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1. The HUS-project - an introduction

The HUS-project was started with the ambition to analyse and
understand household resource allocation and resource accumu-
lation.')As illustrated in Figure 1 a household has resources
in the form of human capital, wealth and time.

They are used

- in the labor market to earn money incomes and to invest in
human capital (experience),

- in the commodity markets to purchase commodities,
- in the financial markets to accumulate wealth,

- during leisure time to acquire direct utility and to invest
in human capital,

- and also to obtain services from the public sector which are
not sold in markets.

All these aspects of household behavior are more or less inter-
related. To study and understand household behavior one has to
take this into account. For instance, demand for goods and ser-
vices do not only depend on incomes and prices but also on the
number of household members who have a market job, what kind of
job they have, and also how they spend their leisure time. The
amount of leisure time depends on each household member's job,
the household composition, their stock of durables etc. Labor
supply depends primarily on the choice between leisure and in-
come for consumption but also on the market work of other house-
hold members, on the supply of daycare services for children etc.

Since it would be difficult to follow a research strategy
which includes all these aspects of household behaviour in

one single project the HUS-project is organized in a number

of coordinated subprojects each of which is located to one

of the participating institutes. These are The University of
Gothenburg, The Industrial Institute for Economic and Social
Research (IUI), The Stockholm School of Economics and The
University of Stockholm. Each subproject concentrates on one
or a few aspects like household labor supply, leisure time-use,
demand for consumer goods, demand for public services and
household savings, but with the ambition to test and include
ties to other aspects of behaviour. A future goal is to collect
the results obtained from these subprojects to a micro simula-
tion model for the Swedish househcld sector.

To understand the degree of interaction between consumption
activities, maintenance activities, leisure activities, labor
market activities, savings- and investment activities a data
set is needed which covers all these aspects of behaviour.

In Sweden there are cross-sectional surveys which give a
partial coverage, like consumer expenditures, savings and

1) The original research program is found in
Eliasson & Klevmarken (1981),



Figure 1

Use and accumulation of household resources in market and nonmarket activities
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labor force surveys but there is no single data source which
includes all or most aspects of the economic behaviour of
households we would like to study in the HUS-project.

In micro simulation studies it is common to pool data from
various sources to get estimates of each submodel. In our case,
however, multivariate analysis would probably meet with diffi-
culties unless interdependent aspects of household behaviour
are observed in one single sample. On the other hand it is
easy to criticize the ambition to collect so much information
from each household. Even if the degree of detail will become
much less than in traditional expenditure, savings and labor
force surveys we will most likely face severe nonresponse and
missing data problems.

Our plan is to supplement existing register data with new survey
data. But even if there are good register data, primarily from
self assessment forms and other government files, the response
burden will become heavy for the sample households. Without
loosing in other aspects of data quality we would thus like

to use data collection methods which do not reguire too much
work on the part of the respondents.

Longitudinal data are needed for any powerful analysis of
changes in economic behaviour, and it is part of the research
program repeatedly to return to the same respondents in order
to create a longitudinal data base. Since the first wave of
HUS-data have not yet been collected the design problems
particular to the collection of longitudinal data will not

be delt with in detail here. We will rather concentrate on
the more immediate problems of the first wave of data.

A pilot study has been done to compare alternative data collec-
tion methods and to give us an idea of the likely response
pattern. The main theme of this paper is to give a summary of
experiences from the pilot study. The immediately following
section, however, first offers a few general comments on the
need for data in micro simulation and the feasibility to use
multiple samples. In view of the nonresponse problem encountered
in the pilot study this theme returns, at the end of the paper,
but from a somewhat different angle.

2. Modelstructure and data need

In the micro simulation approach the distributional properties
of the economic variables are of key importance since these pro-
perties usually are our primary interest and not only a set of
assumptions made for the convenience of estimation. For this
reason it is natural to write a micro simulation model in distri-
butional form. Assume that we distinguish between endogenous
variables, i.e. variables explained by the model, and exogenous
or cause variables which explain the endogenous variables in the
sence that they determine their distribution. Both the endoge-
nous and the exogenous variables are stochastic variables and
the class of exogenous variables might include predetermined
endogenous variables. In a very general form the model is,



fox (v, x[8) = leX(y]x,el) - Ey(x]6,) (1)

where Y is a vector of endogenous variables, X a vector of exo-
genous variables and 8, 6, and 6, parameter vectors. We thus
assume a multivariate distributidn £ and write it as the pro-
duct of the marginal distribution for the exogenous variables and
the conditional distribution for the endogenous variables given
the exogenous. The distribution f,, is not explained by the model
but exogenously given and it gives®us the initial conditions for
the simulation. f is the economic model which in principle is
specified by. econmnomil theory-apart from the unknown vector of para-
meters 6,. Micro simulation aims at simulating the marginal )
distribution

£, y) = S fo ly,x|0)dx; (2)

or some characteristics of this distribution.

Modelling a big micro model with many variables is a difficult
task and it is usually not practical or feasible to specify f
in one step. Usually we attempt simplifying assumptions
which allow us to work with marginal distributions. Assume,
for instance, that the vector Y can be wartitioned into two inde-
pendent subvectors Y1 and Y2, i.e.

Y|X

where the vectors ¥X. and X, are either identical with X or sub-

vectors of X. They may or may not have variables in common.

This factorization of the model facilitates estimation and tes-

ting. To estimate fY1lX we only need a samnle of (y1, x1)— ob-
1

servations and to estimate £ we could use a different samole

LOAR S
of (yz,xz)—observations. No sample including all endogenous and

exogenous variables is thus needed to estimate the model. If X
and X. have no variable in common and if X, and X, are stochas-

. , —_ 1 2
ticly“independent then

fyx(y'x‘e)zfy1|x1(y1lx1'611)'fx1(x1)'fyzlxz(yz‘x2'612)fx2(xz’7 (4)

It is then possible to simulate each part of the model separately
and no sample needs to include all exogenous variables. If, how-
ever, X, and X, are not independent the simulation must be done
with the full fiodel although each submodel can be estimated sepa-
rately.

In order to use the model to compute fV, i.e. without simulation,
we would hot only have to know'fYQX(yli,§1), where @1 is an esti-
mate of 61, but also the distribution of the exogenous varibles fx.

In general there is little theory which could be used to specify
f., since, by definition, the X-variables are exogenous. The micro
s%mulation approach circumvents this difficulty by simulating the
model with a sample from fX. For a sample of, for instance, indi-



viduals, households or firms the observed x-values are used to si-
mulate the corresponding y-values. If this sample is a random
sample from a finite population which in turn is considered a ran-
dom sample from fx it is possible to use the simulated v-values

for inference about waithout any assumptions about fx.

The nature of this inference does not only devend on the economic
model fY X but also on the sampling design. The selection proba-
bilities must in general be used to weight the simulated y-values
when they are used to estimate £ _. If it is important for the

purpose of the study to estimateya particular segment ok some
characteristic of £ with high accuracy this might well motivate

a sampling design with varying selection probabilities.

If the sample selection does not depend stochasticly on any of the
endogenous variables we can estimate 64 - but in general not
simulate Y - as 1if the sample was obtained by simvle random samp-
ling. 1If we resort to ML-estimation, this result follows from
the structure of the likelihood function. The likelihood of a
sample of one observation is

leX(ny,e ) . fx(x)_P(s]x)

INE yix (y|=, 6,)- £ (x)-P(six)dydx

L(61)

1 (ylx 8,) £, (x) "P(s]x)

ffx(x)P(slx) dx

(5)

~e

where P(s|x) is the selection probabilitv given x. Since P and

fX do not depend on 61 the likelihood function for a sample of n

units will take its maximum for the 81- value which maximizes

n
1
i=1fY!X(inxi’61) (6)

To summarize, in the micro simulation approach data are needed
for two purposes,

i) to estimate the unknown parameters of
simulation model
ii) to give initial conditions for the simu-
lation.

Since it is usually very difficult to obtain one single sample

with observations on all Y- and X- variables in a big simulation
model, data collection is much facilitated if the model structure
is such that a few independent samples can be used. We have

found that it is always possible to use one samnle for estimation
and another for the initial conditions. If it is possible to iden-
tify independent submodels the sample collected for estimation pur-
poses could be replaced by two or more independent samples with
less variables.



One of the ultimate goals of the HUS-project is to construct a
micro simulation model of the household sector in Sweden. The
principal idea behind this project suggests that the household
sector factorization has gone too far in most economic studies,
i.e. primarily because of data shortage each aspect of household
behavior has been analyzed in isolation, while theory rather sug-
gests that consumption activities, maintenance activities, leisure
activities, labor market activities, savings- and investment ac-
tivities are all more or less related. We thus proposed the
collection of one comprehensive sample which would make it fea-
sible to analyse how strongly the activities of a household are
interrelated.

3. The HUS pilot study

After a first small field test of the HUS questionnaires a pilot
including interviews with approximately 300 households was star-
ted. There were five main purposes of this pilot study, namely,
to

a) compare different methods of collecting expenditure and time-
use data,

b) get estimates of response rates and an idea of what might be
important for the response etc.,

c) test the questionnaires,

d) develop coding and editing procedures,

e) train the project staff in the entire survey operation.

Allthough ¢}, d) and e) were of great importance to the HUS-pro-
ject our experiences from these more practical asvects of the
study might be of less general interest. This paper thus con-
centrates on the first two aspects.

3.1 The pilot study design_

It was desirable to design the pilot study to equal an anticipated
main study as closely as possible. Because of time and budget
constraints there were, however, several deviations. At first,

a main study would cover an entire year, while the fieldwork for
the pilot study only lasted from April 16 through May 18 1982.

Secondly, a main study would be based on a random sample from the
entire Swedish population. For budget reasons the pretest was
limited to three counties in Western Sweden (G&teborgs— och Bohus
ldn, Alvsborgs ldn och Vdrmlands 1ldn). The choice of these par-
ticular counties gave us a reasonable mixture of rural and urban
areas including one big city, Gothenburg. Although the expendi-
ture patterns, the labor market situation and, in particular, the
time-use patterns might not be the same in all parts of Sweden,
we have not found any reasons why the differential resvonse to
various collection methods would be different in the three chosen
counties as compared to the rest of the country.

Our cooperation with Statistics Sweden (SCB) owened up a possibi-
lity to merge our survey data with the abundant data from a panel
study of household incomes, the HINK studv. Every year the SCB
draws a fresh panel of approximately 5000 individuals. For all
members of the households to which these individuals belong, de-
tailed information about incomes, transfer payments, deductions



etc are collected from taxrecords and other files for two con-
secutive years. For the third and following years, only informa-
tion available through the computer system of various central
authorities is added to the panel.

The 1979 HINK panel was used as a sampling frame for the pilot
study. This panel was in itself obtained by a stratified random
sample of persons, 18 years of age and older, from the entire
Swedish population (RTB) not living in institutions as of July
1979. Those who belonged to the 1979 HINK population and lived
in any of the three chosen counties at the time of our field
work thus belonged to our population. Consequently, our popula-
tion did not exactly correspond to the population of persons
(households) living in the three counties at the time of the
pretest. Since inference to this finite population is not our
major goal, this was not considered a great disadvantage.

For many types of analysis the preferred unit of analysis is not
the individual but rather the household. Since there is no samp-
ling frame of households or dwellings, we had to identify the
household through the randomly selected person.

The household definition included everyone who lived in the same
dwelling and who regularly had meals together. Family members,
who temporarily lived somewhere else and were expected to return,
were also included.

In our case it is essential to get good data about schooling,
labor market history and time-use from both spouses, since the
dependence and interaction between the spouses belong to our
major interests. In a main study these questions would have

to be asked to each spouse. In the :piTot study we decided to
give time-use questions to both spouses (whether married or
not), while we had to save interview time by not giving all
remaining individual guestions to all spouses.

In households with three or more adults we would not only like
to interview the two spouses but also other adults, since they
can be expected to behave differently. It was, however, not
feasible to spend that much interviewing time on each household.
Instead it was decided that the randomely selected person

(our primary selection unit) would always be interviewed,
whether or not he or she was household head, married or living
together with the head or a third person. In this way we

could hope to get some information about "third persons". We
also obtained a "clean" random sample of designated persons.

Although the period for the field work became relatively

short, we decided in favour of a design with repeated contacts.
There were two main reasons for this. First, the total amount
of interviewing time needed per household to administer all
questions would well exceed an hour per respondent. By rule

of thumb this was judged an upper limit for the average time
of a personal interview.



Second, in a main study repeated contacts would be necessary
also for other reasons - to control for seasonality of time-use
and expenditures - and we wanted the pretest to reflect the
main study in this respect as well. Repeated contacts tend to
increase non-response cumulatively and we also wanted to get
some idea from the pretest to what extent this would be true

in our case.

There were altogheter three contacts with each household. The
first one was a short contact interview by telephone with the
randomly selected person to establish the household composition
and to ask a few demographic questions. Then two interviews
followed with each respondent in each household. One interview was
personal and one was made by telephone. In addition, leave behind
expenditure diaries were administered to each respondent and leave
behind time-use diaries to a few respondents.

Time-use data can either be collected by retrospective questions
or by a selfadministered leave behind diary. A selfadministered
diary have to be relatively simple and those who have been used
in previous studies have usually been structured by a list of
more or less aggregate activities, cross-classified by a time
scale. The units of this scale have sometimes been as coarse as
15 or 30 minutes.

Disadvantages with these selfadministered diaries are that the
list of activities tends to steer the respondent too much,
classification of activities is not in the control of the pro-
ject staff, small although frequent activities are not reported,
secondary activities cannot be reported, and to keep a diary is in
itself an activity which disturbs other activities. The main dis-
advantage with retrospective questions about specified activities
is that certain activities tend to become underreported while
others become overreported.

The method used in the pretest is an adaptation of the yesterday
question technique used at the ISR, the University of Michigan.

It is perhaps best described as an one day retrospective inter-
viewer administered diary. The basic idea is that the interviewer
goes through the past 24 hours with the respondent and asks him or
her to recall for each activity, when it started and ended. One
advantage with this method is that it forces the respondent to

have the time-use of all activities to add up to 24 hours. Further-
more, with one day retrospective questions the data collection

does not interfere with the observed activities and the recall
error is reduced as much as possible. Contributing to our decision
not to try other methods were the results of a few comparisons made
in Michigan with the so called beeper technique, i.e. each respon-
dent was equipped with a beeper and, when it gave a signal at
random time intervals, the respondent made a note about his (her)
present activity. These comparisons showed no systematic difference
between the two methods.

Questions about time-use during one or a few days will, however,
give a very low precision for infrequent activities. The yester-
day questions should therefore to be supplemented either with a
selfadministered diary for specified infrequent activities or with
retrospective questions about these activities. Both these methods
were tried in the pretest.



In consumer expenditure surveys data are usually obtained by a
combination of selfadministered diaries, which are kept for

a period of two to four weeks and recall questions about rare
but major purchases of, for instance, consumer durables. There
are severe problems with both methods. With diaries certain
commodities tend to become underreported, for instance alcoholic
beverages, tobacco and various kinds of small purchases without
a receipt, see the discussion of this in Klevmarken (1981),
chapter 2. Retrospective questions are also burdened by
underreporting. In our pretest a new method was tried. Each
reported activity in the time-use interview was followed by
questions about any expenditures the respondent might have had
while doing the activity. The approach to ask jointly about ex-
penditures and time-use might be less burdened by underreporting,
since the questions link the expenditures to certain activities.
This should make it easier for the respondent to remember both
expenditures and activities. One problem is, however, that

it is not practical to ask, if there was an expenditure for
every activity. It is necessary to leave some discretion to

the interviewer and this is a possible source of underreporting.

To obtain a standard of comparison for this new method a selfad-
ministered diary was also given to each respondent. It was kept
for one week. A diary for purchases of durables and other rare
expenditures for the extended period of two weeks was also
administered to some households.

In summary the pilot study was designed to:

a) Compare estimates from yesterday questions with estimates
from the one week diary.

b) Compare estimates from retrospect questions about time-use
in infrequent activities with those from diaries for
infrequent activities and both with time-use estimates from
yesterday questions.

c) Compare estimates, both of time-use and expenditures,
obtained in a personal interview with those obtained by
a telephone interview. Since telephone interviews are less
expensive, it would be an advantage, if telephone could
be used in the main study.

d) Investigate if the response rate and the estimates depend
on how the diaries are sent in i.e. whether the interviewer
collects them in person or the respondent is requested to
send them by mail.
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Our budget did not permit a larger sample than about 300 households.
With such a small sample it would be difficult to make all these
comparisons. A simple design with subsamples and one treatment for
each subsample would glve more than ten subsamples, besides no sub-
sample would then be given a treatment similar to that of a main
study. Calculations also showed that the precision of an estimated
mean difference would be very low even if the sample was only split
into two groups and each group given a sepmarate treatment, see
Johnsson (1982). This forced us to design the opretest primarily
for one of the comparisons, a) above,and also to use a "crossover
design”

Suppose we would like to estimate the mean difference of two treat-
ments. If it is feasible to give both treatments to each indivi-
dual there is a gain in efficiency, compared to a design with two
separate treatmént groups, because the between individual variance
is eliminated. 1In our case it was, however, not possible to give
both an expenditure diary and a vesterday question for the same
week to a respondent since the two methods would influence each
other. We could, however, administer the diary for one week and
ask the yesterday questions for a day in another week. If there
is a positive correlation between the two estimates there would
still be a gain in precision.

The sample would then be randomly divided into two groups of equal
size. One group is first given the one week diary and then the
yesterday questions for a random day in the second week. The two
methods are administered to the second group in reverse order to
balance out systematic differences between the two weeks. For
broad aggregates of commodities it 1is reasonable to assume that
there is a positive correlation between estimates associated with
the same individual. This design might then give a substantial
reduction in variance compared to a design with one treatment for
each group. (The details are explained in Johnsson (1982) and
Klevmarken (1982)).

In the pretest the sample was randomly divided into six
experimental groups rather than two. The first four were
primarily designed to give a balanced comparison between the
two methods for collecting expenditures and between personal
and telephone interviews. Groups five and six were smaller and
separated out from the first four to field test the two weeks
diaries.

The questionnaires were put toghether to meet certain requirements
about average interviewing time set by interviewing practice and
budget considerations. Disregarding the contact interview one te-
lephone interview of 30 minutes and one personal interview of 60
minutes were planned for each household head. ¥For the head's spouse
and for any designated third adult our design included one tele-
phone interview and one personal interview of 30 minutes each.

The final step in the design was to draw a random day for each
household. This was done for each experimental group and
"without replacement" to ensure that each day of the week was
included with the same frequency. (Additional details about
the design are found in Klevmarken (1982)).
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3.2 Nonresponse

The field work was done by experienced interviewers from Statis-
tics Sweden who had participated in a one day training course for
this particular project. Nevertheless, the demanding design of |
the pilot study gave us problems with nonresponse. This was not
unanticipated but in designing the study we did not want to hide

a nonresponse problem behind a pilot study design which would have
been less demanding than a planned main study. In retrospect, we
should perhaps have designed the study to include a comparison
between alternative measures to stimulate reswmonse. However, when
the pilot study design was decided we did not believe we would have
the financial resources nor the time needed for this.

In Table 1 we find response rates by type of contact and nonresponse
by reason. Of the 320 designated persons sampled from HINK. 10 had
died, moved outside the three counties or moved into an institution.
They thus did not belong to the population. ©0f the remaining 310,
224 agreed to give a contact interview, i.e. 72.3 per cent. 88 per
cent of the nonresponse was classified by the interviewers as re-
fusal. A respondent, who refused to participate, was not approached
again.

Since we do not know the household composition for those house-
holds to which nonresponding designated persons belonged, it

is not possible to compute individual response rates. In Table
1 response rates for contacts after the first contact interview
are given for the 403 persons, who belonged to a household which
agreed to give a contact interview. Of these 75.7 per cent com-
pleted a leave behind diary, either the one week expenditure
diary or the expenditure and time-use diaries for two weeks,
78.7 per cent responded to the first interview after the con-
tact, 77.0 per cent answered the time-use questions and 78.4
per cent responded to the last interview.

The cumulative response rate is 66.5 per cent, i.e. 268 persons of
the 403 participated in all contacts.

Nonresponse decreases the effective sample size and thus the effi-
ciency of estimates, but the main oroblem is that it might be se-
lective and introduce a bias. It is always very difficult to show
that a particular nonresponse does not contribute to a bias. What
can be done after the field work is completed is to attempt an ana-
lysis of the characteristics of the nonrespondents compared to
those of the respondents and, if called for, try by various means
to adjust for selectivity bias. This is, however, only possible

if there is at least some information about the nonresvondents.

In the HUS-project information about nonresvondents is available
through the strata definitions, i.e. the nonresponse rates can be
analysed by household type and income as of 1979. We also know
the age of each sample member and in what county the household
lives. We can, in addition, use HINK-data for the entire sample
of designated persons for a nonresponse analysis. )
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Table 2. Response by type of contact.

Type of contact
Contact leave = Interview 1 Interview 2
. interview behind inc yester-
diaries day quest.

Sample size,
households 315
Household members in
households with con-
tact interview 403 403 403 403
Respondents,
households 224
Respondents,
individuals 305 317% 316
Response rate (%) 72.3 75.7 78.7% 78.4
Nonresponse by
reason (%):

not found 2.4 0.5 4.0 2.0

refusal 24.4 21.3 17.1 18.6

other 0.9 2.5 0.2 1.0

total nonresponse 27.7 24.3 21.3 21.6
Cumulative response 403 305 280 268
Cumulative resoponse
rate (%) 100.0 75.7 69.5 66.5

* 7 individuals (1.7 %) did not respond to the yesterday questions.

In summary the nonresponse analysis gave the following results. 1)

o

The initial nonresponse was rather high. This was probably

the combined effect of the following features: (i) The survey

was introduced by telephone rather than in a personal visit. (ii)
In this telephone interview we asked for familv composition and
previous marriages and living arrangements which some respondents
might have found invasive.(iii) When the interviewer concluded
the interview by explaining the design of the study many res-
pondents found the work load too high. This shows that the first
interview should be in person and the telephone contact pre-
ceeding it should not be used to ask questions, only to make
arrangements for the first interview.

1) Detailed tables can be found in Klevmarken (1982).
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A major drop in the response rate also occured immediately after
the contact interview, i.e. many respondents refused to keep an
expenditure diary. Leave behind diaries tend to increase non-
response. In this case a better result might have been obtained
if the relative simplicity of the diary had been demonstrated

by the interviewer in a personal visit. 1In the pilot study

the diary was explained in the initial telephone contact and
then mailed to the respondents.

0ld respondents showed a relatively high nonresponse in those
parts of the survey which involved relatively more work, i.e.
diaries and long interviews about time-use. For this reason
we should probably not include very old persons in the main
survey. An upper age limit somewhere between 70 and 75 might
be helpful. Another reason for this is that interviews with
old people are relatively expensive.

Nonresponse was relatively high in urban areas.

There was no indication of a strong relationship between non-
response and income or socioeconomic group.

Refusals made up a very large share of the nonresponse.
This indicates that we have to do a much better job in ex-
plaining the importance of the survev and also provide some
personal stimulus to obtain a better cooperation.

In evaluating the response rates the following features of the
very complex and demanding design of the pilot study should be
considered.

a)

b)

c)

d)

e)

Under such a short periocd as five weeks the household was con-
tacted for three interviews and, in addition, asked to keep a
diary for one or two weeks.

Up to three household members were asked to varticimate in
the survey.

The time schedule left very little freedom for the respondents
and the interviewers to choose date and time for an interview
at their convenience. The yesterday questions about time-use
and expenditures should apprly to a particular designated day
and the interview had to take place within three days after
that day. No replacement days were used. For households with
more than one participating adult, all interviews would have
to be made within the same three davs. The time span was rather
short also for the contact interview and the last interview.
The interviewers were instructed to make remeated attempts to
contact the respondents only within the period for each inter-
view.

The time of the year was not ideal for a high response. During
April and May people tend to go out to their vacation houses,
work on their pleasure boats etc. One long weekend was also
part of the sample period.

Replacement interviews and indirect interviews were normally
not permitted. For instance,fixed rules which determined

who would be head in combination with no replacements or indi-
rect interviews made us lose much information about the house-
hold, which we could have got from the spouse.
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f) Households very reluctantly volunteer to keep a diarv. Although
the diaries were not complicated any diary and written instruc-
tions are likely to be deterrent. If the diary had been explai-
ned at a personal visit by the interviewer it might have been
easier to convince respondents to varticipate.

g) The respondents were not paid.

h) There were twelve different questionnaires and three diaries
with instructions as well as additional material. Many inter-
viewers found it difficult to keep track of all this material
and also administer the right questionnaire to the right person
in the right moment. Almost all interviewers had respondents
from all or almost all experimental groups.

i} The technique to ask yesterday questions about time-use and
expenditures were new to all interviewers. Although some
advance training was provided many interviewers found it diffi-
cult to go through 24 hours activity by activity with the re-
guired detail. Respondents (and interviewers) found it diffi-
cult to understand why we needed such details. Some respon-
dents felt their privacy invaded.

j) Our questions were mostly on economic facts about the household,

questions which the respondents at best found boring or some-
times invasive. Some of our gquestions were rather sensitive
and all gquestions taken together might in the respondents
opinion have revealed too much.

k) Respondents often find it difficult to understand what use a
research project has and it might be difficult to explain it
in simple words. No respondent had any personal benefit from
our pilot study.

1) No nonresponse follow up was done in the pilot study. There
were mainly two reasons for this. First, the very tight time
schedule did not permit a follow up and the desiogn with de-
signated weeks and days made it difficult. Second, our budget
constraints did not permit a rather expensive follow uo.

With these experiences from the nilot study, what can be done to
increase the response rate in a future mainstudy ? Three main
categories of measures can be distinguished:

A. Design measures to decrease nonresponse

1. The number of contacts with each household should be reduced
to a minimum.

2. Since leave behind diaries tend to increase the nonresnonse
they should be avoided if possible. For expenditures there
is however, no equivalent method. One possibility might be
to ask the respondent to keep a diary and if he (she) refuses
resort to a yesterday interview. Another possibility is to
try a shorter diary than for one week.
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If a method with a designated day is used, it would be
desirable to have a design with alternative days to be

used if the respondent cannot give a response for the first
day. If between individual variation dominates over between
days variation it can be shown that randomly selected
replacement days do not only increase the number of respon-
dents, but also decrease the bias which might arise because
a selected groups of respondents do not cooperate.

If a diary is to be used it should be introduced to the respon-
dents by a personal visit, not sent to them by mail.

Special activities to stimulate response

It is extremly important to explain the ourpose and uses of the
survey to the respondents and make them understand that their
cooperation is very important. One way to do this is to give
them a comprehensive but short printed exvlanation which appeals
to their imagination. Another way is to train the interviewers
carefully, not only before the fieldwork starts but also during
the fieldwork. It is important that the project staff stays in
contact with the interviewers during the course of the field-
work and give them feedback.

Newspaper and journal articles about the project should be copied

and made available to the interviewers so they can show it to
the respondents. Press coverage also in local papers, is im-
portant.

We have to do a much better job in explaining why time-use data
are needed in such detail.

The respondents should get some kind of feedback after the first
interview. One possibility would be to give them an average ex-
penditure and time budget calculated from the pilot study.

It might also be possible to do it by household type and in-
come group. We could provide comparisons with other coun-
tries. When the fieldwork is completed and data ready for
analysis the respondents could get similar tables but based on
the main survey and with their own figures added as a compa-
rison. This assumes that we will have access to names and
addresses.

Renumeration is likely to increase the response somewhat, in
particular if the respondents are asked to keep a diary.

The effects observed in other studies are small, however.

In order to get. an effect of paying the respondents of any
magnitude one would probably have to give them an amount equi-
valent to pay for work. That would, however, quickly exhaust
any research budget. One alternative which have been tried
successfully by some survey institutes is to send the respon-
dents a gift before the first interview. Still another alter-
native is to arrange a lottery for those who have responded.
These methods could be combined.
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C. Plan for a crisis

1. Analysis of the nonresponse in the first interview in order
to find target grouvs for nonresponse measures.

2. Reminder letters specially designed for each target groun.

3. Form groups of interviewers, in particular in big cities,
which can cooperate in recalls and exchange respondents within
the group.

4. Comparisons of Measurement Methods

4.1 Expenditure estimates from_one_week diaries as_compared

£o_estimates_from yesterday guestions

Table 2 shows the difference between estimates from the one week
diary and the yesterday questions of average expenditures pner

head by commodity. These results are based on those 147 household
which provided data by both methods. No nonresponse adjustment
was made.

With exception of the last three groups the difference is positive
and also larger than twice its standard error for grouvs 1, 2, 5,
7 and 9. Since there is no reason to believe that neither method
would systematicly overestimate the average expenditure for any
commodity, these results indicate that the estimates from the
yesterday questions have a (larger) negative bias (than the one
week diary).

4.2 Comparisons between personal_visits and televhone interviews_

The yesterday questions were administered to experimental grouwvs
in personal visits and telephone interviews according to the following
scheme:

Week 16 Week 17
Visit 4, 5 1, 6
Telephone 2 3

Any difference between interviewing method can thus be estimated
by,
X(1,6)-X(3)+X(4,5)-X(2);

where, for instance, X(1,6) is the estimated average time-use ob-
tained from experimental groups 1 and 6.

The results for expenditures in a few major commodities and for
time-use in all aggregate activities are exhibited in Table 3.
The only significant difference is for the activity "Travel".
The difference for "Maintenance and Repaires" is also close to
twice its standard error. It is difficult to find any good ex-
planation to why a personal visit would give significantly hig-
her estimates than a telephone interview just for these two com-
modities. Until a larger sample vermitting more accurate esti-
mates is available we might tentativelv conclude that there is
no serious systematic difference between results from the two
types of interviews.



Table 2. Comparison between the 7 days expenditure diary
and yesterday dquestions.

Commodity Average expenditure Standard
difference per head error

1. Meals outside home 27.73 8.92
2. Every day commodities 161.34 68.06
3. Clothing, shoes, etc 16.23 65.34
4. Personal care services 12.33 14.53
5. Medicin, etc 24.35 7.08
6. Medical services 6.15 7.35
7. Child care 24.58 7.96
8. Housing 212.40 288.65
9. Durables 147.05 48.78
10. Transport and communication 171.44 121.40
11. Pleasure, hobby and

recreation 3.86 46.01
12. Use and maintenance of

vacation house and boat -3.07 13.95
14. Mortgage payments etc -9.12 30.25
15. Other commodities -0.23 0.23

Note: Sample size is 147 households. No expenditures were
recorded for commodity 13, Courses and education, or
for 16, Other services.

Table 3. Comparison of estimates from personal
visits and telephone interviews.
(Expenditures per head are given in
Swedish kronor and time-use per head in
minutes}.

Commodity or Average Standard
activity difference deviation
Meals during work outside

home 1.70 1.25
Every day commodities -18.71 14.74
Clothing, shoes, etc 1.32 18.87
Durables 9.77 5.70
Transport and communication 1.7 20.86
Pleasure, hobbies

and recreation -1.31 11.31
Work for pay, etc -4.63 63.73
Household work -4.69 32.99
Care activities excl. sleep

and rest -28.21 29.92
Sleep and rest -17.19 44 .74
Shopping -2.13 18.44
Maintenance and repairs 33.74 17.37
BEducation and courses -6.29 26.38
Pleasure and recreation -28.91 68.17
Travel 57.36 23.00
Other communication -7.83 9.22
Don't remember, refusal, gap 8.78 8.13
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4.3 Time-use_estimates from yesterdax guestlons compared_to

— e eme e e e owem e e mm et e e ome e

Time-use estimates of less frequent activities from yesterday
questions will have a relatively low precision. To supplement
them with more reliable estimates these activities have to be
observed for a longer time period. The vpilot study design inclu-
ded two alternative approaches. One was a leave behind diary for
rare activities which the respondents were asked to keep for 14
days. The other approach was to ask retrospectively for the past
14 days about time-use in these infrequent activities. (The diary
form and the retrospective guestions are reproduced in Klevmarken
{1922) Appendix G and Appendix H resovectively.)

The leave behind diary was only given to respondents in the expe-
rimental groups 5 and 6. The small sample size accentuated by a
relatively high nonresponse makes comparisons with this method
impossible. It is, however, feasible to compare the results from
the retrospective questions with the results from the yesterday
gquestions.

Retrospective questions for 14 days were only given to respondents
in experimental group 2. To simplify the calculations the response
from this group to the yesterday questions were not used. For this
reason the estimates from the two methods are indewmendent. Also,
only the response from designated persons were used to calculate
the estimates given in Table 4 . It covers five activities which
were reported so frequently that a comparison is feasible.

The first three columns give results from yesterday questions and
the next three from the retrospective questions. f 1is an estimate
of the relative frequency of people, who have done the activity

at least once during the period and Y is the corresponding estima-
te of the average amount of time per day used bv those who have
done the activity. n is the number of respondents in the sample
who have reported the activity. The estimates in the first column
are simply the sum of the corresponding frequency estimates for
each week and the estimates in the second column are unweighted
averages of the time-use estimates for each week. This implies that
those who did an activity both in week 16 and in week 17 are double
counted. The yesterday question estimates thus overestimate the
number of persons who have done the activity at least once during
the two weeks period and underestimate their average time-use.

This suggests onesided tests in the comparisons with the retrospec-
tive questions. Both the point estimates and the variances were
computed according to Cochran (1977), Section 5A. 14.

The differences between the estimates from the two methods are ex-
hibited in the last three columns of the table. With retrospective
guestions for 14 days time-use is badly underreported for all acti-
vities. The relative frequencies of active people agree somewhat
better. There is only one significant difference. The share of
people who had entertained quests at home was reported much higher
retrospectively for 14 days than in the yesterdav interviews.

Since underreporting is likely to be a more serious problem the
longer period covered, these comparisons show that retrospective
questions for 14 days or longer cannot be recommended.
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Table 4. Time-use estimates from yesterday questions
compared to retrospective guestions for 14 days.

Activity Yesterday Questions Difference
questions for 14 days
£ y n f Yy n Af Ay

Maintenance

and repairs 0.459 136 48 0.425 51 29 0.034 85%*
{0.095) (23) (0.102) (11) (0.140) (25)

Svort activities,

walks etc 0.419 88 43 0.148 23 12 0.271 65*
{0.104) (13) (0.087) (6) (0.136) (14)

Spectator

activities 0.186 137 20 0.213 15 13 -0.027 122*
(0.081) (14) {0.093) (5) (0.123) (15)

Guests at home 0.192 77 20 0.489 34 26 ~0.297* 43%
(0.079) (12) (0.103) (7) (0.130) (14)

Guest with

someone else 0.491 180 56 0.470 74 26 0.021 106*
(0.103) (20) (0.099) (20) {0.143) (29)

Sample size

(after non- 206 57

response)

* signifikant at the 5 % level with a one-sided t-test.

4.4  Estimates of time off work_at work_

In the labor market segment of the questionnaire questions were
asked about how much time the respondent usually spent on breaks
while at work. There were three guestions:

SY34 During a normal workday, how much time do you use for meal
breaks which are not included in your work-time ?

SY35 (In addition), how much time do vou use for ordinary coffee
breaks or equivalent during vour work-time ?

SY36 How much time in addition to the breaks do you use for per-
sonal matters unrelated to your work, for instance, speak to
friends, personal errands or just relaxing ?

The answers to these questions can be compared to the corresponding
time-use diary estimates for the activity: "tunch, coffee breaks,
other breaks and private errands and telephone calls" in the main
job. (No time-use was reported for the corresponding activities

in a secondary job.)
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In all there were 78 respondents, who had answered at least one
of the questions SY¥34 - SY36 and also gave a time-use diary.
In Table 5 the number of respondents are cross-classified by
their time-use according to each method. The first row shows
that 15 respondents did not report any time off work at all

in their time-diary. Possible explanations are that they did
not work or only worked part time on the designated day or
that they did not have any time off during that particular day.
Even if we disregard these 15 respondents, Table 5 shows that
there are more observations above the main diagonal than below,
i.e. the retrospective questions give on the average higher
estimates than the time-use diaries.

These comparisons indicate that there are systematic differences
between the two methods. It is difficult to say anything about
what causes these differences. What is normal or what the respon-
dents perceive as normal could well differ from the average time
off during the two observed weeks, i.e. there is a true difference.
It could also be that people tend to overreport retrospectively or
they could tend to underreport in the time diary, in wvarticular,
short breaks of say less than 5 to 10 minutes. Since the sample
size is also relatively small and there might be selectivity effects,
the relative merits of these two methods need further analysis with
new data.

Table 5. Time-off work at work estimated from
yesterday time-use diaries.and retro-
spective questions. {(Number of respon-
dents by time-use in minutes).

Time-use diaries  Retrospective questions SY34-5Y36
0 1-15 16-30 31-45 46-60 61- Total
0 3 3 2 1 6 15
1-15 0 0 0 1 0 1
16-30 0 0 3 2 7 12
31-45 1 1 2 2 9 15
46-60 0 1 0 5 8 14
61- 2 0 2 3 14 21
Total 6 5 9 14 44 78
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5. Conclusions

This concluding section first summarizes our findings about collec-
tion methods and then addresses the broader problem of collecting
so much micro data from each househcld as suggested in the HUS-
project.

5.1 Summary of results_from tests of_alternative_data collec-

For almost all commodities the yesterday question technique gave
smaller estimates of average expenditures than leave behind dia-
ries. Since we have no reason to expect that leave behind diaries
would give overestimates this result shows that yesterday questions
in their present form tend to underestimate household expenditures.
However, it might be possible to improve the methodology by a adding
one or two follow up questions about expenditures previously not
mentioned and by giving stricter rules for how the questions should
be asked.

Even if it will be possible to modify the yesterday questions not
to give any systematic error, expenditures recorded only for a few
days for each respondent will give unreliable estimates. TIf the
shopping pattern during the week is approximately the same for all
commodities then it might be possible to adjust the samvling design
to this pattern and in this way increase the efficiency somewhat.
It is, however, not likely that this gain in efficiency would be -~
come so high that a longer observation period for less frequent
purchases would not be needed.

Until more experiences have been obtained from yesterday questions
about expenditures, one should perhaps look upon it as a second
best method which could be used when respondents refuse to keep

a diary.

The yesterday question technique to collect time-use information
has worked relatively well once the interviewers got used to it.

The time-use questionnaire requires much more training than a tra-
ditional interviewer briefing gives.The pilot study did not include

a comparison with the closest alternative, a self administered
leave behind diary, but a comparative evaluation of these two meth-
ods would be useful for future data collection. All we have been
able to do so far is to compare estimates of time-use in aggregate
activities for the United States and Finland with our own estimates.
There is a striking similarity in the time-use pattern between the

three countries (Flood, 1983). We have also compared the response
to yesterday questions with that to retrospective gquestions cover-
ing two weeks. Similar to results from other studies we found

that retrospective questions for a longer period tend to give sys-
tematic errors. Time-use for less frequent activities was under-
reported compared to the results from yesterday questions.

Also the estimates of time off work at work revealed differences
due to the kind of questions used. Longer hours was on the average
reported for "normal” time off work at work than for the corres-
ponding activities from the vesterday question diary.

Another issue was to investigate if televhone interviews could be
used instead of personal interviews. Our experiences show that

a difficult and demanding study like ours should be introduced

to the respondents in person. Otherwise the nonresponse rate is
likely to increase. For respondents we could, however, find no
significant difference in time-use or expenditures between inter-
views made in person and those made by telephone.
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5.2 Strategies_in view_of high_nonresvonse_

The response rate in the major contacts was 50-55 per cent
which is lower than we would find acceptable in a main study.
The reasons for this have been discussed extensively above. 1In
short, we ascribe this result at least partly to the ambitious
design, the short timespan during which the field work had to
be done and the budget constraints, which did not permit paving
the respondents nor permitted expensive nonresponse follow ups.
The conclusion is, with improvements in the design and with re-
sponse stimulating measures it should be possible to increase
the response rate in a main study. It is, however, difficult
to say by how much.

The high nonresponse is not only a result of what we did or did
not in the pilot study but it is alsc indicative or a general
problem of obtaining the cooperation of respondents in household
surveys. The privacy issues, the anxiety for what computers can
do and the increasing opportunity cost of leisure time all con-
tribute to an increasing reluctance towards household surveys.
Since household data are vital for future research this raises
the questions of the likely consequences of nonresponse and what
can be done to reduce unwanted effects.

Research about household behavior usually has no direct consequen-
ce for specific individuals or households. It is also a gradual
procedure with many checks. New results are subjected to the
criticism of the profession and also repeatedly tried on new data.
"Phoney" results caused by selective nonresponse are therefore
not likely to survive for a very long time. The situation is,
however, different in administrative uses of surveys. Survey
results used in an administrative process might well have direct
consequences for specific individuals, crop vield surveys is a
good example, and the standard for accuracv should be set very
high in these applications.

I am not suggesting that one should carelessly accept a high non-
response in research about household behavior, but the nature of
the research process justifies an approach to the nonresponse pro-
blem which at least partly differs from what one might accept in
an administrative survey, i.e. a model dependent approach.

The choice between responding and dropping out in a survey is just
another aspect of human behavior which as well as economic behavior
could be explained and modelled. Suppose that the statistical vro-
blem is to estimate the unknown parameters of the economic model
and that response/nonresponse is a stochastic choice. If it is
independent of the endogenous variables of the economic model
nonresponse will only influence the efficiency of the parameter
estimates. If the response behavior depends stochastically on the
endogenous variables then ignoring the nonresponse will with the
usual ML and LS estimators in general lead to biased and inconsis-
tent estimates. 1In this case adijustments or alternative anproaches
are needed. One aporoach is to model the response mechanism and
estimate this model as an integral part of the economic model.

If there is no specification error one can usually find estimators
which are consistent.

In this methodology adjustments for nonresvponse bias thus becomes
part of the modelbuilding and estimation process. Supvose we would
like to estimate the parameters of an ordinary regression model.

If the probability of response is a function of a number of varia-
bles of which at least one stochastically depends on the dependent
variable in the regression model, then the regression model and the
function for the response probability would have to be estimated
simultaneously. An example is given in Greenlees et.al. (1982).
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They estimated an earnings function. Log of earnings was a
function of schooling, experience, a few other variables and a
stochastic disturbance term. If one does not take into account
that people with high earnings are less likely to respond, the
estimates will become biased and the same will also be true for
predictions generated by the earnings function. In their case
the probability of response followed a logistic distribution.
It was made dependent on income, education, age and a few geo-
graphical dummies.

Response/nonresponse is an example of a descrete choice and the
litterature about descrete choice models and estimation methods
for these models is of relevance also for the nonresponse problem,
see for instance Manski & McFadden (1981). There are also paral-
lells to a few papers in survey sampling which discuss estimation
methods when the selection probability depends stochastically on
the endogenous variables of the matter-of-fact model, see for
instance Holt et.al. (1980) and Nathan & Holt (1980). A survey

of model based nonresponse treatment is given in Little (1982).
He also compares these methods with more traditional weighting
and imputation methods.

Model-based adjustment methods, however, do not replace a good
study design, they only supplement it. In household surveys

much resources will have to go into response stimulating features
and follow ups as have been discussed above in section 3.

The HUS-project was started with the ambition to analyse how
closely various household activities depend on each other.
Consequently we did not want to impose a priori assumptions

about independence and our nlan was to collect a lot of data

from each household. Although vart of the information needed
would be available in the data files of Statistics Sweden the ex-
periences from the pilot study indicate that we should vperhaps
scale down our ambitions somewhat and not collect all that infor-
mation from each household. A little more a priori structure

on our general model for the household sector would be helpful in
designing a study for which all subsets of information are not
collected for all households but some subsets are only collected
from some households. In a longitudinal study it is also possible
to ease the response burden by allocating subsets of questions to
different waves.

A priori assumptions that certain variables are independent as
outlined in section 2 thus justifies a piecewise data collection
and limits the scope of multivariate analysis. However, multiva-
riate analysis is also possible with less stringent assumptions

as is shown i Klevmarken (1981,1983). Suvnpose data have been
collected in two independent samples and that the first sample
includes Y and Z variables while the second includes X and Z va-
riables. Assume further more that the economic model svecifies

a multivariate relation between Y and X. If it is possible to
specify a predictor relation between X and 7, justified either by
the economic model itself or by supplementary a pnriori informa-
tion this relation can be estimated from the second sample and
used with the Z-variables from the first sample to predict the
missing X-variables in this sample. The relation between Y and X
can then be estimated from observed Y's and predicted X's. The
properties of the resulting estimates of course devend on the
predictor relation. If it reflects a "true" model structure it is
possible to obtain consistent estimates, as shown for linear models
in Klevmarken (1981,1983).



In micro simulation we do not only need estimates of the struc-
tural relations but also of the distribution fx or a sample
from it which gives the initial conditions for the simulation.
If a complete sample including all x's is unavailable one has
to resort to a second best solution. In principle one could
think of using the prediction approach above if it is modified
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to preserve in the predictions the wvariability of the X-variables.

Another similar approach is statistical matching. This is a
technique by which similar but nonidentical individuals from
two or more samples are matched into one synthetic sample.
Similarity is defined by some distance measure on variables

which are common to all samples. For a review see U.S. Department

of Commerce (1980). Suppose that observations on X, and X

from two different samples are matched by the commgn Z va¥Fiables.

The model assumption implicity made by this technique is that

X, and Z are independent conditionally on X.,. Sampling experi-
ments show that if this assumption is true matching methods
which preserve the second order properties of the X's give
useful results. If, however, X, and Z are not conditionally in-
dependent, then statistical matching results in a distorted
matched X X -distribution. (See Paass (1982) and Rodgers &
Devol (19&2)) A disadvantage with statistical matching is that
it is a rather expensive technique.

Both approaches rely on model assumptions for which it might
be difficult to find a justification. This is in particular
true for assumptions about the "exogenous" distribution f_.
The theoretical support for the distribution function f ‘
is likely to be weak.

Since survey research is very expensive few of us are likely
to experience a project with so abundant resources that non-
response does not become a severe problem. A good design and
response stimulating measures will always have a high priority,
but we might still have to use several data sources or samples
and we might still have to make adjustments for nonresponse
selectivity. The approaches discussed briefly above can then

prove useful, but there is still very little experience of their

use in practice.



REFERENCES

Cochran,

Eliasson,

Flood, L.,

Greenless,

Holt, D.,

Johnsson,

25

W.G., 1977, Sampling Techniques, 3rd ed., Wiley &

Sons, New York.

G. and Klevmarken, N.A., 1981, Household Market
and Nonmarket Activities. Research Program
and Proposal, IUI Research Report No 12, 1981.

1983, Time allocation to market and nonmarket
activities in Swedish households, Seminar
Paper 1983:1, Department of Statistics,
University of Goteborg.

J.S., Reece, W.S., and Zieschang, K.D., 1982,
Imputation of Missing Values when the
Probability of Response Depends on the Variable
Being Imputed, Journal of the American
Statistical Association Vol.77 No 378 pp.251-260.

Smith. T.M.F., Winter, P.D., 1980, Regression analysis
of data from complex surveys, Journal of the
Royal Statistical Society, Vol. 143 Part 4,
pp. 474-487.

To., 1982, Household Market and Nonmarket Activities-

Design Issues for a Pilot Study, Research
Report 1982:2, Department of Statistics,

University of G&teborg.

Klevmarken, N.A., 1981, Missing Variables and Two-stage Least-

Squares Estimation from more than One Data

Set, the 1981 Business and Economic Statistics

Section Proceedings of the American Statistical,
pp. 156-161.

Klevmarken, N.A., 1981, On the Complete Systems Aporoach to

Demand Analysis, IUI/Almgvist & Wiksell

International, Stockholm.

Klevmarken, N.A., 1982, Household Market and Nonmarket Activities

(HUS). A Pilot Study, Research Report 1982:3,
Department of Statistics, University of Goteborg.



26

Klevmarken, N.A., 1983, Pooling incomplete data sets, to

appear in Statistical Review, special issue

in honor of Tore Dalenius.

Little, R.J.A., 1982, Models for Nonresponse in Sample Surveys,
Journal of the American Statistical Association,
vol. 77,No 378, pp. 237-250.

Manski, C.F., and McFadden, D. (ed.), 1981, Structural Analysis

of Discrete Data with Econometric Avplica-

tions, MIT Press.

Nathan, G. & Holt, D., 1980, The effect of Survey design
on regression analysis, Journal of the Roval
Statistical Society, B, Vol. 42, No 3,
pp. 377-386.

Paass, G., 1982, Statistical Match with Additional Information,
Interner Bericht IPES. 82.0204, Gesellschaft

fur Mathematik und Datenverarbeitung MBH,
Bonn.

Rogers, W.L. & DeVol, E.B., 1982, An Evaluation of Statistical
Matching, Survey Research Center, ISR,
University of Michigan, Ann Arbor.

U.S. Department of Commerce, 1980, Repoft on exact and statistical

matching techniques, Statistical Policy

Working Paper No 5.



WORKING PAPERS (Missing numbers indicate publication elsewhere)

1976

1. Corporate and Personal Taxation and the Growing Firm
by Ulf Jakobsson

7. A Micro Macro Interactive Simulation Model of the Swedlsh
Economy.
Preliminary model specxfzcatlon

by Gunnar Eliasson in collaboration with Gosta Olavi

8. Estimation and Analysis with a WDI Production Function
by Go&ran Eriksson, Ulf Jakobsson and Leif Jansson

12. The Linear Expenditure System and Demand for Housing
under Rent Control
by Per Hogberg and N. Anders Klevmarken

14, Rates of Depreciation of Human Capital Due to Nonuse
by Siv Gustafsson

15. Pay Differentials between Government and Private Sector

Employees in Sweden
by Siv Gustafsson

1979

20. A Putty-Clay Model of Demand Uncertainty and Investment
by James W. Albrecht and Albert G. Hart

1980

25. On Unexplained Price Differences
by Bo Axell

33. The Demand for Energy in Swedish Manufacturing
by Joyce M. Dargay

34, Imperfect Information Equilibrium, Existence, Configuration
and Stability
by Bo Axell

1981

36. Energi, stabilitet och tillvdxt i svensk ekonomi (Energy,
. Stability and Growth in the Swedish Economy)
by Bengt-Christer Ysander



-2 -

37. Picking Winners or Bailing out Losers? A study of the
Swedish state holding company and its role in the new
Swedish industrial policy
by Gunnar Eliasson and Bengt-Christer Ysander

38. Utiliy in Local Government Budgeting
by Bengt-Christer Ysander

40. Wage Earners Funds and Rational Expectations
by Bo Axell

41. A Vintage Model for the Swedish Iron and Steel Industry
by Leif Jansson

42. The Structure of the Isac Model
By Leif Jansson, Tomas Nordstrodm and Bengt-Christer Ysander

43. An Econometric Model of Local Government and Budgeting
by Bengt-Christer Ysander

44, Local Authorities, Economic Stability and the Efficiency of
Fiscal Policy
by Tomas Nordstrém and Bengt-Christer Ysander

45, Growth, Exit and Entry of Firms
by Géran Eriksson

52, Swedish Export Performance 1963-1979. A Constant Market
Shares Analysis .
by Eva Christina Horwitz

56, Central Control of the Local Government Sector in Sweden
by Richard Murray

59. . Longitudinal Lessons from the Panel Study of Income
Dynamics
by Greg J. Duncan and James N. Morgan

1982

6l. Var stdr den nationalekonomiska centralteorin idag?
av Bo Axell

63. General Search Market Equilibrium
by James W. Albrecht and Bo Axell

64. The Structure and Working of the Isac Model
by Leif Jansson, Thomas Nordstrém and Bengt-Christer
Ysander



-3 -

65. Comparative Advantage and Development Policy Twenty
Years Later
by Anne O. Krueger

67. Computable Multi-Country Models of Production
and Trade
by James M. Henderson

69. Relative Competitiveness of Foreign Subsidiary Operations
of a Multinational Company 1962-77
by Anders Grufman

71. Technology, Pricing and Investment in Telecommunications
by Tomas Pousette

72. The Micro Initialization of MOSES
by James W Albrecht and Thomas Lindberg

75. The MOSES Manual
by Fredrik Bergholm

76. Differential patterns of Unemployment in Sweden
by Linda Leighton and Siv Gustafsson

77. Household Market and a Nonmarket Activities (HUS)
- A Pilot Study
by Anders Klevmarken

78. Arbetsi3shetsersdttningen i Sverige
- motiv, regler och effekter
av Anders Bjorklund och Bertil Holmlund

1983

79. Energy Prices, Industrial Structure and Choice of
Technology; An International Comparison with Special
Emphasis on the Cement Industry
by Bo Carlsson

0. Energy Usage and Energy Prices in Swedish Manufacturmg
by Joyce Dargay

81. ELIAS - A Model of Multisectoral Economic Growth
in a Small Open Economy
by Lars Bergman

84. Monopoly and Allocative Efficiency with Stochastic Demand
by Tomas Pousette

86. The Micro (Firm) Foundations of Industnal Policy
by Gunnar Eliasson

87. Excessive Government Spending in the U.S.: Facts and
Theories
by Edward M. Gramlich.



38.

89.

90.

91.

92.

93.

94.

95.

96.

97,

99.

100.

101,

102.

-4 -

Control of Local Authority Expenditure - The Use of Cash
Limits
by Noel Hepworth

Fiscal Containment and Local Government Finance in
The UK.

by Peter Jackson

Fiscal Limitations: An Assessment of the U.S.
Experience
by Wallace E. Oates

Pricing and Privatization of Public Services.
by George E. Peterson

Export Performance of the Nordic Countries |
1965-30
by Eva Christina Horwitz

Was Adam Smith Right, After All?

Another Test of the Theory of Compensating
Wage Differentials

by Greg J. Duncan and Bertil Holmlund

Job Mobility and Wage Growth:
A Study of Selection Rules and Rewards
by Bertil Holmlund

Sweden's Laffer Curve:
Taxation and the Unobserved Economy
by Edgar L. Feige and Robert T. McGee

The Machine Tool Industry - Problems and Prospects
in an International Perspective
by Bo Carlsson

The Development and Use of Machine Tools in Historical
Perspective
by Bo Carlsson

An Equilibrium Model of Search Unemployment
by James W. Albrecht and Bo Axell

Quit Behavior under Imperfect Information: Searching,
Moving, Learning
by Bertil Holmlund and Harald Lang

Norway in a Scandinavian Perspective -
What Would Have Happened without Oil?
by Gunnar Eliasson

Collecting Data for Micro Analysis.
Experiences from the Hus-Pilot Study
by N. Anders Klevmarken



