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Abstract: Demographic household surveys frequently seek the same set of information
from all adult household members. An issue for questionnaire designersis how best to
collect data about each person without compromising data quality or lengthening the
survey. One design strategy is the person-level approach, in which all questions are asked
person by person. An alternative approach uses household-level screening questions to
identify whether anyone in the household has the characteristic of interest, and then
identifies specific individuals. Common wisdom holds that the person-level approachis
more thorough. Household-level screening questions offer important efficiencies, since
they often present a question only once per household, but may be suspect with regard to
dataquality. Little research exists comparing these two design strategies.

This paper presents results from Census Bureau's 1999 Questionnaire Design
Experimental Research Survey, which included a split-ballot test comparing person-level
guestions to household-level questions. We find some evidence that the use of a
household screener entails an increased risk of under-reporting relative to a person-level
design for some topic areas. We also find evidence, however, that the household-level
approach produces more reliable data than the person-level approach for most topic areas.
Item nonresponse is generaly trivia in both treatments. Behavior coding results showed
no inherent superiority of one or the other design. We do find the expected increasein
interview efficiency with the household-level design, and some evidence that
interviewers preferred it. We conclude with a brief discussion of the implications of
these findings, and suggestions for further research.

Keywords:. field experiment, nonresponse, data quality, response variance, behavior
coding, QDERS

1. Introduction and Background
Designers of household demographic surveys face a multitude of questionnaire and

procedural design options, each of which offers amix of not-always-easily-quantifiable
costs and benefits. One such option, which has found a home in some of the major

'Paper prepared for the 2000 annual conference of the American Association for Public Opinion
Research, Portland, OR, May 17-21. An abridged version of this paper, under the same title, can be found
in Public Opinion Quarterly, 65 (Winter 2001), pp. 574-584; a substantially shortened version also appears
in the 2000 "Proceedings' of the American Statistical Association, Survey Research Methods Section, pp.
1039-1044. Contact: Room 3133-4; Center for Survey Methods Research; Washington, DC, 20233-9150;
phone: (301) 457-4975; fax: (301) 457-4931; e-mail: jeffrey.c.moore@census.gov.




demographic survey programs of the U.S. government (e.g., the National Crime
Victimization Survey and the Survey of Income and Program Participation), is the near-
exclusive use of person-level questions to assess the social and economic characteristics
of interest to policy-makers and the research community in general: Does John have a
disability? Does Mary own abusiness? Is Robert covered by health insurance? Does
Susan receive Food Stamps? Such surveys generally conduct person-level interviews for
al eligible household members, returning to the "top™ of the interview and repeating the
entire questionnaire sequence for each eligible household member in turn. An aternative
to the strict person-level approach is adesign which first screens for the presence of the
characteristic of interest for any member of the household, and then follows up as needed
to identify specific individuals who possess the characteristic. To distinguish thisfrom
the traditional person-level approach, we term this the "household-level" approach.

The person-level approach has along history in survey organizations, perhaps because it
isrelatively easy to administer in a paper and pencil interview. However, this advantage
is disappearing with the widespread use of automated instruments, which enable fairly
smooth administration of a household-level design. Furthermore, thereis clear evidence
that the person-level design has problems - in terms of perceived tedium and burden, and
proper implementation (Hess, Rothgeb, Zukerberg 1997; Hess and Rothgeb 1998).
While these factors suggest there may be important benefits of a household-level design,
thereis an assumption that the use of household-level questions, compared to a thorough,
person-by-person enumeration, increases the risk of missed events and circumstances,
and consequently results in under-reporting.

We understand the intuitive appeal of this assumption, but stress that it is an assumption,
and note that its bottom-line proposition - more reporting is better reporting - is only
rarely supported by concrete evidence for the survey measures of concern here. In fact
we find very little evidence in the research literature concerning the costs and benefits of
the person-level approach as compared to alternatives such as the household-level
approach (or, for that matter, any other questionnaire - as opposed to question - design
issue). Especially in recent years, survey organizations have become increasingly
interested in finding ways to increase interview efficiency, in particular as a means of
combating an increase in survey nonresponse (e.g., Groves and Couper 1998). Thuswe
implemented the experimental study that is the focus of this paper, in order to gather
guantitative evidence which might inform this questionnaire design decision. Our
evaluation is comprehensive and based on multiple methods including a comparison of
survey estimates, response variance measures, item nonresponse, behavior coding of
interviewer and respondent interactions, an interviewer evaluation form, and interview
length.

The remainder of this paper is organized as follows: The next section begins with a brief
discussion of the research survey developed for this experiment, as well as the basic
technical and procedural aspects of its implementation. Section 3 describes the

methodol ogies we used to evaluate the two questionnaire treatments. Sections 4 presents
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results of the evaluations by questionnaire topic. Section 5 presents results of interview
length and interviewers' evaluations of the two designs. And finally we offer some
conclusions and suggestions for future research.

2. Methods and Procedures
2.1 The Questionnaire Design Experimental Research Survey (QDERYS)

The research presented here was embedded in theinitial launch of the Census Bureau’'s
Questionnaire Design Experimental Research Survey (QDERS), a special survey
developed by Bureau staff for conducting questionnaire design research in the field but
"off-line" from the agency’ s ongoing production surveys. The goal of QDERS isto allow
Census Bureau researchers an opportunity to conduct questionnaire design field
experiments in aflexible environment, without risking impacts on important statistics or
placing additional burdens on already-overburdened production survey staffs. The first
QDERS, fielded in April 1999, included severa experiments on alternative questionnaire
design strategies for collecting information about functional limitations (disabilities),
health insurance coverage, transfer program income sources, asset ownership, asset
income amounts, and within-household relationships. (See U.S. Census Bureau, 1999 for
adescription of QDERS in general and the 1999 QDERS implementation specifically.)
This paper focuses on the person-level/househol d-level component of the 1999 QDERS
experiment.

2.2 Sampling and Experimental Design

QDERS was a split-sample controlled experiment, using paper and pencil questionnaires
in atelephoneinterview. We used a nationally representative (excluding Alaska and
Hawaii) RDD sample, with independent samples for each of the two treatments. (See
GENESYS Sampling Systems for a more complete description of the QDERS RDD
sample.) Interviewing was conducted from one of the Census Bureau' s centralized
telephone facilities. Once an interviewer reached an eligible residential phone number, he
or she conducted an interview with one household respondent, who was asked to report
for himself/herself and up to five other persons in the household.

2.3. Questionnaires

In this section we describe the two guestionnaire designs used to test the person-level and
household-level approaches. As previously noted, these were paper-and-pencil
guestionnaires, administered in atelephone interview. The basic questionnaire content
for each treatment was identical; only the manner in which the questions were asked
differed. The distinctions between the questionnaires for each treatment are provided
below.



2.3.1 Person-level design

Interviewers using the person-level approach first identified an eligible household
respondent, and then, using Form A (see Attachment A), completed a household roster
and basic demographic questions about each household member, asking separate
guestions for each person. The characteristics collected in this part of the interview
included relationship, usual residence (whether each person listed on the household roster
usually lives at this residence), Hispanic origin, race, sex, and age for all persons; and
marital status, armed forces service, and school enrollment for persons 15 years of age or
older.

Once Form A was completed, interviewers used Form B (See Attachment B) for cases
assigned to the person-level treatment to collect content data for each person in the
household, including questions about functional limitations, health insurance coverage,
types of program income, and ownership of selected assets. Form B was a completely
person-level instrument - interviewers completed a separate Form B for each person in
the household.

2.3.2 Household-level design

For cases in the household-level treatment, interviewers used Form X (see Attachment C)
to capture the household roster and household members’ basic demographic
characteristics. Form X captured the identical content as Form A (see above); the only
important difference was that for four of the characteristics (usual residence, Hispanic
origin, service in the armed forces, and school enrollment), the instrument used a
"household-level approach” - "Does everyone we have listed usually live here?' "Is
anyone we have listed Spanish, Hispanic, or Latino?" "Has anyone we have listed ever
served on active duty in the U.S. armed forces?' and "At anytime between September
1998 and today, was anyone we have listed enrolled in school either full or part time?"
The household-level approach permits an easy household-level response, instead of
requiring that each question be asked separately about each person, and only follows up
at the individual level as necessary (e.g., "Who does not usually live here?").

Once the demographic questions were completed for the household, interviewers
continued to administer the household-level treatment using Form Y (see Attachment D)
to collect content data. For the relevant content questions, Form 'Y was designed as a
series of household-level screening questions ("Does anyone in this household ... have
any difficulty climbing aflight of stairs without resting?' "Did anyone in the household
receive any Social Security payments at any timein 19987" etc.) with appropriate
follow-up questions as necessary ("Who hasthis difficulty?' "Who received these
payments?') to identify individuals with the characteristic of interest. In thistreatment,
one questionnaire sufficed for the entire household.



2.4 Data Collection
2.4.1 Interviewers and interviewer training

A staff of 22 experienced telephone interviewers received approximately five hours of
initial QDERS training. Interviewers received separate training, in two groups of 11,
depending on the initial treatment condition to which each interviewer was assigned.
During thefirst half of data collection, each interviewer administered only one of the
guestionnaire treatments. Midway through data collection interviewers were shifted
across treatments; they received training on the opposite treatment and they worked on
that treatment exclusively from that point forward. Through these procedures we hoped
to alow interviewers to become familiar with and adept with each treatment separately,
but also to avoid confounding treatment outcomes with interviewer differences.
Inevitably, we experienced some interviewer attrition; only seven (of 11) interviewers
who were initially trained on the person-level treatment were available at the midpoint to
be trained on the household-level treastment, and similarly only10 (of 11) initia
household-level interviewers were subsequently trained on and administered the person-
level treatment.

All sample cases were "released” for interviewing at the beginning of data collection.
The timing and switch of interviewers and treatment occurred approximately midway
through the field period, after 11 days of interviewing. At this point, well over half (in
fact, approximately two-thirds) of the eventual total of 1,304 interviews had been
completed. Following the switch, and the second training session, data collection
continued for 9 more days. Although the implementation design was less than optimal
from the standpoint of experimental rigor, we have no reason to believe that it affects our
understanding of the results of the person/household experiment.

2.4.2 Response rates

We started with 5,870 sample phone numbers, which had been pre-screened to eliminate
known business numbers. This sample size was projected to be sufficient to produce the
targeted number of completed interviews, which was 1,800 (900 in each treatment). Asis
often the case with telephone surveys, we can identify the upper and lower bounds of
QDERS response rates, but, due to the presence of a substantial number of cases with
unknown eligibility, we are unable to provide precise point estimates. Using accepted
response rate cal culation guidelines (American Association for Public Opinion Research
1998), the "near minimum" response rate overall for QDERS (including partial interviews
as completes, and including all cases of unknown eligibility in the denominator) was
36%, and the "maximum" response rate (also including partial interviews as completes,
but excluding unknown eligibility cases from the denominator) was 46%. Excluding
eligible non-contact cases from the denominator yields a cooperation rate of 52%. Dueto
budget, time, and operational constraints, QDERS procedures did not include any special
refusal conversion attempts, and as a result refusals accounted for approximately half of
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the observed non-response, or about 30% of all cases. The final number of completed
interviews (households) was 1,304, of which 13 were subsequently excluded due to
missing data, for afinal total of 1,291 completed interviews.

At the high end - but not at the low end - response rate estimates differ significantly by
experimental treatment. Under the same definitions as above, we estimate the
minimum/maximum range for the person-level treatment as 37% to 44%; the comparable
range for the household-level treatment is 36% to 48%. Cooperation rate estimates -
51% for the person-level treatment and 54% for the household-level treatment - do not
differ significantly, but we do see a significant difference in refusals, which accounted for
32% of al cases assigned to the person-level treatment, compared to 27% for the
household-level treatment. While statistically significant, we doubt that the treatment
difference in nonresponseis of sufficient magnitude to affect the overall experiment
seriously.

Regardless of the range in response rate estimates, it is nevertheless quite clear that the
true QDERS response rate, although probably not terribly out of line with non-
government RDD surveys, fell substantially short of the typical rate for Census Bureau
and other government surveys. Since our goal was to look for differences associated with
experimental treatments, we are perhaps somewhat more justified in ignoring the biasing
effects of nonresponse than we would be had we intended to use these data to make
precise estimates of population parameters. The general similarity of the response rate
estimates for our two treatments offers some additional comfort in this regard, as does the
absence of differences between treatments in the distribution of basic demographic
characteristics. On the other hand, while we have no reason to believe that the propensity
to respond to the QDERS survey would interact with the propensity to be affected by our
guestionnaire design treatments, the low rate of response represents a limitation on
confidence in the reliability of our findings.

3. Evaluation Methodologies

We employ severa different approaches in our evaluation of the results of the person-
level/household-level questionnaire design experiment. These include survey estimates,
item nonresponse, response reliability, behavior coding of interviewer and respondent
interactions, survey length, and interviewer assessment. Each of theseis described in
more detail below.

Note that for all of the analyses carried out to evaluate the person/household experiment
(savetheinterviewers assessments), we restrict our analysis to interviewed QDERS
househol ds containing more than one person, since the decision about whether to use
person-level or household-level questions only has relevance in those circumstances. In
1-person households the household-level interview’s "Did anyone in this household..."
wording was obviously inappropriate, and so was modified to a"Did you..."-type
guestion, rendering the two treatmentsidentical. Thus, the analysis sample for purposes
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of evaluating the person/household experiment (ignoring occasional missing datafor
some items) was limited to the 908 interviewed households containing 2 or more persons,
the number of people in these households was 2,948.

3.1 Survey estimates and item nonresponse

We examine the extent to which the two treatments yield different estimates for the
characteristics of interest, and different levels of item nonresponse. The left data column
of Table 1 shows the observed estimates, and, for quick reference across a multitude of
estimates, an indicator of the direction of the observed difference regardiess of statistical
significance. Statistically significant differences are presented in bold font. Unless
otherwise stated, we use a chi-square test to evaluate treatment effects, and we use the
p<.10 level asthe standard for statistical significance.

Item non-response is shown in the right data column of Table 1. Item nonresponse
decreases the utility of survey data by increasing uncertainty about the precision and
representativeness of survey estimates (Groves and Couper 1998). Despite its limitations
as ameasure of actual data quality, item nonresponse is often used as a general marker of
survey data quality. Thisislikely duein large part due to its easy accessibility, unlike
other markers that may be more definitive indicators of data quality but are harder to
measure.

For person-level interviews, determining item nonresponse at the individual level is quite
straightforward - the respondent says "don’t know," or refuses to provide an answer, in
response to the question "Does NAME (Do you) [have characteristic X]?" Establishing
individual-level item nonresponse under questionnaire procedures employing a household
screener approach is not as straightforward - particularly for "don’t know" nonresponse-
so we describe the househol d-level procedures in some detail here.

Refusals: In the QDERS household-level interview, arefusal-type nonresponse to the
initial household screening question ("Does anyone in the household [have characteristic
X]?") was coded as arefusal at the individual level for all household members. The other
route to arefusal outcome was arefusal following a"yes' response to the screener.
Respondents could refuse to answer the "Who?' or "Anyone else?' follow-up probes, in
which case household members not identified as having the characteristic were coded as
refusals.

Don't Know's: A "don’'t know" in response to a household-level screening question is
ambiguous, does the respondent not know about anyone's status, or is he or she only
uncertain about some members of the household, with the others being definite "no's'? In
the demographic, income sources, and asset questions, the QDERS househol d-level
interview attempted to distinguish between these circumstances by asking, following a
"don’t know" to the household screener, "Who are you uncertain about?' The responses
to this followup were the primary source of "don’t know" nonresponse at the individual
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level, for persons so named (those not identified as "uncertain” cases were assumed to not
possess the characteristic). A "don’t know" outcome could aso occur if, following a
"yes' response to the screener, the respondent replied with a"don’t know™ in response to
the request to identify which household members possessed the characteristic of interest.
This also elicited the "Who are you uncertain about?" followup, and persons so named
were also coded as "don’'t knows" at the individual level.

Questions on functional limitations and health insurance did not include the "Who are
you uncertain about?" follow-up probes. In these items, aresponse of "don’t know" to
the household-level item resulted in the recording of a"don’t know" nonresponse for each
person in the household; an individual level "don’'t know" could also be recorded if the
respondent said "don’t know" in response to the "Who (has the characteristic)?' follow-
up probe.

3.2 Response reliability

An important indicator of survey data quality is the reliability of responses - the extent to
which the consistent administration of a survey question, under consistent conditions,
leads to consistent replies. Although high reliability does not automatically mean high
data quality (aconsistently incorrect response may be perfectly reliable), high reliability
is nevertheless a necessary condition for high data quality, and it is generally assumed
that increasesin reliability indicate increases in overall data quality.

The QDERS experiment included a response variance reinterview of approximately 500
households in each treatment to permit a comparison of the reliability of the data
produced by the person-level and household screener interview designs, shown in Table
2. For the most part, reinterview procedures mimicked the original interview procedures.
The same facility and staff were used, the introductory script was modified slightly for
reinterview, and interviewers collected all the information that was gathered in the
original interview, in the same manner, with the exception of the household roster. An
office procedure carried out prior to reinterviewing transcribed the household members
names from the roster of the original interview onto the reinterview roster; at the start of
the reinterview, interviewers verified that those listed still lived in the household, and
anyone no longer in residence was ssimply dropped from the reinterview roster.
Interviewers were alowed to conduct the reinterview with any eligible household
member, regardless of who had served as the original interview household respondent.
Thefield period for the reinterview began about two weeks after the original interview
field period ended, and ran for about two weeks. All 1,291 originally-interviewed
households were eligible for reinterview; altogether 1,088 reintervews were completed?

’Due to budget constraints, we requested 450 completed reinterviews per treatment for atotal of
900 cases. We stopped reinterview once we were aware that they had exceeded our targeted casel oad.
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We use two measures of reliability to interpret the reinterview data: the "aggregate index
of inconsistency” and the "gross difference rate” (GDR). The aggregate index of
inconsistency (referred to as "the index" in the remainder of this paper) estimates the ratio
of simple response variance to the combined total of sampling variance and simple
response variance for asurvey item. The GDR is simply the percentage of responses that
change between the original interview and the reinterview. The index of inconsistency
takes into account an item’ s distributional properties, and is the most commonly-used
measure at the Census Bureau to evaluate the results of reinterview studies. A low index
indicates high reliability; conversely, ahigh index indicates low reliability.®> The GDR
measure of reliability, on the other hand, is confounded by the frequency of the
characteristic being measured. While alarge GDR isindicative of a problem, a small
GDR does not necessarily mean the item is without problems. For example, the GDR
may be small but the index may be high for items measuring very rare characteristics.
Despite the limitations of the GDR for producing precise reliability estimates, it is still
useful for experimental evaluation purposes, and its simplicity offers an intuitive clarity
and appeal that is somewhat lacking in the index of inconsistency, and thus we show both
measures in the results that follow. We also note that the two measures yield highly
consistent results — in almost all cases they support each other and point to the same
conclusions.

3.3 Behavior coding

We used behavior coding, the systematic coding of interviewer/respondent interactions
during an interview, as an additional analytical tool in the QDERS study to assess the
person/household experiment in terms of the quality of the interview event. (See Fowler
1992 and Oksenberg, Cannell, and Kalton 1991 for a general description of behavior
coding and its uses as a means of evaluating survey questionnaires.) QDERS procedures
called for the tape recording of all interviews conducted from telephones equipped with
tape recoding devices. Over 800 origina interviews were recorded and a sample of 100
taped interviews were behavior coded. This permits a comparison of the extent to which
household- and person-level interviewers followed their respective interview scripts, and
household- and person-level respondents provided adequate responses. Note that for
these analyses we restrict our focus, as we have done throughout this paper, to households
containing at least two people - 75 such interviews were behavior coded.

All 13 coders (who were recruited from Census Bureau methodological research staff)
received both general training in behavior coding as well as training specific to each type
of interview, person-level and household-level. In an attempt to minimize confounding
coders’ experience and other characteristics with behavior coding outcomes, coders were
split into two groups - one group received specific training on the person-level

*Asarule of thumb, the Census Bureau considers an index of less than 20 as low response
variance (high reliability); an index between 20 and 50 and moderate response variance; and one over 50
as high response variance (low reliability) (see McGuinness 1997).
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instrument and coded those interviews first, and then received training on and switched to
coding the other interview type; the order was reversed for the second group of coders.
Thus, each coder coded approximately equal numbers of each type of interview, and
coding experience was approximately equally distributed across interview treatments.

We evaluated coders understanding of the materials presented in training, and their
reliability in assigning interviewer and respondent codes, through an intercoder reliability
exercise immediately following the training. All coders coded the same four taped
interviews, two for each questionnaire treatment. The median kappa score for between-
coder agreement on interviewer codes was .58 (person-level) and .75 (househol d-level)
and the score for between-coder agreement for respondent codes was .57 (person-level)
and .62 (household level). Kappavalues above .75 represent excellent agreement and
values from .40 to .75 represent fair to good agreement beyond chance (Fleiss 1981).
Thus, our median values represent fair to excellent agreement between coders. (See
Fleiss 1981 for a description of intercoder reliability.)

3.3.1 Interviewer codes

The codes for interviewers question-reading behaviors included the standard array: exact
wording/slight change, major change, verification, and omission.* We conducted three
types of analyses to compare the person-level and household-level approaches with
regard to interviewer behaviors: 1) an analysis of behaviorsfor theinitial reading of the
guestion, 2) an analysis of how the question or the relevant followups were administered
for the rest of the household, and 3) a global assessment of the interviewer'sinitia
guestion reading and follow-up performance for a particular characteristic with regard to
all relevant members of the household.

This analysis strategy was dictated by the fact that, with the household-level approach,

the full question text isintended to be read only once - a"no" response (i.e., no onein the
household possesses characteristic X) results in no other questions being asked for other
household members, and a"yes" response results in a simple series of "Who? Anyone
else?" followups. Thisinterview sequenceisin marked contrast to the person-level
approach, in which each person, in turn, is administered the full question individually.
Thus, the only directly comparable interviewer behaviors in the two interview treatments
involve the reading of the question for the first person in the household in the person-
level treatment, and the household screening question in the household-level treatment.
We refer to this below as the "initial reading.”

*All coding procedures are described more fully in the QDERS Behavior Coding Training Guide
(Keeley 1999).
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Results of the analyses for theinitial reading of the question are summarized in the
column labeled "Person 1/HH-Screener” in Table 3. For simplicity, we collapse the
results of the coding into a dichotomous measure representing good and bad interviewer
behaviors, which we define, respectively, as reading the question exactly as worded,
reading the question with a slight change that does not alter its meaning, or correctly
verifying the information ("good"), versus making major, potentially meaning-altering
changes to question wording, incorrectly omitting an "on-path" question, or incorrectly
reading an "off-path" question ("bad").

We also looked at the implementation of the question for the rest of the household, after
the administration of the person-level question to person 1, or, in the househol d-level
treatment, after the administration of the household screener. The results of thisanalysis
are summarized in the column labeled " Persons 2+/Who' Followups' in Table 3.

The global assessment, |abeled "Whole Household" in Table 3, combines results from the
first two columns of the table and represents the interviewer’ s overall administration of
al questions necessary for establishing the status of al household members on the
characteristic of interest, including the initial reading of the question and all necessary
followup questions. The essential question of this schemewas: did the interviewer
administer the procedures properly such that, at the end, the status of each person on the
characteristic of interest was clearly established? In the simple case of a"no" response to
the household screener question, the interviewer's behavior was coded as "good" for the
whole household based on hig/her reading of the screener question. If, however, the
response to the screener was "yes," then coders had to assess whether the interviewer
correctly administered sufficient "Who?" and "Anyone else?' follow-up probes until all
household members were accounted for. In this case, if both the initial screening
guestion and all necessary followups were administered properly, the interviewer's
behavior was considered "good" at the "whole household" level; otherwise the behavior
was considered "bad." For person-level interviews, the interviewer's "whole household"
behavior was coded as "good" if he/she exhibited good behavior every time the question
was appropriate in the household. If the interviewer mis-read the question for the first
person in the household, or read the question exactly for the first person but made a major
change for any subsequent person, that was coded as bad interviewer behavior at the
whole household level. The household-level interview offers an advantage in this regard,
of course, since in many households one question - the household-level screener - licits
sufficient information for al household members, while the person-level approach
requires separate questions for each person, even if al are "no."

3.3.2 Respondent codes
The behavior coding exercise also produced data about respondents question-answering
behaviors. Respondent codes followed standard practice quite closely: adequate answer,
inadequate answer, qualified answer, request for clarification, don’t know, and refused;
we also coded "break-ins," when respondents interrupted the interviewer before the
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guestion could be read completely. The respondent coding results, shown in Table 4, are
also simplified to a dichotomous "good/bad" indicator; the figuresin Table 4 represent
the proportion of respondents who provided adequate or qualified answersin response to
theinitial reading. The residual category includes inadequate answers, requests for
clarification, don’t know's, refusals, and all other behaviors. (Although we coded
respondent interruptions to question reading, such behaviors were very rare; for the
purposes of thisinitial analysis we ignore these codes, and use the substantive first-level
respondent behavior code instead.)

3.4 Interview length and interviewers assessments

We compare the two treatments in terms of interview length and interviewers
assessments of their strengths and weaknesses. We did not capture information about the
duration of each interview during the field period. However, the fact that we tape-
recorded many interviews for subsequent behavior coding does provide a means of
evaluating the length of the QDERS interviews. For each type of interview, we drew a
random sample of 25 completed interview cases which according to our records had been
tape recorded, and which included two or more people in the household. Attrition from
this sample due to missing tapes and inaudible recordings left us with 17 cases for
analysis from each interview treatment. We determined the length of each of these 34
interviews by re-playing the recording®.

At the midpoint of the QDERS field period, when interviewers shifted from one
guestionnaire treatment to the other, and again at the end of interviewing, we distributed a
brief questionnaire to QDERS interviewers, requesting their assessment of the particular
form they had just finished working on. Interviewers were asked to rate several aspects
of the questionnaire on a 7-point scale such as its ease/difficulty of use,

efficiency/tedium, boring/engaging, level of consideration respondents gave to their
answers, whether the design reduced/made worse respondents’ concerns about question
sensitivity, interviewers confidence/lack of confidence about data quality, and how
well/poorly the questionnaire worked in various types of households.

4. Results

Results of the survey estimates, item nonresponse, response reliability, and behavior
coding are presented below by gquestionnaire topic — demographic characteristics,
functional limitation, health insurance, income sources, and asset ownership - followed
by results of the interview length and interviewer assessments.

®In fact, we determined the literal length of each interview by noting its final tape recorder
"counter" value, which represents the number of inches of tape consumed. We applied an empirically-
derived formulato trandate the "counter" value for each interview into a time duration equivalent, which
we rounded to the nearest half-minute.
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4.1 Demographic characteristics
4.1.1 Demographic characteristics survey estimates and item nonresponse

Thefirst panel of Table 1 compares the estimates (Ieft-hand data column) and item
nonresponse (right-hand data column) for the four demographic characteristics of
relevance to the person/household experiment: listed household members’ "usual
residence” status, Hispanic origin, servicein the U.S. armed forces, and current school
enrollment. All persons, including children under age 15, were included in the questions
about usual residence and Hispanic origin, and are included in Table 1 in the calculations
of the estimates for these characteristics; only persons aged 15 or older were included in
the service in the armed forces and current school enrollment questions, and only those
persons are included in these estimates.

The two treatments produced very similar estimates for three of the four comparisons,
although we do detect a statistically significant difference in reported current school
enrollment, among whom the person-level approach yielded a higher estimate of current
enrollment than the household-level approach (21.5% vs. 18.7%). Item nonresponse was
almost nonexistent for the four demographic characteristics of interest, regardless of
Instrument treatment, and was in fact nonexistent in some instances. To be consistent, we
show the direction of observed "differences,” but it is difficult to apply that term to these
results, which are vanishingly small and never more than a tenth of a percentage point

apart.

4.1.2 Demographic characteristics response variance

The person-level vs. household-level reliability comparisons for the four demographic
items are summarized in the top panel of Table 2. One of the items- current school
enrollment - shows a clear difference between the experimental treatment groups, with
the household-level approach producing significantly more reliable results than the
person-level treatment according to both indicators (for the index, z=4.55 (1466df),
p<.001; for the GDR, z=3.79 (1466df), p<.001). None of the other comparisonsis
significant.

4.1.3 Demographic characteristics behavior coding

As shown in the top panel of Table 3, there are no significant differences between the
person-level and household-level treatments with regard to how well interviewers read
the question the first time it was administered in the household (" Person 1/HH Screener”),
nor for the administration of subsequent questions and followups to the rest of the
household, nor (not surprisingly) for the household as awhole. Respondent codes, shown
in the top panel of Table 4, show no differences in respondents’ ability to produce "good"
behaviors.
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4.1.4 Demographic characteristics: Summary of results

The person-level treatment produced higher estimates for one of the four demographic
characteristics (school enrollment); however, the response reliability results indicate that
the person-level treatment resulted in lower reliability for this same item. Item
nonresponse and behavior coding results showed no difference between the two
treatments. With the exception of school enrollment, estimates of selected demographic
characteristics appear to be unaffected by the use of a household-level approach to obtain
individual-level data, compared to a person-level approach.’

4.2 Functional Limitations
4.2.1 Functional limitation survey estimates

QDERS included questions on five functional limitations - "difficulty” with: seeing the
words and letters in newsprint, lifting and carrying 10 pounds, climbing aflight of stairs
without resting, walking a quarter of amile, and hearing what is said in normal
conversation - and a question on the use of specia aids. These questions were asked of
persons aged 15 or older.

The estimates and item nonresponse produced by the two questionnaire treatments are
summarized in the second section of Table 1. Only one comparison ("difficulty lifting")
indicates a statistically significant difference, with the person-level questionnaire design
identifying more persons with this difficulty than the household-level approach. Item
nonresponse for both versionsistrivial and there are no statistically significant
differences.

In addition to comparing the individual functional limitations items, we constructed three
summary measures paralleling previous work in this content area(McNeil 1993) - the
proportion of persons with any functional limitation, the proportion with a severe
limitation, and the number of functional limitations reported per person. We also
constructed a fourth summary measure to compare the proportion of households in which
at least one person was identified with afunctional limitation. (These summary measures
are calculated using the five individual limitations items, excluding the use of special
aids.) According to all of these summary measures (which, of course, are not
independent of each other), the person-level design resultsin a higher estimate of persons
with any functional limitation, a higher estimate of persons with a severe limitation, and a
higher estimate of households in which someone had alimitation than the household-
level approach. Detailed results for the number of functional limitations per person
further indicate that while both approaches worked equally well at identifying people

® Dueto the lack of literature on the reporting of school enrollment, we cannot assume that more
reports of school enrollment are indicative of improved data quality.

-14-



with multiple limitations, the person-level approach identified more people with asingle
limitation. Four of the five individual functional limitationsitems used in calculating the
summary measures are higher for the person-level approach (although only oneis
statistically significant) and the estimates for the fifth limitation (seeing) are almost
identical between treatments. Differences between the person-level and household-level
summary functional limitation measures likely reflect the cumulative impact of the
marginally higher person-level estimates for the individuals items.

While the direction of the differences for these summary measures may be crystal clear,
their interpretation with regard to data quality is somewhat less so. To our knowledge
there have been no validation studies regarding functional limitations; therefore, we
cannot assume that more reports of limitation are necessarily better.

4.2.2 Functional limitations response variance

As shown in the second panel of Table 2, we find no significant differencesin reliability
between the person-level design and household-level design, by either measure of
reliability, for the six individual functional limitationsitems. For three of the four
summary measures, however, the household-level approach produced significantly more
reliable data than the person-level approach. These data suggest that there is a tendency,
when the items are used cumulatively, for the person-level approach to produce less
reliable measures of functional limitations than the household-level approach.

4.2.3 Functional limitation behavior coding

The second panel of Table 3 summarizes the considerably more complex results
concerning interviewer behaviors for the six functional limitationsitems. Starting with
the "Person 1/HH Screener” results, we see a clear trend toward a more by-the-book
initial administration of the first person-level question as compared to the household
screener, with significant differencesin that direction for two items. Following that,
however, for subsequent persons (person-level) or the "who?' followups (househol d-
level), the househol d-level approach appears to have elicited considerably more
successful interviewer behaviors. Asaresult, the "whole household" assessment isa
decided mix, with significant effects in both directions.

4.2.4 Functional limitations: Summary of results

The person-level approach produced higher estimates for one of the six individual
measures of functional limitations (difficulty lifting). Although the two treatments
showed no differences in identifying persons with multiple limitations, the person-level
approach produced higher estimates for all other summary measures. The response
reliability measures showed no statistically significant differences between the two
treatments among the individual functional limitation items, but three of the four
summary measures showed higher reliability using the household-level approach. There

-15-



was no difference between treatments regarding item nonresponse. Behavior coding data
showed mixed results with regard to interviewer reading errors resulting in significant
differences for both treatments at the whole household level. Respondents had little
difficulty providing adequate answers to these item regardless of treatment.

Aswith the item on school enrollment in the demographic characteristics section, results
for the summary measures of functional limitations indicate that the person-level
approach produces higher estimates, but that higher estimates tend to be associated with
lower reliability. Due to the lack of supporting research regarding the measurement of
functional limitations, we cannot state for certain that the person-level approach improves
data quality by reducing under-reporting. To the contrary, our results suggest that the
higher estimates resulting from the person-level approach, in fact, may reduce reliability.

4.3 Health Insurance
4.3.1 Hedlth insurance survey estimates and item nonresponse

The QDERS interview included questions on seven types of health insurance coverage -
employer/union-based, direct purchase, coverage on a policy held outside the household,
Medicare, Medicaid, military or Indian Health Service, and "any other plan." These
guestions were addressed to all household members regardless of age. Among those not
reported as covered by one of these seven types of insurance, a final question was asked
in order to verify whether they were actually uninsured. The coverage estimates and item
nonresponse for each of these types of health insurance, and the uninsured, are
summarized for each questionnaire treatment in the third section of Table 1.

The health insurance results indicate that the person-level approach yielded significantly
more reports of employer/union-based coverage than the household-level approach
(75.1% vs. 65.3%). However, there is some evidence to suggest that the lower rate of
employer-based coverage in the household-design is associated with improper
administration of the questionnaire stemming from the hard-copy design.” For all other
types of insurance coverage the differences between questionnaire treatments were small
and non-significant. The difference in employer/union-based coverage reports, which of

"In the househol d-level treatment, interviewers first identified all policyholdersin the household
and then identified dependents on those policyholders' plans. Detailed behavior coding results indicate that
often interviewers did not probe sufficiently to identify all policyholdersin the household,; therefore,
follow-up questions to identify dependents on those plans were not asked. This failure to probe for all
policyholders may have been associated with the hard-copy design; an automated instrument that displayed
the entire household roster and controlled the flow of questions may have aided interviewers in proper
administration of the policyholder question. The apparent underreporting of employer-based plansin the
household-level design, then, could be an artifact of the particular QDERS hard-copy design, and not of
the household-level approach in general.
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course is far and away the most common type of health insurance in the U.S8, is clearly
the driving force behind the large and significant difference between questionnaire
treatments in the uninsured rate - 12.6% in the household-level approach compared to
only about half that rate (6.6%) for person-level interviews.

Overdll, item non-response was low for both treatments. The household-level approach
produced higher item nonresponse for the item on Medicare coverage; however, it is
important to note that cell sizes were particularly small for thisitem due to an age
screener. We conclude from these results that the difference in item non-response is very
small and without substantive importance.

4.3.2 Hedlth insurance response variance

The health insurance results, summarized in the third panel of Table 2, reveal severa
statistically significant differencesin reliability across the person- and household-level
interview treatments, all of which indicate greater reliability for the person-level design.
It isinteresting to note, however, that for the one constructed item, a simple dichotomous
variable indicating for each person whether he or she was covered or not (regardless of
insurance type), the treatment differences in reliability are not significant, and in fact
point in opposite directions. This seems to suggest that the household-level design may
be less reliable than the person-level design in characterizing household members by
particular type of coverage, but that there are no real differencesin reliability across
designs with regard to the measurement of whether household members are insured or
not.

4.3.3 Health insurance behavior coding

The health insurance results (summarized in the third panel of Table 3) revea no
statistically significant differences between interview treatments with regard to
interviewers' question-reading behaviors. However, across all three categories of
comparisons we note that all of the observed differences favor the household-level
treatment with one exception: employer-based plans. The third panel of Table 4 shows a
statistically significant difference in respondent behavior for one of the seven items.
Respondents were significantly more likely to display "good" behaviors under the person-
level approach when answering the question on Medicaid.

80fficial U.S. statistics on health coverage are based on the Current Population Survey. In 1998
(the most recent year for which CPS figures are available), 62.0% of the total population was covered by
employer/union-based insurance. The next-most-common type of insurance was Medicare, covering
13.2% of the total population. [Source: CPS WebSite, Health Insurance Historical Table 1: Health
Insurance Coverage Status and Type of Coverage by Sex, Race and Hispanic Origin: 1987-1998]
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4.3.4 Hedlth insurance: Summary of results

On the surface, the results for health insurance survey estimates mirror quite closely the
findings for demographic characteristics and the individual measures of functional
limitations - there is one significant finding in favor of the person-level treatment. A
major difference, however, is the extent to which this one case - employer/union-based
plans - dominates the landscape of health insurance. 1n assessing health insurance
coverage, all itemsare not equal. We cannot escape the conclusion that, in thisinstance,
the person-level approach identified more persons with employer/union-based coverage,
and this differenceis the driving force behind the statistically significant differencein the
rate of uninsured between the two treatments. Item nonresponse is minimal for both
treatments. The one statistically significant finding in favor of the person-level approach
is questionable due to small cell sizesfor that particular item. All significant differences
based on response reliability indicate that the person-level approach is more reliable than
the household-level approach (three of seven items using the index and five of the seven
items using the GDR). We note again, however, that the apparent superiority of the
person-level design applies only to responses regarding specific types of coverage-
reliability estimates did not differ with regard to a summary insured/not insured measure.
There were no statistically significant differencesin interviewer question reading errors
between treatments, and only one significant difference in respondent behaviors favoring
the person-level approach.

Results for the previous topic areas (e.g. school enrollment and the summary measures of
functional limitations) suggest a possible trade-off between survey estimates and response
reliability, such that higher estimates are associated with lower reliability. Although
results for health insurance favor the person-level design both with regard to survey
estimates’ and response reliability, we caution that results may bein part due to
procedural problems associated with identifying policyholdersin the QDERS househol d-
level paper questionnaire and may not be indicative of the household-level approachin
general.

4.4 Program Income Sources

4.4.1 Income sources survey estimates and item nonresponse

*Thereis very little evidence in the survey methods literature to suggest respondents either under-
report or over-report health insurance coverage. However, there is some recent evidence (Nelson et al.
2000) suggesting that the validity of respondents’ self-reportsisfairly high when reporting whether they
are covered or not, but fairly low when reporting the particular source of coverage (employer-based,
directly-purchased, etc.). Specificaly, in a study that compared respondents’ self-reports to reports from
staff at their health plans, respondents appear to over-report employer-based coverage and under-report
public insurance (assuming the health plan staff are the more accurate reporters).
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QDERS included questions on receipt of income from seven government program
sources - worker’ s compensation, unemployment benefits, Social Security, veteran's
payments, SSI, food stamps, and AFDC/welfare/public assistance. These questions were
asked only of persons aged 15 or older, and only those persons are included in the
estimates.

Of the seven income types shown in the fourth panel of Table 1, only one of the estimates
shows a significant difference between the two treatments. In this case, the estimated
frequency of receipt of Social Security is significantly higher for the household-level
approach than for the person-level approach (17.4% vs.13.8%). Note that the direction of
this difference runs counter to the conventional wisdom that the use of a household-level
guestions entails greater risk of under-reporting than the standard person-level approach.
Moore, Stinson, and Welniak (1999) find a general tendency for program income sources
to be under-reported, although the evidence also suggests that this general conclusion
may not apply to Social Security specifically (see Marquis and Moore 1990). Since most
of the QDERS estimates do not differ, we conclude that the two instrument treatments
are, for the most part, quality neutral with regard to reports of program income receipt.
Since social security reports, according to the literature, are essentially unbiased, the
estimate difference we find for Social Security is uninformative about a possible data
quality difference between the two instruments.

Thereisvery little item nonresponse for the program income source questions for either
treatment. Although none of the treatment comparisons for these items is significant, the
rate of nonresponse elicited by the person-level approach exceeds that of the household-
level approach for all seven items. According to asign test (Snedecor and Cochran,
1967), thislevel of consistency supports rejection of the null hypothesis that the two
treatments had the same effect on item nonresponse (p<.05). We also note again,
however, that the difference is exceedingly small, and of doubtful substantive importance.

4.4.2 Program income source response variance

Reliability comparisons for the QDERS program income items are summarized in the
fourth panel of Table 2. We find two significant differences among the seven items, for
veterans' payments and Food Stamps, both of which indicate greater reliability for the
household-level treatment, but only according to the index of inconsistency measure.
Regardless of statistical significance, however, we also note a striking consistency in the
observed differences - for al seven comparisons, and consistently for both reliability
estimates, the person-level interview treatment yielded less reliable data than the
household screener treatment. Thus, despite the general nonsignificance of the individual
comparisons, asign test suggests that the null hypothesis should be rejected (p<.05) in
favor of a hypothesis that the househol d-level treatment produces more reliable responses
concerning program income Sources.
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4.4.3 Program income sources behavior coding

Table 3'sfourth panel summarizes the results of the coding of interviewer behaviors
regarding their administration of the seven program income source questions. The
pattern for these itemsis very similar to the functional limitations results presented
earlier. For the "person 1/household screener” behaviors, interviewers generally
performed better in their presentation of the person-level question - thisisthe case for six
of the seven comparisons, two of which (unemployment benefits and veterans payments)
are statistically significant. For the remainder of the household, however, the oppositeis
true - interviewers administering the household-level questionnaire exhibit consistently
higher levels of "good" behavior, with significant differences for three items (workers
compensation, veterans payments, and SSI). And the sum of these two opposite
processes leads to a very mixed result for the whole household, with no significant
differences and inconsistency in the direction of differences. Respondent behaviors were
uniformly high across both treatments and there were no significant differences.

4.4.4 Program income sources. Summary of results

Results for program income sources clearly favor the household-level approach. Unlike
the previous topic areas in which all significant differencesin survey estimates favored
the person-level approach, the one significant difference among program income sources
favors the household administration. The household-level approach identified
significantly more people receiving Social Security than the person-level approach. Item
nonresponse is minimal for both treatments and there are no significant differences;
however, in all seven comparisons, item nonresponse is lower using the househol d-level
design. All seven program income sources show higher reliability using the househol d-
level approach, and two of these are significantly higher. Behavior coding data was
mixed, resulting in no overall differences between the two treatments at the whole
household level.

4.5 Asset Ownership
4.5.1 Asset ownership survey estimates and item nonresponse.

The person/household experiment was also applied to questions on ownership of five
common types of assets - interest-earning checking accounts, savings accounts,
certificates of deposit (CDs), mutual funds, and stocks. Aswith the "program” income
sources, these questions were asked only of persons aged 15 or older, and only those
persons are included in the estimates, which are summarized in the final panel of Table 1.

Estimate differences for four of the five comparisons are in the direction of a higher
reported frequency of asset ownership for the person-level approach than for the
househol d-screener approach, and for two of these comparisons- checking accounts and
savings accounts - the difference is significant (49.2% vs. 42.5% for checking accounts,
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69.3% Vvs. 60.6% for savings accounts). Especially in light of the strong evidence in the
literature that asset income sources tend to be underreported in surveys (e.g., Moore,
Stinson, and Welniak, 1999), these results suggest that concerns about the househol d-
screener approach to identifying asset ownership may be justified; a person-level
approach may lead to more complete reporting of asset owners.

A distinguishing feature of assets as income sources is that they are often jointly owned.
This means that for some important purposes — measuring income at the level of the
household, for example - identifying al joint ownersisless critical than identifying all
assets owned. The QDERS interview, regardless of specific questionnaire procedures,
asked about ownership "either alone or jointly” for each asset type. It is possible that the
apparent superiority of the person-level approach at identifying asset ownersin fact
represents only a more complete identification of all owners of jointly-held assets and
would not affect the total dollar amount of income from assets attributed to the
household. If thiswere the case, the proportion of households in which someone owned
an asset of a particular type would not differ between the treatment groups. Examination
of the rate of "household" ownership does not support this conclusion, however. As
shown in Table 5, the househol d-level approach identified significantly fewer households
in which anyone owned an interest-earning checking account or a savings account (the
two asset types that showed significant person-level ownership differences) - and the
table further shows that among asset-owning households the two treatments produced
almost identical average numbers of individual owners. So the person-level approach did
not merely improve (increase) the number of joint asset ownersidentified, it identified
more households in which assets were owned.

Although still not particularly troublesome, there is a conspicuous elevation of
nonresponse levels for these items, compared to the other topic areas. Just as
conspicuous, however, are the large (in a statistical sense) and consistent differences
which favor the household-level approach - differences that are statistically significant
for four of the five asset ownership items.

More detailed analyses suggest that the significant nonresponse differences are due in
very large measure to differencesin "don’t know" nonresponse, as opposed to differences
inrefusals. For the four significant nonresponse differences, 95 percent or more of the
difference is accounted for by the difference in "don’t know" nonresponse; across all five
comparisons the two treatments differ very littlein their refusal rates. We raise some
notes of caution with regard to this conclusion. 1n some respects the househol d-level
approach, at least asimplemented in QDERS, may have benefitted from a procedural
bias, since in many cases it considered "no" to be the default response in the absence of
any other information. A "yes" response to the household-level screening question
prompted a"Who had [characteristic X]?" follow-up. Anyone not named in the follow-
up sequence was assumed to not have the characteristic. In fact, if specifically questioned
- as of course everyone was in the person-level approach - some of those default "no’s’
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may have been revealed as uncertain cases.® And thereis evidence in the data, in
particular in the asset ownership results, suggesting that some respondents may have said
"no" to the household screener when, had they been exposed to the person-level
approach, they might have offered a more nuanced response, and revealed some
uncertainty for at least some household members. Seeninthislight, a"no" response that
overstates true certainty for al eligible household members may be aless desirable
outcome than a"don’t know" response, which allows analysts to remove uncertain cases
from survey estimate calculations and permits later adjustments which may reduce bias.

4.5.2 Asset ownership response variance

Asset ownership results are summarized in the final panel of Table 2. For two of the five
types of assets included in the QDERS experiment, interest-earning checking accounts
and stocks, the evidence suggests significantly higher reliability for the household-level
approach compared to the person-level approach. Both the index and GDR show higher
reliability for checking accounts using the household-level approach, while for stocks
only the index shows a significant difference. With one exception, all of the indicators
for the other asset types also suggest higher reliability for the household-level approach,
although again, these remaining effects are not statistically significant.

4.5.3 Asset ownership behavior coding

The asset ownership results, shown in the last panel of Table 3, seem to offer aparallel to
the functional limitations and program income source items. There is an at-best modest
suggestion that for the initial question reading interviewers performed generally better
with the person-level approach (no differenceis significant, but four of five point in the
same direction); for the remainder of the household, the household-level approach
produced better results (here, two differences are statistically significant); with the result
that at the whole household level there are no significant treatment differences (most of
the differences are very small, but aso most favor the person-level approach).
Respondent behavior coding data show no differences between the treatments.

4.5.4 Asset ownership: Summary of results

Survey estimates and response reliability results for the asset ownership items mirror
what we found regarding the items on school enrollment in the demographic section and
the summary measures of functional limitations: higher survey estimates using the
person-level approach and higher reliability using the household-level approach. The

%We also note that following a"yes' to the screener question, and the initial identification of
individuals who possessed the characteristic of interest, the household-level procedures called for
continued "Anyone else?' probes until all members of the household were accounted for, or until
uncertainty was revealed. The behavior coding results (see section 4.2) suggest that interviewers on the
whole performed quite well at this task.
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person-level approach identified significantly more people with two asset types (interest-
earning checking accounts and savings accounts) than the household-level approach. The
household-level approach produced significantly more reliable data for two of the asset
types (checking accounts and stocks) and all five differences for the index are in the same
direction. The household-level approach resulted in significantly lower item nonresponse
for four of the five asset types, and this was primarily due to lower levels of "don’t know"
nonresponse as opposed to refusals. We caution, however, that the household-level
approach may unintentionally reduce "don’t know" nonresponse by its use of household
screening questions, which assume a default answer of "no." Behavior coding data of
interviewer reading errors are mixed, resulting in no statistically significant differences at
the whole household level, and respondent behavior coding data shows no difference
between trestments.

5. Results - Other Evaluations

In thisfinal section we summarize our evaluation of the person/household experiment on
two other dimensions - the average length of the interviews under the two treatments, and
interviewers evaluations of the strengths and weaknesses of each design.

5.1 Interview Length

The timing results clearly confirm the increased efficiency of the household-level
interview as compared to the person-level approach. The average duration of the QDERS
person-level interview was 14.7 minutes, versus 12.0 minutes for househol d-level
interviews, a 23% increase in length, and a difference that is statistically significant
(t=2.03, 32df, p=.05). Our small samples of timed cases turned out to differ slightly with
regard to average household size, with the household-level treatment dlightly exceeding
the person-level. Taking that into account leads to an even greater duration difference on
aper-person basis. person-level interviews took approximately 5.9 minutes per person to
complete, compared to 4.6 minutes per person for the household-level treatment, a 28%
increase (t=1.79, 32df, p<.10)".

1A final note about interview length differences: The difference estimates described here are
conservative, due to the presence of another QDERS research study, which was confounded with the
person/household treatments. In the person-level treatment, if any household member was not related to
the household reference person, a series of questions at the very end of the interview determined who in
the household such persons were related to. In the household-level treatment, the very end of the interview
included questions to ascertain, for every interviewed household, all interrelationships of al household
members. The latter set of questions was not only more involved than the former, but was also
administered in every interview. Thetiming estimates described here include the entire interview, without
taking this difference in interview content into account, and thus no doubt underestimate the true efficiency
gains of the household-level approach.
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5.2 Interviewer Evaluations

Three evaluation items produced significant differences by interview treatment.’> One
item asked interviewers to rate the questionnaires on a 7-point, "boring/repetitious —
engaging/NOT repetitious’ scale. After administering the household-level questionnaire,
interviewers rated it significantly less "boring/repetitious’ than they did the person-level
guestionnaire; the average scale scores were 2.9 for the person-level treatment and 4.3 for
the household-level treatment (F=11.4, p<.005). (Note that these results apply to the "B"
and "Y" (detailed content) questionnaire forms. Similar results were observed for the
"A/X" (roster and demographic items) forms, although there was not a significant
difference.)

Another item asked interviewers to rate the two questionnaires, again on a 7-point scale,
with regard to whether they "worked very poorly" (1) or "worked very well" (7) in
various kinds of households. Interviewersrated the"Y" (household-level) form as
significantly superior to the "B" (person-level form) for two types of households: "large
(4+ person) households' and "households with reluctant/unenthusi astic respondents.” For
the "large household" comparison, the average scale value for the household-level
guestionnaire was 5.3, versus 2.1 for the person-level questionnaire (F=54.7, p<.001); for
the "reluctant respondents” comparison the average scoreswere 4.2 and 2.9 (F=11.1,
p<.005). (These resultsalso apply only to the detailed content questionnaires, and not the
brief roster/demographics forms.)

While these results offer some indication of interviewers' preferences, perhaps a more
compelling indicator of interviewers' attitudes toward the two instruments can be found in
their behavior, as opposed to their verbal reports. We saw in Section 2 some evidence of
a higher response rate for the household-level treatment and alower rate of refusals. The
latter finding, especially, seemstelling. Refusals amost always occur in the first few
seconds of the interaction, well before the nature of the interview itself has any chanceto
actually affect arespondent’s desire to participate; thus we would expect that the two
interview treatments would present interviewers with equivalent levels of initial

“Evaluation questionnaire items on which there was not a significant main effect for interview
treatment included the following:
7-point rating scales. (1) easy to use - (7) hard to use; (1) tedious - (7) efficient; (1) Rs gave their answers
careful consideration - (7) Rs answered too quickly, without much thought; (1) the design of Form [B/Y]
helped reduce Rs' concerns about sensitivity - (7) the design of Form [B/Y] made RS concerns about
sensitivity worse; (1) I'm confident that Form [B/Y] produced good data - (7) I'm NOT confident that Form
[B/Y] produced good data
% "yes" to the following questions. "Were there aspects of Form [B/Y] that you particularly LIKED?';
"Were there aspects of Form [B/Y] that you particularly DISliked?'; "Did the training you received
prepare you adequately to use Form [B/Y]?"
7-point rating scales - "Please... [rate] how well you thought Form [B/Y] worked in the following types of
households (1="worked very poorly;" 7="worked very well"): small (1 or 2 person) households;
households with unrelated people.
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reluctance on the part of respondents. While QDERS did not include any special
procedures aimed at converting refusal cases, interviewers were still expected at the
initial contact to try to persuade reluctant respondents to participate. The fact that
interviewers failed more often on the person-level sideto turn that initial reluctance into a
completed interview suggests that interviewers invested less effort in persuasion, perhaps
because they were less eager to conduct that type of interview. Thisisall conjecture, of
course, about subtle and non-conscious behavioral differences, but it does conform to the
logic of the situation (i.e., the [imited direct impact that instrument design can have on
one-time respondents), and is consistent with other research which finds similar effects
(e.g., Moore and Moyer 1996).

6. Conclusions

Asis often the case with complex experimental studies - especially those which, like this
one, offer a broad range of findings using a broad range of evaluation dimensions across a
broad range of topics - the results of the QDERS person/household experiment do not
lend themselves to easy or sweeping interpretation. There is some evidence here that the
use of a household screener entails an increased risk of under-reporting relative to a
person-level design, but we find evidence of such adifference only for the summary
measures of functional limitations, the identification of persons covered by
employer/union-based health plans, and - perhaps most clearly - in the reporting of asset
ownership. We have sufficient concerns about how the QDERS procedures were
implemented to justify some lack of confidence about the health insurance results. On
the other hand, the results for demographic characteristics, individual functional
limitations items, and program income sources suggest that the two treatments produce
essentially the same estimates. While our results show that the person-level approach
might increase the compl eteness of reporting for some topic areas, our response reliability
measures suggest that thisimprovement may come at a cost of decreased reliability. For
most topic areas (health insurance coverage being the notable exception), we found that
the person-level approach produced less reliable answers than the househol d-level
approach. Wefind differencesin item nonresponse to be trivial for the most part, except
for asset ownership, where the differences approach important levels, and where the
person-level approach results in more nonresponse, and especially more "don’t know"
nonresponse. Finally, our behavior coding assessment does not suggest any inherent
superiority of one design over the other, either with regard to interviewers' correct
administration of survey questions, where each treatment shows strengths and
weaknesses, or with regard to respondents’ ability to produce ready and adequate
responses.

Naturally, responsible survey designers would want to choose design features that
minimize respondent burden, increase interviewing efficiency, reduce refusals and overall
nonresponse, and which appeal most to interviewers. On these dimensions, results from
our study suggest that the household-level approach is preferable.  We cannot, however,
conclude that the household-level approach is preferable across the board in light of other
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data quality indicators. We detect very little evidence suggesting that the use of a
household screener would cause any problems for the items on demographic
characteristics; and for program income sources we find evidence to recommend it, even
apart from its efficiency/burden benefits. For functional limitations and asset ownership,
however, there is some indication that the household-level approach risks data quality to
an extent that increased efficiency and reliability may not be sufficient compensation.
Finaly, for health insurance we find fairly strong evidence that the househol d-level
approach results in under-reporting of employer-based plans, but caution that this finding
could be an artifact of the particular QDERS design, not the general househol d-level
approach.

On the whole, we view the QDERS experience as a positive step toward providing
concrete data about the costs and benefits of using household-level screening procedures
in household-based surveys. At the same time, we are not blind to QDERS' limitations-
chief among them its low response rate, lack of validating information, non-automated
format, and limited number of content areas - and the restrictions they impose on our
ability to draw firm conclusions.

The mix of results from this study have prompted usto consider severa alternative
avenues of research to determine why the two design strategies produced different and
sometimes conflicting results. One area of research might address the different cognitive
processes peopl e use when responding to person-level versus household-level questions.
Collecting information about memory organization and knowledge structures as they
relate to these two designs - e.g. how the different designs are understood, how
respondents decide who does or does not possess a specific characteristic of interest, and
what determines how the respondent decides which individuals to report - would be
useful for gaining a better understanding of the different results. For example, higher
reports from the person-level approach may relate to saliency; that is, individuals who
marginally possess the characteristic of interest may be reported in the person-level
approach because of the direct person-by-person questioning, whereas they are not
reported in the household approach because of the marginality of their circumstances.
Research into the cognitive processes used in responding to the two approaches - such as
cognitive interviews, respondent debriefings, and reconciled reinterviews - is needed to
determine whether issues such as saliency merit further investigation.

Our results also suggest that the household-level approach may be more appropriate for
some content areas than for others. Research examining how the two approaches
compare with various content areas and question characteristics might help determine
when one design may be better suited than the other. We suggest conducting experiments
whereby the two approaches are tested and question content and characteristics are varied
along dimensions such as subjectivity/objectivity, content sensitivity, prevalence of
characteristic of interest, concept clarity, and knowledge level and awareness. The
previously noted efficiencies of the household screening questions may be enhanced or
reduced depending on the question characteristic or content area.
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Lastly, we view the addition of validating data as an especially promising component of
the next stage of research. One type of validation study, a one-directional record check
approach (i.e. sample people with known characteristics and interview them), may be
sufficient to address the primary substantive concern: Does the household-level
screening approach increase the risk of under-reporting?

If more rigorous research continues to suggest that use of household-level screening
designsincreases the risk of under-reporting errors, then survey methodologists will face
two important research challenges. First, we will need to develop and test good theories
to explain why household screening designs are acceptable for some content areas and not
for others. And second, we will need to find ways to refine those designs to maintain
their efficiencies and other benefits, while at the same time improving the accuracy of
respondents reports.
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Table 1: Estimated Rates and Item Nonresponse for Selected Demographic Characteristics,
Functional Limitations, Health Insurance Coverage, Program Income Sour ces, and Asset

Owner ship
ESTIMATED RATE ITEM NONRESPONSE
ANALYSISSUMMARY: (% yesfor al persons 15+) | (% nr for all persons 15+)
PERSON-LEVEL vs. HH-LEVEL QUESTION
FORMAT Person- HH-leve Person- HH-leve
(EXCLUDES 1-PERSON HHs) level level
(n=1,110) (n=1,152) | (n=1,119) (n=1,162)

Demographic Items
Usually live here? (includes kids) 99.0 98.8 0 0 0
(% no) (1.0 < (1.2
Hispanic origin? (includes kids) 7.9 < 8.0 0.3 > 0.2
Ever served in US armed forces? 154 > 14.4 0.1 > 0
Currently enrolled in school ? 215 > 18.7¢ 0.1 > 0
Functional Limitations (individual items)
Difficulty seeing newsprint even with glasses? 52 < 53 0.5 > 04
Difficulty lifting/carrying 10lbs? 85 > 6.0** 0.5 < 0.9
Difficulty walking quarter mile? 9.3 > 7.9 1.0 < 11
Difficulty climbing stairs w/o resting? 6.8 > 6.5 1.0 > 0.8
Difficulty hearing normal conversation? 58 > 51 1.0 < 13
Uses specia aids? 54 < 5.8 0.7 < 1.0
Functional Limitations (summary measur es)
Persons with any functional limitation 20.2 > | 16.2%**
Persons with any severe limitations 17.3 > 14.0**
Number of functional limitations:

1 (number of limitations people have) 12.1 > 8.5%**

2 3.2 > 3.0

3+ 49 > 4.7
Households w/ at least one person w/ a limitation 152 > 12.1**

(Table 1 continued.......... )




ANALYSISSUMMARY:
PERSON-LEVEL vs. HH-LEVEL QUESTION

ESTIMATED RATE
(% yesfor al persons 15+)

ITEM NONRESPONSE
(% nr for all persons 15+)

FORMAT Person- HH-level Person- HH-level
(EXCLUDES 1-PERSON HHYs) level level
(n=1,110) (n=1,152) | (n=1,119) (n=1,162)
Health Insurance
Employer/Union 75.1 65.3*** 25 1.0
Direct purchase 94 10.8 17 0.7
Outside household 3.8 45 12 0.4
Medicare 9.7 11.2 0 4.4*%*
Medicaid 5.9 8.0 29 40
Military 4.7 38 0.8 04
Other 19 12 20 0.4
Uninsured (residual) 6.6 12.6%**
I ncome sour ces
Receive worker’ s compensation? 14 17 13 0.8
Receive unemployment benefits? 31 24 12 1.0
Receive Social Security? 13.8 17.4%** 16 1.0
Receive vets pension/comp? 2.6 20 0.8 04
Receive SSI? 19 15 15 1.0
Receive Food Stamps? 2.6 2.6 0.9 0.6
Receive AFDC/welfare/public asst? 13 1.0 0.7 0.5

(Table 1 continued......... )




ESTIMATED RATE ITEM NONRESPONSE

ANALYSISSUMMARY: (% yesfor all persons 15+) | (% nr for all persons 15+)
PERSON-LEVEL vs. HH-LEVEL QUESTION
FORMAT Person- HH-level Person- HH-leve
(EXCLUDES 1-PERSON HHYs) level level
(n=1,110) (n=1,152) | (n=1,119) (n=1,162)

Asset Owner ship

7.6 > 6.5

I nterest-earning checking account? 49.2 > | 425%** (DK=5.4) (DK=4.4)
(ref=2.3) (ref=2.1)
6.0 > 4.4*
Savings account? 69.3 > | 60.6%** (DK=3.7) (DK=1.7)
(ref=2.3) (ref=2.7)
7.9 > 4.6%**
CDs? 17.2 > 15.0 (DK=5.6) (DK=2.5)
(ref=2.4) (ref=2.1)
7.1 > 4.3%**
Mutua funds? 194 > 17.8 (DK=4.6) (DK=1.9)
(ref=2.5) (ref=2.4)
6.9 > 4.6**
Stocks? 19.4 < 19.8 (DK=4.4) (DK=2.2)
(ref=2.5) (ref=2.4)

p<.10%; p<.05**: p<.01***




Table 2: Response Reliability - Index of I nconsistency and Gross Difference Ratet

INDEX OF GROSS DIFFERENCE
ANALYSISSUMMARY: INCONSISTENCY RATE
PERSON-LEVEL vs. HH-LEVEL QUESTION
FORMAT Person- HH-level Person- HH-level
(EXCLUDES 1-PERSON HHYs) level level
(n=715) (n=740) | (n=715) (n=740)

Demographic Items
Usually live here? (includes kids) 86.4 89.7 13 < 17
Hispanic origin? (includes kids) 15.3 94 20 > 11
Ever served in armed forces? 8.2 129 22 < 32
Currently enrolled in school ? 221 15.4%** 7.0 > 4.4***
Functional Limitations (individual items)
Difficulty seeing newsprint even with glasses? 60.1 46.7 5.6 > 4.7
Difficulty lifting/carrying 10lbs, bag of groc 35.8 36.2 5.6 > 4.0
Difficulty walking quarter mile/3 city blks 28.8 24.9 4.8 > 4.0
Difficulty climbing stairs w/o resting 35.0 333 43 > 39
Difficulty hearing normal conversation 48.4 475 52 > 4.9
Uses specia aids 135 21.9 15 < 2.8
Functional Limitations (summary measur es)
Persons with any functional limitation 40.4 28.3** 12.4 > 8.2F**
Persons with any severe limitation 45.6 50.4 125 > 12.3
Households w/ at least one person w/ alimitation 333 22.2** 8.0 > 4.9%*
Number of functional limitations) 53.7 41.8** 175 > 13**

(Table 2 continued......... )

A low index of inconsistency indicates high reliability; conversely, a high index indicates low
reliability. Asarule of thumb, the Census Bureau considers an index of less than 20 as low response
variance (high reliability); an index between 20 and 50 as moderate response variance; and one over 50 as

high response variance (low reliability) (see McGuinness 1997).




INDEX OF

GROSS DIFFERENCE

ANALYSISSUMMARY: INCONSISTENCY RATE
PERSON-LEVEL vs. HH-LEVEL QUESTION
FORMAT Person- HH-level Person- HH-level
(EXCLUDES 1-PERSON HHYs) level level
(n=715) (n=740) | (n=715) (n=740)
Health I nsurance Coverage (individual items)
Employer/union 22.8 < 25.8 75 < 11.5**
Direct purchase 2.7 < 47.6 6.1 < 9.8**
Outside household 321 > 320 21 > 2.0
Medicare 0 < | 9.8%*x 0 < | 20¢**
Medicaid 11 < 32.1** 0.9 < B.2%**
Military 4.4 < | 40.1** 0.5 < 2.0
Other 100.6 < 101 12 < 2.6
Health I nsurance Coverage (constructed item)
Uninsured 40.1 > 311 3.8 < 6.3
Program Income Sour ce Items
Receive worker’s comp? 52.4 > 445 24 > 2.3
Receive unemployment benefits? 38.2 > 323 2.8 > 21
Receive Social Security? 12.7 > 94 35 > 2.8
Receive vets pension/comp? 39.6 > | 27.0%** 24 > 13
Receive SSI? 50.9 > 36.3 25 > 13
Receive Food Stamps? 37.7 > | 22.5%** 19 > 12
Receive AFDC/welfare/public asst? 67.3 > 449 19 > 11
Asset Ownership Items
I nterest-earning checking account? 55.2 > 46.1** 30.8 > 25.2**
Savings account? 39.6 > 38.7 191 < 20.1
CDs? 479 > 445 15.7 > 13.6
Mutual funds? 45.6 > 419 174 > 14.8
Stocks? 44.6 > 34.7* 16.0 > 13.0

p<.10*; p<.05**; p<.01***




Table 3:

Behavior Coding Results - Interviewer Behaviors

INTERVIEWER
BEHAVIOR CODING
ANALYSISSUMMARY:
PERSON-LEVEL vs. HH-
LEVEL

PERSON 1/
HH SCREENER
(% "good" behavior)

PERSONS 2+/
"WHO?' FOLLOWUPS
(% "good" i’ er behavior for all
followups after person 1)

WHOLE HOUSEHOLD
(% "good" i’ er behavior for
all hh members)

Functional Limitations

Person- HH- Person- HH-level | Person- HH-
QUESTION FORMAT level level | level level level
(EXCLUDES 1-PERSON HHs) (n=34) (n=42) | (n=33) (n=39) (n=34) (n=42)

Demographic Items

Usually live here? 75.8 < 83.3 96.6 < 97.2 774 < 83.3

Hispanic origin? 100 > 97.7 100 > 97.6 100 > 95.2

Ever served in US armed forces? 100 > 95.2 96.7 > 95.1 96.7 > 92.9

Currently enrolled in school ? 97.0 < 97.6 96.6 > 92.7 93.1 > 90.5

Difficulty seeing newsprint? 97.1 > 88.1 90.9 < 100.0* 90.9 > 88.1
Difficulty lifting 10 Ibs.? 100.0 > 90.5 68.8 < 94.7*** 68.8 < 85.7*
Difficulty walking 1/4 mile? 100.0 > 85.7** 63.6 < 97.2%** 63.6 < 83.3*
Difficulty climbing stairs? 97.1 > 83.3* 100.0 > 94.7 97.0 > 83.3*
Difficulty hearing conversation? 100.0 > 90.5 100.0 > 92.3 100.0 > 85.7**
Uses special aids? 100.0 > 92.9 97.0 > 92.3 97.0 > 88.1

(Table 3 continued......... )



Program Income Sour ces

INTERVIEWER PERSON 1/ WHI(D)ERIS:((;TES\-:\//UPS WHOLE HOUSEHOLD
BEHAVIOR CODING HH SCREENER %" ood". ier behavior for all (% "good" i’ er behavior for
ANALYSISSUMMARY: (% "good" behavior) (} ﬂ oft 1 al hh members)
PERSON-LEVEL vs. HH- olfowups after person 1)
LEVEL Person- HH- | Person- HH-level | Person- HH-
QUESTION FORMAT level level | level level level
(EXCLUDES 1-PERSON HHs) (n=34) (n=42) (n=33) (n=39) (n=34) (n=42)
Health Insurance
Employer/union 93.3 < 100 733 > 70.0 66.7 < 70.0
Direct purchase 86.7 < 95.0 93.3 < 95.0 80.0 < 95.0
Outside household 100 100 93.3 < 100 93.3 < 100
Medicare [insufficient cases for analysis]
Medicaid 86.7 < 95.0 80.0 < 85.0 80.0 < 85.0
Military 93.3 < 95.0 86.7 < 95.0 80.0 < 95.0
Other 93.3 < 95.0 86.7 < 90.0 80.0 < 90.0

Receive worker’ s compensation? 94.1 < 95.2 84.4 < 97.5* 81.3 < 92.9
Receive unemployment benefits? 100 > 81.0%** 93.8 < 97.1 93.8 > 78.6
Receive Socia Security? 97.1 > 88.4 96.9 > 94.9 93.8 > 83.3
Receive veteran's pension/comp? 914 > 71.4%* 84.4 < 100* 84.4 > 714
Receive SSI? 80.0 > 68.3 50.0 < 96.4*** 46.9 < 65.9
Receive Food Stamps? 100 > 925 93.8 < 100 93.8 > 925
Receive AFDC/welfare/public asst. 100 > 90.2 93.8 < 100 93.8 > 90.2

(Table 3 continued......... )



INTERVIEWER
BEHAVIOR CODING
ANALYSISSUMMARY:
PERSON-LEVEL vs. HH-
LEVEL

PERSON 1/
HH SCREENER
(% "good" behavior)

PERSONS 2+/

"WHO?' FOLLOWUPS
(% "good" i’ er behavior for all
followups after person 1)

WHOLE HOUSEHOLD
(% "good" i’ er behavior for
al hh members)

Person- HH- Person- HH-level | Person- HH-
QUESTION FORMAT level level | level level level
(EXCLUDES1-PERSON HHS) | (n=34) (n=42) | (n=33) (n=39) | (n=34) (n=42)
Assets Owner ship
I nterest-earning checking account? 100 > 92.7 90.3 > 87.8 90.3 > 82.9
Savings account? 824 > 81.0 87.1 < 92.3 80.7 > 76.2
CDs? 85.3 > 73.2 813 < 100** 813 > 73.2
Mutual funds? 97.0 > 90.5 90.0 < 97.6 90.0 > 88.1
Stocks? 94.1 < 95.2 83.9 < 97.5* 80.7 < 92.9

NOTE: Significant differences are noted in bold

*p<.10; **p<.05; ***p<.01




Table 4: Behavior Coding Results - Respondent Behaviors

RESPONDENT BEHAVIOR
CODING ANALYSIS

PERSON 1

(% adequate and qualified

Functional Limitations

SUMMARY: answers)

PERSON-LEVEL vs. HH-LEVEL Person- HH-

QUESTION FORMAT level level

(EXCLUDES 1-PERSON HHs) (n=33) (n=42)

Demographic Items
Usualy live here? 93.9 > 90.2
Hispanic origin? 93.9 < 97.6
Ever served in US armed forces? 100 > 97.6
Currently enrolled in school ? 84.9 > 78.0

Health Insurance

Difficulty seeing newsprint? 97.1 > 92.9
Difficulty lifting 10 Ibs.? 100.0 100.0
Difficulty walking 1/4 mile? 100.0 > 92.7
Difficulty climbing stairs? 97.0 > 94.7
Difficulty hearing conversation? 97.1 > 92.7
Uses specia aids? 100.0 100.0

Employer/union 86.7 < 90.0
Direct Purchase 86.7 < 94.4
Outside Household 100 > 95.0
Medicare 100 100
Medicaid 100 > 84.2*
Military 100 100
Other 100 > 90

(Table 4 continued



RESPONDENT BEHAVIOR
CODING ANALYSIS

PERSON 1
(% adequate and qualified

Assets Owner ship

SUMMARY: answers)

PERSON-LEVEL vs. HH-LEVEL Person- HH-

QUESTION FORMAT level level

(EXCLUDES1-PERSON HHS) | (n=33) (n=42)

Program Income Sour ces:
Receive worker’ s compensation? 100 > 925
Receive unemployment benefits? 100 > 95.0
Receive Social Security? 97.0 < 97.6
Receive veteran’s pension? 82.9 < 95.1
Receive SSI? 100 > 97.4
Receive Food Stamps? 97.0 < 100
Receive AFDC/welfare/public asst? 100 100

Interest-earning checking account? 76.5 > 575
Savings account? 94.1 < 97.6
CDs? 91.2 < 92.3
Mutua funds? 90.9 > 80.0
Stocks? 88.2 < 90.2

*p<.10; **p<.05; ***p<.01



Tableb. Household Owner ship of Selected Assets and the Average Number of Owner s per
Asset-Owning Household.

HOUSEHO'&iTOeN NERSHIP AVERAGE NUMBER OF
% of HHS with o OWNERS PER ASSET-
ANALYSIS SUMMARY: (% of HHs with any report OWNING HOUSEHOLD
PERSON-LEVEL vs. HH-LEVEL ownership by any person age (among persons 15+)
QUESTION FORMAT 15+)
(EXCLUDES 1-PERSON HHs) Person- HHdleve | Person- HH-level
level level
(n=447) (N=461) | (n=447) (N=461)
I nterest-earning checking account? 59.7 > 54.0* 19 > 18
Savings account? 78.1 > 70.7%* 20 20
CDs? 215 < 21.9 18 > 1.6%*
Mutual funds? 25.7 > 24.3 17 17
Stocks? 25.1 < 20.1 18 > 16

p<.10%; p<.05**: p<.01***
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Form B(1) Person Questionnaire Enter Case ID Enter Sample ID -

ENTER PERSON NUMBER (from Item 1, Form A)

CHECK ITEM: Refer to Form A, Item 7

ATTACHMENT B

(Complete a separate questionnaire for each person)

If ageis 15+ (Ask 1)
If age is <15 (Go to 14)

The next few questions are related to (your/name’s) physical health.
{Do you/Does name) have difficuity seeing the words and letters in
ordinary newspaper print even when wearing glasses or contact lenses?

YesD pk [ (Goto 3)
No O (Goto3) Ref [ (Goto3)

(Are you/ls name) able to see the words and letters in ordinary newsprint at all?

ves pk O
No [J Ref [

(Do you/Does name) have any difficulty lifting and carrying something as
heavy as 10 pounds, such as a full bag of groceries?

ves [ DK [ (Goto5)
No O (Goto5) Ref [ (Go to 5)

{Are you/ls name) able to lift and carry this much weight at all?

Yes [ pk [

No I Ref [

(Do you/Does name) have difficulty walking a quarter of a mile -- about 3 city blocks?

Yes‘ﬂ pk O (Goto7)
No O (Gotwo?7) Ref [ (Goto7)

(Are you/ls name) able to walk a quarter of a mile at all?

ves O px [J
No O Ref [

TR
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7.
8.

9.

10.

1.

12.

13.

(Do you/Does name) have any difficulty climbing a flight of stairs without resting?

Yes pk O (Goto9)

No (Go 10 9) Ref [ (Gow9)

(Are you/ls name) able to climb a flight of stairs without resting at all?

Yes DK
No O Ref [

(Do you/Does name) use any special aids such as a hearing aid, cane,
wheelchair, or some other aid?

Yes DK [ (Goto11)
No O Gotwo11 Ref O (Goto 11)
Which type of aid (do you/does name) use?
(MARK ALL THAT APPLY)
Hearing aid O Crutches [J
Cane O Leg Brace O
Wheelchair [] Other (Specity)
‘Walker O

(Do you/Does name) have any difficulty hearing what is said in a normal
conversation with another person, (even when using a hearing aid)?

Yes [ DK (Go to 13)

No I (Goto13) Ref (Go to 13)

{Are youfls name) able to hear what is said in a normal conversation at all?

Yes pk O
No Ref [

(Do you/Does name) have a physical, mental or other health condition that
limits the kind or amount of work {you/he/she) can do?

Yes DK

No Ref

LR




14.

15.

16.

17.

18.

19-CK

18.

The next questions are about health insurance coverage.
(Are you/ls name) covered by a health insurance plan provided through
a current or former empioyer or union?

PROBE: Include COBRA and health insurance plans provided by colleges
and universities to students.
PROBE: Do not include military health insurance here; that

will be covered later in another question.

Yes DK O (Goto16)
No OO (Goto 16) Ref [1 (Goto 16)

Who is the policyholder for this plan?
pk O
Enter line number of person (from Item 1, Form A) Ref

(Are you/ls name) (also) covered by a health

pian that was PURCHASED DIRECTLY, that is,

not related to current or past employment?

PROBE: Include insurance plans purchased through a professional
association or trade group.

PROBE: Do not include military health insurance here; that
will be covered later in another question.

Yes DK O] (Gotw18)
No (Go to 18) Ref [ (Goto 18)

Who is the policyholder for this plan?

pk [
Enter line number of person (from Item 1, Form A) Ref L]

(Are you/ls name) (also) covered by the health pian of someone
who does not live in this household?

Yes DK

No [ Ref [J

Person’s age is 65+ (Ask 19)
All others (Go to 20)

(Are you/ls name) (also) covered by Medicare?

PROBE: Medicare is the health insurance for persons
65 years old and older or persons with certain disabilities.

Yes pk [

No OJ Ref [

[T




20.

21,

22.

23.

(Are you/ls name) (also) covered by Medicaid or any
other type of government assistance program that pays for health care?

Yes DK
No [J Ref

(Are you/ls name) (also) covered by CHAMPUS,

CHAMPVA, Tricare, VA, military health care, or the Indian Health Service?

Yes [ pk O (Go to 23)
No (Go to 23) Ref [ (Goto23)

Which plan (are you/is name) covered by?

CHAMPUS CHAMPVA Other

Tricare VA Healthcare
Other Military O Indian Health Service L[]

(Are you/ls name) (also) covered by any (other) type of health plan?

Yes DK [ (Goto25-CK)
No [J (Goto25-CK)  Ref [ (Go to 25-CK)

24. Which type of insurance (do you/does name) have?

25-CK

25.

Medicaid | Indian Health Service
Medicare Other government healthcare
CHAMPUS Employer/union-provided (policyholder) O
CHAMPVA O Employer/union-provided (as dependent) O
Tricare Privately purchased (policyholder)
VA Healthcare [ Privately purchased (as dependent)
Other Military O Plan of someone outside household

Other
if 14, 16, 18, 19, 20, 21 or 23 is “Yes".....(Go to 27-CK)

All others.....(Ask 25)

| have recorded that (you do/name does) not have
health care coverage of any kind. (Do you/Does name) have health
insurance or coverage through a plan | might have missed?

Yes DPK O (Go to 27-CK)
No OJ(Got027-CK)  Ref H](Goto27-CK)

4 0of 10
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27-CK

27.

28.

29.

30.

Which type of insurance (do you/does name) have?

Medicaid Indian Health Service O
Medicare Q Other government healthcare
CHAMPUS O Employer/union-provided (policyholder) O
CHAMPVA O Employer/union-provided (as dependent) O
Tricare Privately purchased (policyholder)
VA Healthcare Privately purchased (as dependent)
Other Miljtary O Plan of someone outside household

Other g

Person is 15+........ Ask 27
Person is <15....... Go to 52-CK

The next few questions are related to various types of income people
sometimes receive. Atanytime last year, that is, from January to December
of 1998, did (you/name) receive the following types of income:

Worker's Compensation payments or other payments as
a result of a job-related injury or illness?

Yes [ DK O (Goto29)
No OO Gotw29) Ref [ (Go to 29)

During which months in 1998 did (you/name) receive Worker’s Compensation payments?

Jan [ May Sep All months
Feb Jun O Oct u
Mar [J ua O Nov [ DK

Apr D Aug O Dec D Ref Dl

How about unemployment payments?
(Did (you/name) receive any type of unemployment payments at anytime in 19987?)

Yes [ DK (Go to 31)

No O (Gote31) Ref [1 (Goto31)

During which months in 1998 did (you/name) receive unempioyment payments?

Jan [ May | Sep D| All months D
Feb L] w O Oct
Mar [] u O Nov DK O

Apr O Aug in Dec I Ref

ITRRIERT




32.

33.

34.

35.

36.

37.

{How about) Social Security payments?
(Did (you/name) receive Social Security payments at anytime in 19987)

Yes DK O (Goto33)

No (Go to 33) Ref (Go to 33)

During which months in 1998 did (you/name) receive Social Security payments?

Jan [ May O Sep ] All months
Feb [1 Jom O Oct [1 )
Mar ] w O Nov DK O

Apr | Aug O Dec [ Ref

(How about) Veteran’s payments?
(Did (yowname) receive any Veteran's payments at anytime in 1998?)

Yes DK (Go to 35)

No O (Goto35) Ref (Go to 35)

During which months in 1998 did (you/name) receive Veteran’s payments?

Jan [J May Sep All months [
Feb Jun [ oct O
Mar [ Jul Nov [J DK

Apr Aug Dec Ref

(How about) Supplemental Security Income, or SSI, a program for low-income elderly or disabled persons?

(Did (yowname) receive SSI at anytime in 1998?)

Yes 1 pK O (Goto37)

No [ (Goto37) Ref L (Go 0 37)

During which months in 1998 did (you/name) receive SSI?

Jan [ May | Sep O All months [
Feb [] Jun oct O
Mar ] Jul Nov DK O

Apr O Aug d Dec Ref O

(How about) Food Stamps?
(Did (name/you) receive Food Stamps at anytime in 19987)

Yes DK L] (Goto39)
No [ (Go to 39) Ref (Go to 39)

(0TRNNRLE



38.

40.

41.

42.

43,

38.

During which months in 1998 did (you/name) receive Food Stamps?

Jan May O Sep O All months []
Feb [ Juw [ oct O
Mar [] a [ Nov [J DK |

AprD Aug O Dec [ Ref |

(How about) AFDC, welfare, or other public assistance payments?
(Did (you/name) receive any AFDC, welfare, or public assistance at anytime in 19987?)

Yes DK [ (Goto4l)
No [0 (Gotwo41) Ref (Go to 41)

During which months in 1998 did (you/name) receive AFDC, welfare, or public assistance?

Jan [ May O Sep O All months []
Feb [ Jun [ oct [

Mar [J Jul Nov DK O
Apr Aug O Dec [J Ref O

Did (you/name) own an interest-earning checking account either alone or jointly at anytime in 19987
Yes Mark an “X” in box on side flap, ONLY if this questionnaire is for reference person.

No O ok 0O
Ref [

Howgbout a savings account?
(Didrvou oyn a savings account either alone or jointly at any time in 1998?)

Yes [0 Mark an “X” in box on side flap, ONLY if this questionnaire is for reference person.

No O DK
RefD

{How.ahout) certificates of deposit?
(Did #ou own any certificates of deposit either alone or jointly at any time in 19987)

Yes [ Mark an “X” in box on side flap, ONLY if this questionnaire is for reference person.

No OO px O
Ref I

INTRERTn




44,

45,

46-CK

.

Excluding anything held as part of a retirement account, did (you/name) own any mutual funds,

either alone or jointly, at any time in 19987

Yes [ Mark an “X” in box on side flap, ONLY if this questionnaire is for reference person.

No DK

Ref D

Excluding anything held as part of a retirement account, did (you/name) own any stocks, either

alone or jointly, at any time in 19987

Yes L] Mark an “X” in box on side flap, ONLY if this questionnaire is for reference person.

No pk O

Ref D

This questionnaire is for Reference Person and side flap is marked - Ask 47-51, as applicable

All others............ Go to item 52-CK .

The next few questions are about interest and dividend income (you/name) may have received in the last year,
that is, between January and December of 1998. For these questions, we’re NOT interested in interest and
dividends associated with an IRA, a 401K, or any other type of retirement account.

47. How much interest did (you/name) earn on all

interest-earning checking accounts in 19987 (GO TO NEXT SOURCE)
DK D (GO TO NEXT SOURCE)
Ref I (GO TO NEXT SOURCE)
48. How much interest did (you/name) earn
on all savings accounts in 1998 ? (GO TO NEXT SOURCE)
DK [ (6o To NEXT sOURCE)
Ref D (GO TO NEXT SOURCE)
49. How much interest did (you/name) earn
from all CDs in 19987 (GO TO NEXT SOURCE)
DK [ o To NEXT souRCE)
Ref D (GO TO NEXT SOURCE)
50. Excluding retirement accounts, how much
did (you/name) earn in mutual fund (GO TO NEXT SOURCE)
dividends in 1998?
DK L[ (6o To NEXT souRCE)
Ref [ (GoTO NEXT SOURCE)
51. Excluding retirement accounts, how much pd
did (you/name) earn in stock dividends in (GOTO N%URCED
19987 Z N—,
DK f(co To NEXT $6URCE)
Ref [Ll}oTo SOURCE)
(LR T
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52-CK REFER BACKTO FORM A

If Item 2 (FORM A) contains a code of 40-45 for this person, then ask 52.

All others....... Goto 57-CK

52. Earlier you said (name was/you were) not related to (you/reference person).
(Are you/ls name) reiated to anyone else in the household?

ves O DK [ (Go t0 57-CK)
No O (Goto57-CK)  Ref [ (Go to 57-CK)

53. How many other people in this household (are you/is name) related to?

54. What are the names of the persons | 55. How is [name of person in item 54, row(1...2, 56. [OFFICE
in the household (you are/name is) etc)] related to (person for whom this Form B USE ONLY:
related to? ‘ is being completed)? ENTER LINE

Enter relationship code from Flashcard A.1 NUMBER OF
If an answer is an “Other” category, write code THIS
number and exact words used to describe relationship. PERSON IN
FORM A,
ITEM 1]

1% person

2* person

3™ person

4® person

57-CK

If this is NOT the last person questionnaire for the household... Go to Form B for NEXT person.

If this is the last person questionnaire for the household............. Go to 58-CK

58 CK This household has only one person 15 +

All others............. (Ask 58)

................ (Go to 60)

INTHRNEL R
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58. One last thing: The Census Bureau sometimes recontacts households,
for quality control or to update information. If we do that and talk

to someone else in the household, is it OK to refer back to the answers you gave today?

Yes [ (Go to 60) DK (Ask 59)
No [J (Ask 59) Ref L1 (Go to 60)

Record any volunteer comments:

59. Can you tell me what bothers you or concerns you about this?

(Record verbatim response: then go to 60.)

60. That completes the survey. Thank you very much for your participation.

10o0f10

[T



M (I -

(‘Paucnusw uosiad yoes I0) ¥ NBeW)

O >a 0 >a O > O ~o [ >a g »a

ZInoqe aans jou nok Jae oym gy

(Goron) oM
(ay 01 09) [ >a (5 03 00) g °oN

1 aiay oAl [ @:°u el (pauonuaw
0164 OAY| 810y Al [ @eu eni [ o:uan O ) pouon
>__m3m_:H_._.oz s80Q za:%u._,oz 390(Q Allensn 1 ON sa0Q Alensn JON 800 Allensn 1 ON $80Q Alensn | ON s20Q uosIad LoES 10) B18Y 3AI| AjeNST JON S80( /BW O} @NUNUC))

29519 auoAuy 3804d
(‘pauonusw uosiad yoes 1o; ai1ay any Ajjensn 10N 300 Mep)
Sy anl| A[lensn Jou S0P OYMm “BY

(g o1 00) O joy (e 01 00)) D ON
(ayo10D) ] Ma {5 0109) [ seA

&89y oAy Ajjensn pals]| OARY Om SuoAIand S30Q €

é(oweu) ynoge moy yse 'g-¢ suosiud 104

L°X PJBOYSE| 4 WO BP0D 18jug

é(uossad asuaiajal) o) parejas (aweu) S1 MOH “Z

(sweu 58| pue sy Ja1ug)

“awioy st} spual 1o sumo oym suosiad
8y} Jo auo 10 uosiad ay) Jo aweu ayl yum Liels édaay :
BuyAeys 10 Buray suossad jje jo saweu Yy S4B JBYp | |

uosiad

9 uosased G UOSIdg P uosudg € uos.iadg Z uosiad Etel EH Y EE(

[0 -pedes si sses i xog ey '

191S0Y PIOYOSNOH - D ai ojdwes Jajuzy ai @se i2juz X wiog

_|. D INZWHOVILV |I_ -




r (LT

O a g ™a O>a [ >4 O*a

[ toouos ur paporug [ teows ur payjosug [ toows w pojonyg [ tooyos ut pagoauy 0] tooups w paijomug

g »a O »a 1 a xa [dxa

[ 4V wpenes [ 9V wpeans ] 4V wpeneg [ &V wpeaes [} 4V utpsnieg

g »a

] toowds ut pajrouy

0 ~a

[ 9V upeasg

-

(‘pauojuaw uosiad yoes 1o} N MeN)

ZINOQE 34nNS J0U NOA 348 oYM g8

(60109) [ JoH
(goion) [ a (o109} [ oN
(pauonusWw LOSIad Yoes 10} |0OYDIS U] PAJICIUT HIBLl O} BNUIU0D)

£9S)9 duoAuy 3904d
(‘pauonuasw uosiad yoRa 10} [OOYDS Ul PB|I0IUT HIBN)
iPIIOIUD SEM OYM, “ER

(sor0o9) [ sed (ojon) [J oN
(gg 01 0D) ] »a (eg 0109) [ 594

cou ed 10 Ny J2YyNo JooYIS
ut pajjoaud J9A0 pue S| 868 pjoyasnoy ay) w1 auokue
sem ‘Aepol pue g6l Joquiajdos usomyaq Suniue 3y -2

(‘pauonustw uosiad yoes 1o} YA Hep)

Zinoge auns jou nok aJe oym ‘q9

(Loyon) [] 18y
(ag 0} 09) [ >a {(£0y09) ] ON
{peuoiuaw uosiad yoes 10 "4’y Ul paalag }ew 0} anuiuon)

&9S}9 auoAuy :1g0Hd
(‘pauonuaw uosiad yors U0y *4"y Ul panlag sew)
£$9104 paully 3y} Ui PIAIDS OYM "B9

(Lo109) [] ted

(£o10n) [ oN
(ag o1 0ny) ] »a

(eg 01 0D) [] seA

£$93103 pauuy SN 9ys ul
AINp GANOE UO PIAIDS JDAS PIISI| OABY OM GUOAUE SBH G m




r ULV

L] L .

O ea O 2 Oy O 4
O [ w Ox»a Ow

Opey O 4 Ory O+ ey []4
OMa Ow oYa oW oY oW

HiENEnnin

O a O 3
O g w

HEIRIN N

0 oruedsty O oluedsiy 0 ojuedsip O oiedsiH O owedsiH | oruedsry

-

A WHOd OL 09

s{oweu) Inoge mol ise ‘g-z suosisad 104

‘€'X PJIBOUSE|H WOt 8P00 J8juy

SPILMBW JDAIU JO

‘poajesedas ‘pOIIOAID ‘PIMOPIM ‘pILUEBUI MOU {dzu) S
{(+G1 10j Ajuo sisy) {AHVYSSIDIIN 31 USV) b1

il{oweu) ;noge moly Hse ‘g-z suosiad ao4

cobe s (oweu) + jJeym 1

c(owru) Inoge moy :se ‘g-z suossrd 104

&9l } 40 IR ) si
{ABYSSIOAN 4i WSV} “ZI

c{aweu) incge moy :yse ‘g-z suosde 104

"2 X pieoyse;4 wou) mvoo»um\MW\

"9oRJ SUO UBY] SJOWI OS00YD UBD NOA". 308

43I0 SIS 10 ‘2PURS] DLIDEY ‘UBISY ‘DAIEN BNSEelY
40 uBIpul uRIUDWY ‘yoelg ‘euuym ades s(aweu) 51 1L

(troron) [ sy
(s eon) [ »d (Lroroo) [ oN
(pauonuaw uosiad yoes oy Sluedsiy, HIBW O} SNURUON)

£a%19 auokuy 380U
(‘pauonusw uosiad yoee o}  dluedsiy, yiep)
éoune 40 suedsiy ‘ysiueds s1 oym "egl

(ttolon) [yey

(ttoron) [ on
(doi 010D} [ A

(B0l 01 0B) ] sBA

coune Jo ‘swuedsiy ‘Ysiueds poajsi] aney om suokue s| ‘g _




=

[ ted

C1va
[] feH
0 xa

O sed

[1>a
[J ted

1 ¥a

LR

O°N []#d [ ©oN 1 'ed O ©oN

aseA []a [ seA [xa 3 seA
] ed O

OseA [ *d seA [ @ [ seA

goN [Oied [JoN [Jied 1 oN

[JseA [ja [OseA [Oa [ seA
[ ed [ #ed

[OseA [ *a CiseA [ *a [ seA

9 NOSH3d S NOSH3d ¥ NOSE3d

- D i ardweg aajuy

a4 INIWHOVLLV

€zio L

[ ted O °N [Qied [J ©oN
a*a OseA [Oxa [ seA
O L8] ImR-!

[ »a seA [ X4 [ seA
] ted O °oN [OieH 0 ©oN
[O*a [3seA [0 O seA
[ ted [ +#H

Od*a [OseA [ *a [ seA

£ NOSH3d ¢ NOSH3d
] ?se)) Jjuy

Cjled [ oN
O%a  [JseA
[ seH
Og¥a  []seA
Cl/8  [JON
O [IseA
[J soH
0% [JseA
uosiad
30N3H343H

alfeuuonsan() ployasnogy

élie e ybiam
yonuwi siyy A11ed pue )| oy ajqe (suieu synok aly)oz
¢9S]9 auoAuy :390Hd
(‘pauoiiuaw uosiad yses Jo) saA M)
Anaynp s sey oym'az
(eg 0109) [] 454 (e 0109) [ ON
(eg 01 09) [ xa [ s2A

¢ Sa1180016 jo
Beq |1n) e se yons ‘spunod g| se Aneay se Bungswos
BuiAues pue Bunyy Aynoyyp Aue aney (lapjo

o g| abe)(pjoyasnoy siy; uj auokue saog/nof oq)eg

clie 12 udsmau Aseurpio
Ul siena| pue splom ay) 335 0} 9|qe (aWweu synok aiy)-3|

¢ 9S|8 auoAuy :8q0id

("pauonuaw uosied yoes 10} SBA HiBW)

eRanaip siyy sey oym q1
e (B2OI0D) 7] jod (eg010D) [] oN
%m 0109) [ %a [ seA

£595UD| }0B)UOD 10
sasse|b buieam usym uane juud Jadedsmau Aleuipio
Ul sians| pue spiom ayy Bujaas Ay noyp aaey (1op|o
10 G| aBe)(pjoyasnoy sy} u suohue $90Q/noA oq)
"uneay |eaishyd oy pajejal aze suonsanb M3J 1Xau aylel

ALlngvsia

(DA wLiog

_J




[ L TERR o |

(eg 01 09) J4en (eg 01 09) [} oN
(e9 01 09) M ¥a [] seA
{PIB Jao swos Jo ‘Jieyoj@aym ‘aues
‘pre buueay e se yons Spie |ejoads Aue asn (uapjo

lo g1 abe) (pjoysesnoy Siys ul auofue saog/noA oq)eg

Ok [JoN [gwed  [OO°N Qled  [JoN [Jed  [JON [J#d  [JoN [Jie  [] oN

élie ye bugsal ynoyym

%@ [ SeA 0@ [] seA 0>a CIseA [J*a CIseA [gra seA [JHa [ seA sdiels jo by e quio oy ajqe (aweu synok aty)op
] e [ ted [JeH 0 ed []4eH Oed ¢9519 8uoAuy 390Ky
(‘pouonusw uosiad UDE® 10} 594 Mep)

00 [OsA O [OsA [0 [OsA O%  [Oses O Gsea ga [sea chinoypp st sey oum-ay
{(eso109) [ Jay {(eg0109) 7 oN
(es 0109) 7 sa []sex
cBupsannoyyum
sie3s Jo by e Buiquiyo Kynoypp Aue saey (1oplo

Jo 5} @be){pjoyasnoy S1Ys w1 auofue saog/moA og) ey

Cjed [OoN  [Okd [JON [JY [JON [JRE [JON [Jkd [JoN [ [ on

cle

[1%a %A [ [O%°A [IY0  [IseA [I%0 [Is8A [%  [JseA [J¥d  [Jsea 18 S B 40 Jauenb  yiem o3 siqe (sweu synof aiy)og

: Auy :

[ ed [q1ed ey ey [JeH 0 ‘ed ¢9319 auofuy :380kd
(‘pauonusw uosiad yoea 10} SBA SjBN)

O @sea gy [QlseA ¥ [Osea [0 [JseA 0% []sea ¥  [JseA cAunauyp sy sey oypqg

{(ey0109) 730y

(ey 0109) 7 oN
(ey 0109) M sa

] sea
¢$o0ig Ao € Jnoqe

== @jill e Jo Japienb e Bugpyem Aynounp aaey (1spjo
10 g1 abe)(ployasnoy sy u) auohue ssoq/noA oq)-eg

|



-

L

IR o

] ied [0 OoN [Jed CJON [Jd  [JON [Jéd [JON [J®H [JON [J#H [JON

Jxa [3seA  [O%a  [JseA [1a [JseA [J¥a [IseA [1%a JseA [J]¥a ] s°A
[] ted [] o []+eH [Jted [ ed [ teH

O¥ [OseA [O%  [OseA [I%  [OseA [O¥  [JseA [Q% [IseA [ [ seA
[0 (Aoadg)ieuwio [ (Awedg)iewio [ (weds)ieuio [ (Aweds)sewo [ (wedS)iewio [ (Awoeds) sewio
0 soe.g Ba | aoe.g ba | aoe.g bay ] aoeig Ban | aoeig ba O aoelg Ben
| SBYDIID | sayaniy [ sayoInIy ] s8Yyojnin) O sayonLy | $8Y0INID
O em ] leflem [ dem ] aflem g em ] iavem
im Teyogeum [ JeyopsiM [ Jegoseum [ EppaM  [] UM [ JRLOBBUM
0 aued ] sued ] aued [ 8UBD [ aued ] sue)
[ pebumsy pebuvesy ] prebuesH ] peburesH ] prebureey pre Buueay
] teH [+ ] ted [JteH []+eH [J ‘ed

00 Osa [J¥ [ O [Osr 00X [O%A 0% O % [

(eg 0109) [ Jed
(eg 0109) [ »a

(eg010D) [ ©ON
D SOA

Lop

ued (ays/ay/noA) siom §o Junowe Jo puiy ay) sywi| tey;
uogpuod yyjeay Joyio Jo jejuaus ‘leoisAyd e asey (+3pjo
lo G| abe)(ployasnoy siyy uj suokue saoqg/nok oq)ey

SllE 1B UonesIanuoD [2uwlou

£9s]9 auoAuy :3g0Hd

(‘pauonusw uosiad yoes o) sa) Hie)

(2 0109) [ joH
(e20109) 7 xa

(e 010D) [ ON
D S8A

(¢ pte Buueay e Buisn uaym

uaAg) ‘uosiad Jayioue yum uonesiaauos [ewoy
Ul pies sgjeym Buplesy K noyyp Aue aaey (apjo
Jo G| abe)(pjoyasnoy sy} ul auohue saog/nof og)eg

(AddV LVHL TIV MHVYIA)

B Ul ples st jaym Jeay o) a|qe (aweu s|/noi aly)og9

cAnayp siyy sey oymgg

£3sn (aweu saop/nok op) pIe Jo adAy yoiypog

£3sia auoAuy :3g0Hd

('PauoUBW UosIad yore 10§ S M)

¢Spie jeoads sash oyp'ag

|




a I

Dau_o&o__oa Dan_oiu__oa D Japjoyhalod Dan_oio__oa Dhmu_oio__oa Dau_oio__oa

J0 JOgUWINN uosisd 10 JBQWINN UOsiad 40 JBQWINN UOSIBd JO JBQUINN uosiad O Jaguunp UosJiad O JaQUINN UoSsiad

] ey [ ted [ es 0 es e [ teH
O [OseA O [O%A O [3%A [0 [O%A [1% [O%A % [JseA

Oy O [y [1% [ORE [JX [Od [ [QRH 3 [y ]

[ -epoukonod [ Jepioukorod [ Jepoukoliod [ Jepioyfolod [ Jepioukolod [ Japioyfaliod

! ey
[]ed [J #ed 1i8d [Jied [Jied ey

_I_U plel Ose+4 [ xa [OseA [Jxa ser [ G seA [J ¥a Osex 3@ [ seA

(a8 Ni @adHYW H3AT0HADINOd V S1 OHM
NOSHId HOVA HO4 NOILSIND SIHL Ly3daY ‘H4)

("dey) doy Jo uwnjoo uosiad Buipuodsaion ayy
ul xoq painsuj, 598yo pue ‘iapjoyAalod suj jo Joquinu
uosiad 8y} Jslus ‘pauoyusii uosiad YoBa 10} SAA WiBN)

¢3S BUOAUY :3a0Hd
ued (s,aweu
JapjoyhogjodinoA) Aq palanos SI pjoyasnoy siyj

.

u; asya oym ‘(aweu Japjoyfajjod/noA) o3 uonppe ujog

(*dey doy
10 UWNjo0 Uosied Buipuodsaioo sy ul xog JPainsuy, ayy

99Ud pue pauoliusw uosiad yoes Joy 4apjoyholjog sep)

£9s|9 auoluy :3g04Hd

&49pjoyhoyiod e s pjoyasnoy siys Uy oy -qg

(e6 0109) ] soH (e6 0109) ] oN
(e6 01 09) [ Qg [ 52A

"uonsenb Jsujoue ul Jse| Pelanoo aq [im 1ey)
‘alay sourINSUI Yileay Ay 8pnjoul Jou 0Q :3g0Hd
"SIUBPNIS 0] seisiaAIUN pue sabajjoo Aqg pspinoid

sue|d 8ouRINSUI sy pue VHE0D epnjou| :3g0Hd
cuorun Jo safojdwa sawiog 1o Juaiing (413yy/4n0k)
ybBnouy; papiaoid ueid sdueinsuy yyeay e Aq pasanos
(P1oyasnoy siyy u; auokue s)/noA aly) -sabe 1y

10 suosiad 1y o3 Ajdde suonsanb ayy -abeisnoo

8dUBINSUI PIRSY Inoqe ase suopsanb 3xau oy eg
FONVHNSNI HLTV3aH

{8518 8uokuy :3g0Hd

(‘peuonuUaLw uosied yoea 10} SBA Hiep)

£UoRIpuos B yons sey oypnq.

i_




-

T

Jaployoiod ngu_oio__oa D Jaployhajjod D Jeployholjod

JO JBQUWINN UOSIBE  JO JBQUINN UOSI8d  JO JAOLUNN U0SI8d  JO J80uINN Uosisd

0 ted [ fed O ted [] jeH
[J¥ [JSeA [I1% [J%eA [ [ISeA [0 [JSeA
[Jed [0 [JRY O [Qid [0 % [Jed [J°a

[] -‘epioulolod [0 -eriouhalod [J -epioukayod [0 “epioyholiog

€T406G

Jap|oyAoljod
4O JagqUINN Uosisd

0 ey
0%  [JseA
O e [ ¥a

] JapjoyAoljog

-

(3011 01 09) [ seH

(M0-1L 0109) ] ©oN
OIo-LLooB) O wa

[ seA

{ployasnoy siyy
Ul 9l 30U s80p oym auoawos jo ueld yyeay auy Aq
Palanod (os|e) (pjoyasnoy sy u) auokue synof aly)eg|

(46 NI INHVYIN HIATIOHADINOC V S| OHM
NOSH3d HOVI HO4 NOILSIND SIHL 1v3d3H tu4)

("deyj doy jo uwnjoo uosiad Buipuodse.ioo sy
utxoq Jpainsul, au 398yo pue “Japjoyholjod auj Jo Jagwinu
uos.ad ey} Jsjus ‘pauniusw uosied yoes 10; SIA W)

D J3pjoyhoyod

JO JagWINN uosiad

£8S]9 auoAuy :3g0Hd

1o
S sued (s,aweu
Jaployhoyjodiunoh) Aq pasenoo S pjoyasnoy siyy
[Jxa 1 88A u1 asja oym ‘(awreu JapjoyLogjodmok) o3 uomppe upog
('dey doy
40 Uwnjoo uosiad Burpuodsslion ey ul X0Q painsuy, syj
Iy [ a %9840 pUE pauoiuaL LoSIad Yoea o) J3pIoy4d1og siep

[0 “epiouhalod ¢ 9S}a suoAuy :380Hd
¢4apjoyAorjod e sy pjoyasnoy siyy ui oym'qe

(201 01 09) [ 4oH (04 0109) ] oN
(e0L0109) 7 %a [] seA

‘uoysanb Jayjoue w 1918 PAIBA0D B [[im
Jeq) :a19y Souemsul yfeay Aiyifiw apnjour 10t o :3HOHd
"dnoi§ spen 1o uotersosse jeuorssajord
® ysnoxg; paseyoind sueid [oueInsut apn[aU] :3g0Hd
Suawhojdws
Jsed 1o jualino oy pajejal jou ‘si Jeuy ‘ATLD3dig
QISVHOHNA (£ayynok) 1ewy ued yyeay e Aq
Palanoo (osie) (ploussnoy S Ut auohue synok aly)'es

_




-

L

[ ey

0] @

[ sed

0 ¥a

(LR O

[ eY
[seA [g xa
[ 4ed
OseA [Ja

[ ted

OseA [] ¥a

O ted

[OseA [0

O Y
OseA [ a
¢
TiseA 11 x40

g¢jog
0 teH
[IseA [ ¥a
] JeH
OseA [0

] foH
OseA [J»a

] eH
[1seA 3

(e€1 0109) 7 sod (eglo10D) ] oN
(gL 0109) ] g 3 =A
318 eay 10) sfed jeyy werdoad

IIUTISISSE JUILUIIA03 JO 3d £} Jayyo Aue 10 presipajy
Aq paI1aA0d (ose) (PIoYyasnoy siy) ug suoLue syynok A1y) “ey]

(-dey

doy Jo uwnjos uosiad Buipuodsalios aiy ul xoq Jpainsuy,
BUI 49840 pue pauonusw uoslad yoea 10} SBA He|)

£3sja suoAuy :3g0Hd

[ seA
B stoym-qLi
(egi 0109) [ sey {egl 0109) ] oN
(gl 0109) 3 xa [3s2A
'SANIQeSIP U110 Yyim suossad 1o JIP[O puUe pio SIBIA
§9 suos1ad 10§ aduesnsu; Yi{eay 3y St 21ePIIA ‘HHOYUd
PARLI I
£q paxar0d (ospe) (Pioydsnoy suy ui 3uofue synok 1Y) Bl
..vm_\skuzdo
BI1 SV "ployasnoy ur suofue 10§ 13pjo 10 69 st ade j1
WELI MDAHD MD-11
(dey
doy Jo uwWN|oo uosisd Bupuodsaiios auy ul xog painsu,
841 %98Y2 pue ‘pauoinusw uosiad YoED 10J S qep)
£@sj3 auoAuy :3g90Hd
[ seA

£IBUYL STOYMqoL _




-

L

m B0
O 808G
uilesH uelpu|
0O  Aewnewo
[Q @4eoulieey
VA
D 8J1e0id |
| VAINVHO
[0  SNdvHO
[ ted
0%  []%eA
[ 4eH
] []seA

LT

BU0O
aoag
UiesH uelipuj

od

A Bu0
aleloyljesaH
VA

ao

9JBOI4]

VAAVHO
SNdWVYHO

aoono

] teH

0% [J%eA

[ teH

%0 [JseA

BU0
80eS
YHesH uelpuj

oad

A= o0
eieoylBaH

VA

oo

8leldll|

VADNVHO
SNdNVHO

aod

[ sed

Oa  [JseA

] 4eH

0% [JseA

£240 2 I_
O 2U0 O B0 g BUYO
0 ERIVET O 80NBS | CRINCIS
UilesH ueipuj UHesH uelpuj Uifea uelpuj
O Aewneyo [ Aewwsuo [ Aewwieqo
[0 #e+eduiyesH [ eJedylieeH [ eJedyljEeH
VA YA VA
O 8leolil [ 8leoll [ 8iBO]
| YAAAVHO [ YANVHD [ VADNVYHO 44q pa1240d (awreu syno4 are) ueyd PIALOCT
O SNdWVYHO [ SNdAVHD [ SNdNYHO
{dey
doy Jo uwnoo uosiad Buipuodssa.ioo ay) ul xoq painsuj,
0 #ed []°H [ JeH BUl %3340 pue psuolusw uosiad Uoes 1oj sa; SNIB) 7
[7 %a CIseA  [] %@ OseA [ [J seA £8s|d auoAuy :3g0Hd
JIeyy sioym-qel 7
(eyi o1 0p) [ ted (ev| 01 0D) [ °oN |
(evi0109) O xa [] SeA W
INAIIG YI[EIY UBIpU] dY} 10
3ITD Yyreay AIeIpIuL ‘Y A DaBdLI], ‘YAJINYHD ‘SOdINVHD
4q pa13a0d (osye) (PIoyasnoy siyy ug suofue S1/n04 a1y) “egy
(dey
doj j0 uwinos uoslad Buipuodss.ios ay; ul X0Q Jpainsu|,
B} %9810 pue pauoyusW uosiad Yoee Jo) SaA M)
joH {8 {84
O O O ¢9s|8 auoAuy :3g0Hd
0O a seA [ a OseA [Oa [ seA 1YY S1oym "qzl

_




-

(OHINIIWOONI 01 0D)  (OHLNIIWODNI 01 0D)  (OHLNI SWODNI 0 0D)  (OHLNI INODNI 0 08)

Oed  [da [ 0% [JH [ [

0¥a

(OHLINIIWOONI €1 0D)  (OHINIIWOONI 0 05)  (OHLNIIWODNI 0 08)  (OHLNI IWOINI 6} 05)

[ oN [ °N 3 ©N
[ soA [ seA [ seA

3 oN
[ seA

[ jeH [J e [] jeH 0 ted

O%  [OseA [1%a  [JseA [ [JseA [J*a

] S8A

gzjog

(CHINIIWODNI 01 09)  (OHLNI IWODNI 0} 08)

O [O¥a Qe [gxa

(OHLNI SWOONI 01 09)  (OHLNI IWODNI o1 05)

DOZ DOZ

[] seA [J s2A

[ sed ‘O eH

OO0 [OseA @O [Jser

&Passiu 3aey yy3nu | ueyd € ySnoly) adeaaA0d 10 Idueansuy
YIE3Y aABY (dureu s30(F/MoL 0Q) “pury Auk jo 3819400 aaLd
WDIESY DAY J0U (S20D JWEu/0p NOL) JBY) PIPIOIAL ALY |

*.de)y doy,, uo peyosyo xoq
«P3IMSUL, 3AEY JON $20p oym uossad U563 10} €61 Yy "BS|

BG| O OE e e e BSIMIBLIO
OHLNI SINODN] 0] 0y orrerereereeeees PIYy
ut auokiana ioj paxoaypd s (dey doy uo) xoq pansuy, 4|

WALIMJIHD MD-sI

BYo st
PlOY2snoY 3pIsino auosuios Jo ucld pj AIeNIA Joq() £
(1uapuadap se) paseyomd Alsreang g1 sreoyiusy VA 9
(13pjoy4oriod) paseyaind Asearsg 71 Sresil], §
(uapuadap se)papiacad-uotun/iakoduig Iy VAAIWVHD ¢
(22proyforiod) papirord-uorunsiafoldury gy SOdINVHD €
SIBOUBE3Y 1USUNLIBAOS Jayi() 6 SIEDIPSN T
SJNAIBS Ipjesy ucipuy g PledipaN 1

(‘mofaq 181} woy apod Iajug)
$2ABY (dweu $20p/N0L 0p) uTInsul Jo adL) PIYA Ip]
("dey doy Jo uwnjoo uosad Buipuodsalios ay; uy X0Q
«Painsuy, %58yd pue pauonuaw uosiad Uoes Joj SIA B Iep)
¢3s[d auohuy :Jg0ud
(IDURINSUL STY OYAL'qE]

(10-51 01 09) 7 seH 10-G1 0109) [ oN
(10-51 0109) 730 [J seA

cueyd gypeay jo ad4) (aayjo)
Aue £q pa1aaod (ose) (P1oYasnoy siyy ug auofue SI/no4 31y) “ep

_



-

LU

€2406

"9A13931 sawmnawos ajdoad swosur
3o sad4) snowres o parepar ase suonsanb maj jxou oy |

OULNI TIWODNI

BYo st
PIOY9sN0Y 3pIsino suoswos jo uejg $I  AreIN 1y L
(uapuadap st) paseyomd Kjarwany €1 SmeoyifesH VA

9

(13p[oyAonod) paseyaind Ajareang g1 areouy §
(quopuadap se)papraoid-uotunzakojdwy 1y VAJAVHD ¢
(1epioyfotjod) papraord-uomunpakoldwig g1 SAANVHD €
aIedyI[eay JUIWUILA0S 15130y ¢ SIEDIPAN T

991AI38 YI[eaY] ueipu] 8 PICOIpaN |

(*mojaq 1s1] woyy 2pod Iauy)

{2ARY (WLl $20p/Mo4 op) ddueinsut jo ad £} YIIYM *qst

I_



I LI e _
9 n 4 nf
IRIEALS O ™ [J#ry O It ¥4 O ™ []¥ed 0 ™ [P O ™ 0
un MAd unf
O 3d O v O 3a O we [ 3a O w [J3a O [ 3a O ) 0 D\ﬂ
©
g =d D»m—z [ =a _U\mmz ] =a Dxuz [ =a D>m2 [ =a 0 e O =a 0 fenw
d ad
[J A°N O idy [ 4°N O dy [ 4°N 1 1dy ] 4N i dy [ AoN [J v [J#oN O «dv
! JEN
Ovo O™ gro O gro " [OF0 OFW [OPo QW [0 [
[] des [0 @4 [gdes [ 94 s O ®d [gds [ @4 [Jds O %4 [Jdes ] e ] ;siuawied uogesuaduwon
S 19310\ 2419021 (AUIBL/MOL) PIp G665 UL SYILOUI YIIY AL 9]
Sny uer Dw:< o ue Dw:< 0o e
gy .| uef 0 sy 0o = g O
o 0w g
dioal 1xaN) ez} o jusidioal xaN) (ez1 10 juaidioas jxaN) (ez1 Jo jusidipal ixaN)
(eLL 01 0D) (e} Jo yueidioal xaN) (e£} 10 juBId) : i p W
[ #ed O ¥ g ed 0O »a g™ [J» [ ey O %@ [ sed O O ]
o] ON ON
0 °N O oN O °N O °N 0 O .
{ez) o} o)) (ez) 1o jusidioas xaN) (eZ| 40 uaidioal 1xaN) (B2} 1o @|dps) xeN) (B4 10 jusdioal xaN) (e/1 10 jus|dinas jxan) ul Yuow £3343 syuamied 352Y) 341901 (dwew/moL) piq ‘pyI
CD m,m> v D SBA D SBA D SOA D SBA D SOA
(pauonusw uosiad yors 1oy Aq e
0> = *a b>a [J>d e 0 d {IN0QE 2INS 30U NOK ITE OYAL 9]
{po1 01 09) ] o4
g ~xa
siuswAed O sjuswAed [] swewded [J swewded [Q swswAed [J swuswded (Pat 0 05) O on
D paAl@oal DoAisdaly PBAisdaYy PaAiBog Y pPaAladsH PBAlBOaY

98P Auohuy 13g0ud
('pauonusw uosiad yoes Joj syudwiked pasraday NITA)
iSiupwed asayy paaRaL oy qy]

(e21 0109) [ Joy (eZL o109} ] oN
(P9t 0y09) 7 va [ seA

¢SSR 10 Linfug
pa1e[21-qol € jo jpnsat v se syudwied 4310 10 syuawled

uonesuadwo)) s,a9510 44 -awoout jo sad41 Suimojjoy

Y3} Jo Aur IAII (PIoYRsnoy ay3 ur auokue/nof PIP) ‘8661
30 UM 0) A1enuef woly sy ey aeas 3se] swiyAue 1y vg[

_J



-

-

g ¥ g mf
D b (6] D unf
[J =a ] Ken
0N 0O 1dy
[]*0 [ =N
. dag g %d
D wé D uef
(g1 0} 09)
O ed 0 xa
O ©oN
(eg1 o} 09)
[ seA

[ xa
O sjuswAed
paAlassy

UHIER T

O# [0 m
0 ¥a g uos
O=a QOfn
[ 2°N O 1dy
[]*0 0O ®=nw
O dog ] 4
O%v [

(gt J0 jusidioal IxoN)

Okd [
O °N

(egl 10 jua|dioal 1xeN)

[15eA

O »a

| sjuswied
poaAlsoey

D EES D nf
D A D unf
O=a  [Ofn
D AON D 1dy
[J®0 O =W
Ods [ e
_..H_w=< O vuer
(egy Jo jue1dioal IxaN)
[J ‘e g *a
0 °N
(egy 40 (uadioal jxaN)
[ seA

[ »a
O sjuswied
peAlaoay

[ 3y O«
0 ¥a | ung
g =a | Aey
[J 4°N O 1dy
Qo 0 =W
0 dag O 4
Dw:< 0O v
(eg| o juaidipal 1xaN)
[]ed  [J a
0 oN
(egy 1o jusidoal xaN)
] 9A

3 a
m| sjuswAed
paAleday

€2J0 L1

3 4 0O m™
0 Aa O uwo
0O =a I Ae]y
[ A°N O adyy
[ »o 0 ©=w
Qs O 4
Dwé [ v
(egt Jo juadioas jxaN)
g #ed 0 ¥a
0O ©N
(egi 10 juaidioal pxaN)
[] soA

] a
O swewded
panlgoey

O O me
D p: (6] D unf
O =a O Aejy
[] #°N 1 dy
D 120 D e
Ods g ed
Oo% 0=
(eg| Jo juaidioal jxaN)
1Y [ %
O ©N
{eg| Jo jusidioal jxap)
[]s9A

0 xa
D sjuswAied
paAieoay

Jsiuied judwiojdwaun
SAI23J (uIew/NOL) PIp 661 UL SYIOW YOIYM L]

8661
up ypuow L1342 spudwAed asay) 241234 (dwew/nok) piq "pLI

(‘peucnuaur uosiad youa 103 ¥( W)
SINOQE AINS JOU NOL TR OY AL L]

(PLLo1oD) ] B

O xa
{pZLoyon) M oN

ISR AU0AUY IO

(‘psuonuaur uossad yoes 10} syuawied PaARIY Yie)
(Siuawded 3sayy paARdAL oYM, gLl

(egi 0109) [ JoH

(g1 0109) [ ON
(oz10109) 7 xa

[182A

{8661 Ul dwny Aue ye syuswied judw Lopdudun
Jo ad&y Lue 3arada1 (pjoyasnoy iy ug suekue/nof) piq *eLl

J




N [T oz 1

[ #d o R S I R O~ g#d O™ 0 = O o [J3ed O ™ [grd o™
[ 3d O 3 O uwi [ =d 0w [J3d g w {33d Juwe [O3d O unt
D~ Qew Q= Qfw O= O 0= O 0= O g=a O
[ *oN O dy [J AoN | dy [] A°N O ady ] A°N Im| iy ] A°N I idy 1 %N | dy
[ »0 0 *W [3%0 [} =W [Jvo 0 =N [q»0 {g@w [gvo Q™ [0 [ ‘e
] 9d°s O @4 [gdes O %d [Od%s [ %4 398 O w4 [J%s O °a [J9es ] 9°d
_H_w:< 0 uef Dw:< ] uef Dmé O uef Dma{ O uef Dmaq. 0 uef Dm:< O uef

Jsyudmifed Anunoag
[RI90S 241302 (2UIBL/NOA) PIP 66T U1 SYJUOW YANYA 381

(861 O} 09) (Bg 1 40 1U8IdIOBI IXIN) (egL Jo (usidioal ixaN} (es1 40 juaidioe) IXaN) fesi 10 uaidoal xaN) {eg) 10 uidioal xeN)
O jod a \a g {8Hd O 3 O jed O a0 O oy 0O *a O #ed O *a@ I ey 0 ¥a
g ©oN [1 ©N [J ©N O °N O ©°N J oN
(eg L O OD) , (eg1 J0 juaidioal IxaN) (eg1 10 juadioas JxoN) (Bg| Jo 1uaIdioal XaN) ey 10 ustdival 1xaN) (egL Jo juaidioal 1xaN) 18661
[ s@A [ seA [ seA [ 82A ] 82A [ seA ur [yuow L1343 syudwied 3say) 241333 (dwwuMmoL) pix P8I
A %d b 1s] ple] (pauonuaw uosiad yore 10J }( YN )
- " . - = - - = 2INOQE 3.10S J0U 10K AIE Oy, 981
(pgLoiog) M B
[ swewfked [] swewded [] swewAed [ swuswhed [ swewded [] Swewded O *a
paAIBday poaniadsy paaisdsy poaAigday PBAlBoaY PBAIBOBH {pgl o) 05y} D ON

23S Buohuy :JgOdd

(‘psuonuawi uosiad goes 10 SHudARd PIARIIY FIEIA)
cS1uawded 95ay) PIAIIdAN BG4 48T
(eg1 0109} [ loy {egt 91 0D) ] ©ON
ol OVOD) [] %A [ seA

({8661 u1 2wy Lue je syudwded LIndAg
[B120G AUR 3A1D3] (Poyasnoy ay; uf Juofue/nok) piq)
(Siswied A3LINIAG [R100G INOGE MO "ER]

L _



=

_H_ 3y O ™
D MQ D C—._H
[ =a O Aeq
[ “oN O idy
DEO D Ie]Al
[ des O %d
Dw:< D uef
(B0Z 01 0D)
[ ey 0 Ad
0 oN
{epz o1 09}
[ s°A

g Aa
a sjuswiied
paAleoay

LR

g #4 a it
OgMa 3w
[ =da .| Kejq
[ *°N O 1dy
oo 0 *=n
[79es O %4
g%v [ v
(eoz 10 jusidioas ;xaN)
s [ d
O °N
(epz 1o juaidival jxon)
[ s8A

0 »a
O sjuswAed
paAladey

0 3 o ™
| (e 0 unf
] =a 0 ey
D AON D 1dy
D PO D TN
O dag ] @4
Dw=< 0O vuer
(e0z 10 juaidpal 1xaN)
0 #ed 0 *a
O ©°N
(epz Jo juaidioal (xaN)
D SOA

0 a
D sjuswAed
paAIBOaY

D ES2. | 0O
0 Ada [ ut
0O =a 0 Ke]N
[J 4°N O dy
[J0 0O =N
[J4es g %4
Dw=< [q ver
(eQz JO juBIdal Jx8N)
Owed O a
0 ©°N
(epgz Jo uaidpal xaN}
[ seA

[ Ha
a sjuswiied
panieday

ggjoel

O~ [J m™
J da 0 unt
1 =a O Ke
[] 4°N _U ady
O®0 [ =n
gds g o4
_H_w=< g uer
(e0z 10 aidpal yxaN)
1 g o
1 °N
(202 10 jusidial jxaN)
O seA

] »a
[Q swswdied
psAlaoay

[ #d 0O ™
7 3a 0O uer
] =a a Ken
[ *°N O 1dy
gw»o [ =
[] 9s 0O e
Dw=< O v
{epz 10 juaidiosl 1xaN)
[J ied g *a
O] oN
(epz 10 juardioal 1xap)
[ s8A

0 *xa
O swwewded
paniaoay

JSupdwded
SUBINIA A1 (dwitw/nok) pip 8661 ui sgyuow YoryAp 61

8661
ur uow £1343 spudwAed asay) 2419934 (durewy/nok) piq pel

(‘pauonuaw uostad yoea 103 Y(I YIEW)
ZINOQE 210S Jou nok 31 OYAL D61

(Pt o1 oD) [ By

] »a
(P6L 01oD) [ oN

43S quokuy :3goud

(‘pauonuaur uosiad yors 10] syuamided paAiaddy yiepy)
Siuswied 3say) paaadal OYM 961

(202 01 09) 7 JeH

(e0Z 0109) ] OoN
(0L 01 09) 7 ¥a

[ seA
({8661 w 2wy Kue je syuawsied

S,UBIINIA A1 (Ployasnoy 3y uy auodue/moL) piq)
¢Siuduided s ueaaap INoqe MOY "egl

_J



-

IR O
0 xa O unf
[ =a O Ke]N
[ *°N ] 1dy
[q»o [ ‘=W
Ods [ o4
Dm=< O vuer
(el o} oB)
0 - O *a
0O ©oN
(ei2 0) 0B)
] seA

0 xa
0 sjuswiAed
paAiRoay

IR BRI

Ox g ™
0 xa g ue
0 =a q%n
[J%N [ ¥9v
0OPo [ =W
[qdes [ 9o
g%y [ v
(epg 10 jueidoal xeN)
Oee [ xa
O on
(e1z 10 JweidBI IXBN)
] seA

g *a
[] swewAed
paalaoey

O QO™
g 3a [ e
g >=a O %n
D AON D .arx.
D 0 D e
Od%s [g @4
Dmé 0 uee
(e1Z 10 Jua|dioas 1xoN)
Oee O xd
O °n
(LZ 20 WBId03) 1XeN)
[1seA

0 »a
] sjuawded
panleoay

O 4 O ™
0 3d O unf
O =a O Kely
[J4°N O 1dy
o O =W
g ds [ @4
Dm:< 0 ver
(el z 40 juatdwal 1xaN)
O [ >a
0O °N
(eyz 10 jusidoas xaN)
[ seA

] *a
m| sjuswied
paAlsosy

€20t I_
[ 4 [ m [ 0O
0 ~a [Jvuw [3a [ unf
O=a Q%N [OQ>=a 3 feN
[J A°N O ady [] A°N O ady
o | 2 S g RET0) ] ‘W
dag 93 dag g5
m Sy H_nu__ uef M Sy m uef GISS 2413031 (JUIBW/NOA) PIP BT U1 SYIUOW YOI Ay ~I)T
(e1z 10 juaidal ixoN) (B2 40 jusidioas jxaN)
[ ed O % [J #ed O *a
O oN O ©N
48661
(el1z o Ema_om_mxmww (esz o Em_a_umxmuwr ur yuow £1343 suatuked 3sayy 3A199.1 (durew/nok) piq "poT
O »a ] ™a (‘pauonuawr uossad yora 10§ W HIT)
SINOQE 21NS JouU NOL 31k OYAN D)7
(Pozoion) [ By
0 ¥a
(Poz010D) 7 oN
[ swewded ] swawied ) )
paniagay paniaoay (ISP dUOALY 1HgONg

(‘pauonuaw uosyad yoes 104 syudmiked PIAIDIIY NIelN)
¢Siudwided 35ay) pasadal oYM QT

(elZ 01 09) [ 1o (ejz 0109) [ ON
(c0z 01 09) 7 xa [] seA

(8661 ut

AWBAUE 3T [SG 3A19I1 (p[oyasnoy ayg; uy suofue/nok) piq)

;suosiad pajqusip
SWOdUL-MO] puE A[32p[2 A0dUI-M0] 10§ weaFoad v ‘1SS
10 ‘syuawded awoduy fjunzag {ejududdng ynoqe Moy egz

_



=

—

[ g ™
0 aa 0 une
g =a O Ae]y
] *oN ] dy
O@o O =W
Od%s [ %4
Dm=< O wr
(ezz o 09)
O 8 J a
O °N
(ezz 0} 0B)
[ seA

o*a
0 sdwels

poo4 peaisosy

IR AR

[ 4 g ™
a 3a |
O >a O Key
[J *oN | idy
a»o g W
[1des [Od 94
Dw:< [ wer
(ezz 10 1uaidpal jxaN)
[ ey g »a
[ ©°N
(egz 10 1uaidpal jxaN}
g seA

3 »a
0 sdwels

poo4 paAeoay

C1#8 g If
0 2a g une
O *=a O Aoy
[J ~°N O dy
Oo»® 0™
0d%s [ od
Dw:< 0 v
{ezz 1o waidioal ixaN)
Ok [ ¥
O ©°N
(ezz 10 waidioal jxan}
[] seA

0 »a
O sdwiels

poo4 paasoay

ok O R LT
0 da 0o uwe
O =a O Keiy
] AoN .| dy
] ®0 ] =N
Odes [Q @4
Dm=< O uwt
{ezz 10 jusidpal xaN)
0O [J
O ©N
(ezz 10 juaidpal ixaN)
[ s9A

g xd
O sdwelg

pood paigosy

€40 61

3 ¥~y 0O ™
0 3a [ unt
g =a 0 Ke]N
[ #°N O idy
g»o 0O =n
Ods [ «d
Dw=< ] over
(egz 1o usidioas 1xan)
g Jed [J Aa
0 °N
(egz 10 jueldoal 1xaN)
[ seA

0 xa
O sdweis

poo4 panlsasy

0 #d Oo ™
[ Aa |
O =d O Ken
[ 4°N O dy
[J»o O =W
Odss ] 9
Ofv [ uer
(ezz 40 jusidioal jxaN)
3 4ed O *a
0 ©°N
(ezz 40 usidinal xaN)
[ s2A

[ xa
O sdwelg

pood paalessy

(sdweyg
P00, 3413321 (duien/nok) pIp g661 Ul SYIUOW YIYAL D17

$8661 Ul Jyuour L1343 sdweyg poo g 3A19331 (dweu/nok) pic P

(‘psuonuaw uosiad yoes 10§ (] JIeN)
4INOQE 21NS J0U NOA 1L OYA DT
{Przoioo) M ey

0O »a
(PLg 01 on)) O ©oN

{3812 3u0kuy *HHONJ

(‘pauonusw uosiad yoea 1oj sdweg poog parddy Jcp)
isdureyg poo g paawsal ey qiz

(ezz 0109} [ jeH

(egZ 0109) [ oN
(dlzoron) [ xa

[J seA

({8661 w1 dum Aue
e sdwe)g poog 3APdal (PIOYRsNOY 3y uy auokue/nod) piq)

(sdwe)g pooyg Jnoge moy *eyz

]



—~

0 # 0O ™
D b (et D uny
g >a O Ke]N
[] *oN [ v
g»o 0O =W
O dag 0O 94
Dwé D uef
(egz 01 0D)
[ O xd
[ oN
(egz 01 OD)
[ seA

0 »a
O suswied
paaiaday

LTI

O»e g wm
g% [
O = O Ke
Q4N [ d9v
o 0 =K
[des [ 4
] Sny o

(egg 10 Juedpa) eN)

O 'ed [ »a
m

{egz 4o juaidioal 1xaN)

D SIA
0O xa

.| sjuswiAed
paAledssy

g »d O
0 3a [ uof
[ >a Im| feN
D AON D idy
DGO 0 =N
n dog 0 ad
Dm:< 0 vuer
(egg 10 jualdidal xan)
[ ‘ed D 1A
0 ©°N
(egz 10 usidioal Jxapn)
[] seA

O »a
[] swswhed
paAlsosy

[y 0O
Oda [ wr
o> [Ofw
17N [ v
_H_GO | e
Ods O
_H_w.;q. O uef

{egz 1o usidpal xeN)

08 [J *a
0 °N

{egg 40 yuaidpal xaN)

[]2A
O a

O mEmE>mn
panlaosy

€230 g1

0 ¥ 0o ™
3 ¥a O uet
0 >=a O Rejn
D AON D .—m<
a»o [ =n
Ods [ %4
Dm:< 0 v
(€Z 10 Jue|dioal 1xaN)
did [ M0
0 ©N
(egz Jo usidioal xaN)
[7J seA

[ »a
O sjuswAhed
paAlaosy

0 *4 O ™
0 ¥a 0w
1 =a O Ae]y
[ 4°N 0 dy
wo [ W
des 3 9=
Dm:< [ vuer
{egz 10 juaidival ixan)
[ #ed 0 *a
O ow
(egg 40 jusidioad ixaN)
[ 58A

O »a
[ swewded
paAizosy

Jadueysisse onqnd 10 ‘aarjPm
DAY 2413221 (QUIEU/MOA) PIP 8661 Ul SIUOW YIIYAL 977

8661
ul yyuowr L1343 spuamAed asay) aafadaL (uieu/nof) piq "pce

("pauonusui uosiad yoea 10y A YW )
«INOQE 2INS JOU NOL L OY AN ITT

(P22 01 09) 0 #d
0 xa

(pgz 01 0D) O ©N
$SP 3U0AuY :JgONd

(‘pauonusur uosiad yses 10] syuswied PAAIIIY NreN)
cSipwied 353y PaAIIRI Oy M -qTT

{eez 0109) [ oH (eezo109) ] oN
{02z 01 09) ] >a [JseA

;8661

uy awm Lue 3 syuewded duegsisse aqnd 3o 10%IT)PM

20V Aue 31321 (proyasnoy aiyy uy auokue/nok) pig)

{Siwswded
UEISISST AN 1230 10 UBJPA “YLIV IN0GE MO BTT

-



-

[J ‘unosoe
sbuirnes psumQ

0 »a

[J Wnoooe

Bupioayo Bujuies
-1S8481UI UMD

T

[ a

[J ‘unoode
sbuines paumQ

1 »a

[J ‘unoooe

Buyoeyo Buuies
-188J91U| PaUMQO

[] ‘iunoooe
sBuines psumQ

0J »a

D unodoe

Buosyo Buiuies
-188.J81U] PaUMD

0 »a

[] ‘unoooe
sfuiaes psumQ

0O »a

D junoooe

Bupiosyo Buuies
-1s8l8)u) PaUMD

€240’}

0 a O »a

(“13sse sny) sey
uos.1ad dUIIIPI

J1 degj apis uo

X0q ut X, Ue NIB)
[J tunoooe
sBuines paumQ

[] ‘unoose
sbuines paumQ

0 %a ] a

(39s5% s sey
uosiad DU
Jideyy apis uo

xoq ut X, Ue JJIe)

D unoooe

Bunyoayo Buiuies
-188.8)Ul pauMQ

D 1UNoooe

Buosyo Buiuses
-15848JU| paumQ

(‘pauonuaw uostad yoea 10} ¥ YT

.

{INOQE 2INS JOU NOA AL OYAL P

{esz 0109) ] JoH
O ¥a

(eszoion) [ ON

SIS duokuy :3g0ud

(‘pouonuaw uosiad yoes 107 JUNOIDE STULARS PIUMQ) HITI)
{8661 Ul JUNODIE SBUIAEBS B PAUMO OYAA

(esz 01 09) [ JoH
(orgo109) ] »a

(eG5Z 0109) [] ON
[JseA

{8661 ut awmAue e Apurol Jo suole e

JUNOOSE SFUIAES B UMO (P|OYasnoy oy suoAuemok) pic|)

qpT

{IUN0DOE SUIALS € IN0QE MO} “BpT

(‘pauonuaw uosiad yoea 10§ Y YA
$INOYE 2INS JOU NOA 318 OYAp

(evzo109) [ JoH

] »a
(eyz0109) [] ON

ISP duokuy :ggONd

(-pauonusut uosiad
YoEs 10J 3UN022E Uy Fuluave-1sa1a)ul paUMQ) SIeN)
$8661 U1 JUN02E 3uD{IIYD SUINIL-1SII9)UL UB PAUMO oYM

(evz 0109) [ Jou (evzol0D) ] ON
(g2 0109) ] ¥a [J seA

) 8661
up 2wy £ue ye Apurof 10 3uore 13y31e JuN0d3E Juppdayd
SUIUIEa-3S2ID]UL UR UAO (PIOYISNOY BY] | auofue/nof) piq

ET

qQeT

e _



[ spuny
[eRINW paumO

0 a

D S, QD psuUMD

0 a

[ sPuny
[ENINW paumO

O *a

[ s/a°0Paumo

[ spuny
[eMINW paump

] %a

D $.°Q'0 paump

0 a

[] spun;
[EMINW paumQ

0] »a

D S QD paumQ

gciost

0 %a

(3 spuny
[eninNW paumoy

1 »a

[ $:00Paumo

] va

(*39s5€ 51y sey
uostad DU
J1deyj apis uo

xoq up X, ue yIep)

[ spuny
[BRINW paumQ

1 »a

("39sSE S1y) sey
uosiad UL
J1deg apis uo

Xoq ut X, UE YIep)

D S0 'D paump

-

(‘pauctiuowt uosiad youa 10} yq YA
(INOQE A1INS JOU NOL A8 OYAY 097

(e/2 01 0D) g ‘ed

O »xa
(esz 01 0n) [0 ©°N

IS Auofuy 1ggONd

("pauonuaut uostad yoea 105 spuny enynw paum() Yiepy)
48661 Ul Spunj [emynu Paumo oYAL ‘qoz

(22 01 0D) [ oM (eLz o10D) ] ©ON
{09z 0109) [ »a [1seA

48661 ut dwnfue ye ‘Apuiof 1o suole 3y
‘spunj enynw Aue uso (PIoyasnoy ayy ui suokue/noi) pip
WUNOIDE JUWAIYAT & Jo jred se ppy Buigjkue 3uipnpxy ‘egg

("pauonusu uosad yora 101 j(] YiejAD)
IN0YE 21NS J0U NOL A8 DY "I6T

(egz o) 0n) O d

[0 xa
(eozo109) 7 oN

(ISP oAUy :3g0ud

(‘pauonusur uosiad yoes 1oy S.°°D pIUMQ YITW)
48661 Ul us0dap Jo snEsYyRI0 paumo oy p "qsT

(egg 01 09) 7 jey (g2 01 09) ] oN

(052 01 09) 7 ¥a 3 seA

(68661 ur sumAue 3e Aol 10 auo[e Jayya ytsodap
30 sa1Eo1NIad Aue umo (pjoyssnoy ay ut auoAuemoA) pi(])
£3150dap Jo $3EYNIAD (3noqE MOY) EST

-



1@

[] 00is peumo

IR

[7] 00is PeumMQ

[J *ocis paumO

€cjosl

(921005 1%3N 0] 00))
0 »4d 0 ¥a

(30105 1¥aN 0} 0n))

(92105 13N 0} 0D))

0O ¥

(321005 1¥3N 01 00))

0O a

(331008 1X3N] 0) OD))

g sso1

[ 21oW

[ +a g ¥a 1 ¥a

("19sseE Sty sey
uostad 3duIJRI
J1 dey apis uo xoq
uj, X, ue faEv

[ %0018 paumop [ 001s paump

[ oois paumgp

4.§$ 353U IY) 0] 31 SBA YONW MO "q87

$O1$ UBY) 553 10 d101 SEA J1 ABS nok
PINOAL (8661 Ul SHUN03dE Jup{ddyd Buiwies-3sa19)ul [[e uo
UIE3 (Jured U0s1ad 3dua13J3.4/n0£) PIp I5919)ul Yonw MOL] “egT

JUN0IIE JUIUIYIL Jo ad L)
1330 AUE 10 “Y 1 0P B ‘YY] UE M PACIDOSSE SPUIPIAIP
PuE 3saIajul ut pAysasagul | ON 31,94 ‘suonsanb asay
104 "8661 JO 13qUIdA(] put ATenue[ udRIMIIG ‘st jey) ‘1eak
ISE[ PRAIDAI dARY Avwu (dweu uosiad DUILIJAI/MOLK) woduy
PUDPIAID 10 352391Ul INOQE 31E Suoysanb aag yxau Ay,
OYLINI SINQOWY
" AINQ uosiad aouaiajar 10§ *aiqeondde
S 'qZE - E8T A5 "OULNI SLNNOWY Peay - 's1sqio 1y
(E£€ 01 0D)~ payew saxoq oy sey deyy 9PIS MO-8T
("pauonusw uosiad yoes Joy g Ne)
INOQR 31NS 10U NOL IR OYA D17

(>10-g¢ 01 09) 0O ‘ed

O »a
(MD-82 01 0D) [ ©N

49512 uoAuy (qgOYUd
(‘pauonusw uosad Yora 10 32015 paum() Jiep)

(8661 U1 003s Paumo oy “qLT
(M0-gz o 0D) D Jjo (MD-8z 01 0n) D ON
(ozzo109) O %a 0 seA

48661 wi dumAue ye ‘Aurof 10 suope
I ‘2035 {uv umo (PIOY3snoy ayy ui duoLue/nok) pip
JUN0DE JUIURIY3I € JO Jaed se Pi?Y Bunpfue Suipnpxy vy

_



-

LR

€20 02

(921008 1¥aN 01 0D))

O™ [3Ma

(301005 1XaN 01 0N)

(921008 13N 01 0D))

O #u

(921nos 1xaN 01 00)
O 3d

(921005 1xaN] 01 0N)
0 sso1

[J 3on

(32In0s 1xap] 01 00))
0 4 [ 3a

(921008 1xaN 03 00))

(321005 1XaN 03 00))

O

{(e01n08 1¥5N 0} 00))

0O a

(251n0s 1xaN 01 00))

] s°1

[ 2om

01§ 524831 3431 0] 31 SEM YINW MOF] “GOE

408§ ueys
$531 10 210U STA J1 ABS NOL PINOM (8661 U S,(ID) [T o
UIEd (dulen uos1ad 3dUIIIPYNOL) Pip 1S2I9JUL YW MOF] "E(E

401§ 153183U 3Y) 0) 31 SEM YOO MO} "G6T

SOT$ uvy) SS3| 10 axow
SeM 11 Aes no£ ppnopy (8661 U SpunoddE S3urAes ¢ uo
urea (weu uosiad 33uaIajaa/noL) pip 131U YINW MOY ‘BT

]



~

U]

gcio e

O»e  [Qua

(€€ 01 0D)
0O *u

(€€ ©1 0D)
0 xa

(€€ ©100)
g ss°1

[J oW
(821n0S 3x0N 03 Or))

O# [

(221105 JxaN 01 00))

{90inos 1xaN 01 00))

O ¥

(201005 1xapN] 01 05))
0 3a

(221008 1xap 0) 00))

g ss°1

[ 3o

$ST$ 1S31BIU 3} 0] ) SEM YIMU MO "qZE

<00T$ uey) 5591 10 310w SeM )t KBS NOA PINOAA (8661
U} SPUIPIALD }20)S Ul uled (Aureu uosiad AUIIPI/MOL)
PIp yonur soy ‘syunodde yusmwiaanal Fulpnpxy “ere

$0S$ 153183 dY) 03 31 SeM YONW MOY] "qIg

<001$
UEY} §S3] 10 310w seA 31 KBS NOA PINoAy (8661 Ul SpUIPIALD

Puny [emnu uy u1ed (Guieu uosiad I9u13§2.4/M0K)
PIP Yonuw Moy ‘spunodde Juawnayal Suipnpxy e

_



-

IR o “

FINVN 9% NOSHid

ANVN & # NOSHAd

TWVN ¢ # NOSHAd

AWVN € #NOSHAd

HWVN T#NOSY¥dd

HAWVN T #NOSHAd
“de1j uo se 10pIo SwEs B Ul MO[IG SMOL
01 3A0qe dey woyy surey 150y Ado))
'XOq Ul JaMSUT 30UXa S1UM *, 1910, J]
("X preoyse| woy spod 191uy)

1# uos1ag dwysuoeyar YV 10§ 2qoid
. . . . : c1ad)
. . : C# UO0SI3] tduieN T# UOSIdJ dweN pwey 4(S50108 U081
04 UOSI3J IWEN S# U0SIdJ BUIEN i U0SI3J : SWEN 03 PAERI (M0[3q U0SIAd) ST MOY] “p¢
3 @ (@ () (® MOH Y
) @ V)

-aedoadde asoym ‘sdiysuonePa 193503 10 ‘dars ‘sapdope SuiqLdsap Aq Jamsue asearq -219y 3uides 1o Buiay suosiad ay; Suowe sdysuonepr 1) VYF 3y) paosat o3 I p.] MON €€

ARdD dIHSNOILY'IAH

J



=

LI TIN

€cjoee _

(1330 10EX3 3y Ul SUWM|O> | uonsanb a1 01 aaoqe defy Y1 woy sawreu uossad [1nj sy1 Adod pue '] WS Y ULIO,] 0} WInIal uay ]
"I3pI0 19eX3 Wl H-g suwnjod uosiad ¢ wen syl 0 saoqe dey oY) woy saweu [y sy Kdoo pue ‘p¢ won *odrd snotaaid o o1 wimoay)
-uonedpyaed ano4 10y yonw £13A nok Nqueyy, "Ad3a1ns 3y $333idwiod jey |, "9g¢

| ]
| ]
| ]

('9¢¢ 01 08 ualp :asuodsal umeqioa prooaY)

£S141 Inoge nof suIadu0d Jo NoA s1ay1oq 1eym i 1191 oAk ue) qsg

| _
| |
| ]

*SIUSUIUIOD 13UN[OA KUr PIOJSY

(o¢g o10D) 7 309 1 °oN
O 3a Gsgoron) [fsax

$ARP0) 3483 NOL SIPMSUE 31} 0} YOrY J13Jo1 0] ABYO 31 SI ‘ployasNOY 343 U1 IS[3 UO3UI0S 0) Y[B) PUE JRY) OP IM J]
‘uoyewLIojus yepdan 0y 10 [013U0D KJfend 1oj ‘SPIOYIsNOY 51ITIU0-I1 SAUIALIOS neAINg SNsuUd)) 3y |, :8unyy sef sug) BSE

(BGE sy e SIOYI0 1Y
(9G€ 01 OD)rrerreeereenee + ¢1 uosiad suo Ljuo sey Pployasnoy sy,

WAL IDIHD AD-S€

|



