewer's skill to manage the new data collection
method
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Hypothesis 2 and 3: Missing values and
Implausible Values

Hypothesis 2: Compare the average number of missing values and
implausible values by mode

Hypothesis 3: Willingness to disclose sensitive information -
perform a gross income-nonresponse analysis
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missing wave 1 wave 2 wave 3 wave 4 wave b

values all  empl. all  empl. all  empl. all  empl. all  empl.
face-to-face | 5.28 5.88 | 1.97 2.81 | 1.66 2.14 | 2.60 3.14 | 2.52 2.97
self 6.76 7.44 | 2.89 2.94 | 2.53 3.13 | 3.44 3.71 | 3.41 3.69
mail 6.48 6.10 | 3.66 3.91 | 5.72 6.17 | 4.91 5.38 | 5.22 5.44
capi 5.46 5.87 | 2.84 3.37 | 1.99 2.38 | 2.57 3.22 | 4.15 4.87
total 5.68 6.25 | 2.61 3.22 | 2.38 297 | 2.97 3.58 | 3.82 4.37

Source: SOEP, Sample E, individual questionnaire, 1998 - 2002 (own calc.)
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Average number of missings

missing wave 1 wave 2 wave 3 wave 4 wave b

values all  empl. all  empl. all  empl. all  empl. all  empl.
face-to-face | 5.28 5.88 | 1.97 2.81 | 1.66 2.14 | 2.60 3.14 | 2.52 2.97
self 6.76 7.44 | 2.89 2.94 | 2.53 3.13 | 3.44 3.71 | 3.41 3.69
mail 6.48 6.10 | 3.66 3.91 | 5.72 6.17 | 4.91 5.38 | 5.22 5.44
capi 5.46 5.87 | 2.84 3.37 | 1.99 2.38 | 2.57 3.22 | 4.15 4.87
total 5.68 6.25 | 2.61 3.22 | 2.38 297 | 2.97 3.58 | 3.82 4.37

Source: SOEP, Sample E, individual questionnaire, 1998 - 2002 (own calc.)

highest number in the case of employed respondents and mail and
self completed questionnaires

lowest number in the case of face-to-face interviews
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Average number of implausible values

wave 1 wave 2 wave 3 wave 4 wave b
all  empl. all  empl. all  empl. all  empl. all  empl.
face-to-face | 0.07 0.09 | 0.12 0.12 | 0.11 0.11 | 0.04 0.04 | 0.04 0.05
self 0.06 0.05 | 0.13 0.11 | 0.11 0.12 | 0.15 0.17 | 0.08 0.09
mail 0.03 0.03 | 0.09 0.07 | 0.06 0.06 | 0.13 0.04 | 0.09 0.1
capi 0.11 0.12 | 0.06 0.06 | 0.04 0.05 | 0.03 0.04 | 0.03 0.05
total 0.09 0.1 0.1 0.09 | 0.07 0.08 | 0.06 0.06 | 0.05 0.07

Source: SOEP, Sample E, individual questionnaire, 1998 - 2002 (own calc.)
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Average number of implausible values

wave 1 wave 2 wave 3 wave 4 wave b
all  empl. all  empl. all  empl. all  empl. all  empl.
face-to-face | 0.07 0.09 | 0.12 0.12 | 0.11 0.11 | 0.04 0.04 | 0.04 0.05
self 0.06 0.05 | 0.13 0.11 | 0.11 0.12 | 0.15 0.17 | 0.08 0.09
mail 0.03 0.03 | 0.09 0.07 | 0.06 0.06 | 0.13 0.04 | 0.09 0.1
capi 0.11 0.12 | 0.06 0.06 | 0.04 0.05 | 0.03 0.04 | 0.03 0.05
total 0.09 0.1 0.1 0.09 | 0.07 0.08 | 0.06 0.06 | 0.05 0.07

Source: SOEP, Sample E, individual questionnaire, 1998 - 2002 (own calc.)

CAPI reduces the number of implausible values in the data set
(except wave 1 because of transposition problems)
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Mode and Income-Nonresponse

Has CAPI a significant effect on respondent’s decision to reveal his
earnings?

Previous results suggest to distinguish between 'refusals’ and 'don't
know' (Schrapler 2004; Schrapler 2006)

. Description: development of gross-income nonresponse in sample E

. Modelling: Multilevel multivariate model with three response varia-
bles, 'refusal’, don't know' and 'participation in the next wave'’
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Gross-Income-Nonresponse-rate from employed persons in

Sample E (in per cent)

including self-employed and trainees

excluding self-employed and trainees

employed selected
wave | respondents  missing % respondents  Mmissing %
1 1032 272 26.4 870 206 23.7
2 386 167 18.8 736 113 154
3 858 151 17.6 716 106 14.8
4 805 153 19 658 95 14.4
5 746 131 17.6 613 39 14.5
total 4327 874 20.2 3593 609 16.9

Source: SOEP, Sample E, 1998 - 2002 (own calc.)
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Gross Income-Nonresponse rate by data collection method in

Sample E, employed persons (in per cent)

Wave
method 1 2 3 4 5 N
Face-to-face 214 13.0 129 41 83| 864
Mixed 146 125 148 28.6 23.0| 173
Self completed | 22.8 12.9 89 121 16| 546
Mail 222 150 233 16.2 22.1| 305
Capi 27.2 18.6 155 169 16.0| 1676
\ 870 736 716 658 613 | 3593

Source: SOEP, Sample E, 1998 - 2002 (own calc.)
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Missing gross- and net-income in sample E, wave 1 - 5

net-tncome

valid missing
gross-income N % N % | total %
valid 2831 78.8 149 42 2980 83.0
missing 249 | 7.0 360 |10.0 609 17.0
total 3080 85.8 509 14.2 | 3589 100.0

Source: SOEP, Sample E, 1998 - 2002 (own calc.)
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Development: Refusals and Don’'t Know by mode

0_01'3 | INCOME-NONRESPONSE by Method 091'5 ] INCOM E-NONRESPONSE by Method

8%? Y missing gross- and net-income (REFUSAL ) 8%? —| missing gross- and valid net-income (DON’ T KNOW)
0.16 1 A ___ capi 0.16 — _ .. capi
015 -\, e 0.15 T
0.14 — ~\\~\ < _ | 0.14 — - |
0.13 - Te. bep 0.13 + PP
0.12 — e
0.11 —
0.1
0.09 —
0.08 —
0.07 —
0.06 —
0.05 —
0.04 —
0.03
0.02 —
0.01 —
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Modelling Income-Nonresponse

For respondent j and interviewer k£ one dichotomous variable y;; is observed:

Yijk = Tijk T Uijk

, ifyl; >0, refuse (5)
, otherwise

Yijk — {

1
0
1, ify,.,. > 0, don't know
Y2ik = {O J2jk @
1
0)

, otherwise
if y>.. > 0, unit-response (next wave
v = { o o (next vave) (7

, otherwise
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The probability 7;;, for each response variable 7 estimated from:

—1

H
mijk = | 1+ exp(—(Box + Z Bh.iikTh.ijk + Vok)) ©)
h=1
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Modelling Income-Nonresponse - 2

The probability 7;;, for each response variable 7 estimated from:

—1

H
ik = | 1+ exp(—(Bok + Z Bh.,ijkTh,ijk + Vok)) (8)
h=1
where x, ;1 represents values for covariates x;, (h = 1, ..., H) of respondent j and interviewer

k. The intercept is specified as random on level 3 (interviewer level) and the variance is estimated
as voi. I he random variation among the respondents on level 2 is estimated as the

variance/covariance ;.



WAVE 1 Refuse Don’t Know Uni-Response (t + 1)
Fixed Part Bl s.e. Bl s.e. Bl s.e.
Intercept -1.007  1.008  -3.368***  1.257 1.575%* 0.899
respondent

sex (1 - men) -0.083  0.202  -0.496***  0.206 -0.271 0.193
age (year) 0.005 0.010 0.013  0.010 -0.002 0.009
med occup. (ref)

low occup. -0.171  0.319 0.854***  0.274 0.058 0.284
high occup. 0.521*%**  0.239 -0.602**  0.310 -0.089 0.239
size of HH 0.079  0.087 -0.047  0.095 0.190** 0.083
move 0.122  0.743 0.000 0.000  -1.722%** 0.577
isex (1 - men) -0.015  0.349 0.129  0.491  -1.126*** 0.339
change of interviewer 0.565  0.408 -0.480 0.452 -0.194 0.358
face (ref)

capi 0.228 0.362 0.236 -0.063 0.209
self completed 0.363 0.590 0.063 0.377
interviewer cluster 106

persons 702

-2 * LogLikelih. -792.9

NOTE: © constrained to zero; Significance: *10%; * * 5%; * x* x1%

Source: SOEP, Sample E, 1998, employed respondents
without self-employed and trainees, without mail interviews (own calc.)

April, 2006



WAVE 1 Refuse Don't Know Uni-Response (t + 1)
Random Part Bl s.e. Bl s.e. Bl s.e.
respondent level
ul u2 u3
ul 0.654  0.037
u2 0.000°  0.000 0.413 0.024
u3 -0.079*** 0.028 -0.019 0.022 0.716 0.041
vl v2 v3
vl 1.437  0.381
v2 -0.608  0.398 2.951 0.716
v3 0.054 0.258 0.194 0359 1.224 0.324
interviewer cluster 106
persons 702
-2 * LogLikelih. -792.9

NOTE: © constrained to zero; Significance: *10%; * * 5%; * * x1%
Source: SOEP, Sample E, 1998, employed respondents
without self-employed and trainees, without mail interviews (own calc.)
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WAVE 2 Refuse Don’t Know Uni-Response (t + 1)
Fixed Part Bl s.e. Bl s.e. Bl s.e.
Intercept -2.202 1.414 -5.120**  2.090 0.178 1.218
respondent

sex (1 - men) 0.004 0.216 -0.190  0.232 0.001 0.233
age (year) 0.001  0.010 0.048***  0.011 0.024%* 0.011
med occup. (ref)

low occup. -0.072  0.361  -0.743***  0.336 0.715* 0.427
high occup. 0.136 0.276  -0.931***  0.332 0.777** 0.347
size of HH -0.012 0.104 0.000 0.107 0.112 0.114
move 1.344%*%  0.593 0.000 0.000 -1.647*** 0.564
isex (1 - men) 0.020 0.476 0.427 0.781 0.114 0.405
change of interviewer -0.489  0.544 -1.360 1.232  -1.607*** 0.456
face (ref)

capi 0.264 0.380 0.268 0.256 0.269
self completed 0.381 0.425 -0.435 0.373
interviewer cluster 110

persons 656

-2 * LogLikelih. -3921.9

NOTE: © constrained to zero; Significance: *10%; * * 5%; * x x1%

Source: SOEP, Sample E, 1999, employed respondents
without self-employed and trainees, without mail interviews (own calc.)

April, 2006
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WAVE 2 Refuse Don't Know Uni-Response (t + 1)
Random Part Bl s.e. Bl s.e. Bl s.e.
respondent level
ul u2 u3
ul 0.430 0.026
u2 0.000°  0.000 0.224  0.013
u3 -0.036  0.020 0.008 0.014 0.516 0.030
vl v2 v3
vl 3.474  0.754
v2 0.371  0.866 6.372  1.753
v3 0.140  0.470 2229 0.810 1.897 0.518
interviewer cluster 110
persons 656
-2 * LogLikelih. -3921.9

NOTE: © constrained to zero; Significance: *10%; * * 5%; * x *1%

Source: SOEP, Sample E, 1999, employed respondents

without self-employed and trainees, without mail interviews (own calc.)
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Gross income-nonresponse: the estimates of the multilevel
multivariate logit models show that in the first waves CAPI
interviews have a significant higher probability for refusals
(missing gross- and net-income) than PAPI interviews.

* CAPI respondents have more reservations for giving sensitive
statements like gross-income than respondents in traditionally
PAP| mode.

= it might be that the use of laptops increases privacy or
confidentially concerns

= important result, we can expect that in a few years the CAPI
iInterviewing method will replace more and more the PAPI mode.
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Thank You!



