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Preface

Thisreport contains a brief review of the sampling weight calibration methodology used for the
2001 National Household Survey on Drug Abuse (NHSDA) and detailed documentation on the
implementation steps and evaluation results from its application to the survey data. The constrained
exponential modeling method used in NHSDAs prior to 1999 was modified (referred to in this report as
GEM or the generalized exponential model) in order to have more flexibility in dealing with the extreme
weights internally and to be able to directly set bounds on the weight adjustment factors so that they
become suitable for nonresponse and poststratification adjustments. The highlights of the new method
are summarized below.

L The inherent two-phase nature of the NHSDA design (viewing the large screener sample as the
first phase and the actual questionnaire sample as the second phase) allows the additional step of
poststratification of the selected persons to estimated controls from the large first-phase sample
of persons. This additional step results in stable controls for the later step of nonresponse
adjustment at the respondent-person level. These two steps were combined into one step in
NHSDASs prior to 1999, but they have been kept separate from the 1999 NHSDA onward.

L Another poststratification step at the respondent-household level in the first phase of the
screening interview was added. This step reduced coverage bias resulting from the first-phase
sampling, as well as produced controls for use in poststratification at the selected-person level,
respondent person-pair level, and respondent-household level in the second phase of the drug use
interview. This step again takes advantage of the inherent two-phase design of the study.

L The built-in control on extreme weightsin the GEM was supplemented by a separate step of
extreme-weight adjustment after the final poststratification, whenever the extreme-weight
proportion in the initial unadjusted weights was considered to be too large. Thiswas
accomplished by using the GEM such that the sample demographic distribution was preserved.
This method represents an improvement over the trimming method implemented before the
nonresponse adjustment used in NHSDAS prior to 1999, and the extreme-weight adjustment
before the nonresponse adjustment used for the 1999 NHSDA.

The GEM calibration method provides a unified approach to handling problems of extreme
weights, nonresponse, and poststratification, and it uses current state-of-the-art technology. The
implementation of GEM under atight project schedule was a challenge, but it was met successfully by
the diligence and perseverance of the members of the weighting team consisting of Patrick Chen, Harper
Gordek, Chris Murtha, Matthew Westlake, and Di Y u.

This report consists of several chapters describing the implementation and evaluation of GEM
and of appendices comprised mainly of tables. In the interest of reducing the size of the report, detailed
domain-specific evaluation results are presented in the supplement to this report, which is available upon
request. Thiswork was completed for the Substance Abuse and Mental Health Services Administration



(SAMHSA), Office of Applied Studies (OAS), by RTI International®, North Carolina, under Contract No.
283-98-9008. The authors are grateful to Art Hughes of SAMHSA and Ralph Folsom of RTI for their
useful comments and suggestions.

Avi Singh, Task Leader
Research Triangle Park, NC
May 21, 2003

'RTI International is atrade name of Research Triangle Institute.
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List of Termsand Abbreviations

DU Dwelling unit.

ev Extreme value. See Section 4.1 for more detail.

GEM Generalized exponential model. See Chapter 2 for more detail.

half-step Thisrefers to halving the increment in the Newton-Raphson iterative process for fitting GEM.
IQR Interquartile range.

nr Nonresponse.

Outwinsor Signifies the proportion of trimmed weight after extreme-val ue treatment via winsorization.
ps Poststratification.

res.sdu.nr Respondent screener dwelling unit nonresponse adjustment step. See Section 5.1.2 for more
detail.

res.sdu.ps Respondent screener dwelling unit poststratification adjustment step. See Section 5.1.3 for
more detail.

res.sdu.ev Respondent screener dwelling unit extreme val ue adjustment step. See Section 5.1.4 for more
detail.

sel.per.ps Selected person poststratification adjustment step. See Section 5.2.2 for more detail.
res.per.nr Respondent person nonresponse adjustment step. See Section 5.2.3 for more detail.
res.per.ps Respondent person poststratification adjustment step. See Section 5.2.4 for more detail.
res.per.ev Respondent person extreme value adjustment step. See Section 5.2.5 for more detail.
sandwich SE Sandwich standard error. See Section 6.5 for more detail.

SE Standard error.

SES Socioeconomic status indicator. See Exhibit 3.1 for more detail.

UWE Unegual weighting effect. It refers to the contribution in the design effect due to unequal selection
probability and is defined as 1+[(n-1)/n]* CV? where CV = coefficient of variation of weights, and nis

the sample size.

Winsorization A method of extreme value treatment that replaces extreme values with the critical values
used for defining low and high extreme values.
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Chapter 1. Introduction

The design for the National Household Survey on Drug Abuse (NHSDA) changed in 1999 from a
single national survey (with Californiaand Arizona supplements) to a statewide survey that includes 50
States and the District of Columbia. Henceforth, this will be referred to as the 51-State design. The target
population includes civilian, noninstitutionalized persons aged 12 or older. The main reason for the
changewasto produce more efficient, direct State-level estimates, which could be further improved by
using small area estimation (SAE) techniques. To meet the required precision at the State levd, the total
sample size was increased from 25,500 in 1998 to a planned size of 67,500 beginning in 1999. This large
sample size would allow the Substance Abuse and Mental Health Services Administration (SAMHSA) to
continue to report drug use estimates for demographic subgroups at the national level with adequate
precision and without the need to oversample specially targeted demographic subgroups, as had been
required in the past. For the 2001 survey, eight States (California, Florida, Illinois, Michigan, New Y ork,
Ohio, Pennsylvania, and Texas), referred to as the "large”" States, had a sample designed to yield 3,600
respondents per State, while the remaining 43 "small" States had a sample designed to yield 900
respondents per State. In addition to the 2001 sample of 67,500 that was originally planned, an additional
sample of 600, 150, and 150 was added in New Y ork, New Jersey, and Connecticut, respectively. This
supplement was added in response to the September 11 attacks to allow SAMHSA to measure the impact
of the attacks on drug use prevalence and mental health service utilization with greater precision. For the
2001 NHSDA, which followed the 2001 design plan, the total realized sample size was 68,929 persons
(corresponding to 53,314 responding dwelling units [DUs] selected at the second phase out of 157,471
DUs screened at the first phase), with alow of 852 for North Carolinato a high of 1,069 for New Jersey
among small States, and alow of 3,502 for Florida and a high of 4,023 for New Y ork among large States
(see Bowman, Chromy, Odom & Penne, 2003).

In the 2001 NHSDA design, States served as the primary strata, and field interviewer (FI) regions
within each State served as the secondary strata. In the small States, 12 FI regions were created, while 48
were formed in the large States. Segments within FI regions formed first-stage sample units, which were
drawn with probabilities proportional to composite size measures using Chromy’s algorithm (Chromy,
1981; Williams & Chromy, 1980). DUs within segments formed the second-stage units that were drawn
according to arandom systematic scheme with an equal probability selection method goal (EPSEM).
Within each FI region, segments were formed to contain a minimum of 175 DUs. From each Fl region,
two segments were drawn per quarter for atotal of eight segments per year. On average, about 30 DUs
were selected per segment with an objective of ten completed person-level interviews. This average of
three selected DUs per completed person-interview reflected various levels of attrition, such as DU
eigibility, DU-level nonresponse, and person-level nonresponse. The 2001 NHSDA design was a
multistage design with deep stratification, which could be viewed as a two-phase design with the second-
phase units of persons nested within the first-phase DUs. After the DU was selected, first-phase
information (e.g., eligibility, age, race/ethnicity, and gender) was collected for each member of the DU,
then age was used to define deep stratification variables for the second-phase sample of persons within
eligible DUs. At this phase, either zero, one, or two persons were selected within each DU using an

1



adaptation of Brewer’s sampling scheme. The 51-State sample used a computer-assisted interviewing
(CAI) methodology.

Asin 1999 and 2000, the sample weighting of the 2001 NHSDA posed challenges because of the
sheer magnitude of the number of State-specific predictors for use in nonresponse (nr) and
poststratification (ps) adjustments. With the 51-State survey, using a single model for each of the
adjustments was not practical; however, treating each State separately was not desirable because
individual State sample sizes were not large enough to support reliable estimation of a number of
parameters. Therefore, the 51 States were grouped into nine model groups corresponding to the nine U.S.
Bureau of the Census divisions. This helped to keep a substantial number of predictor variablesin each
model, while at the same time reducing the computing time that would be associated with fitting alarger
model.

Asin the 1999 and 2000 NHSDASs, an important feature of the 2001 NHSDA sample weighting
was to capitalize on the inherent two-phase nature of the NHSDA design (although the design was
primarily viewed as multistage) by adding a step to poststratify the household weights in the first phase
of the screening interview (see Exhibit 1.1). This reduced coverage bias resulting from the first phase of
sampling and produced estimated controls for use in poststratification of person-pair weights and
household weights in the second phase of the drug use interview. No other suitable source was available
for obtaining these controls for poststratification. Note also that screener DU weights were poststratified
to population counts by adjusting the DU’s weighted contribution of person-counts to various
demographic domains. The second important feature was to add a step to poststratify selected persons
(including respondents and nonrespondents) to estimated controls from the large first-phase sampl e of
persons for various predictor variables at the segment, DU, and person levels. This gave stable controls
for the step involving the nonresponse adjustment of respondent weights. Incorporating this important
feature would not have been possible without screener data on the sociodemographics of members of the
selected households.



Exhibit 1.1 Sampling Weight Calibration Steps

DU-Level Design Weights
(See Section 5.1.1)

Phase | Dwelling Unit Level

DU-Level Nonresponse Adjustment
(See Section 5.1.2)

DU-Level Poststratification Adjustment
(See Section 5.1.3)

DU-Leve Extreme Vaue Treatment
(See Section 5.1.4)

Phase Il Person Level

Person-Level Design Weight
(See Section 5.2.1)

(Selected) Person-Level Poststratification Adjustment
(See Section 5.2.2)

(Respondent) Person-Level Nonresponse Adjustment
(See Section 5.2.3)

(Respondent) Person-Level Poststratification Adjustment
(See Section 5.2.4)

(Respondent) Person-Level Extreme-Value Treatment
(See Section 5.2.5)




Asin the 1999 and 2000 NHSDAs, a modification of the earlier methodology of (scaled)
constrained exponential modeling was used in order to meet the new demands on weighting mentioned
above (i.e., the two-phase design and large number of available predictors). The modified methodol ogy,
the generalized exponential model (GEM), has several features:

L Like constrained exponential modeling, GEM can utilize alarge number of predictor variables,
such as those obtained from the first-phase screener sample for the 50 States plus the District of
Columbia, and some of their interactions.

L GEM adlows unit-specific bounds for the weightsinitially identified as extreme, which provide
tight controls on the extreme weights. This built-in control is often adequate, in that the
frequency of extreme weights, after the nonresponse and poststratification adjustments, is not
usually high. However, if thisis not the case, GEM can be used for a separate extreme value
adjustment after poststratification. This extra adjustment, which uses tighter bounds, will
preserve the demographic population controls used in the poststratification step.

L GEM provides a unified approach to nonresponse, poststratification and extreme value
adjustments. The differences are only in terms of the bounds and control totals that are used.

o GEM can be implemented efficiently using software developed at RTI.

L GEM is ageneraization of the commonly used raking-ratio method in which a distance function
isminimized such that (1) theinitial weights are perturbed only alittle and lie within certain
bounds, and (2) control totals are met. It is also a generalization of Deville and Sérndal's (1992)
logit method in that bounds on weights are not required to be uniform. Moreover, the lower
bound can be set to one, which is desirable for the nonresponse adjustment. Like the above
methods, fitting GEM requires iterations (such as Newton-Raphson).

The report is organized as follows. In Chapter 2, GEM isreviewed, and a heuristic description is
provided of how GEM provides a unified approach to all three procedures of extreme-value treatment,
and adjustments for nonresponse and poststratification. In Chapter 3, potential predictor variables for use
with extreme-value, nonresponse, and poststratification are discussed, and the strategy for dealing with
many predictors viamodeling groups of Statesis reviewed. In Chapter 4, practical steps for
implementing GEM for the 2001 NHSDA are presented, and in Chapter 5 details of the weight
calibrations, including all weight components corresponding to Phases | and 11, are given. Chapter 6
presents the evaluation measures of calibrated weights and a sensitivity analysis of point estimates and
standard errors (adjusted for calibration) of selected drug prevalence estimates. The sensitivity analysis
compares the estimates and standard errors from final models to those of the baseline models (which
consist of only main effects). Nine appendices also are included. Appendix A presents some technical
details about GEM, Appendix B documents the creation and source of the poststratification control
totals, and Appendix C contains information on imputation methodology. Appendix D summarizes the
modeling, and the remaining five appendices contain various tables.



Chapter 2. Generalized Exponential Model for
Weight Calibration

In survey practice, design weights are typically adjusted in three steps via the following methods:
(1) winsorization for extreme values, (2) weighting class adjustments for nonresponse, and (3) raking-
ratio adjustments for poststratification. If weights are not treated for extreme values, the resulting
estimates, although unbiased, will tend to have low precision. The bias introduced by winsorization is
aleviated to some extent through poststratification. The nonresponse adjustment is a correction for bias
that is introduced when estimates are based only on responding units; poststratification is an adjustment
for coverage (typically undercoverage) bias, as well asfor variance reduction (which is possible due to
correlation between the study and control, usually demographic, variables).

There are limitations in the existing methods of weight adjustment for extreme value,
nonresponse, and poststratification. It would be advantageous to adjust for bias introduced in the
extreme-value step (such as when extreme weights are treated via winsorization) so that the sample
distribution for various demographic characteristics is preserved. For the nonresponse step, there are
general raking-type methods, such as the scaled constrained exponential model devel oped by Folsom and
Witt (1994), where the lower and upper bounds can be suitably chosen by using a separate scaling factor.
The factor is set as the inverse of the overall response propensity. It would be beneficial to have a model
for the nonresponse adjustment factor that incorporates the desired lower and upper bounds on the factor
as part of the model. Note that the lower bound on the nonresponse-adjustment factor should be one
because it isinterpreted as the inverse of the probability of response for a particular unit. For the
poststratification step, the general calibration methods of Deville and Sarndal (1992), such as the logit
method, allow for built-in lower (L) and upper (U) bounds (for poststratification, typically L<1<U).
However, it would be useful to have nonuniform bounds (L,, U,) depending on the unit k, such that the
final adjusted weights, w,, could be controlled within certain limits. An important application of this
feature would be weight adjustments to allow the user to have some control on the final adjustment of
weightsinitially identified as extreme values.

A modification of the earlier method of the scaled constrained exponential model of Folsom and
Witt (1994), termed the generalized exponential model (GEM) and proposed by Folsom and Singh
(2000), provides a unified approach to the three weight adjustments for extreme value, nonresponse, and
poststratification, and it has the val uable features mentioned above. The functional form of the GEM
adjustment factor isgiven in Appendix A. It generalizes the logit model of Deville and Sérndal (1992),
typically used for poststratification, such that the bounds (L, U) may depend on k. Thus, it provides a
built-in control on extreme values, during both poststratification and nonresponse adjustments. In
addition, the bounds are internal to the model and can be set to chosen values (e.g., L,= 1 in the
nonresponse step). If the frequency of extreme valuesislow after the final poststratification, a separate
extreme-val ue step may not be necessary.



Note that in view of the nonresponse adjustment factor being defined as the inverse of response
propensity, GEM requiresit to be greater than 1. However, the built-in extreme value control feature of
GEM essentially defines extreme value adjustment factors with regard to the critical value under
winsorization. Therefore, although the adjustment factor with regard to the cutoff point is aways greater
than 1, with regard to the original weight it can be less than 1.

In fitting GEM to a particular problem, choosing a large number of predictor variables along with
tight bounds will have an impact on the resulting unequal weighting effect (UWE) and the proportion of
extreme values. In practice, thisleads to somewhat subjective evaluations of trade-offs between the target
set of bounds for a given set of factor effects, and the target UWE and the target proportions of extreme
values. The proportion of "outwinsors' (aterm coined to signify the extent of residual weights after
extreme-value treatment via winsorization) is probably a more realistic benchmark in determining the
robustness of estimates in the presence of extreme-value weights. Chapter 4 provides details about GEM
steps and some practical guidelines about fitting such a model.

A largeincrease in the number of predictor variablesin GEM typically would result in a higher
unequal weighting effect, thus indicating a possible lossin precision. A more precise measure of 1oss (or
gain) in precision could be obtained by looking at the Taylor-linearized variance, computed viathe
sandwich formula for variances, which accounts for the variability in the GEM parameter estimates of
selected study variables. Thiswas implemented by Vaish, Gordek, and Singh (2000), and some of their
results are presented in Chapter 6.



Chapter 3. Predictor Variablesin GEM for the
NHSDA

For the 2001 National Household Survey on Drug Abuse (NHSDA), the initial set of predictor
variables was identical to the one used for the 1999 and 2000 NHSDASs. Exhibit 3.1 shows the definitions
and levels of these predictor variables. Typical predictors used for the screener-DU nonresponse
adjustment were State, quarter, group quarters indicator, population density, percentage Hispanic in
segment, percentage black in segment, percentage owner-occupied DUs in segment, and socioeconomic
status (SES) indicator. The SES indicator used was the variable " Segment-Combined Median Rent and
Housing Value," which was a composite measure based on (standardized) median rent, median housing
value, and the percentage of dwellings that are owner occupied. Typical predictors for the person-level
nonresponse adjustments were, in addition to those stated above, age group, gender, race, Hispanicity,
and relation to head of household. For poststratification, predictors typically used were State, age, race,
gender, Hispanicity, and quarter; the model consisted of main effects and some interactions of these
predictors. For a separate extreme-value treatment with GEM after poststratification, the predictors were
the same as those used in the poststratification adjustment.

Generally, it isdesirable to include, whenever possible, poststratification predictors (correlated
with the outcome variable) as part of nonresponse predictors (correlated with the response variable)
because of the potential variance reduction; this works to offset the variance inflation, which is due to the
random controls used in the nonresponse adjustment. In general, thisis not possible because demographic
information (often used for poststratification) is not available for nonrespondents. However, with atwo-
phase design, such as the one used for the NHSDA, there is no such problem because the screener data
contain the necessary information. There s, of course, the cost in time and effort required to edit and
impute the screener-based predictors in advance of this nonresponse adjustment. Many times, the need to
edit/impute nonresponse predictors for the full sample, which consists of respondents and
nonrespondents, is eliminated because the poststratification and nonresponse adjustments are combined
into asingle poststratification step. However, the processes leading to nonresponse and coverage errors
are likely to be different enough to benefit from separate modeling. The nonresponse-adjustment models
can also benefit from bias reduction when segment-level variables, such as the percentage of owner-
occupied DUs, are included in the model. Population totals for these segment-level variables have not
been devel oped for use as poststratification controls.

Heuristically, the suitable number of State-specific controls should depend on the size of the
realized sample in each State; because of this, the nature of the problem of too many controlsin
nonresponse- and poststratificati on-adjustment modelsis State specific. Therefore, for the 2001 NHSDA,
the strategy proposed by Singh, Penne, and Gordek (1999) was followed, and is discussed in the
following paragraphs. Also using Singh et al. (1999), some general guidelines were used to choose an
initial set of State-specific controls, and theinitial set was modified iteratively as problemsin
maintaining them arose. The process began with the baseline model of one-factor effects and then



proceeded with the addition of second- and third-order effects; collapsing was performed as necessary,
depending on the individual State sample sizes. To obtain more precise State-level estimates, every effort
was made to include as many important State-specific covariates as possible in models for nonresponse
and poststratification weight adjustments. These covariates were typically defined by sociodemographic
domains. However, keeping a multitude of State-specific covariates, especially higher order interactions,
was not possible because individual State sample sizes were not large enough to support stable estimation
of an adequate number of model parameters. Therefore, a hierarchical order was used for including
covariates in the model; the order started with covariates at the national level, followed by covariates at
the Census-division level within the Nation, then covariates at the combined-State level within the
Census division, and finally, whenever possible, covariates at the State level within the combined States.

When adding certain covariates to the model resulted in parameters that could not be estimated,
or were unstable, the hierarchy strategy mentioned above was used to combine States within a Census
division so that covariates at the combined level could be included. However, this problem typically
arose with State-specific higher order interactions, and States were collapsed only when combining levels
of covariates within State was not a reasonable alternative. This was thought to be beneficial in obtaining
more reliable State-level estimates using small area estimation (SAE) techniques. The eight large States
were not combined with other smaller States, to the extent possible, in order to get direct State-level
estimates without relying on the SAE technique.

As an objective check for the suitability of the number of factors, once a satisfactory convergent
model was obtained (see Section 6.5 for details), the relative efficiency of a more complex model (with
many effects) versus asimpler model (with fewer effects) was measured. In addition to the relative
efficiency, the increase in the UWE was checked. For the 2001 NHSDA data, asin 2000, it became
apparent that the number of controls could be very high (in excess of 1,000). This many controls would
be computationally prohibitive because the implementation of GEM involves iterative steps, and a matrix
(whose dimension corresponds to the number of controls) must be inverted in each of these iterations. A
solution would be to use separate models within groups of States rather than a single overall model. It
can be shown that, if effects (two-factor or higher order) are always collapsed within a group of States,
then fitting an overall model of GEM is equivalent to fitting separate models for each group. In thisway,
the computational problems associated with too many controls could be reduced. Therefore, in 2001, as
in 2000, nine model groups corresponding to the nine Census divisions were used.



Exhibit 3.1 Definition of Levelsfor Variables

Age (years)
1:12-17, 2: 18-25, 3: 26-34, 4: 35-49, 5:50+*
Gender
1. Male, 2: Femae'
Group Quarter Indicator
1: College Dorm, 2: Other Group Quarter, 3: Non-Group Quarter*
Hispanicity
1: Hispanic, 2: Non-Hispanic*
Per cent of Owner-Occupied Dwelling Unitsin Segment (% Owner)
1: 50% - 100%," 2: 10% - 50%, 3: <10%
Per cent of Segments That Are Black (% Black)
1: 50% - 100%, 2: 10% - 50%, 3: <10%"
Per cent of Segments That Are Hispanic (% Hispanic)
1: 50% - 100%, 2: 10% - 50%, 3: <10%'
Population Density
1: MSA 1,000,000 or more, 2: MSA less than 1,000,000, 3: Non-MSA urban, 4: Non-MSA rural*
Quarter
1: Quarter 1, 2: Quarter 2, 3: Quarter 3, 4: Quarter 4*
Race (3 level)
1. White,* 2: Black, 3: Other
Race (4 level)
1: White,* 2: Black, 3: American Indian/Alaska Native, 4: Asian
Relation to Householder
1: Householder or Spouse,* 2: Child, 3: Other Relative, 4: Non-Relative
Segment-Combined M edian Rent and Housing Value (Rent/Housing)?
1: First Quintile, 2: Second Quintile, 3: Third Quintile, 4: Fourth Quintile, 5: Fifth Quintile*
States®
Model Group 1: 1: Connecticut, 2: Maine, 3: New Hampshire, 4: Rhode Island, 5: Vermont,
6: Massachusetts'
Model Group 2: 1: New Jersey,” 2: New York, 3: Pennsylvania
Model Group 3: 1: lllinois, 2: Indiana,* 3: Michigan, 4: Wisconsin, 5: Ohio
Model Group 4: 1: lowa, 2: Kansas, 3: Minnesota, 4: Missouri,® 5: Nebraska, 6: South Dakota,
7: North Dakota
1: Delaware, 2: District of Columbia, 3: Georgia,* 4: Maryland, 5: North
Caralina, 6: South Carolina, 7: Virginia, 8: West Virginia, 9: Florida
Model Group 6: 1: Alabama, 2: Kentucky, 3: Mississippi, 4: Tennessee!
Model Group 7: 1: Arkansas,® 2: Louisiana, 3: Oklahoma, 4: Texas
Model Group 8: 1: Colorado, 2: Idaho, 3: Montana, 4: Nevada, 5: New Mexico, 6: Utah, 7: Wyoming,
8: Arizona'
Model Group 9: 1: Alaska, 2: Hawaii, 3: Oregon, 4: Washington,* 5: California

Model Group 5:

MSA = metropolitan statistical area.

The reference level for thisvariable. Thisisthe level against which effects of other factor levels are measured.
2Segment-Combined Median Rent and Housing Value is a composite measure based on rent, housing value, and percent owner
occupied.

3The States or district assigned to a particular model are based on Census divisions.
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Chapter 4. Practical Aspectsof Implementing
GEM for the NHSDA

As explained in Chapter 2, the generalized exponential model (GEM) can be used for extreme-
value treatment, nonresponse adjustment, and poststratification (see Exhibit 4.1 for a schematic
presentation of the steps). These steps were implemented using the GEM macro developed at RTI. A
detailed discussion can be found in Chen, Penne, and Singh (2000).

4.1 Definition of Extreme Values of Sampling Weights

An important aspect of GEM isthe built-in provision of extreme-value treatment. Sampling
weights for the survey were generaly classified as extreme (high or low) if they fell outside the
commonly used interval defined by the median +3 x interquartile range (IQR), for some prespecified
domains; these domains were usually defined by design strata ,taking into account deep stratification. For
example, the DU level weight for the 2001 NHSDA used the Fl region as the domain. The person-level
weight adjustments used a hierarchy of four domains: (1) FI region x Age group, (2) State x Age group,
(3) Fl region, and (4) State. A minimum of 30 observations was required for defining the boundaries, or
critical values, for extreme weights. If this minimum was not met at the lower level, the next level up in
the hierarchy was used. Although the FI region x Age group domain corresponded to a deep stratum, it
could be unsuitable for defining extreme-val ues because of insufficient sample sizes. So, collapsing Fl
regions within a State gave rise to such domains as State x Age group. Even at thislevel, sample sizes
could be insufficient, so Fl regions and, later, States themselves could be used as domains to define
extreme values. The critical values for low and high extreme values will be denoted by by, and by,
respectively. The critical points for extreme weights within GEM modeling were defined as the median
+2.5 x the IQR, which was conservative when compared with the commonly used standard of the median
+3 x the IQR. Thisis because, in order to better prevent the adjusted weights from crossing the standard
boundary, in addition to those at or beyond the boundary, weights near but below it (that have the most
potential to become extreme) were treated as extreme by GEM as well.

4.2  Definition of Lower and Upper Boundsfor Weight Adjustment Factors

For implementing extreme-weight control via GEM, the variable m, was defined as the minimum
of (b, /W) and one for high extreme weights, and the maximum of (b, /w,) and one for low extreme
weights, where w, represents the sampling weight before adjustment, and (b, b)) denote the critical
values for the extreme weights. (Note that under this definition, for high extreme weights, the more
extreme the weight is, the smaller m, will be; conversely for low extreme weights, the more extreme the
weight is, the bigger m  will be.) Non-extreme weights had a value of one for m. The upper and lower
bounds for the adjustment factors were defined, respectively, as the product of m, and the upper and
lower boundary parameters of GEM.
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Exhibit 4.1 Generalized Exponential Model Steps

Define Extreme Weights

Y

Create Explanatory Variables,
Data Sets for GEM Modeling
and Control Totals

Pre-GEM Data Preparation

GEM Implementation

Determine GEM Target
Characteristics,
Such as Initial Bounds, the
Number of Iterations and
Half-Steps, Tolerance etc.

Loosen Bounds, Collapse
or Drop Variables; Increase
Iterations and Half-Steps if

Fit Main Effects Model

Convergent? to Get the Baseline Bounds

Needed and UWE
Fine-Tuning Main Effects Add/Remove Two-Factor
Model by Adjustment of »  and Higher Order Factor
the Bounds Effects

Control
Totals, Target UWE
Satisfied?

No

Convergent?

Yes

Loosen Bounds, Collapse or
Drop Variables, Increase

Iterations and Half-Steps if L
Needed Finalize the Model by

Fine-Tuning the Bounds

Post-GEM QC'’s

Weight Distribution; UWE;
Extreme Weight Percentages;
Outwinsor Percentage; SE
and Point Estimates, etc.

GEM = generalized exponential model; SE = standard error; UWE = unequal weighting effect.



GEM alowsinputs of three different upper and lower boundary parameters (L, and U,, L, and
U,, L; and U, respectively) for high, non-, and low extreme weights. By applying a small upper
boundary parameter for high extreme weights, and alarge lower boundary parameter for low extreme
weights, the extreme weights could be controlled in the modeling.

GEM also requires specification of centers (C), such that L < C < U. For nonresponse
adjustment, it was constructive to require all adjustments to be greater than one because the adjustments
represented the inverse of response propensities. For convenience, al three (L4, L,, and L;) were set to
one. The value of C in this case was chosen as the inverse of the overall response propensity. For
poststratification, C's were set to one so the adjusted weights would not be too far away from the original
design weights. Here, L’s were chosen to be less than one and U’s greater than one, because the control
totals could be larger or smaller than the estimated totals based on the design weights. The extreme-value
treatment would be analogous to the poststratification adjustment (see Appendix A). Section 4.7 gives
guidelines for the choice of L, C, and U parameters.

4.3 Definition of Control Totals

GEM modeling for extreme-value treatment, nonresponse adjustment, and poststratification
involved estimation of parameters of the adjustment factor model, such that specified control totals were
satisfied. There were two types of control totals. For nonresponse adjustment, the control totals were
from the full sample (i.e., respondents and nonrespondents), while for poststratification, control totals
were obtained from external sources, such as the Census Bureau or a large first-phase screener sample.
Specificaly, for the 2001 NHSDA, the control totals for various domains for the (selected) person-level
poststratification adjustment were obtained from the first-phase sample containing roster information,
and the control totals for the (respondent) person-level poststratification were obtained from the Census
Bureau's Postcensal Population Estimates for various demographic domains. Controls used for extreme-
value treatment were the same as those for poststratification because they were based on the
poststratified weight. (See Appendix B for more information.)

4.4  Efficient Computation Using Grouped Data

Because adjustment factors remained the same for units (DUs or persons) having common values
for al explanatory variables used in the model, the size of the sample data was reduced by grouping units
having common values of these variables. Additionally, within the groupings, the units with extreme
weights were further grouped such that, in addition to the common values of the explanatory variables,
they also had common values of m,. This significantly saved computation time, especially because the
original sample size was large. Modeling GEM with grouped data was implemented by treating each
group as a single record, with the associated weight defined as the sum of the individual weightsin the
group. Note that when using GEM with grouped data, the UWE and t-test statistics normally produced in
the output would be misleading because the weights in grouped data are sums of the weights for the
individual units within each group. Also the definition of variance estimation stratum (VESTR) and
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replicates (VEREP) required for variance cal culation would not be correct. To avoid these misleading
results from using the grouped data, the final model was rerun with the full (ungrouped) data.

45 Stepsin GEM Fitting

Exhibit 4.1 depicts the GEM steps. After specifying the GEM parameters, such astheinitial U
and L bounds, the number of the Newton-Raphson iterations and half-steps, and the type of weight
adjustment (extreme-val ue treatment, nonresponse adjustment, or poststratification), aforward selection
method for modeling was used. The model with only the main effects was first fit to obtain the realized
baseline U and L bounds for extreme and non-extreme weights and to calculate a baseline UWE. Without
unduly increasing the UWE and the extreme-value proportions, as many higher order interactions as
possible were added to the model to help reduce bias. Convergence problems were addressed by
loosening L’sand U’s, and collapsing or dropping variables. In GEM, t-tests and p-values for significance
of various effects could be computed for a previously converged model, which would be helpful in
deciding about the collapsing of effects when convergence problems arose with tighter bounds.

For this application, "collapsing” implies combining the "levels’ of variables with other levels
explicitly present in the model, while "dropping" implies combining with the reference levels, which are
not explicitly represented in the model. Collapsing or dropping lower order interactions had a direct
impact on the inclusion of the number of higher order interactions. For the 2001 NHSDA, when adding
higher order terms, all previously selected explanatory variables were retained in the model. Possible
reasons for nonconvergence included explanatory variables corresponding to domains with small sample
sizes, or domains with large discrepancies between estimated totals based on the initial weights and the
target control totals. The variables causing problems with convergence were identified by the high
magnitude of the estimated model parameters. Once the explanatory variables were finalized, finer
adjustments of U’sand L’s could optimize the model by reducing UWE and the extreme-weight
proportions.

4.6 Quality Control Checks

The distributions of the weights before and after each adjustment were compared to uncover any
unusual impact of the weight adjustment on the initial weights. In addition to the weight distributions, the
following al so were compared across various domains both before and after each adjustment: the ratios
of the maximum weight to the mean weight and the UWEs. The proportions of extreme values were
checked after each adjustment to see how effective the modeling was in controlling extreme values.
Coverage bias analysis based on the dlippage rates was also conducted to check the impact of
poststratification on various noncontrolled domains (i.e., those factors that were dropped from the
model). To check for overfitting after the final weight adjustment, point estimates for the main drug use
variables, aswell astheir standard errors (SEs), were computed using a sandwich variance formula (see
Section 6.5) and were compared with the corresponding estimates and SEs for the baseline (or main
effects) model.
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4.7 Practical Guidelinesin Using GEM

1. Collapsing checks for domainswith small sample sizes. The number of observationsin
various domains defined by levels of the factor effects were examined. If the domain sample size was
zero and the control total corresponding to this domain also was zero, the corresponding factor was
generally dropped. This automatically collapsed the corresponding factor level with reference level;
however, if the control total corresponding to this domain was not zero, the factor cannot be dropped
because collapsing the domains together for the sample would also collapse the popul ation domains
together. The result would be that control totals could not be met for the reference levels involved.

In general, domains with small sample sizes may cause problems during GEM modeling and
prevent the model from converging. For the 2001 NHSDA, if the model did not converge because a
domain sample size was small, the corresponding factor effect was collapsed with another effect based
on substantive considerations. If State was involved, then it was better, in general, to collapse within
States, collapsing with other adjacent States only if unavoidable (see Section 4.8 for more detail). The
necessity of collapsing was checked at each stage of model enlargement in the forward selection of
factors. If variables were collapsed at a previous stage, the corresponding factor levels were also
collapsed under the hierarchy principle, at succeeding stages involving higher order factor effects.

2. Singularity checks. Asin the case of collapsing checks, singularity checks were performed
for the baseline model (i.e., checks for linear dependence of columns of realized values of the
predictors); additionally, they were performed at each stage of model enlargement because singularities
depend on what other predictors are in the model. Any variable that was alinear combination of other
variables was dropped from the model. (Note that although all variables were linearly independent of
each other, it was possible for the columns of their realized values to have been linearly dependent.)

3. Finding theinitial factor set. After the collapsing and singularity checks, the remaining
factor effects at a given stage of model enlargement formed theinitial factor set.

4. Baseline modél. Starting with the model consisting of all one-factor effects from the initial
factor set, a convergent version was found (after some collapsing at times) under no restrictions on the
bounds. The model was optimized by trying to reduce the UWE and tighten the bounds. If necessary (to
obtain convergence), factors corresponding to large parameter estimates were collapsed. As an option, p-
values could have been used to determine which factors to collapse.

5. Baseline plustwo-factor effects. All the two-factor interactions from theinitial factor set
were added to the baseline model. A convergent version under no bound restrictions was then found, and
Guideline 4 above was followed. The non-State two-factor effects were added first, then in a separate
step the State two-factor effects were added.
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6. Baseline with three-factor effects. Starting with the optimized model from Guideline 5, the
higher order factor effects were added—first the non-State three-factor effects, then in a separate step the
State three-factor effects. Guideline 5 was followed to obtain an optimum version.

7. Optimizing a model with respect to the target model characteristics. These are
summarized in the following points:

L For each step of model enlargement, the UWE for the initial weights was computed. It was
allowed to increase up to 20 percent, or the maximum allowable UWE (generally under six),
whichever was lower.

L The following guidelines, based on empirical considerations, were used for setting the bounds. In
the case of poststratification and separate extreme-val ue adjustments, the bounds were set as
follows: L, =L, and U, = U;, and C, = C, = C; = 1. Starting with loose bounds of (0.1, 10) and
using the realized bounds (from the GEM modeling output) to make informed decisions about the
degree to which the bounds may be tightened, U, and L, were tightened as close to 1 as possible.
(L,, U,) generdly varied inside (0.3, 4).

° In the case of nonresponse, the boundsweresetasL, =L, =L,=1, and U, = U,. All the C'swere
set equal to the common value of the overall inverse response propensity. Starting with the loose
bounds of (1, 10), U, was tightened as close to C as possible. U, generally varied inside (1, 4).

° Targets for the maximum acceptable percentages of extreme values and outwinsors within GEM
for nonresponse and poststratification were as follows: 3 percent for the unweighted extreme
values, 15 percent for weighted extreme values, and 5 percent for outwinsors. These percentages
are liberal and serve as guidelines only. In practice, reducing them by half is preferable. If these
guidelines were not met, a separate GEM for treatment of extreme values would be implemented
after poststratification.

8. Evaluation M easur es. After each stage of model enlargement, various characteristics were
examined for large values. These included the UWE, the ratio of the maximum to the mean for adjusted
weight, the percentage of extreme-values and outwinsors, the distance between the total sample weighted
count and the target population count (i.e., slippage rates for different domains) and other characteristics,
such as weight summary statistics. In addition, the distributions of adjustment factors were checked for
highly asymmetric tails. With the bounds realized for the final model, the baseline model was rerun, then
point estimates and SEs for selected outcome variables for the two models were compared. Generally, the
two estimates are likely to be close, but not the SEs. The SE for the final model was expected to be
smaller but at times could be larger. Larger SEs were identified and examined because they could be an
indication of the instability of the model parameter estimates due to possible overfitting or insufficient
sample sizes. In such situations, the final model would be revised to get a more parsimonious model.
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4.8 Variable Collapsing Guide

Asdiscussed in Section 4.5, convergence problems in GEM were solved by either loosening
bounds or collapsing explanatory variables. Grouping proposed levelsinto a smaller number of
categories could be done in several ways, but care was taken so that they remained meaningful. When
constructing the model and attempting to obtain convergence, maintenance of logical groupings was atop
priority. Below are some general guidelines that were followed when collapsing variables.

® Ordinal Variables. Most of the proposed explanatory variables were ordinal. Thus, collapsing was
done in ameaningful way in the sense of the order. For example, the combined rental/house quintile
had five levels (i.e., 1%, 2, 3, 4™ and 5" quintile) with the 5™ quintile set for the reference. If the
4™ quintile needed to be collapsed, it would be collapsed with either the 3" or 5" quintile.

® Age Groups. Age group had five levels: 12 to 17, 18 to 25, 26 to 34, 35 to 49, and 50 or older. For the
main effects, the five levels easily fit in the model. For the interactions, age group was given highest
priority, so that collapsing was performed within age group first; collapsing across age group
occurred only if the age group could not be maintained separately.

® |argeand Adjacent Sates. In the main effects, fitting State separately in the model was not a
problem. For the State-specific interactions, collapsing was done within State first, collapsing with
other adjacent States only if needed. For the eight States with large sample sizes (NY, PA, FL, TX,
CA, OH, IL, MI), every effort was made to preserve all factor levels within States so that direct
estimates could be made for the large States.

® Race. In the main effects and State-specific two-factor interactions, race had four levels (white,
black, American Indian/Alaska Native, and Asian), while in non-State-specific two- and three-factor
effects, race had three levels, (white, black, and other). If maintaining al four levelsin the State by
race interaction was difficult, using the collapsed three-level definition was preferable, because it
preserved the existing race definition at the three-factor level. If the three-level race could not be
maintained, the levels were collapsed to white and nonwhite.
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Chapter 5. Weight Calibration at Phase |
Dwelling Unit and Phase Il Person Levels

The 2001National Household Survey on Drug Abuse (NHSDA) was based on probability
sampling so that valid inferences could be made from survey findings to the target population.
Probability sampling refers to sampling in which every unit on the frame is given a known, nonzero
probability for inclusion in the survey. Thisis required for unbiased estimation of the population total.
The assumption of nonzero inclusion probability for every pair of unitsin the frame also is required for
unbiased variance estimation. The basic sampling plan involved three stages of selection across two
phases of design (see Exhibit 5.1). Thefirst phase of the design was the dwelling unit (DU) level and the
second phase was the person level. The three stages of selection were as follows: within Phase |, (1) the
selection of subareas or segments within State FI regions (these subareas are comprised of U.S. Census
blocks); (2) the selection of DUs within these subareas; and within Phase |1, (3) the selection of eligible
individuals within DUs (Table 5.1). Specific details of the sample design and sample selection
procedures can be found in the 2001 NHSDA sample design report (Bowman et al., 2003).

As part of the post-survey data-processing activities, analysis weights were cal culated for the
2001 NHSDA respondents that reflected the selection probabilities from various stages of the sample
design. These sample weights were adjusted at both the DU level (screening sample) and person level
(drug questionnaire sample) to account for bias due to extreme values, nonresponse, and undercoverage
(viapoststratification for the last).

Thefinal Phase | DU-level and Phase Il person-level sample weights for the 2001 NHSDA
sample are a product of several factors (see Exhibit 5.1), each representing either a probability of
selection at some particular stage or some form of extreme-value, nonresponse, or poststratification
adjustment. In the following sections, these components are described in greater detail. In summary, the
first nine factors are defined for all screener-complete DUs and reflect the fully adjusted DU-sample
weight. The latter five components reflect the person-level selection within each screened DU, aswell as
any additional adjustments for person-level extreme-value, nonresponse, and poststratification error.
Note that the unconditional, final person-level weights for the 200LNHSDA sample are the product of all
14 weight components, asillustrated in Exhibit 5.1.

In 2001, asin 2000, the order of the extreme-weight treatment step (extreme value) at both the
DU and person level was different from the order used in the 1999 NHSDA (computer-assisted
interviewing [CAI]). In the 1999 NHSDA (CALl), the extreme-value step was introduced before
nonresponse and poststratification, which was analogous to the traditional trimming step before
nonresponse and poststratification. In the 1999 NHSDA, the initially identified extreme weights were
held fixed at their winsorized values, and the non-extreme weights were adjusted so that the original
sample distribution of the weights for various domains was preserved. As a better aternative for the 2000
and 2001 NHSDAs, GEM was allowed to control extreme weights as much as possible during
nonresponse and poststratification steps, and then a separate extreme-val ue step after poststratification
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Exhibit 5.1 Summary of 2000NHSDA Sample Weight Components

Phase | Dwelling Unit Level

Design Weight Components

#1  Inverse Probability of Selecting Segment

#2  Quarter Segment Weight Adjustment

#3  Subsegmentation Inflation Adjustment

#4  Inverse Probability of Selecting Dwelling Unit

#5 Inverse Probability of Added Dwelling Unit

#6 Dwelling Unit Percent Release Adjustment

#7  Dwelling Unit Nonresponse Adjustment (res.sdu.nr)*

#8 Dwelling Unit Poststratification Adjustment (res.sdu.ps)*

#9 Dwelling Unit Extreme-Weight Adjustment (res.sdu.ev)*

Phase |l Person Level

Design Weight Components

#10 Inverse Probability of Selecting a Person Within a Dwelling Unit

#11 (Selected) Person-Level Poststratification to Rostered Persons
Adjustment (sel.per.ps)*

#12 Person-Level Nonresponse Adjustment (res.per.nr)*

#13 Person-Level Poststratification Adjustment (res.per.ps)*

#14 Person-Level Extreme-Weight Adjustment (res.per.ev)*

* These adjustments use the generalized exponential model (GEM), which also involves pre- and post-processing in addition to running the
GEM macro. See Exhibit 4.1. For computational feasibility, all weight adjustments were done using the nine model groups based on U.S. Census
divisions defined in Exhibit 5-2.
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Exhibit 5.2 U.S. Census Divisions/M odel Groups

Model Group Census Division
1 New England (6 States)
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont
2 Middle Atlantic (3 States)
New Jersey, New Y ork, Pennsylvania
3 East North Central (5 States)
Illinois, Indiana, Michigan, Ohio, Wisconsin
4 West North Central (7 States)
lowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, South Dakota
5 South Atlantic (8 States and the District of Columbia)
Delaware, District of Columbia, Florida, Georgia, Maryland, North Carolina,
South Caroling, Virginia, West Virginia
6 East South Central (4 States)
Alabama, Kentucky, Mississippi, Tennessee
7 West South Central (4 States)
Arkansas, Louisiana, Oklahoma, Texas
8 Mountain (8 States)
Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, Wyoming
9 Pacific (5 States)

Alaska, California, Hawaii, Oregon, Washington
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Table5.1 Sample Size, by Model Group for Each Stage of Sampling

Eligible DU | Completed DU Eligible Selected Completed
Mode Group Per sons Per sons Per sons
1 15,697 14,369 29,262 7,394 5,618
2 24,106 21,233 46,964 11,786 8,826
3 33,359 30,179 61,942 17,455 12,830
4 14,553 13,662 27,808 8,105 6,382
5 29,072 26,627 53,458 13,837 10,721
6 8,933 8,393 16,858 4,559 3,602
7 13,570 12,742 26,382 7,882 6,286
8 15,254 14,476 30,244 9,204 7,306
9 16,975 15,790 33,401 9,523 7,358
Total 171,519 157,471 323,319 89,745 68,929

22



would be performed if necessary. This separate extreme-value step would be like a repeat
poststratification except that the extreme weights identified after poststratification would have tighter
bounds, thus preserving the sample distributions in various domains (equivalent to satisfying the
poststratification controls). The extreme-value step was not needed at either the DU or person levels.

5.1 Phasel Household-Level Weight Components

5.1.1 Weight Components#1 to #6. Adjustment for the Random Selection of a
Dwelling Unit

Thefirst six componentsin the Phase | sample weights reflect the probability of selecting the
DUs. These components were derived from (1) the probability of selecting the geographic segment
within each State Fl region, (2) a quarter segment weight adjustment, (3) a subsegmentation inflation
factor, (4) the probability of selecting a DU from within each counted and listed sampled segment, (5) the
probability of inclusion of added DUs, and (6) DU percent rel ease adj ustment.

Segments were selected with probabilities representing afull year's sample; therefore, Weight
Component #2 was set to one in the 12-month analysis, and to two for the 6-month analysis (because
only half of the segments were used in the analysis). Also, when the field staff, who were responsible for
counting and listing, traveled to a specified segment, occasionally they may have found the number of
potential DUs to be much greater than what the sample frame (constructed from 1990 U.S. Census data
adjusted for 1995 Claritas projections) indicated. This happened either because of errorsin the frame or,
more commonly, because of rapid growth in a particular geographic area. When this occurred, the
original segment was partitioned and a subsegment randomly selected. Weight Component #3 (i.e.,
subsegmentation inflation factor) is an adjustment that accounts for this selection process.

As noted in the 2001 and earlier sample design reports, a lengthy process of determining the
optimal DU sample was used during the design of the survey. Weight Component #4 is aresult of this
process and is equal to the inverse of the DU sample size divided by the total number of DUs counted
and listed.

Furthermore, the list of DUs, which includes housing units and group quarters, was constructed
by the counting and listing staff during the summer and fall of 2000. Because the listing was done a short
time before the 2001 screening and interviewing activities began, no major discrepancies were expected.
However, such factors as new construction, demolition, and inaccurate listing were present in some
cases. More commonly, DUs may have been "hidden" and therefore overlooked by the counter and lister.
For all DUs to be given a chance of being selected, the NHSDA has a procedure for locating and adding
missed DUs. The current procedure requires FIs to look both on the property of selected DUs and
between that DU and the next listed DU (half-open interval rule). In 2000, the rule was modified such
that the half-open interval would be closed on each map page. Therefore, if the selected DU was the last
on a page, the "next listed DU" would be the first one listed on the same page. If the number of added
DUs linked to any particular DU did not exceed 6, or if the number for the entire segment was less than
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or equal to 10, the FI was instructed to consider these DUs as part of his or her assignment. However, if
either of these limits was exceeded, the FI would contact RT1 for subsampling to be considered. Weight
Component #5 accounts for any subsampling that occurred due to added DUs.

To account for corrections and/or modifications that occurred during the process of design
optimization, an additional sample was included throughout al four quarters. Weight Component #6 is
the adjustment for the percentage of the DU sample released to FIsin these quarters.

For more detailed information on Weight Components #1 and #3 through #6, refer to the 2001
NHSDA sample design report (Bowman et al., 2003).

5.1.2 Weight Component #7: Dwelling Unit Nonresponse Adjustment

After DUs were selected, an Fl was sent to the DU to screen the residence. Failure to obtain the
screening interview from eligible DUs represented the first type of nonresponse encountered in the
survey. To account for this nonresponse, asin previous NHSDAS, the (unconditional) sample weights up
to this point (equal to the product of Weight Components #1 to #6) were adjusted using a multiplicative
adjustment factor derived from modeling response propensity via GEM.

5.1.3 Weight Component #8: Dwelling Unit Poststratification Adjustment

The screener data provided a large sample with information on some demographic variables for
the households; therefore, asin two-phase sampling, the screener dwelling unit (SDU) weights were first
adjusted for poststratification and nonresponse. Later, estimates for household variables (which were
based on screener data) were used as control totals for weight adjustments at the second phase and for
person pair-level weights. Thiswas useful because, unlike Census controls that were available for
individual persons, no controls were available for person-pairs. Note that for SDU poststratification,
Census controls could still be used because each SDU'’s contribution is computed as the number of
persons in the SDU who had certain demographic characteristics multiplied by the SDU weight. It
follows that although explanatory variables used for modeling the weight adjustment were counts instead
of binary (0/1) asis often the case, person-level Census controls could still be used. For example, age
group had five categories (12 to 17, 18 to 25, 26 to 34, 35 to 49, and 50 or older); in SDU
poststratification, category 12 to 17 was the number of the personsin this age category within aDU, and
so on. The intercept was the total number of personsin the DU, which varied by SDU because SDU size
was not constant. Note that when defining interaction control variables for count variables, the
corresponding count variables were not simply multiplied, as was done for the binary case; instead, the
counts for the category defined by the interaction term (say, age by gender) were used instead.

Additionally, the screening process only required the reporting of age for each person rostered;
as aresult, some fields of demographic information (e.g., race, Hispanic origin, and gender) were
missing. Missing data for race and Hispanic origin were imputed using the newly developed predictive
mean neighborhood (PMN) methodology (see Appendix C). The probability of observing race (white,
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black, American Indian/Alaska Native, Asian) was modeled using PROC MULTILOG in SUDAAN and
the probability of observing Hispanic origin was modeled using PROC LOGISTIC in SAS. Those
probabilities were used in computing predictive means and delta neighborhoods. The "hot deck" method
then was used to randomly pick adonor from the neighborhood to impute a missing value for each case.
Missing data for gender were imputed using an unweighted hot-deck methodology (see Appendix C). The
data file was sorted by auxiliary variables that were considered relevant to the variable being imputed.
The sort order of these auxiliary variables was chosen to reflect the degree of importance of the auxiliary
variablesin relation to the variable being imputed. Exhibit 5.3 displays the order in which demographic
variables were imputed, along with explanatory variables used in the model, or in hot-deck sorting.

Exhibit 5.3 Imputed Demographic Variables and Corresponding Explanatory or Auxiliary Sort

Variables

Imputed

Variable M ethodology Explanatory or Auxiliary Sort Variables

Race Multivariate Census region, household type (white, black, Hispanic), percent of segments
predictive that are black, percent of segment that are Hispanic, percent of owner-
mean occupied DUs in segment, segment combined median rent and housing
neighborhood | value, age group
(MPMN)

Hispanic Origin | Univariate Census region, imputed race, household type (white, black, Hispanic),
predictive percent of segments that are black, percent of segment that are Hispanic,
mean percent of owner-occupied DUs in segment, segment combined median rent
neighborhood | and housing value, age group
(UPMN)

Gender Hot deck Census division, imputation-revised Hispanic origin, imputation-revised race

and a random sort number

5.1.4 Weight Component #9: Dwelling Unit Extreme Value Treatment

The product of Weight Components #1 through #8 was checked to see if the extreme-value step
was needed. Using the FI region as the domain for the extreme-weight definition, weights were defined
as extreme if they were outside the range defined by the median £3 x IQR. Since the unweighted,
weighted, and winsorized extreme-val ue proportions were not high, the extreme-val ue treatment was not
necessary (seeresultsin Appendix F). Therefore, Weight Component #9 was set to one for every DU for
which roster information was collected (i.e., every DU with a completed screener).

After this adjustment was completed, the final DU weight was calculated as the product of
Weight Components #1 to #9 described above. This adjusted weight was used to compute househol d-
level estimates from the screener data. It also was used to compute person-level estimates derived from
the full roster sample. In addition, these nine weight components became the first nine components of the
final interview respondent sample weight. The remaining five weight components discussed in the next
section account for the person probability of selection for those persons for which a NHSDA interview
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was sought; they also account for person-level nonresponse, extreme-value treatment, and coverage
errors resulting from the last stages of the sample design.

General information on the final models used for DU nonresponse and poststratification
adjustment for each respective model group can be found in Appendix D.

52 Phasell Person-Level Weight Components

521 Weight Component #10: Adjustment for the Random Selection of a Person Within a
Dwelling Unit

The rate at which persons were selected within each DU depended on the age group, and it was
determined during the design of the 2001 study; this was aso done for the probabilities of selecting DUs
(i.e., Weight Component #4). Note that, similar to the 1999 and 2000 NHSDASs, al possible pairs of
eligible rostered persons were given some nonzero probability of selection in order to facilitate unbiased
variance estimation. With the use of the Apple Newton handheld computer used by field interviewers,
selection probabilities were adjusted to reflect the total household composition. The survey design
restricted the number of interviews to two per DU. With thisrestriction, amodified Brewer's selection
method was used to select either zero, one, or two persons from the DU. (Three ghost units were defined
for each DU to allow for the selection of no persons and to avoid division by zero in the Brewer’s
algorithm.) In short, if the sum of selection probabilities for all eligible DU members was greater than
two, then probabilities were ratio-adjusted to sum to two; sums less than two were unadjusted. These
adjusted rates were then retained as the final selection probabilities. Weight Component #10 represents
the inverse of this probability of selection.

5.2.2 Weight Component #11: (Selected) Person-L evel Poststratification Adjustment

The (selected) person-level postratification step was started during the 1999 NHSDA. In
NHSDASs prior to 1999, a combined step of person-level nonresponse and poststratification to estimated
totals from the screener person data was used as a compromise to this step. As was done for the 1999 and
2000 NHSDA s, the combined step was divided into two separate steps; the first step was
poststratification of the selected persons (i.e., respondents and nonrespondents) to estimated control
totals from the screener person data; the second step was (respondent) person-level nonresponse
adjustment (see Component #12) to reproduce control totals from the selected person data (i.e., the full
sample). Using two separate steps takes advantage of the inherent two-phase nature of the NHSDA
design (although the design is primarily viewed as multistage). With this step, more stable controls for
the nonresponse adjustment were obtained (as compared with the traditional nonresponse adjustment)
because of the additional selected-person poststratification. Note that this would not have been possible
in the absence of screener data on demographics of members of the selected DUs. See Appendix D for
details on the final models.
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5.2.3 Weight Component #12: (Respondent) Per son-L evel Nonresponse Adjustment

The next step was to adjust the sample weights of the interview respondents to the weighted
demographic distributions based on the full sample.

Demographic information for the drug questionnaire respondents was available from two
sources—screener data and questionnaire data—while only screener data were available for the large
first-phase sample of rostered individuals of all the screened DUs. However, to be consistent with respect
to the source of the data, screener data for both respondents and nonrespondents were used for the
person-level nonresponse adjustment. It may be noted that during screening, the only required
demographics were the age of each person who was rostered. Thus, such demographics as race/ethnicity
and gender of all the rostered eligible persons were not required, and imputation procedures were needed
to replace missing data for race/ethnicity and gender. For race/ethnicity, imputations were created using
predictive mean neighborhood methodology, and for gender, imputations were created using hot-deck
methodology. It should be noted that answers from the questionnaire respondents could potentially cause
discrepancies between screener values of demographics and their final imputed-revised values. Details on
the final models used for person nonresponse adjustment for each model group can be found in Appendix
D.

524 Weight Component #13: (Respondent) Person-L evel Poststratification Adjustment

The final adjustment was to force weighted respondent-sample data for various demographic
domains to equal specified control totals obtained from the Census Bureau's estimates of the civilian,
noninstitutionalized population aged 12 or older. See Appendix B for details on the derivation of control
totals.

After computing the various control totals that were needed, appropriate poststratification factors
were applied to the sample weights using GEM in order to (1) control the resulting unequal weighting
effect and thereby reduce the potential variance inflation that could result from this weight adjustment,
and (2) control for alarger number of main effect and lower order interaction control variables. Details
on the final models used for the person-level poststratification adjustment for each model group can be
found in Appendix D.

525 Weight Component #14: (Respondent) Person-L evel Extreme-Value Treatment

The weights for the product of Weight Components #1 to #13 were checked to seeif the
extreme-val ue step was needed, with extreme weights defined as described in Section 4.1. Asin the case
of Weight Component #9, unweighted, weighted, and winsorized extreme-value proportions were
acceptably low, so it was decided that the extreme-val ue treatment was not required at this stage either.
(Seeresultsin Appendix G.) Therefore, Weight Component #14 (a placeholder) was set to one for each
responding person.
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Chapter 6. Evaluation of Calibration Weights

During the weight calibration process, several criteriafor quality control were implemented to
assess model adequacy. This chapter describes the individual procedures and presents a summary of their
results. All tables referred to in this chapter can be found in AppendicesE, F, G, H, and I.

6.1 Response Rates

Table E in Appendix E displays the final sample sizes for the categories "selected,” "eligible,"
and "completed" at the DU level, and for "selected" and "respondents” at the person level from the 2001
NHSDA, for both the national and State level. This table also shows the weighted eligibility rates and
weighted response rates for DU screeners and person-level interviews. Table E, at the national level,
indicates an overall digibility rate of 84.60 percent as compared to 84.91 percent for 2000. The screening
rate at the national level was also similar for the 2 years (91.86 percent for 2001 vs. 92.84 percent for
2000), and the national interview response rate was 73.29 percent, compared with 73.89 percent for
2000. Thissimilarity in overall rates held in nearly all States, with a few notable exceptions: The
eigibility rate dropped from 84.38 to 77.77 percent for South Carolina and from 83.61 to 77.46 percent
for Mississippi; the screening rate dropped from 93.50 to 86.40 percent in the District of Columbia. The
response rates showed the most variability among the states; for example Hawaii had a decrease of 9
percent (from 77.59 percent for 2000 to 68.59 percent for 2001) and Missouri had an increase of 8.22
percent (from 70.72 percent to 78.94 percent). Table 6.1 presents summary statistics of overall response

rates across individual States.

Table6.1 Summary Statistics of Overall Weighted Response Rates Across Individual States

Domain Minimum Median Maximum
DU Level

Eligibility Rate 72.75% 83.95% 90.63%
(Vermont) (Tennessee) (Connecticut)
Screener Response Rate 84.33% 93.12% 97.07%
(New Y ork) (Missouri) (New Mexico)

Person Level
Interview Response Rate 64.12% 75.37% 84.10%

(Ilinais) (Arkansas) (Maine)
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6.2 Proportion of Extreme Value and Outwinsor Weights

During the stages of modeling adjustments (i.e., nonresponse and poststratification), a major
factor in deciding the adequacy of a particular model was the extent of resulting extreme values among
the weights. As explained in Section 4.1, the percentages of extreme values for the input weight were
defined for some domains of interest prior to adjustment. These values were then compared with the
resulting percentages of extreme values using the product of weight components that included the new
adjustment.

Table Fin Appendix F and Tables G.1 and G.2 in Appendix G present percentages of extreme
values at both the DU level for the Nation and the person level for the individual States. Unweighted
percentages are based on the actual counts of units and are defined as the ratio of extreme valuesrelative
to the total sample size. Weighted percentages reflect the percentage of total extreme-value weights
relative to the total sample weight, while outwinsor percentages represent the total amount of residual
weight (given that the weights are trimmed to the critical values that were used for extreme-value
definition) relative to the total sample weight. For evaluation purposes, the outwinsor percentageis
considered the most important of the three percentages. This assessment stems from the fact that its value
reflects only the actual amount of weight that would be affected if trimming were implemented.

For the 2001NHSDA sample, domains for extreme-value definitions were defined as follows for
various weight adjustments via GEM (see Section 4.1):

DU nonresponse: by Fl region;

DU poststratification: by FI region;

selected person-level poststratification: by Fl region and age, State and age, FI region, State;
person-level nonresponse: by Fl region and age, State and age, FI region, State; and
person-level poststratification: by FI region and age, State and age, FI region, State.

6.3 Slippage Rates

The dlippage rate for a given domain is defined as the percentage difference between the design-
based domain population estimate and the Census control total, relative to the Census control, both
before and after poststratification. The tablesin Appendix H display national and State-level domain-
specific weight sums for both before and after poststratification. They also present the control totals to be
met through poststratification and the relative percentage difference (or the amount of adjustment
necessary [positive or negative] to meet the given totals). The first relative difference was used explicitly
during the poststratification modeling procedure to identify potential problems for convergence; this was
done because large differences in domains with relatively small sample sizesindicate potentially large
adjustment factors, which may cause problemsin convergence. The reason is that adjustments required
for one domain may have an adverse effect for another domain when a unit belongs to both domains.
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Consider Table H.21 for Maine, which indicates a sample size of nine for Hispanics; an Initial
Total, aso known as the design-based weight, of 3,683; a Census Total of 6,905; and an initia slippage
rate of -46.66%. Theratio of the Census Total to the Initial Total gives the value of the weight
adjustment, 1.87. Similar to this example, but in the opposite direction, is Table H.50 for West Virginia.
The race domain for "Other" contains a sample size of 10 and aninitial slippage rate of 102.70%. The
Initial Total of 20,609 and the Census Total of 10,167 indicates an adjustment of .49 would be required.

6.4 Weight Adjustment Summary Statistics

Tables1.1to1.52 in Appendix | display summary statistics on the product of weight components
for before, and after, all stages of adjustment, for both the DU and person levels. Note that these tables
have "before" and "after" categories for all adjustments except for the DU poststratification (res.du.ps);
thisis because the "before" and "after” statistics are the same, and are therefore displayed only asthe
category "after." Note also that there could be changes, although minimal, in person-level specific
demographic distributions from screener data to questionnaire data, so the respondent sample UWE prior
to poststratification based on the questionnaire data (e.g., see Table |.3, under the heading "After
res.per.nr') would only be slightly different from what would be obtained after the nonresponse
adjustment (see Table 1.4, under the heading "Before res.per.ps') . The sample size (n) for the
demographic domains from res.per.nr tables also could be different from the res.per.ps tables.

6.5 Sensitivity Analysis of Drug Use Estimates to Baseline Models

In general, there is atrade-off between bias reduction and variance reduction. For instance, with
GEM (for nonresponse or poststratification), enlarging a simple model (such as the one with only main
effects) has the potential of further reducing the bias. At the same time, this enlargement may be
associated with a corresponding increase in the variance of the estimate of the population total. The
increased variability comes from estimating the additional parameters included in the model. To check
for possible overfitting of the GEM model, a sensitivity analysis was conducted for the poststratification
step, where a simple baseline model was fitted with the same bounds and maximum number of iterations
asthat used for the final, more complex, model. Then point estimates and standard errors (SEs) were
examined for substantial changes. If the SE increased only slightly under the complex model, or even
better, if it decreased (which is possible because of the correlation between the study and predictor
variables), the more complex model was selected.

To account properly for the additional variability due to GEM parameter estimation, the
“standard” SE (a ratio-adjusted estimator denoted by SE1) computed under SUDAAN needed
modifications. A sandwich formulafor the Taylor linearization (see Vaish, et al., 2000) was used to find
amodified SE (denoted by SE2). These SEs were calculated, as well as point estimates for afew
important drug recency variables (past year marijuana, alcohol, and cigarette use), across four age groups
(12 tol17, 18 to 25, 26 to 34, and 35 or older), for the eight States with large sample sizes.
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Asshown in Tables 6.2 to 6.7, the point estimates for the two models (baseline and final) are
generally similar to each other; thisis also true for the SEs (both SE1 and SE2). Therefore, thereis no
evidence of instability in estimates obtained by fitting alarge number of parametersin GEM. Note that if
SE2 were substantially smaller than SE1, it would indicate that the poststratification resulted in both
variance reduction (due to correlation between study and predictor variables) and bias reduction (due to
meeting control totals corresponding to a number of factor effects).
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Table6.2 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): LifetimeLicit Drug Estimates, Cigarettes and Alcohol: 2001

NHSDA
U.S. California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
CigarettesLifetime
Total Point Estimates 67.27 67.20 61.58 61.23 66.32 66.45 66.37 66.40 67.55 67.37
SE1 0.33 0.33 1.35 1.33 1.42 1.40 1.18 1.17 1.29 1.31
SE2 0.31 0.31 1.30 1.22 1.35 1.31 1.18 1.19 1.27 1.20
12-17 Point Estimates 33.42 33.58 27.45 27.23 30.24 30.67 32.57 32.62 36.54 36.65
SE1 0.46 0.46 1.66 1.64 1.51 1.52 1.45 1.45 1.54 1.54
SE2 0.46 0.46 1.69 1.59 1.52 1.63 1.45 1.43 1.54 1.54
18-25 Point Estimates 69.13 69.03 61.95 60.96 65.20 65.43 72.55 72.43 71.38 71.41
SE1 0.42 0.43 1.42 1.44 1.21 1.18 1.58 1.60 1.45 1.43
SE2 0.42 0.41 1.46 1.53 1.22 1.26 1.57 1.55 1.46 1.35
26-34 Point Estimates 70.03 70.17 65.28 66.18 63.46 63.30 73.41 74.07 71.56 71.09
SE1 0.71 0.71 2.68 2.60 2.78 2.82 2.19 2.21 2.47 2.52
SE2 0.71 0.66 2.69 241 2.73 2.54 2.17 2.08 2.46 2.23
35+ Point Estimates 71.95 71.80 66.43 65.83 72.24 72.38 69.21 69.04 71.32 71.09
SE1 0.46 0.46 1.86 1.88 1.95 1.91 1.73 1.72 1.90 1.92
SE2 0.44 0.43 1.81 1.74 1.90 1.87 1.74 1.79 1.89 1.87
Alcohol Lifetime
Total Point Estimates 81.79 81.73 79.45 78.93 82.21 82.24 82.79 82.87 83.18 83.06
SE1 0.24 0.24 0.82 0.83 0.89 0.88 0.89 0.92 0.90 0.95
SE2 0.23 0.22 0.75 0.75 0.86 0.82 0.88 0.80 0.89 0.89
12-17 Point Estimates 4291 42.87 39.70 39.43 4331 43.68 43.72 43.56 41.37 41.44
SE1 0.44 0.44 1.55 1.60 2.37 2.35 1.63 1.63 1.50 1.48
SE2 0.44 0.47 1.58 1.56 2.33 2.38 1.65 1.62 1.50 1.51
18-25 Point Estimates 85.00 85.00 80.77 80.08 83.37 83.53 86.01 86.15 87.57 87.47
SE1 0.34 0.35 1.45 1.58 1.26 1.25 1.10 1.12 0.99 1.02
SE2 0.34 0.35 1.46 1.61 1.28 1.21 1.10 1.09 1.01 0.97
26-34 Point Estimates 88.82 89.01 84.29 84.57 88.82 89.05 91.11 91.43 91.31 91.28
SE1 0.49 0.49 2.06 2.00 1.82 1.84 1.31 1.38 1.33 1.29
SE2 0.49 0.48 2.06 2.01 1.74 1.70 1.35 1.33 1.32 1.12
35+ Point Estimates 86.04 85.89 84.73 83.95 86.36 86.31 86.85 86.83 87.76 87.56
SE1 0.34 0.35 1.13 1.16 1.14 1.14 1.25 1.28 1.41 1.49
SE2 0.33 0.32 1.04 1.02 1.13 1.12 1.24 1.16 1.41 1.42
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Table6.2 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Lifetime Licit Drug Estimates, Cigarettesand Alcohol: 2001
NHSDA (continued)

New York Ohio Pennsylvania Texas
Variables Baseline Final Baseline Final Baseline Final Basdline Final
CigarettesLifetime
Total Point Estimates 64.19 64.05 71.39 71.39 68.44 68.36 64.03 64.21
SE1 1.33 1.30 1.17 1.16 0.84 0.83 0.97 0.97
SE2 1.32 1.28 1.18 1.15 0.83 0.84 0.87 0.83
12-17 Point Estimates 31.91 32.41 35.06 35.10 36.38 36.10 32.05 32.40
SE1 1.56 1.54 1.78 1.77 1.57 1.58 181 181
SE2 1.56 1.54 1.79 1.75 1.56 1.55 1.83 1.86
18-25 Point Estimates 67.79 68.19 75.96 75.78 73.38 73.01 65.89 65.80
SE1 1.56 153 1.27 1.27 1.65 1.67 151 1.59
SE2 1.59 1.40 1.26 1.35 1.66 1.66 1.50 1.44
26-34 Point Estimates 68.87 67.99 76.32 75.77 77.83 77.41 63.64 64.03
SE1 3.06 2.98 2.50 251 2.13 2.20 2.54 2.54
SE2 3.06 3.03 2.53 2.60 2.14 2.26 2.54 2.45
35+ Point Estimates 67.30 67.16 75.47 75.62 70.58 70.64 69.83 69.97
SE1 1.79 1.76 1.80 1.80 1.27 1.25 1.34 1.35
SE2 1.77 1.65 1.79 1.69 1.26 1.21 1.21 1.22
Alcohol Lifetime
Total Point Estimates 81.05 80.85 84.44 84.46 83.62 83.47 79.21 79.53
SE1 1.05 1.08 0.95 0.97 0.86 0.86 0.80 0.78
SE2 1.04 1.03 0.95 0.93 0.87 0.86 0.78 0.77
12-17 Point Estimates 43.29 42.93 44.30 4450 4472 44.46 42.83 43.02
SE1 153 1.46 1.47 1.46 1.45 1.49 1.84 1.82
SE2 1.57 1.47 1.48 1.48 1.45 1.43 1.83 1.82
18-25 Point Estimates 85.88 86.02 89.25 89.00 88.74 88.52 83.23 83.33
SE1 1.29 1.23 1.22 1.24 1.13 1.13 1.42 1.45
SE2 1.31 1.28 1.22 1.27 1.15 1.11 1.40 1.46
26-34 Point Estimates 85.71 85.63 92.73 92.54 92.44 92.25 84.54 85.29
SE1 2.27 2.25 1.31 1.36 1.60 1.56 1.80 1.77
SE2 221 211 1.33 1.90 1.61 152 1.82 1.73
35+ Point Estimates 84.76 84.52 88.34 88.43 86.93 86.77 83.89 84.16
SE1 1.46 1.54 1.34 1.35 1.38 1.39 1.33 1.30
SE2 1.45 1.43 1.33 1.26 1.37 1.30 1.29 1.28
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Table6.3 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Lifetimelllicit Drug Estimates, Marijuana and Cocaine: 2001

NHSDA
U.S California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
Marijuana Lifetime
Total Point Estimates 36.97 36.91 41.19 40.90 3457 34.60 38.34 38.46 41.10 41.03
SE1 0.34 0.34 1.43 1.43 1.31 1.30 1.26 1.28 1.19 1.18
SE2 0.31 0.31 1.34 1.25 1.24 111 1.22 1.19 1.15 0.96
12-17 Point Estimates 19.61 19.67 21.75 21.74 19.08 19.34 20.89 20.97 20.81 20.82
SE1 0.37 0.37 1.30 131 1.99 1.95 1.40 1.41 1.35 1.37
SE2 0.37 0.39 1.33 1.29 1.99 2.03 1.41 1.37 1.34 1.36
18-25 Point Estimates 50.00 49.98 47.86 47.36 45.65 46.31 53.44 53.51 57.89 57.72
SE1 0.48 0.48 1.76 1.75 1.60 1.56 1.90 1.89 1.43 1.44
SE2 0.49 0.48 1.85 1.76 1.63 1.49 1.89 1.92 1.43 1.41
26-34 Point Estimates 47.92 47.92 45.26 45.87 47.42 47.37 50.98 51.69 52.60 52.98
SE1 0.80 0.82 3.26 342 3.03 3.10 311 3.14 2.57 2.57
SE2 0.79 0.75 3.18 2.96 2.88 2.78 3.08 3.02 2.56 2.53
35+ Point Estimates 34.58 34.48 41.90 41.32 3251 32.45 35.22 35.08 38.46 38.33
SE1 0.48 0.48 2.01 2.01 1.73 1.69 1.62 1.64 1.70 1.70
SE2 0.43 0.42 1.88 1.78 1.65 1.56 1.60 1.64 1.65 1.46
Cocaine Lifetime
Total Point Estimates 12.29 12.32 17.57 17.63 11.73 11.79 11.21 11.21 10.95 10.88
SE1 0.24 0.24 1.18 1.18 0.87 0.87 0.77 0.80 0.74 0.74
SE2 0.23 0.22 1.13 1.09 0.85 0.79 0.76 0.77 0.73 0.70
12-17 Point Estimates 2.26 2.26 3.20 3.11 1.80 1.86 0.58 0.55 1.94 2.06
SE1 0.14 0.14 0.52 0.51 0.45 0.47 0.23 0.23 0.37 0.39
SE2 0.14 0.13 0.52 0.50 0.46 0.47 0.23 0.23 0.37 0.38
18-25 Point Estimates 12.85 12.96 14.68 14.72 12.36 12.74 13.66 13.52 10.45 10.36
SE1 0.32 0.32 1.30 1.29 0.95 0.98 1.21 1.17 0.93 0.90
SE2 0.32 0.31 131 1.27 0.95 1.01 1.21 1.23 0.92 0.87
26-34 Point Estimates 15.88 15.92 19.20 19.94 16.10 15.90 12.68 12.69 14.77 14.55
SE1 0.59 0.61 2.55 2.67 2.40 2.44 1.92 2.00 1.91 1.88
SE2 0.58 0.57 2.49 241 2.40 2.38 1.92 1.96 1.91 1.83
35+ Point Estimates 13.02 13.03 20.30 20.21 12.22 12.30 12.17 12.18 11.74 11.68
SE1 0.34 0.34 1.71 1.69 141 141 1.12 1.16 1.02 1.03
SE2 0.32 0.32 1.61 1.58 1.37 1.28 1.10 1.09 1.02 0.97
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Table6.3 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Lifetimelllicit Drug Estimates, Marijuana and Cocaine: 2001
NHSDA (continued)

New York Ohio Pennsylvania Texas
Variables Baseline Final Baseline Final Baseline Final Basdline Final
MarijuanaLifetime
Total Point Estimates 37.54 37.66 36.48 36.50 33.61 33.39 31.10 31.14
SE1 1.31 1.34 1.10 1.08 1.25 1.25 1.21 1.23
SE2 1.29 1.36 1.09 1.07 1.22 1.03 1.07 1.03
12-17 Point Estimates 18.30 18.61 18.20 18.25 18.03 17.81 17.83 17.87
SE1 1.33 1.31 1.43 1.45 0.95 0.92 1.36 1.38
SE2 1.34 1.31 1.44 1.48 0.95 0.89 1.37 1.40
18-25 Point Estimates 51.70 51.90 53.14 52.91 50.25 50.15 42.71 42.94
SE1 1.84 1.81 1.75 1.79 1.80 1.79 1.46 1.46
SE2 1.93 1.65 1.75 1.96 181 1.84 1.42 1.37
26-34 Point Estimates 50.41 50.54 52.16 51.99 48.50 48.48 33.80 33.93
SE1 2.79 2.90 2.63 2.59 3.00 2.98 2.44 2.50
SE2 2.77 2.86 2.64 2.58 3.00 3.01 2.46 2.43
35+ Point Estimates 34.74 34.87 32.44 32.63 29.88 29.65 30.08 30.05
SE1 1.74 1.76 153 1.50 1.62 1.61 1.80 1.80
SE2 1.71 1.74 153 152 1.58 1.32 1.50 1.37
Cocaine Lifetime
Total Point Estimates 12.81 12.76 10.28 10.28 9.59 9.51 11.98 12.09
SE1 1.02 1.00 0.61 0.61 0.60 0.60 0.80 0.80
SE2 0.97 0.93 0.61 0.62 0.61 0.60 0.81 0.80
12-17 Point Estimates 1.16 1.13 1.58 1.62 1.95 191 3.10 3.20
SE1 0.35 0.35 0.40 0.41 0.42 0.41 0.50 0.53
SE2 0.35 0.35 0.40 0.40 0.42 0.41 0.50 0.53
18-25 Point Estimates 11.93 12.07 11.46 11.39 12.16 12.00 16.77 17.03
SE1 0.85 0.88 0.78 0.77 1.14 1.12 1.31 1.34
SE2 0.90 0.88 0.77 0.76 1.15 1.12 1.29 1.28
26-34 Point Estimates 14.48 14.03 17.40 17.17 13.71 13.86 17.30 17.45
SE1 1.81 1.71 1.75 1.75 155 1.58 2.37 241
SE2 1.80 1.63 1.75 1.76 1.55 1.54 2.33 2.34
35+ Point Estimates 14.35 14.37 9.85 9.94 9.45 9.33 11.17 11.22
SE1 1.43 1.43 0.88 0.88 0.85 0.85 1.07 1.07
SE2 1.37 1.32 0.88 0.90 0.87 0.88 111 112
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Table6.4 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Year Licit Drug Estimates, Cigar ettes and Alcohol: 2001

NHSDA
U.S. California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
Cigarettes Past Year
Total Point Estimates 29.03 29.06 24.54 24.51 27.80 27.89 31.11 31.34 32.47 32.34
SE1 0.34 0.34 1.61 1.62 1.35 1.37 1.19 1.21 1.14 1.16
SE2 0.33 0.33 1.62 1.60 1.34 1.28 1.16 1.09 1.11 0.98
12-17 Point Estimates 19.96 20.05 14.25 14.03 15.86 16.03 20.29 20.36 20.29 20.39
SE1 0.35 0.35 1.15 1.15 1.61 1.58 0.98 1.00 1.55 1.56
SE2 0.35 0.35 1.18 1.10 1.60 1.68 0.99 0.97 1.55 1.54
18-25 Point Estimates 46.77 46.83 38.17 37.80 4455 45.40 49.64 49,51 52.40 52.52
SE1 0.49 0.49 1.77 1.84 1.40 1.38 1.80 1.84 1.71 1.69
SE2 0.48 0.48 1.81 1.83 1.39 1.26 1.81 1.91 1.72 1.61
26-34 Point Estimates 36.00 35.88 28.15 28.62 37.78 38.08 40.80 41.17 43.98 43.51
SE1 0.77 0.77 2.81 2.86 2.65 2.73 2.99 3.02 2.60 2.58
SE2 0.77 0.73 2.78 2.70 2.57 2.53 2.99 3.00 2.60 251
35+ Point Estimates 25.19 25.25 22.13 22.05 24.83 24.78 26.84 27.00 27.73 27.64
SE1 0.46 0.46 2.03 2.03 1.82 1.83 1.77 1.79 1.66 1.67
SE2 0.45 0.44 2.06 2.05 1.82 1.83 1.72 1.67 1.63 1.52
Alcohol Past Year
Total Point Estimates 63.80 63.66 63.31 63.05 66.09 66.14 65.72 65.88 66.02 65.91
SE1 0.33 0.33 1.00 1.00 1.05 1.05 1.27 1.28 1.43 1.45
SE2 0.31 0.31 1.00 1.02 1.05 1.02 1.22 1.09 1.43 1.38
12-17 Point Estimates 33.97 33.92 29.78 29.49 34.59 35.18 34.60 34.45 33.09 33.16
SE1 0.39 0.39 1.28 1.32 2.06 2.05 1.49 1.48 1.47 1.44
SE2 0.40 0.39 1.32 1.27 2.05 2.14 1.50 1.46 1.47 1.45
18-25 Point Estimates 75.48 75.41 70.43 69.74 72.30 72.39 77.39 77.40 79.88 79.80
SE1 0.39 0.40 1.24 1.35 1.66 1.58 1.32 1.33 1.14 1.16
SE2 0.39 0.44 1.26 1.35 1.66 1.52 1.31 1.28 1.15 1.09
26-34 Point Estimates 76.17 76.46 72.52 73.58 75.03 75.46 83.47 83.79 80.11 79.91
SE1 0.68 0.69 2.05 2.16 2.39 2.44 1.66 1.74 2.33 2.32
SE2 0.67 0.66 2.02 2.12 2.35 2.13 1.67 1.56 2.33 2.06
35+ Point Estimates 63.47 63.21 64.94 64.41 67.88 67.82 64.46 64.50 65.61 65.52
SE1 0.49 0.50 1.56 1.56 1.34 1.35 1.82 1.82 2.38 242
SE2 0.47 0.46 154 1.58 1.36 1.35 1.79 1.71 2.37 2.27
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Table6.4 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Year Licit Drug Estimates, Cigar ettesand Alcohol: 2001
NHSDA (continued)

New York Ohio Pennsylvania Texas
Variables Baseline Final Baseline Final Baseline Final Basdline Final
Cigarettes Past Year
Total Point Estimates 27.35 27.40 34.50 34.45 31.65 31.49 28.82 29.09
SE1 1.11 1.07 1.22 1.21 1.10 1.12 1.12 1.10
SE2 1.12 1.07 1.20 1.13 1.08 1.03 1.08 1.05
12-17 Point Estimates 20.61 20.90 21.74 21.83 23.10 22.92 20.78 21.19
SE1 1.22 1.24 1.65 1.65 1.20 1.21 131 1.30
SE2 1.21 1.22 1.65 1.61 1.20 1.20 1.34 1.35
18-25 Point Estimates 47.95 48.24 53.93 53.85 52.17 51.95 43.55 43.44
SE1 1.84 1.80 1.49 1.48 191 1.94 1.40 1.45
SE2 1.84 1.65 1.48 153 1.91 1.87 1.39 1.37
26-34 Point Estimates 36.83 35.54 41.82 41.82 46.51 46.18 33.41 33.65
SE1 2.92 2.72 2.70 2.61 3.02 3.09 2.54 2.62
SE2 2.91 2.75 2.70 2.71 3.02 3.12 251 2.59
35+ Point Estimates 22.22 2254 30.90 30.86 26.12 26.10 25.54 25.89
SE1 1.50 1.50 1.70 1.69 1.47 1.50 1.67 1.65
SE2 152 1.50 1.69 1.66 1.48 1.43 1.66 1.62
Alcohol Past Year
Total Point Estimates 64.82 64.69 64.04 64.05 66.78 66.33 60.68 60.83
SE1 1.15 1.15 1.17 1.20 1.32 1.36 152 152
SE2 1.17 1.18 1.16 1.11 1.30 1.27 1.46 1.45
12-17 Point Estimates 36.69 36.20 35.26 35.51 36.99 36.72 33.80 34.04
SE1 1.55 1.47 1.60 1.60 153 1.56 1.64 1.67
SE2 1.61 1.46 1.61 1.63 153 1.54 1.62 1.66
18-25 Point Estimates 77.54 77.65 81.65 81.44 81.25 80.97 73.08 73.08
SE1 153 1.55 1.31 1.31 131 131 1.65 1.69
SE2 1.59 1.55 1.31 1.32 1.32 1.27 1.58 1.70
26-34 Point Estimates 74.93 75.11 81.73 81.38 82.57 82.20 68.95 69.50
SE1 2.42 2.29 2.16 2.19 2.00 1.98 3.39 342
SE2 241 2.28 2.17 2.34 2.02 181 3.32 3.33
35+ Point Estimates 64.29 64.15 61.13 61.29 65.48 64.98 60.70 60.75
SE1 1.60 1.61 1.69 1.73 1.99 2.02 2.42 2.40
SE2 1.62 1.70 1.67 157 1.95 1.88 2.30 2.25




Table6.5 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight L arge States): Past Year Illicit Drug Estimates, Marijuana and Cocaine: 2001

NHSDA
U.S California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
Marijuana Past Y ear
Total Point Estimates 9.34 9.35 10.89 10.85 9.15 9.18 9.81 9.93 10.22 10.17
SE1 0.17 0.17 0.76 0.77 0.91 0.90 0.68 0.71 0.55 0.54
SE2 0.16 0.15 0.75 0.71 0.87 0.81 0.66 0.64 0.52 0.41
12-17 Point Estimates 15.13 15.17 17.34 17.26 14.89 15.07 16.07 16.21 16.70 16.74
SE1 0.32 0.32 1.19 1.16 2.10 2.05 1.17 1.15 1.23 1.23
SE2 0.32 0.32 1.20 1.15 2.07 2.07 1.16 1.15 1.23 1.23
18-25 Point Estimates 26.69 26.70 25.63 25.44 23.96 24.31 30.41 30.29 31.50 31.36
SE1 0.48 0.48 2.06 2.03 1.79 1.78 2.05 2.10 1.40 1.40
SE2 0.49 0.47 2.13 2.01 1.79 1.73 2.05 2.09 1.41 1.37
26-34 Point Estimates 11.99 11.94 12.49 12.25 13.24 13.19 10.57 10.65 13.48 13.55
SE1 0.55 0.55 2.47 2.57 1.97 1.95 1.77 1.82 1.72 1.72
SE2 0.55 0.52 2.44 2.46 1.94 1.88 1.76 1.72 1.72 1.71
35+ Point Estimates 4.09 4.10 5.87 5.89 5.08 5.06 4.26 4.36 3.86 3.82
SE1 0.19 0.19 0.78 0.78 1.14 1.13 0.69 0.72 0.62 0.61
SE2 0.18 0.18 0.79 0.77 1.12 1.07 0.70 0.78 0.61 0.55
Cocaine Past Y ear
Total Point Estimates 1.83 1.86 2.62 2.64 1.19 1.22 2.27 2.33 1.09 1.11
SE1 0.08 0.08 0.37 0.37 0.22 0.22 0.34 0.36 0.15 0.15
SE2 0.08 0.07 0.38 0.36 0.21 0.21 0.33 0.35 0.15 0.15
12-17 Point Estimates 1.47 1.48 1.93 1.93 1.23 1.28 0.41 0.41 1.38 1.50
SE1 0.10 0.10 0.39 0.40 0.39 0.40 0.21 0.21 0.34 0.39
SE2 0.10 0.10 0.39 0.39 0.39 0.40 0.21 0.21 0.34 0.38
18-25 Point Estimates 5.64 5.70 6.46 6.50 4.29 4.49 6.60 6.50 4.79 4.82
SE1 0.22 0.22 0.91 0.94 0.65 0.68 0.87 0.84 0.70 0.70
SE2 0.22 0.22 0.92 0.93 0.65 0.68 0.87 0.83 0.70 0.70
26-34 Point Estimates 2.70 2.66 3.34 3.45 2.00 2.02 2.23 2.28 1.34 1.37
SE1 0.28 0.28 1.07 111 0.89 0.90 0.72 0.74 0.57 0.57
SE2 0.28 0.28 1.06 1.14 0.88 0.89 0.72 0.71 0.57 0.58
35+ Point Estimates 0.88 0.92 1.64 1.62 0.51 0.51 1.69 1.79 0.21 0.22
SE1 0.09 0.09 0.47 0.46 0.24 0.24 0.49 0.52 0.16 0.16
SE2 0.09 0.09 0.47 0.46 0.24 0.23 0.48 0.50 0.16 0.16
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Table6.5 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Year Illicit Drug Estimates, Marijuana and Cocaine: 2001
NHSDA (continued)

New York Ohio Pennsylvania
Variables Baseline Final Baseline Final Baseline Final Basdline Final
Marijuana Past Y ear
Total Point Estimates 10.40 10.40 8.94 8.87 8.49 8.37 7.90 7.92
SE1 0.68 0.67 0.59 0.58 0.58 0.58 0.53 0.53
SE2 0.64 0.59 0.56 0.51 0.57 0.53 0.48 0.46
12-17 Point Estimates 13.83 14.24 13.71 13.80 14.29 14.08 12.37 12.50
SE1 1.09 1.08 1.39 141 1.07 1.05 1.05 1.11
SE2 1.11 1.10 1.39 1.44 1.07 1.03 1.05 1.10
18-25 Point Estimates 32.18 32.36 26.70 26.54 28.77 28.65 20.39 20.46
SE1 1.73 1.76 1.52 1.54 1.46 1.44 1.17 1.21
SE2 1.77 1.64 1.51 151 1.47 1.41 1.15 1.20
26-34 Point Estimates 16.46 16.05 11.88 12.00 9.16 9.29 9.88 9.84
SE1 2.15 2.08 1.73 1.76 1.78 1.84 1.60 1.59
SE2 2.15 2.19 1.73 1.82 1.79 1.84 1.58 151
35+ Point Estimates 431 4.33 3.72 3.64 3.73 3.67 343 3.44
SE1 0.71 0.71 0.53 0.51 0.54 0.53 0.65 0.63
SE2 0.69 0.67 0.53 0.53 0.55 0.53 0.63 0.62
Cocaine Past Y ear
Total Point Estimates 2.02 1.97 1.35 1.35 1.94 1.91 2.29 2.29
SE1 0.31 0.31 0.19 0.19 0.31 0.31 0.33 0.33
SE2 0.31 0.30 0.19 0.19 0.31 0.30 0.33 0.30
12-17 Point Estimates 0.82 0.81 0.83 0.83 1.71 1.68 2.31 2.47
SE1 0.29 0.29 0.31 0.31 0.38 0.38 0.48 0.53
SE2 0.29 0.28 0.31 0.31 0.38 0.37 0.48 0.51
18-25 Point Estimates 6.15 6.28 476 474 6.42 6.32 6.56 6.65
SE1 0.71 0.71 0.58 0.57 0.83 0.82 0.82 0.84
SE2 0.74 0.71 0.58 0.56 0.83 0.82 0.81 0.80
26-34 Point Estimates 4,79 4.38 0.88 0.87 3.16 3.15 3.67 3.60
SE1 1.43 1.38 0.52 0.52 1.07 1.08 1.24 1.24
SE2 1.43 1.34 0.52 0.51 1.07 1.09 1.24 1.18
35+ Point Estimates 0.76 0.77 0.84 0.84 0.90 0.89 0.87 0.85
SE1 0.30 0.30 0.28 0.27 0.33 0.32 0.35 0.34
SE2 0.30 0.29 0.28 0.28 0.33 0.32 0.34 0.33
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Table6.6 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Month Licit Drug Estimates, Cigar ettes and Alcohol: 2001

NHSDA
U.S California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
Cigarettes Past Month
Total Point Estimates 24.90 24.95 20.83 20.85 23.95 24.01 26.53 26.66 28.49 28.38
SE1 0.32 0.33 151 1.53 1.24 1.25 0.98 0.99 1.11 1.13
SE2 0.32 0.31 152 152 1.22 1.16 0.96 0.90 1.09 0.98
12-17 Point Estimates 12.86 12.96 8.33 8.24 10.06 10.23 14.23 14.30 14.60 14.61
SE1 0.28 0.28 0.91 0.91 1.12 1.10 1.01 1.03 1.30 1.32
SE2 0.28 0.29 0.92 0.88 1.13 1.17 1.01 1.00 1.30 1.29
18-25 Point Estimates 39.10 39.14 30.91 30.51 37.40 38.28 42.89 42.89 45.04 45.15
SE1 0.47 0.48 1.63 1.73 1.44 152 1.67 1.67 1.61 1.57
SE2 0.47 0.47 1.64 1.68 1.44 1.54 1.67 1.68 1.61 1.56
26-34 Point Estimates 30.53 30.50 23.40 24.03 33.29 33.64 33.87 33.91 39.14 38.64
SE1 0.72 0.73 2.51 2.57 2.55 2.61 2.82 2.87 2.49 251
SE2 0.72 0.68 2.48 2.43 2.50 2.49 2.82 2.86 2.49 2.50
35+ Point Estimates 22.63 22.68 19.93 19.87 21.92 21.82 23.50 23.59 24.97 24.92
SE1 0.45 0.45 1.97 1.97 1.78 1.78 1.53 1.54 1.58 1.60
SE2 0.44 0.44 2.00 2.02 1.78 1.77 1.49 1.44 1.55 1.43
Alcohol Past M onth
Total Point Estimates 48.48 48.32 48.57 48.38 50.58 50.63 50.87 51.00 52.02 51.85
SE1 0.35 0.36 1.13 1.10 1.45 1.45 1.40 1.40 1.45 1.47
SE2 0.34 0.34 1.14 1.13 1.45 1.50 1.37 1.27 1.44 1.37
12-17 Point Estimates 17.31 17.27 14.68 14.55 15.95 16.10 19.70 19.64 17.51 17.38
SE1 0.33 0.33 1.10 1.13 1.59 1.56 1.30 1.29 1.30 1.28
SE2 0.33 0.33 111 1.08 1.57 1.63 1.30 1.28 1.30 1.29
18-25 Point Estimates 58.82 58.79 56.42 55.79 52.94 53.29 60.07 60.12 65.21 65.31
SE1 0.48 0.49 1.48 1.62 2.22 2.21 1.83 1.82 1.35 1.35
SE2 0.48 0.51 154 1.58 2.20 2.15 1.81 1.77 1.36 1.28
26-34 Point Estimates 50.71 59.86 55.44 56.19 58.39 58.89 66.37 66.86 66.17 65.86
SE1 0.77 0.78 2.21 2.28 2.72 2.73 2.63 2.73 2.93 2.94
SE2 0.77 0.72 2.24 2.23 2.63 2.40 2.66 2.65 2.92 2.73
35+ Point Estimates 48.93 48.65 50.75 50.35 53.69 53.63 50.66 50.60 52.02 51.85
SE1 0.52 0.53 1.67 1.62 1.92 1.92 2.01 2.00 2.25 2.28
SE2 0.50 0.49 1.68 1.66 1.92 1.95 1.98 1.85 2.24 2.15

(continued)



Table6.6 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Month Licit Drug Estimates, Cigar ettes and Alcohol: 2001
NHSDA (continued)

New York Ohio Pennsylvania Texas
Variables Baseline Final Baseline Final Baseline Final Basdline Final
Cigarettes Past Month
Total Point Estimates 22.95 23.09 30.71 30.67 27.27 27.15 24.18 24.44
SE1 1.03 1.02 1.18 1.17 1.18 1.19 1.08 1.06
SE2 1.04 1.01 1.17 1.12 1.16 1.11 1.06 1.04
12-17 Point Estimates 12.63 13.00 15.53 15.60 15.40 15.26 12.06 12.34
SE1 1.00 1.05 1.43 1.43 1.05 1.04 1.03 1.06
SE2 0.99 1.05 1.43 1.42 1.05 1.04 1.05 1.04
18-25 Point Estimates 40.97 41.07 4452 44.44 43.58 43.41 36.72 36.80
SE1 1.87 1.85 1.19 1.20 1.73 1.74 1.45 1.47
SE2 1.86 1.70 1.18 1.27 1.73 1.70 1.44 1.40
26-34 Point Estimates 29.01 28.36 36.88 36.87 39.89 39.81 28.37 28.44
SE1 2.25 2.14 2.71 2.63 2.87 2.95 2.67 2.72
SE2 2.26 2.15 2.72 2.69 2.86 2.96 2.66 2.66
35+ Point Estimates 19.67 19.99 28.97 28.94 23.50 23.44 22.33 22.69
SE1 1.44 1.45 1.65 1.64 1.61 1.62 153 1.53
SE2 1.46 1.42 1.64 1.60 1.60 153 152 1.50
Alcohol Past Month
Total Point Estimates 48.42 48.27 46.70 46.64 50.66 50.28 44,62 4472
SE1 1.07 1.10 1.20 1.19 1.24 1.27 1.61 1.62
SE2 1.08 1.10 1.17 1.09 1.22 1.21 1.60 1.61
12-17 Point Estimates 18.76 18.65 16.55 16.63 19.13 18.87 16.96 17.15
SE1 1.32 1.28 0.99 0.98 1.21 1.20 1.16 1.16
SE2 1.35 1.28 0.98 0.98 1.21 1.21 1.15 1.14
18-25 Point Estimates 62.19 62.44 62.09 61.92 64.14 63.81 56.33 56.53
SE1 1.77 1.80 1.63 1.65 1.67 1.67 1.78 1.80
SE2 1.83 1.74 1.62 1.55 1.67 1.59 1.69 1.74
26-34 Point Estimates 56.90 56.66 62.53 62.04 64.78 64.30 51.94 52.24
SE1 2.89 2.88 2.74 2.72 2.52 2.60 3.23 3.34
SE2 2.87 2.76 2.73 2.56 2.54 241 3.16 3.20
35+ Point Estimates 48.31 48.12 44,92 45,01 50.17 49.79 45.19 45.20
SE1 1.73 1.76 1.64 1.65 1.80 1.82 2.53 2.52
SE2 1.75 1.79 1.60 1.52 1.79 1.76 2.47 251




Table6.7 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
M odels—Drug Estimates (U.S. and Eight Large States): Past Month Illicit Drug Estimates, Marijuana and Cocaine: 2001

NHSDA
U.S California Florida Illinois Michigan
Variables Baseline Final Basdline Final Baseline Final Basdline Final Baseline Final
Marijuana Past M onth
Total Point Estimates 5.38 5.37 6.55 6.53 5.17 5.18 6.42 6.50 5.88 5.87
SE1 0.13 0.13 0.58 0.59 0.58 0.57 0.52 0.54 0.45 0.45
SE2 0.12 0.12 0.60 0.58 0.56 0.52 0.51 0.53 0.44 0.38
12-17 Point Estimates 8.01 8.00 9.09 8.95 7.46 7.54 8.95 8.99 10.81 10.90
SE1 0.24 0.24 1.03 1.03 1.38 1.33 0.90 0.89 1.04 1.05
SE2 0.24 0.25 1.02 1.01 1.36 1.35 0.90 0.89 1.04 1.06
18-25 Point Estimates 15.94 15.98 15.53 15.55 13.57 13.87 20.23 20.19 17.35 17.34
SE1 0.39 0.39 1.72 1.68 1.00 1.02 1.65 1.67 1.04 1.04
SE2 0.39 0.38 1.74 1.68 1.00 0.97 1.65 1.65 1.04 1.05
26-34 Point Estimates 6.87 6.78 7.25 7.10 8.32 8.24 6.25 6.16 7.92 7.95
SE1 0.45 0.45 1.84 1.88 1.74 1.74 1.15 1.15 1.27 1.27
SE2 0.45 0.42 1.86 1.86 1.72 1.69 1.14 1.09 1.26 1.22
35+ Point Estimates 2.36 2.36 3.80 3.81 2.84 2.82 3.15 3.26 2.13 2.11
SE1 0.13 0.13 0.59 0.59 0.66 0.65 0.68 0.71 0.47 0.46
SE2 0.13 0.13 0.58 0.57 0.64 0.62 0.68 0.77 0.46 0.43
Cocaine Past Month
Total Point Estimates 0.72 0.74 1.18 1.20 0.44 0.46 0.90 0.94 0.45 0.46
SE1 0.06 0.06 0.29 0.29 0.13 0.13 0.22 0.23 0.12 0.13
SE2 0.06 0.05 0.29 0.28 0.13 0.13 0.21 0.21 0.12 0.12
12-17 Point Estimates 0.43 0.45 0.65 0.64 0.37 0.38 0.24 0.23 0.81 0.82
SE1 0.06 0.06 0.23 0.25 0.20 0.20 0.14 0.14 0.31 0.31
SE2 0.06 0.06 0.23 0.24 0.20 0.20 0.14 0.14 0.31 0.31
18-25 Point Estimates 1.88 1.92 2.21 2.34 1.27 1.34 2.56 2.58 1.60 1.60
SE1 0.13 0.13 0.46 0.49 0.39 0.41 0.56 0.57 0.38 0.38
SE2 0.13 0.13 0.46 0.49 0.40 0.42 0.56 0.57 0.38 0.37
26-34 Point Estimates 1.14 1.10 1.34 1.36 0.27 0.28 0.71 0.72 0.20 0.22
SE1 0.21 0.21 0.67 0.70 0.27 0.28 0.49 0.50 0.20 0.22
SE2 0.21 0.20 0.67 0.69 0.27 0.28 0.49 0.49 0.20 0.22
35+ Point Estimates 0.43 0.46 0.99 0.98 0.35 0.35 0.71 0.76 0.21 0.22
SE1 0.06 0.07 0.38 0.38 0.21 0.21 0.29 0.32 0.16 0.16
SE2 0.06 0.06 0.39 0.38 0.20 0.20 0.29 0.29 0.16 0.16

(continued)



Table6.7 Point Estimates, Ratio-Adjusted Standard Errors (SE1), and Sandwich Standard Errors (SE2) for Baseline and Final
Models—Drug Estimates (U.S. and Eight Large States): Past Month Illicit Drug Estimates, Marijuana and Cocaine: 2001
NHSDA (continued)

New York Ohio Pennsylvania Texas
Variables Baseline Final Baseline Final Baseline Final Basdline Final
Marijuana Past Month
Total Point Estimates 6.06 6.06 4.96 4.88 5.17 5.09 417 421
SE1 0.51 0.50 0.37 0.36 0.43 0.43 0.40 0.40
SE2 0.50 0.48 0.36 0.34 0.42 0.41 0.38 0.36
12-17 Point Estimates 7.66 7.88 7.68 7.70 8.80 8.58 6.17 6.28
SE1 0.73 0.74 1.05 1.06 0.74 0.71 0.77 0.84
SE2 0.74 0.73 1.05 1.07 0.75 0.70 0.73 0.78
18-25 Point Estimates 19.61 19.87 14.98 14.82 16.62 16.61 10.90 11.02
SE1 1.50 1.49 1.19 1.17 1.08 1.07 0.96 1.00
SE2 1.54 1.45 1.18 1.19 1.08 1.04 0.96 1.00
26-34 Point Estimates 8.84 8.55 6.29 6.20 4.47 4.67 5.23 5.30
SE1 1.66 1.57 1.26 1.25 1.22 1.28 1.34 1.34
SE2 1.67 1.61 1.26 1.21 1.22 1.25 1.35 1.28
35+ Point Estimates 2.58 2.59 2.08 2.04 2.66 2.58 1.83 1.83
SE1 0.52 0.52 0.34 0.33 0.48 0.47 0.47 0.47
SE2 0.51 0.50 0.35 0.35 0.48 0.46 0.47 0.48
Cocaine Past Month
Total Point Estimates 0.92 0.86 0.33 0.33 0.74 0.73 0.78 0.79
SE1 0.30 0.30 0.10 0.10 0.20 0.19 0.21 0.21
SE2 0.30 0.29 0.10 0.10 0.20 0.19 0.20 0.19
12-17 Point Estimates 0.18 0.18 0.15 0.15 0.22 0.21 0.83 0.91
SE1 0.13 0.13 0.11 0.11 0.13 0.12 0.36 0.43
SE2 0.13 0.13 0.11 0.11 0.13 0.12 0.35 0.41
18-25 Point Estimates 2.00 1.99 1.48 1.47 1.97 1.95 2.99 3.04
SE1 0.36 0.35 0.34 0.34 0.62 0.62 0.60 0.61
SE2 0.37 0.36 0.34 0.34 0.62 0.62 0.60 0.59
26-34 Point Estimates 2.72 2.39 0.00 0.00 2.01 1.99 0.73 0.73
SE1 1.60 1.59 0.00 0.00 0.87 0.87 0.54 0.54
SE2 1.59 1.55 0.00 0.00 0.88 0.85 0.54 0.54
35+ Point Estimates 0.41 0.40 0.20 0.19 0.34 0.33 0.23 0.23
SE1 0.20 0.20 0.14 0.13 0.25 0.24 0.17 0.17

SE2 0.21 0.20 0.14 0.14 0.25 0.24 0.16 0.15
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APPENDIX A
Technical Details About the Generalized
Exponential Model (GEM)

Al Distance Function

Let A(W,d) denote the distance between the initial weights d = {dk ck O § and the

adjusted weights w, with k being the k™ unit in the sample, and s, the sample selected. The distance
function minimized under the generalized exponential model (GEM), subject to calibration constraints, is
given by

d a —/ u, —all
A(w,d)= —x /¢, Jlog—— +(u, —a )log— ALl
(w.d) Zkus/%g(ak ")ogck—ék (u, %)OQHD (AL1)

where, 3, =w, /d,,A =(u, -¢,)/(u, -c )(c, —¢,)and 7, c,, u, areprescribed real

numbers. Let T, denote the p-vector of control totals corresponding to predictor variables (x;, ..., X,).
Then the calibration constraints for the above minimization problem are

Zkgsxkdkak :Tx J
(A1.2)

The solution of the above minimization problem, if it exists, is given by a GEM with model parameters A,
i.e,

C (uk _Ck)+uk (Ck —Zk)exp{Aka'A}
(uk _Ck)+(ck —(k)exp{Aka'A}

a (1)= (A1.3)

Note that the number of parametersin GEM should be <n, where n isthe size of the sample s. Thisis
also the dimension of vectors d and w. It follows from Equation A1.3 that

(. <a <u,k=1..,n (AL4)

The usual raking-ratio method (see, e.g., Singh & Mohl, 1996) of weight adjustment is a special
case of GEM, suchthat for /, =0,u, =o,c, =1, k =1,...,n,wehave
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A(wd)=% daloga -5 d (a -1) (AL5)

and a, (1) = exp(xk'/\).

The logit method of Deville and Sérndal (1992) is also a specia case of GEM by setting
¢, =/,u =u,c =lforalk

A.2 GEM Adjustmentsfor Extreme-Value Treatment, Nonresponse, and
Poststratification

By choosing the user-specified parameters 7, ,C, , and u, appropriately, the unified GEM
formula (A1.3) can bejustified for al three types of adjustment. Denote the winsorized weights by {bk}

where b = d, if d, isnot an extreme weight, and = med{dk} + 3* Interquartilerange (IQR) if d, is

an extreme weight (where the quartiles for the weights are defined with respect to a suitable design-based
stratum).

For the nonresponse adjustment, the sampleisfirst divided into two parts: s., the non-extreme
weight subsample; and s.., the extreme weight subsample. For non-extreme weights, the following are

set: /, =1c, = ,0'1,u2 =u >p'1, where p isthe overall response propensity; and for extreme
weights with high weights, they are ¢, = /,m ,C, = p_'m,,U, =u,m,, where,
m =b /d ,and1< /¢, < p™ =c <u, arepresribed numbers. Similarly, for extreme weights

with low weights, ¢, = ¢, m ,C, = p 'M,u, =um,adl</, <p* =c, <u,.

For the poststratification adjustment, for non-extreme weights, ¢, = /¢, ,

¢, =¢C, =1 u, =u,,andfor highextremeweights, /, = ¢, m_,c, =m_,u_=um_and

similarly for low extreme weights, ¢/, =/¢,m,,c, =m,, U, = U,m, . The extreme-value adjustment

isidentical to poststratifcation, except for tighter bounds on extreme weights resulting from the final
poststratification.

Notice that GEM allows the flexibility of specifying different bounds for different
subsamples; in addition, the lower bound (in the case of nonresponse adjustments) can be made to equal

one by choosing the center ¢, > 1.



A.3 Newton-Raphson Steps

Let X denote the n x p matrix of predictor values, and for the vth iteration,

r, =dag(dg”) ¢ =1,
where

g = (uk —ai“))(aﬁ” —fk)/(uk -c )(c, -1,):
then, for Newton-Raphson iteration v, the value of the p-vector A isadjusted as
AV =2 (xT, ) (T =T, (A3.1)
where 1@ =1.

The convergence criterion is based on the Euclidean distance HTX - 'I:X(V) . At each iteration, it

is checked to determine whether it is decreasing or not. If not, a half-step is used in the iteration
increment.

A4 Scaled Constrained Exponential Model

In previous National Household Survey on Drug Abuse (NHSDAS), constrained
exponential models were used for poststratification and scaled constrained exponential models for
nonresponse adjustments. The term "constrained exponential model" refers to the logit model of Deville
and Sarndal (1992) in which lower and upper bounds do not vary with k (i.e.,

¢, =/¢,u =u,andc, =c =1suchthat / <1<uU.Thus, itisaspecia caseof GEM. For the

nonresponse adjustment, Folsom and Witt (1994) modified the constrained exponential models
estimating equations by a scaling factor (p™, the inverse of the overall response propensity) such that

1< p™a, < pu.Thisimpliesthat choosing ¢ in constrained exponential models as p ensures that

the scaled adjustment factor for nonresponse is at least one.
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APPENDIX B
Poststratification Control Totals

For poststratification, quarterly State-specific totals for the target population (civilian,
noninstitutionalized, aged 12 or older) are required for 80 demographic domains defined by age, race,
gender, and Hispanicity (5x4x2x2). In previous years, these controls had been calculated from a
combination of post-Censal national estimates, State-level projections, and the 1990 Census 5 percent
public use microdata samples (PUMS). However, these data were not available for 2001 because the
2000 Census data, upon which the controls should naturally be based, required extensive processing and
the required controls were not available in time for the 2001 NHSDA data processing. As an aternative,
the Population Estimates Branch of the U.S. Bureau of the Census produced, in response to a special
request, the necessary population estimates based on monthly State-level estimates of the target
population, based on the 1990 Census.

To arrive at quarterly estimates, approximations at the midpoints of the quarters were needed.
To get these approximations, the estimates from the last 2 months in each quarter were averaged. For
example, to obtain an approximation for the first quarter of 2001, the U.S. Census estimates for February
1 and March 1 were averaged, resulting in a population estimate appropriate for February 15 (i.e., the
midpoint of Quarter 1).
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APPENDIX C
| mputation M ethodology

C.1 Unweighted Hot Deck

The adjustments of (1) dwelling unit (DU) poststratification, (2) poststratification of the selected

sampleto al eigible rostered persons, and (3) person-level nonresponse required the use of demographic
information obtained from the 2001 National Household Survey on Drug Abuse (NHSDA) screener
interview. However, at the time of screening, the only required information for an individual was age,
and thus some demographic information (i.e., gender, Hispanic origin, and race) was missing. Therefore,
some form of imputation was required for cases with missing data'. This imputation was performed using
an unweighted hot-deck methodology. The unweighted hot-deck method of imputing a variable with
missing responses (which is called the base variable in this appendix) involved three basic steps.

1.

Forming Imputation Classes. When a strong logical association existed between the base
variable and certain auxiliary variables, the dataset was partitioned by the auxiliary variables,
and imputation procedures were implemented independently within classes defined by the cross
of the auxiliary variables.

Sorting the File. Within each imputation class, the file was sorted by auxiliary variables that
were relevant to the item being imputed. The sort order of the auxiliary variables was chosen
to reflect the degree of importance of the auxiliary variablesin relation to the base variable
being imputed (i.e., those auxiliary variables that were better predictors for the item being
imputed were used as the first sorting variables).

For the 2001 NHSDA, two types of sorting procedures were used to sort the files prior to
imputation:

(1) Straight Sort. A set of variables was sorted in ascending order by the first variable specified, then
within each level of thefirst variable the file was sorted in ascending order by the second variable
specified, and so on. For example:

1 1 1
1 1 2
1 2 1
1 2 2
1 3 1
1 3 2
2 1 1

Because the imputation of these demographic variables was not required for the main NHSDA analysis, itis
documented here in the weighting report.
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(2) Serpentine Sort. A set of variables was sorted so that the direction of the sort (ascending or
descending) changed each time the value of a variable changed. For example:

NNNMNNMNNNREPRPRPRPRPRPPREPPR
P PNNOWOWWWDNDNPRPR
P NNPFPEFEPNNMNPEPERPDNDNPR

The serpentine sort has the advantage of minimizing the change in the entire set of auxiliary
variables whenever any one of the variables changesits value.

Replace Missing Values. The file was sorted and then read sequentially. Each time an item
respondent was encountered (i.e., the base variable was nonmissing), the base variable response
was stored, updating the donor response, and any subsequent nonrespondent encountered
received the stored donor response, creating the statistically imputed response. A starting value
was needed if an item nonrespondent was the first record on a sorted file. Typically, the
response from the first respondent on the sorted file was used as the starting val ue.

Note that because the file was sorted by relevant auxiliary variables, the preceding item

respondent (donor) closely matched the neighboring item nonrespondent (recipient) with
respect to the auxiliary variables.

For more information on the general hot-deck method of item imputation, see Little and Rubin

1987 (pp. 62-67).

With the unweighted sequential hot-deck imputation procedure, for any particular item being

imputed, there was the risk of several nonrespondents appearing next to one another on the sorted file.
To detect this problem in the NHSDA, for every variable being imputed, a record was kept of the
imputation donor. Then, by examining frequencies by imputation donor, if several nonrespondents were
lining up next to one another in the sort, the situation could be detected. When this problem occurred,
sort variables were added or eliminated, or the order of the sort variables was rearranged.
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C.2 Predictive Mean Neighborhood (PMN)

Asin 2000, the predictive mean neighborhood (PMN) methodology was used the 2001 NHSDA
weighting process to impute "race" and "Hispanic origin” for the screener demographic information, as
well as the questionnaire data (Singh, Grau, & Folsom, 2002). Due to the lack of agood set of predictors
for predictive mean neighborhood modeling, the unweighted sequential hot-deck method was used to
impute gender. Unweighted sequential hot deck is simple and quick to implement, but it has a number of
disadvantages.

® Thefirst few sorting covariates almost entirely determine what donor will be used for a particular
respondent with missing data, regardless of how many sorting covariates are included.

® Thereisno mechanism derived from the data to weight the sorting covariates based on their
relationship to the response variable.

® \Weights are not used to determine the most appropriate donor for a respondent with missing data.

® The correlations across multiple outcome variables imputed to the same record are not accounted for
when finding a donor.

® The choice of donor, after the sort has been completed, may be deterministic; this may introduce
bias in estimating means and totals and thus make it difficult to determine the variance of the
estimator when taking imputation into account.

To address the deficiencies of the unweighted sequential hot deck, the predictive mean
neighborhood methodol ogy was developed for the NHSDA. It is a combination of two commonly used
imputation methods: a non-model-based hot deck and the model-based predictive mean matching method
of Rubin. It enhances the predictive mean matching method in that it can be applied to both discrete and
continuous variables either individually or jointly. It also enhances the nearest neighbor hot-deck method
in that the distance function used to find neighborsis no longer ad hoc. It is easily applicable to problems
of both univariate (UPMN) and multivariate (MPMN) imputations. Univariate imputation is used for
imputing a single continuous or dichotomous discrete variable independently, while multivariate
imputation arises when values of two or more variables are missing for a single respondent or when a
single polytomous variable has missing values. (A polytomous variable is a categorical variable with
three or more possible values, such as marital status, which is categorical and has the possible values of
married, widowed, divorced, and never married.)

The procedure for implementing univariate and multivariable imputations can be summarized
with the following six steps. Steps 2 through 5, and sometimes Step 6, were cycled through each of the
variables in the order determined by Step 1. Steps 4 and 5 (Steps 4 to 6 when applicable) could be
considered a variant of arandom nearest neighbor hot deck.



Sep 1. Hierarchy definition. Determine the order in which variables are modeled, so that variables early
in the hierarchy may be used for modeling the conditional predictive mean (i.e., variables early in the
hierarchy have the potential to be part of the set of covariates for variables later in the hierarchy).

For each variable:

Sep 2: Setup for model building and hot-deck assignment. For each model that is fitted, two groups
must be created: complete and incomplete data respondents (item respondents and item nonrespondents).
Compl ete data respondents have compl ete data across the variables of interest, and incompl ete data
respondents encompass the remainder of respondents.

Sep 3: Sequential hierarchical modeling. The model is built using the complete data for respondents
only, with weights adjusted for item nonresponse.

Sep 4: Computation of predictive means and delta neighborhoods. The predictive means for item
respondents and item nonrespondents are cal culated using the model coefficients. Then those item
respondents whase predictive means are determined to be "close" (based on a distance function taking
values within delta) to the item nonrespondents are considered part of the "delta’ neighborhood.

Sep 5: Assignment of imputed values using a univariate predictive mean. Using a simple random draw
from the neighborhood developed in Step 4, a donor is chosen for each item nonrespondent.

If the variables for which Seps 2 to 5 have been completed are part of a complete multivariate set for
which multivariate imputation isto be applied, Step 6 is the next step in the process. If the variables for
which Seps 2 to 5 are completed are not part of a complete multivariate set, and other variables are still
to be imputed, Step 2 isthe next step. Otherwise, the processis finished.

Sep 6: Determination of multivariate predictive mean neighborhood and assignment of imputed val ues.
With multivariate imputation, the neighborhood is defined based on a vector of predictive means, rather
than from a single predictive mean as in the univariate case.

The predictive mean neighborhood methodology addresses all of the shortcomings of the
unweighted sequential hot-deck method and was widely used for the imputation of avariety of variables
in the NHSDA, including both continuous and categorical variables with one or more levels. The models
were fit using standard modeling procedures in SAS and SUDAAN, while SAS macros were used to
implement the hot-deck step, including the restrictions on the neighborhoods. Although creating a
different neighborhood for each item nonrespondent was computationally intensive, the method was
implemented successfully. For more details on predictive mean neighborhood, see Grau et al. (2003).
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APPENDIX D
GEM Modeling Summary

This appendix summarizes each model group throughout all stages of modeling the weight
calibrations. Unlike much of the other information presented in this report, this appendix provides a
model-specific overview of weight calibration, as opposed to a State- or domain-specific one.

The modeling for the 2001 National Household Survey on Drug Abuse (NHSDA) involved
taking nine model groups through five adjustment steps: (1) dwelling unit-level nonresponse adjustment,
(2) dwelling unit-level poststratification, (3) selected person-level poststratification, (4) person-level
nonresponse adjustment, and (5) responding person-level poststratification. The sampling weights after
both dwelling unit-level poststratification and responding person-level poststratification for this year
were reasonably distributed and did not require the additional treatment of the extreme-value step at
either the dwelling-unit level or person level. See Table D for a summary of the distributions of each of

the weight components at the National level.

Model-specific summary statistics are shown in Tables D.1a and D1.b to D.9a and D.9b.
Included in these tables, for each stage of modeling, are the following: the number of effects that were
controlled directly; the high, low, and non-extreme weight bounds set to provide the upper and lower
limits for the generalized exponential model (GEM) macro; weighted, unweighted, and winsorized
weight proportions; the unequal weighting effect (UWE); and weight distributions. The unequal
weighting effect provides an approximate measure of variance and establishes how much impact a
particular stage of modeling has on the distribution of the new product of weights. For more details on
bounds, see Section 4.2. At each stage in the modeling, these summary statistics were calculated and
utilized to evaluate the model that was constructed and its corresponding product of weights.

Such circumstances as small sample sizes and exact linear combinations (i.e., singularities) in the
realized data led to situations where finalizing models with the originally proposed set of covariates was
not possible. The text and exhibits in Sections D.1 to D.9 summarize the decisions made with regard to
final covariates included in each model. For a list of the proposed initial covariates considered at each
stage of modeling, see Exhibits D.1 to D.3, and for the list of realized final model covariates, see Exhibits

D1.1 to D9.5. The following sections establish a series of guidelines to assist in their interpretation.

D.1 Final Model Explanatory Variables

For brevity, numeric abbreviations for variable levels are established in Exhibit 3.1 in Chapter 3
(included here as Exhibit D.1 for easy reference). There, a complete list is provided of all variables and

associated levels used at any stage of modeling. In this report, each level of a variable is referred to as a
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Table D

Distribution of Weight Adjustment Factors and Weight Products (United States)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 8 0.33 48 0.10 13 1.01 17 0.11 6 0.34 11 0.04 1
1% 52 1.00 61 0.36 61 1.01 101 0.48 87 1.00 97 0.16 63
5% 93 1.02 102 0.75 112 1.01 176 0.71 169 1.02 198 0.74 183
10% 147 1.03 157 0.87 160 1.01 282 0.80 279 1.07 330 0.92 305
25% 337 1.05 370 0.98 371 1.07 587 0.90 587 1.15 715 0.98 706
Median 498 1.07 543 1.07 584 1.26 1,127 1.00 1,123 1.25 1,368 1.01 1,367
75% 768 1.11 836 1.19 915 5.76 2,997 1.09 2,990 1.39 3,724 1.05 3,708
90% 1,087 1.16 1,175 1.35 1,307 9.99 6,860 1.22 6,684 1.60 8,834 1.14 8,867
95% 1,222 1.22 1,326 1.50 1,514 12.94 9,701 1.35 9,641 1.77 12,947 1.26 13,131
99% 1,384 1.45 1,547 2.05 1,930 15.57 16,772 1.92 16,565 2.42 23,609 1.74 23,626
Maximum 5,829 10.79 6,396 5.03 9,078 35.69 59,241 11.88 55,806 9.53 66,652 19.99 77,154
n 171,519 157,471 157,471 157,451 157,451 89,745 89,745 89,745 89,745 68,929 68,929 68,929 68,929
Max/Mean 10 - 10 - 13 - 23 - 22 - 20 - 24

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.

Note 2: Under GEM, nonresponse adjustment factors (weight component #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Based on eligible dwelling units.

% Based on screener-complete dwelling units.

4 Based on screener-complete dwelling units, occupants verified eligible.

3 Based on selected persons.

6 . .
Based on questionnaire-complete persons.




covariate. Note that (1) not all variables or levels are present in all stages of modeling, (2) the initial set
of covariates is the same for all model groups within a stage of modeling, and (3) the initial set of
covariates changes across the stages of modeling. Exhibits D.2 through D.4 provide the initial covariates
for the stages of modeling, and Exhibits D1.1 through D9.5 provide lists of both the proposed and the
final covariates for the nine model groups. This last group of exhibits is grouped by model groups and
contains one exhibit for each stage of weight adjustment. The initial variables are found in the

“Proposed” column, and the realized covariates are found in the “Final” column.

Section D.3 explains how to create cross-classification tables, which help to illustrate what
covariates are controlled for at each stage of the modeling. The general pattern followed is as follows:
directions to follow, semicolon, reason for the change. Sections D.2 and D.3 explain how to use various
exhibits for selected model variables to construct these tables. For greater detail on why variable levels

are collapsed or dropped, see Section 4.7.
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Exhibit D.1 Definitions of Levels for Variables

Age (years)

1:12-17,2: 18-25, 3:26-34, 4:35-49, 5: 50+
Gender

1: Male, 2: Female'
Group Quarter Indicator

1: College Dorm, 2: Other Group Quarter, 3: Non-Group Quarter'
Hispanicity

1: Hispanic, 2: Non-Hispanic'
Percent of Owner-Occupied Dwelling Units in Segment (% Owner)

1: 50% - 100%," 2: 10% - > 50%, 3:0->10%
Percent of Segments That Are Black (% Black)

1: 50% - 100%, 2: 10% - >50%, 3:0->10%'
Percent of Segments That Are Hispanic (% Hispanic)

1: 50% - 100%, 2: 10% - >50%, 3: 0 ->10%'
Population Density

1: MSA 1,000,000 or more, 2: MSA less than 1,000,000, 3: Non-MSA urban, 4: Non-MSA rural'
Quarter

1: Quarter 1, 2: Quarter 2, 3: Quarter 3, 4: Quarter 4'
Race (3 level)

1: White,! 2: Black, 3: Other
Race (4 level)

1: White,'! 2: Black, 3: American Indian/Alaska Native, 4: Asian
Relation to Householder

1: Householder or Spouse,' 2: Child, 3: Other Relative, 4: Non-Relative
Segment-Combined Median Rent and Housing Value (Rent/Housing)’

1: First Quintile, 2: Second Quintile, 3: Third Quintile, 4: Fourth Quintile, 5: Fifth Quintile'
States’

Model Group 1: 1: Connecticut, 2: Maine, 3: New Hampshire, 4: Rhode Island, 5: Vermont,
6: Massachusetts'

Model Group 2: 1: New Jersey,' 2: New York, 3: Pennsylvania

Model Group 3: 1: Illinois, 2: Indiana,' 3: Michigan, 4: Wisconsin, 5: Ohio

Model Group 4: 1: Iowa, 2: Kansas, 3: Minnesota, 4: Missouri,' 5: Nebraska, 6: South Dakota,
7: North Dakota

Model Group 5: 1: Delaware, 2: District of Columbia, 3: Georgia,' 4: Maryland, 5: North

Carolina, 6: South Carolina, 7: Virginia, 8: West Virginia, 9: Florida

Model Group 6: 1: Alabama, 2: Kentucky, 3: Mississippi, 4: Tennessee'

Model Group 7: 1: Arkansas,' 2: Louisiana, 3: Oklahoma, 4: Texas

Model Group 8: 1: Colorado, 2: Idaho, 3: Montana, 4: Nevada, 5: New Mexico, 6: Utah, 7: Wyoming,
8: Arizona'

Model Group 9:  1: Alaska, 2: Hawaii, 3: Oregon, 4: Washington,' 5: California

MSA = metropolitan statistical area

'The reference level for this variable. This is the level against which effects of other factor levels are measured.

’Segment-Combined Median Rent and Housing Value is a composite measure based on rent, housing value, and percent owner
occupied.

3The States or district assigned to a particular model are based on Census divisions.

Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 2001
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D.2  Glossary of Terms Used in the Exhibits and Descriptions of the
Variables in the Final Model

Factor effects. Another name for covariates, or variables, such as “Age.” In addition to one-factor
effects, two-, and three-factor effects are also referenced, such as “Age x Race” and “Age x Race x
Gender.”

Reference/reference set. The reference levels of factor effects (see Exhibit D.1) are not explicitly listed
in the set of model variables, but are represented implicitly in the model in the intercept term. These
include one-, two-, and three-factor effects.

All levels present. All levels of the variable under consideration were included in the final model.
Coll. Collapse (levels). These levels of the factor effect were collapsed together. Levels that have been
collapsed together no longer appear in the model as separate variables, but rather manifest themselves

jointly in the model.

Keep level(s). These levels of the factor effect were kept in the model and the remainder into the
reference set.

Drop all levels. All levels of a factor effect were completely removed from the model, as well as any
combinations involving this factor.

Drop level(s). These levels of a factor effect were collapsed into the reference set. The dropped levels
manifest themselves jointly with the appropriate reference levels.

Drop level(s); singularity/zero sample. During the modeling process, the levels of factor effect(s) listed
were removed from the model due to either singularities or sample sizes of zero.

Hier. Factor effects collapsed/dropped at lower order and the hierarchical effect carries up. This
indicates that one or more levels of factor effects were collapsed/dropped in an earlier stage, and that the
same action (collapse/drop) was performed on the corresponding levels in all higher-order factor effects
containing the dropped/collapsed levels.

Repeat or Do the same for (effects). The previous action was repeated for all effect levels listed.

Drop or Collapse using *. The asterisk is used as a wildcard character to indicate all levels of that

factor effect.

Note:  The above are given as a list of general terms. Certain other specific terms are sometimes used
within a particular section.
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D.3  How to Interpret Collapsing and Dropping of Factor Effects

To help visualize what effects were directly controlled for in the model, a table that reflects the
collapsing scheme employed can be constructed. The following is a complex example from the 1999
modeling, which demonstrates how to use the information found in Exhibits D1.1 through D9.5)

1. Consider the following entry for the factor effect of State x Age x Race (3 Level), for Model Group 9,

for the Person-Level Nonresponse Adjustment.

Three-Factor Effects Comments
State x Age x Race (3 Level) Drop (3.,4,2); sing. Coll. (1,4,2) & (1,4,3). Drop (3,*,*). Coll. (4,1,2) & (4,1,3).
Do the same for each level of age in that State.

2. Determine the initial range of possible levels for the variables by referring to the variable definitions
shown in Exhibit D.1:

- State (for the model group in question, in this case, Model Group 9)

Model Group 9: 1: Alaska, 2: Hawaii, 3: Oregon, 4: Washington,' 5: California
- Age (years)

1:12-17, 2:18-25, 3:26-34, 4:35-49, 5: 50+
- Race (3 level)

1: White,! 2: Black, 3: Other

Note that the superscript number indicates the reference level of the variable for a particular stage of
modeling. For the example case, the model stage is “Person Nonresponse Adjustment.”

3. Construct the cross-classification table.

For example, Race (4 Level) is defined this way:

4 American
Race (4 Level) Wiflte / Black Asian Indian/Alaska Native

71 Indicates the reference-level set.
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This is the cross-classification table for State x Race (4 Level):

American
State*Race (4 Level) ‘White Black Asian Indian/Alaska Native
AK /
OR
CA /
Wa /7777777777777

m Indicates the reference-level set.

The cross-classification table of interest (State x Age x Race (3-Level)) is as follows:

State*Age * Race (3 Level) White Black | Other

I
el SSS (S
18-25 /4/ y

26-34

@ /
s W S/
/

50+ //
w v |\ S S/
55 (/S S SN
w4 U S SS
s ¥V S/

50+ //
OR * 12-17 J/
1825 //
w4 [ J /)
sV S/
/

S S S
7/

50+ /
CA * 12-17

/
S S S S SSS
/

26-34

3549 Y

50+ //

wa = 2 L S S
825 |/ / /
/

/
825 | /S /)
/ /
/
/

26-34

/
so U S/ /S /|
50+//////////////4

[—Z ] ndicates the reference-level set.

The number of respondents in that class at this stage of modeling would appear within each cell of the
table. Construction of the other cross-classification tables follows the same logic and is only necessary to
the point of providing understanding of the final table.

4. Use the information under the “Final” column definition to determine the combination of factors
controlled.



Hier. This means the factor effect was collapsed at a lower order. Because this note is present, examine
the information on lower-order factor effects that are the components of the interaction term, State x
Race(3 Levels) x Age; that is, look at the one-factor and two-factor effects for State, Race(4 Levels) and
Age, and their accompanying information:

One-Factor Effects Comments

State All levels present.

Race (4 Levels) All levels present.

Age All levels present.

Two-Factor Effects Comments

State x Age All levels present.

State x Race (4 Levels) Coll. (1,3) & (1,4). Do the same for all other States except (2). Coll. (2,2), (2,3),
& (2,4).

Following these directions, the resulting two-factor table is:

State*Race (4 Level) American

White Black Asian Indian/Alaska Native
AK
HI

WA A//// [

Il Indicates the reference-level set.

Continuing on to the three-factor level for the same example:

Three-Factor Effects Comments

State x Age x Race (3 Level) Coll. (2,1,2) & (2,1,3); hier. Repeat for all levels of age in State (2); hier. Drop
(3,4,2) due to collinearity. Collapse (1,4,2) & (1,4,3). Drop (3,*,*). Collapse
(4,1,2) & (4,1,3). Do the same for each level of age in that State.

The reason for the note “Hier” in the three-factor effects is that collapsing was done on the two-factor
interaction term State x Race (4 Levels). Because collapsing was done on this term, all three-factor

crosses involving State x Race must maintain this same collapsing scheme.



After following the directions, the cross-classification table should appear as follows:

State*Age * Race (3 Level) L White | Black | Other

AK*i;V/////////////

so LS S S S
50+ / / /S / |

18-25
26-34
35-49

50+
OR * 12-17
18-25
26-34
35-49 /

/S S S S S S S S S S S S S
CAiz;Z//// /S S S S S S

26-34
35-49
50+

WA * 12-17
18-25

26-34

35-49

50+

u Indicates the reference-level set.

The unshaded cells represent the factors directly controlled for by the model (i.e., those factors
which were not collapsed or dropped). The shaded cells represent the composite reference set, whose
values may be obtained by utilizing the marginal sums, although when changes to the initially proposed
set occur, it can make certain reference cell counts indistinguishable.



Exhibit D.2  Covariates for 2001 NHSDA Person Weights (res.sdu.nr)

Variables Level Proposed
One-Factor Effects

Intercept 1 1
State Model Specific

Quarter 4 3
Population density 4 3
Group quarter 3 2
%Black 3 2
%Hispanic 3 2
%Owner-occupied 3 2
Rent/housing value 5 4
Two-Factor Effects

%Owner x %Black 3x3 4
%Owner % %Hispanic 3x3 4
%Owner x Rent/housing 3x5 8
Rent/housing x %Black 3x5 8
Rent/housing x %Hispanic 3x5 8
State x Quarter Model Specific

State x Pop. density Model Specific

State x Group quarter
State x %Black

State x %Hispanic

State x %Owner-occupied
State x Rent/housing

Three-Factor Effects

Model Specific
Model Specific
Model Specific
Model Specific
Model Specific

State x %Owner x %Black
State x %Owner x %Hispanic
State x %Owner X Rent/housing
State x Rent/house x %Black
State x Rent/house x %Hispanic

Model Specific
Model Specific
Model Specific
Model Specific
Model Specific




Exhibit D.3  Covariates for 2001 NHSDA Person Weights (res.sdu.ps and res.per.ps)

Variables Level Proposed
One-Factor Effects

Intercept 1 1
State Model Specific

Quarter 4 3
Age 5 4
Race (4 level) 4 3
Gender 2 1
Hispanicity 2 1
Two-Factor Effects

Age x Race (3 level) 5x3 8
Age x Hispanicity 5x2 4
Age x Gender 5x2 4
Race (3 level) x Hispanicity 3x2 2
Race (3 level) x Gender 3x2 2
Hisp x Gender 2x2 1
State x Quarter Model Specific

State x Age Model Specific

State x Race (4 level) Model Specific

State x Hispanicity Model Specific

State x Gender Model Specific

Three-Factor Effects

Age x Race (3 level) x Hispanicity 5x3x2 8
Age x Race (3 level) x Gender 5x3x2 8
Age x Hispanicity x Gender 5x2x2 4
Race3 x Hispanicity x Gender 3x2x2 2

State x Age x Race (3 level)

State x Age x Hispanicity

State x Age x Gender

State x Race (3 level) x Hispanicity
State x Race(3 level) x Gender
State x Hispanicity x Gender

Model Specific
Model Specific
Model Specific
Model Specific
Model Specific
Model Specific




Exhibit D.4 Covariates for 2001 NHSDA Person Weights (sel.per.ps and res.per.nr)

Variables Levels Proposed
One-Factor Effects

Intercept 1 1
State Model Specific

Quarter 4 3
Age 5 4
Race (4 level) 4 3
Gender 2 1
Hispanicity 2 1
Relation to Householder 4 3
Population Density 4 3
Group Quarter 3 2
%Black 3 2
%Hispanic 3 2
%Owner-occupied 3 2
Rent/house value 5 4
Two-Factor Effects

Age x Race (3 level) 5x3 8
Age x Hispanicity 5x2 4
Age x Gender 5x2 4
Race (3 level) x Hispanicity 3x2 2
Race (3 level) x Gender 3x2 2
Hispanicity X Gender 2x2 1
%Owner x %Black 3x3 4
%Owner x %Hispanicity 3x3 4
%Owner x Rent/housing 3x5 8
Rent/housing x %Black 3x5 8
Rent/housing x %Hispanic 3x5 8
State x Quarter Model Specific

State x Age Model Specific

State x Race (4 level) Model Specific

State x Hispanicity Model Specific

State x Gender Model Specific

State x %Black Model Specific

State x %Hispanic Model Specific

State X %Owner-occupied Model Specific

State x Rent/housing Model Specific

Three-Factor Effects

Age x Race (3 level) x Hispanicity 5x3x%x2 8
Age x Race (3 level) x Gender S5x3x2 8
Age x Hispanicity X Gender Sx2x2 4
Race (3 level) x Hispanicity x Gender 3x2x2 2

State x Age x Race (3 level)

State x Age x Hispanicity

State x Age x Gender

State x Race (3 level) x Hispanicity
State x Race (3 level) x Gender
State x Hispanicity * Gender

Model Specific
Model Specific
Model Specific
Model Specific
Model Specific
Model Specific
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Table D.1a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 1: New England)
Modeling Extreme Weight Proportions Bounds*
Step' Unweighted Weighted Outwinsor UWE? # XVAR® Nominal Realized
res.sdu.nr 3.99% 3.70% 0.32% 1.6870 306 (1.0, 1.5) (1.04, 1.30)
4.85% 3.90% 0.32% 1.7111 94 (1.0, 2.0) (1.00, 1.86)
(1.0, 2.0) (1.02, 1.38)
res.sdu.ps 4.85% 3.90% 0.32% 1.71113 226 0.2,2.2) (0.20, 2.20)
1.83% 2.87% 0.37% 1.78063 203 (0.2,3.3) (0.20, 3.30)
(0.9, 3.3) (0.90, 3.15)
sel.per.ps 3.71% 7.62% 1.47% 3.80176 326 (0.2, 1.4) (0.22, 1.40)
1.58% 3.28% 0.41% 3.76238 251 (0.2,4.6) (0.20, 3.30)
(0.7,4.6) (0.70, 4.60)
res.per.nr 1.60% 2.86% 0.36% 3.67115 326 (1.0, 2.0) (1.00, 2.00)
1.42% 4.33% 0.64% 4.61648 204 (1.0,3.9) (1.00, 3.90)
(1.0,3.9) (1.00, 3.90)
res.per.ps 1.46% 4.51% 0.72% 4.61648 226 (0.14, 1.1) (0.14, 1.10)
0.59% 1.10% 0.27% 4.62907 155 (0.14, 4.5) (0.14, 4.47)
(0.9, 4.5) (0.90, 4.50)

!Fora key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Unequal weighting effect defined as 1+ [(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is

the actual adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-

extreme values.




Table D.1b Distribution of Weight Adjustment Factors and Weight Products (Model Group 1: New England)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 8 0.33 77 0.17 19 1.01 20 0.11 6 0.40 12 0.08 4
1% 88 1.00 94 0.39 71 1.01 79 0.35 55 1.00 72 0.14 29
5% 90 1.04 98 0.77 103 1.01 129 0.65 121 1.00 139 0.43 120
10% 95 1.05 101 0.85 119 1.01 162 0.77 151 1.04 179 0.91 167
25% 154 1.06 166 0.95 171 1.05 236 0.89 243 1.13 300 0.97 299
Median 196 1.09 213 1.03 219 1.24 565 0.99 573 1.23 670 1.02 644
75% 357 1.11 385 1.15 403 6.49 1,519 1.12 1,568 1.41 1,979 1.05 1,959
90% 816 1.14 894 1.32 961 9.05 4,052 1.26 4,035 1.74 4,949 1.16 4916
95% 921 1.17 1,053 1.44 1,103 15.15 7,210 1.41 6,489 2.02 8,520 1.27 8,588
99% 1,027 1.23 1,135 1.84 1,342 19.12 13,714 2.20 13,309 3.10 19,872 2.34 20,064
Maximum 1,154 10.11 1,725 3.30 2,582 28.76 33,000 5.63 40,578 9.53 59,374 19.99 47,979
n 15,697 14,369 14,369 14,368 14,368 7,394 7,394 7,394 7,394 5,618 5,618 5,618 5,618
Max/Mean 3.50 - 48.00 - 6.90 - 21.00 - 26.00 - 29.40 - 23.80

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.
Note 2: Under GEM, nonresponse adjustment factors (weight components #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.
2 Based on eligible dwelling units.

% Based on screener-complete dwelling units.

4 Based on screener-complete dwelling units, occupants verified eligible.

3 Based on selected persons.

6 . .
Based on questionnaire-complete persons.



Model Group 1 Overview

Dwelling Unit Nonresponse

All of the main effects were maintained in the model. All levels of the interactions between
“State” and “quarter,” as well as those between “owner-occupied” and “rent/housing,” remained intact.
The only two-way interaction for which all levels had to dropped was State by “group quarters.” For the
within-State “population density measures,” “MSA 1,000,000 or more” had to be dropped for all States.
The within State “10% - 50% owner-occupied” and “<10% owner-occupied” levels were collapsed for
Connecticut, Maine, and Vermont. Scattered segment-level rent/housing variables were kept:
Connecticut’s first through third quintiles, Maine’s first, third, and fourth quintiles, New Hampshire and
Rhode Island’s first quintile, and the third and fourth quintile in Vermont. For the within-State percent
“Black” and percent “Hispanic” interactions, only the “10-100%" levels for Connecticut and Rhode
Island were kept. The interaction of the segment variables owner-occupied and percent “Hispanic” was
left mostly intact, excluding only the “50-100% Hispanic” by “10-50% owner-occupied.” Likewise, a “0-
50% owner-occupied” by percent “Black” was created. Within rent/housing by percent “Black,”
interactions of percent “50-100% Black™ and first and second quintiles were eliminated, and the
interaction between the first quintile of rent/housing and “10-50% Black” was dropped. For rent/housing

by percent “Hispanic,” “<10% Hispanic” was eliminated for both quintiles 1 and 2 of rent/housing.

No higher order effects were kept in the model.

Dwelling Unit Poststratification

All main effects were included in the model. All two-factor effects were kept in the model except
those for race by Hispanicity, which had to be dropped completely.

Within three-factor effects, race by Hispanicity by gender interactions were dropped due to
hierarchical concerns. The only other concern is “Black” with “Others” for the “35-49” age level in

Vermont. All other higher order effects were kept.

(Selected) Person-Level Poststratification

All main effects were included in the model. In the two-way interactions, drops due to
singularities were “10-50%” owner-occupied for “50-100%” Hispanic, and “<10%” owner-occupied for
the fourth quintile of rent/housing. Drops because of zeros include all of the first quintile of rent/housing
by percent “Black” or by percent “Hispanic,” and the second quintile by the “50-100%” level of percent
“Black.” In the State two-way interactions, all interactions between percent “Black” and percent
“Hispanic” in Maine, New Hampshire, and Vermont were lost. Also, the “50-100%" level for percent
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“Hispanic” was lost for all the States. A “Black/Other” level was created in Vermont and Maine. Because
of singularities the “50-100%" owner-occupied level for Connecticut, and the “<10%” owner-occupied
for Maine and Vermont were dropped. Also the first through third quintiles were dropped for
Connecticut, the second through fourth for Maine, the first and fourth for New Hampshire, the first for
Rhode Island, and the entire State of Vermont.

In higher order interactions the “Black/Other” level was created for the race interactions with age
and Hispanicity, age and gender, and State and Hispanicity. In addition, in the age by Hispanicity
interaction, only Connecticut and Maine were kept due to convergence problems. For similar reasons, in
the State by Hispanicity interaction, only Connecticut and Rhode Island were in the model. For other race
interactions, collapsing was necessary to control convergence problems. For race by Hispanicity by
gender, all variables were dropped. For State by race by gender, the “Black/Other” level was created for
Maine and Vermont. For State by age by race the “Black” level for race was combined with the “Others”
level for Maine, New Hampshire, and Vermont. In addition age levels “26-34” and “35-49” were lost for
Maine, just age “35-49” dropped for Connecticut and New Hampshire. In Vermont, a “18-49” level had
to be created for this interaction. Similar age maneuvering can be seen in the State by age by Hispanicity
interaction as “26-34” and “35-49” were lost for Maine and New Hampshire and just “35-49” for Rhode
Island.

(Respondent) Person-Level Nonresponse

All one-factor effects were included in the model. In two-factor effects, race-level “Other” was
crossed with an age reference redefined as “26 or older.” Variables that were dropped from the model
due to exact linear combinations, zero counts, singularities, or nonconvergence include the following:
“10-50% owner-occupied” by “50-100%” Hispanicity, “<10% owner-occupied” by rent/value quintile 4;
rent/value quintiles 1 through 3 by “50-100% Black”; rent/value quintiles 1 and 2 by “10-50% Black”;
rent/value quintile 1 by “50-100% Hispanic” and “10-50% Hispanic,” Hispanicity by Maine and
Vermont; percent “Black™ and percent “Hispanic” by Maine, New Hampshire, Vermont; rent/value first
quintile by Connecticut, Vermont, New Hampshire, and Rhode Island; rent/value quintiles 2 and 3 by
Connecticut, Vermont, and Maine; and rent/value fourth quintile by Maine, New Hampshire, and
Vermont. Some variables also had to be collapsed. Levels of race “American Indian/Alaska Native” and
“Asian” were collapsed for all States. Levels of race “Black,” “American Indian/Alaska Native,” and
“Asian” were collapsed for New Hampshire. Owner-occupied levels “10-50%” and “<10%” were
collapsed for all States but Rhode Island.

In three-factor effects, many interactions had to be dropped or collapsed in order to preserve the
hierarchy of the model or to eliminate convergence problems. In the State by age by Hispanicity
interaction, Maine, New Hampshire, and Vermont were completely dropped, along with the “35-49”
level for Connecticut and Rhode Island. All other Hispanicity interactions were dropped. Age group “35-
49” levels were dropped for age by race by gender, along with the “26-34” for the “Others” specifically.



For State by age by race, all age group “35-49” levels were dropped as well. The “Black” level was
collapsed with the “Other” level for every interaction except the “18-25 level in Connecticut. The “26-
34” level was dropped in New Hampshire and Vermont. For State by race by gender, Maine and New
Hampshire were dropped, while for Vermont the “Black™ level was collapsed with the “Other” level.

(Respondent) Person-Level Poststratification

For this final step, all main effects were included in the New England model. Two-factor
interactions were limited by combining “Black” and “Other” from the interaction of race with
Hispanicity, and collapsing “American Indian/Alaska Native” and “Asian” in all States and “Black” with
the above two levels for the Vermont sample.

A large number of higher order three-factor effects had collapsing in them in order to deal with
hierarchical and convergence matters. In all interactions, the “Black” level was collapsed with the
“Other” level except for Connecticut by race by gender. Also in that interaction, the interactions were
dropped for Maine. In State by race by Hispanicity, all States but Connecticut were dropped. In the State
by age by race, Maine and Vermont interactions were dropped, Connecticut was collapsed with Rhode
Island; and age “35-49 ” was dropped for this collapsed level. Dropping was necessary to deal with
convergence problems. For State by Hispanicity and gender, the Maine interaction was dropped. For
State by age by Hispanicity, the “35-49 ” level was dropped for Connecticut, Maine, Rhode Island, and
Vermont, and the “26-34 ” for Maine, Rhode Island, and Vermont.



Exhibit D1.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),
Model Group 1: New England

Variables Level Proposed Final Comments

One-Factor Effects 24 24

Intercept 1 1 1 All levels present.

State 6 5 5 All levels present.

Quarter 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner-occupied 3 2 2 All levels present.

Rent/housing Value 5 4 4 All levels present.

Two-Factor Effects 122 70

State x Quarter 6*4 15 15 All levels present.

State x Pop. Density 6*4 15 10 Drop (2,1), (3,1), (4,1), (5,1); zero cnts., drop (1,1); ref.
zero

State x Group Quarter 6*3 10 0 None.

State x %Black 6*3 10 2 Coll. (1,1) & (1,2), (4,1) & (4,2); conv. Drop all others;
Zero cnts.

State x %Hispanic 6*3 10 2 Coll. (1,1) & (1,2), (4,1) & (4,2); conv. Drop all others;
zero cnts.

State x %Owner-occupied 6*3 10 7 Keep (1,%), (2,%), (3,1), (3,2), (4,2), (4,3) & (5, *).

State x Rent/housing 6*5 20 10 Drop (1,1), (1,2), (1,3), (2,3), (2,4), (3,1), (4,1), (5.3),
(5,4); zero cnts., drop (2,1); ref. zero

%Owner x %Black 3*3 4 2 Coll. (2,1) & (3,1), (2,2) & (3,2); conv.

%Owner x %Hispanic 3*3 4 3 Drop (2,1); ref. zero

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 5 Drop (1,1), (1,2), (2,1); zero cnts.

Rent/housing x %Hispanic 3*5 8 6 Drop (1,1), (1,2); zero cnts.

Three-Factor Effects 160 0

State x %Owner x %Black 6*3*3 20 0 Drop all; zero cnts.

State x %Owner x %Hispanic ~ 6*3*3 20 0 Drop all; zero cnts.

State x %Owner X Rent/house  6*3*5 40 0 Drop all; zero cnts. conv.

State x Rent/house x %Black ~ 6*3*5 40 0 Drop all; zero cnts.

State x Rent/house X %Hispanic 6*3*5 40 0 Drop all; zero cnts.

Total

94




Exhibit D1.2 Covariates for 2001 NHSDA Person Weights (res.sdu.ps),
Model Group 1: New England

Variables Level Proposed Final Comments
One-Factor Effects 18 18

Intercept 1 1 1 All levels present.
State 6 5 5 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4 level) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Two-Factor Effects 81 79

Age x Race(3 level) 5%3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race(3 level) x Hispanicity 3%2 2 0 Drop all; conv.
Race(3 level) x Gender 3%2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
State x Quarter 6*4 15 15 All levels present.
State x Age 6*5 20 20 All levels present.
State x Race(4 level) 6*4 15 15 All levels present.
State x Hispanicity 6*2 5 5 All levels present.
State x Gender 6*2 5 5 All levels present.
Three-Factor Effects 127 106

Age x Race(3) x Hispanicity 5%3%2 8 0 Drop all conv.
Age x Race(3) x Gender 5*3%2 8 8 All levels present.
Age x Hispanicity x Gender 5%2%2 4 4 All levels present.
Race3 x Hispanicity X Gender 3%2%2 2 0 Drop all conv.
State x Age x Race(3 level) 6*5%3 40 39 Coll. (5,4,2) & (5,4,3); conv.
State x Age x Hispanic 6%5%2 20 20 All levels present.
State x Age X Gender 6*5%2 20 20 All levels present.
State x Race(3 level) x Hispanicity 6%3%2 10 0 Drop all conv.
State x Race(3 level) x Gender 6%3*2 10 10 All levels present.
State x Hispanicity x Gender 6%2%2 5 5 All levels present.
Total 226 203




Exhibit D1.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),
Model Group 1: New England

Variables Levels Proposed Final Comments

One-Factor Effects 36 36

Intercept 1 1 1 All levels present.

State 6 5 5 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner-occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 163 124

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 3 Drop (2,1) sing

%Owner x Rent/housing 3*5 8 7 Drop (3,4) sing

Rent/housing x %Black 3*5 8 5 Drop (1,¥*), (2,1); zero cnts.

Rent/housing x %Hispanic 3*5 8 6 Drop (1,*); zero cnts.

State x Quarter 6*4 15 15 All levels present.

State x Age 6*5 20 20 All levels present.

State x Race(4 level) 6*4 15 13 Coll. (5,3) & (5,4), (2,3) & (2,4); conv.

State x Hispanicity 6*2 5 5 All levels present.

State x Gender 6*2 5 5 All levels present.

State x %Black 6*3 10 4 Drop (2,%), (3,%), (5,*); zero cnts.

State x %Hispanic 6*3 10 2 Drop (2,%), (3,%), (5,*); zero cnts. (1,1), (4,1); sing.

State x %Owner-occupied 6*3 10 7 Drop (1,1), (2,3), (5,3); sing.

State x Rent/housing 6*5 20 7 Drop (1,1,3), (2,3), (2,4), (3,1), (4,1), (5,3), (5,4); zero
cnts. (2,2), (3,4), (5,1), (5,2); sing.

Three-Factor Effects 127 83

Age x Race(3) x Hispanicity 5%3%)2 8 2 Drop (3,3,1); zero cnts. Drop (3,*,*), (4,*,%); conv.
Coll. (1,2,1) & (1,3,1), (2,2,1) & (2,3,1); conv.

Age x Race(3) x Gender 5*3%)2 8 4 Coll. (*,2,1) & (*,3,1); conv.

Age x Hispanicity x Gender 5*2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%*2%) 2 0 Drop (3,1,1); sing. (2,1,1); conv.

State x Age X Race(3 level) 6*5%3 40 23 Drop (2,3,2), (5,3,2), (5,4,2); zero cnts. Drop (1,4,3),
(2,4,2), (3,4,2), (5,2,2); sing. Coll. (5,1,2) & (5,1,3);
conv. Repeat for age (2), (3) & (4). Coll. (3,*,2) &
(3,%,3), (2,*,2) & (2,%,3), (5,1,2) & (5,1,3); conv.

State x Age X Hispanicity 6%5%2 20 15 Drop (2,4,1), (3,4,1); sing. Drop (2,3,1), (3,3,1), (4,4,1);
conv.

State x Age x Gender 6%5%2 20 20 All levels present.

State x Race(3 level) x Hispanicity =~ 6*3*2 10 2 Drop (2,2,1), (5,*,1); zero cnts. Drop (2,3,1), (4,3,1);
sing. Drop (3,1,1); conv. Coll. (1,2,1) & (1,3,1), (4,2,1)
& (4,3,1); conv.

State x Race(3 level) x Gender 6*3%2 10 8 Coll. (2,2,1) & (2,3,1), (5,2,1) & (5,3,1); conv.

State x Hispanicity * Gender 6%2%2 5 5 All levels present.

Total 326 243




Exhibit D1.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),
Model Group 1: New England

Variables Levels Proposed Final Comments

One-Factor Effects 36 36

Intercept 1 1 1 All levels present.

State 6 5 5 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner-occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 163 117

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3%3 4 3 Drop (2,1), sing.

%Owner x Rent/housing 3*5 8 7 Drop (3,4), sing.

Rent/housing x %Black 3*5 8 5 Drop (1,1), (1,2), (2,1); zero cnts. Drop (1,%), (2,1), &
(3,1) due to zero counts. Drop (2,2).

Rent/housing x %Hispanic 3*5 8 6 Drop (1,1), (1,2); zero cnts.

State x Quarter 6*4 15 15 All levels present.

State x Age 6*5 20 20 All levels present.

State x Race(4 level) 6*4 15 9 Coll.(*,3) & (*,4) for all states; conv. Coll.(5,2) &
(5,3/4); conv.

State x Hispanicity 6*2 5 3 Drop (2,1) & (5,1); conv.

State x Gender 6%2 5 5 All levels present.

State x %Black 6*3 10 4 Drop (2,%), (3,*), (5,*); zero cnts.

State x %Hispanic 6*3 10 2 Drop (2,%), (3,%), (5,%); zero cnts.

State x %Owner-occupied 6*3 10 6 Coll. (1,2)& (1,3), sing. Do the same for states (2) &
(5). Coll. (3,2)& (3,3).

State X Rent/housing 6%*5 20 7 Drop (1,1), (1,2), (1,3), (2,3), (2,4), (3,1), (4,1), (5,3),
(5,4); zero cnts. Drop (2,2), (3,4), (5,1), (5,2), sing.

Three-Factor Effects 127 51

Age x Race(3) x Hispanicity 5%3%*2 8 0 Drop All conv.

Age x Race(3) x Gender 5*3%) 8 6 Drop (3,3,1); zero; Coll.(4,2,1) & (4,3,1).

Age x Hispanicity x Gender 5%2%2 4 0 Drop All

Race3 x Hispanicity x Gender 3*2%2 2 0 Drop All

State x Age X Race(3 level) 6*5*3 40 14 Coll. (*,*,2) & (*,*,3), except (1,2); drop (*,4,2/3) Drop
(3,3,%), (5,3,%)Coll. (*,*,2) & (*,*,3), except (1,2); drop
(*,4,2/3) Drop (3,3,%), (5,3,%)

State x Age x Hispanicity 6*5%2 20 6 Drop (2,*,1), (3,*,1), (5,*,1); conv. Drop (1,4,1), (4,4,1)
conv

State x Age x Gender 6%5%2 20 20 All levels present.

State x Race(3 level) x Hispanicity =~ 6*3*2 10 0 Drop All; zero cnts. conv.

State x Race(3 level) x Gender 6*3%2 10 5 Coll.(5,2,1) & (5,3,1). Drop (2,*,1), (3,*,1). conv.

State x Hispanicity X Gender 6%2%2 5 0 Drop All conv.

Total 326 204




Exhibit D1.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),
Model Group 1: New England

Variables Level Proposed Final Comments

One-Factor Effects 18 18

Intercept 1 1 1 All levels present.

State 6 5 5 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 81 74

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3 level) x Hispanicity 3%2 2 1 Coll.(2,1) & (3,1); conv.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 6*4 15 15 All levels present.

State x Age 6*5 20 20 All levels present.

State x Race(4 level) 6*4 15 9 Coll. (*,3) & (*,4) for all states Coll. (5,2), (5,3) &
(5,4); conv.

State x Hispanicity 6*2 5 5 All levels present.

State x Gender 6%2 5 5 All levels present.

Three-Factor Effects 127 63

Age x Race(3) x Hispanicity 5%3%2 8 4 Coll.(*,2,1) & (*,3,1); hier.

Age x Race(3) x Gender 5%3%*2 8 4 Coll.(*,2,1) & (*,3,1); heir

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 1 Coll.(2,1,1) & (3,1,1); hier.

State x Age x Race(3 level) 6*5%3 40 7 Drop states (2) and (5) Coll. (1,*,*) & (4,*,*) Drop
(1,4,%) & (4,4,%) Coll. (3,*,2) & (3,*,3), due to sing.
Zero cnts. conv.

State x Age x Hispanicity 6*5%2 20 13 Drop (2,3,1), (2,4,1), (5,4,1); zero cnts. Drop (1,4,1),
(4,3,1), (4,4,1), (5,3,1); conv.

State x Age X Gender 6%5%2 20 20 All levels present.

State x Race(3 level) x Hispanicity 6*3%2 10 1 Coll (1,2,1) & (1,3,1) heir. Drop rest; zero cnts. conv

State x Race(3 level) x Gender 6%3%2 10 5 Drop state (2,*,*); conv. Coll. (3,2,1) & (3,3,1), (4,2,1)
& (4,3,1), (5,2,1) & (5,3,1); conv.

State x Hispanicity X Gender 6%2%2 5 4 Drop (2,1,1); conv.

Total 226 155
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Table D.2a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 2: Middle Atlantic)

Modeling Extreme Weight Proportions Bounds*
Step! Unweighted Weighted Outwinsor UWE? # XVAR® Nominal Realized

res.sdu.nr 2.25% 1.99% 0.02% 1.1341 153 (1.00, 1.20) (1.00, 1.20)
0.75% 0.58% 0.02% 1.1459 79 (1.00, 1.50) (1.00, 1.50)

(1.00, 1.50) (1.00, 1.38)

res.sdu.ps 0.75% 0.58% 0.02% 1.1459 124 (0.40, 1.10) (0.74, 1.09)
0.85% 1.95% 0.56% 1.2106 124 (0.40, 5.00) (0.40, 5.00)

(0.70, 5.00) (0.71,4.75)

sel.per.ps 3.62% 5.46% 1.40% 2.6823 194 (0.60, 2.00) (0.62, 2.00)
1.19% 3.34% 0.74% 2.7091 177 (0.60, 3.50) (0.61, 3.50)

(0.90, 3.50) (0.90, 3.00)

res.per.nr 1.70% 4.18% 0.95% 2.7489 194 (1.00, 2.30) (1.00, 2.30)
1.69% 4.42% 0.70% 3.0689 177 (1.00, 5.00) (1.00, 3.86)

(1.00, 5.00) (1.00, 2.14)

res.per.ps 1.70% 4.37% 0.74% 3.0689 124 (0.14, 1.10) (0.14, 1.10)
0.45% 1.19% 0.07% 3.0384 124 (0.14, 2.40) (0.14, 2.34)

(0.90, 2.40) (0.98, 1.79)

' For a key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

% Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is

the actual adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme

values.
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Table D.2b Distribution of Weight Adjustment Factors and Weight Products (Model Group 2: Middle Atlantic)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7 8 1-8* 10° 1-10° 11° 1-11° 12¢ 1-12° 13¢ 1-13°
Minimum 154 0.88 326 0.40 161 1.01 199 0.23 153 0.51 178 0.09 34
1% 328 1.00 367 0.71 337 1.01 354 0.64 310 1.00 354 0.14 137
5% 332 1.03 412 0.86 417 1.01 488 0.76 462 1.08 559 0.73 538
10% 337 1.03 427 0.95 448 1.01 544 0.83 526 1.12 645 0.92 651
25% 470 1.06 491 1.02 527 1.05 647 0.93 661 1.19 822 0.99 833
Median 522 1.11 569 1.07 622 1.15 997 0.99 1,006 1.28 1,279 1.01 1,302
75% 639 1.19 720 1.15 778 5.80 3,596 1.06 3,631 1.42 4,643 1.07 4,672
90% 664 1.28 918 1.26 1,028 10.26 7,193 1.18 7,035 1.63 9,316 1.14 9,347
95% 1120 1.35 1,262 1.36 1,338 14.50 9,576 1.33 9,580 1.82 12,933 1.29 13,255
99% 1209 1.50 1,421 1.83 1,794 15.57 15,991 1.90 16,949 2.26 23,820 1.63 23,825
Maximum 1782 3.58 1,985 5.03 7,677 35.69 50,900 4.62 43,114 3.86 60,775 2.62 62,720
n 24,106 21,233 21,233 21,231 21,231 11,786 11,786 11,786 11,786 8,826 8,826 8,826 8,826
Max/Mean 3.20 - 3.10 - 10.90 - 18.90 - 16.00 - 16.00 - 17.40

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.

Note 2: Under GEM, nonresponse adjustment factors (weight components #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Based on eligible dwelling units.

3 Based on screener-complete dwelling units.

4 Based on screener-complete dwelling units, occupants verified eligible.

5 Based on selected persons.

6 . .
” Based on questionnaire-complete persons.




Model Group 2 Overview

Dwelling Unit Nonresponse

All proposed main effects were included.

Group quarter level “college dorm” was collapsed with “other group quarters” in New York and
Pennsylvania. For New York, population densities of “MSA less than 1,000,000 ” and “Non-MSA
urban” were combined with the reference cell “Non-MSA rural,” and rent/housing value quintiles 1 and 2
were dropped. State segment percent “Hispanic 10-50%” and “50-100%" were combined in Pennsylvania
and New York. Pennsylvania percent owner-occupied levels “<10%” and “10-50%" were dropped.
Pennsylvania rent/housing quintiles 1, 2, and 4 also were dropped. Rent/housing quintile 1 by “10-50%”
and “50-100%" segment “Hispanic” were combined.

State by percent owner-occupied by percent “Hispanic” combined New York “<10% owner-
occupied” by “10-50% Black” with New York “<10% owner-occupied” by “50-100% Black” and kept
New York “10-50% owner-occupied” by “10-50% Black” and “50-100% Black.” The only effect in the
State level percent owner-occupied by percent “Hispanic” interaction was New York “10-100% owner-

occupied” by “10-100% Hispanic.” All other proposed three-factor effects were removed from the model.

Dwelling Unit Poststratification

All proposed effects were included in the model.

(Selected) Person-Level Poststratification

All main effects and non-State two-factor effects were included as proposed. In Pennsylvania
“Asian” and “Native American/Alaska Native” categories were combined, and the segment variables
“50-100% Black,” “<10% Hispanic,” and “10-50% Hispanic” were dropped. Pennsylvania rent/housing
value quintiles 1, 2, and 3 and New York quintile 1 were removed.

Race by Hispanicity by gender collapsed race categories “Black” and “Other.” Race also was
collapsed to “Black plus Other” in New York for the only State by race by Hispanicity effect kept.
The interaction of age, race, and Hispanicity was reduced by removing age “26-34,” “35-49” race
“Other” and collapsing “12-17 “Black” and “Other.” All other three-factor effects were kept in the

model as proposed.



(Respondent) Person-Level Nonresponse

No main effects were removed from the initial set. The only non-State two-factor effect that was
compromised was race by Hispanicity, where “Black™ and “Other” were combined. Pennsylvania
segment variables “50-100% Black,” “<10% owner-occupied,” “10-50% owner-occupied” were dropped
due to singularity. State rent/housing quintiles 1 and 2 were dropped for New York, and quintiles 1, 2,
and 4 were dropped for Pennsylvania. The only three-factor effects altered were those affected by the
hierarchical effect of collapsing “Black” and “Other” in the race by Hispanicity interaction. In addition to
the compromise implied by that, age by race by Hispanicity also was modified by dropping age “35-49”
into the reference.

(Respondent) Person-Level Poststratification

All proposed effects were included in the model.



Exhibit D2.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),

Model Group 2: Middle Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 21 21

Intercept 1 1 1 All levels present.

State 3 2 2 All levels present.

Quarter 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner-occupied 3 2 2 All levels present.

Rent/housing Value 5 4 4 All levels present.

Two-Factor Effects 68 54

State x Quarter 3*4 6 6 All levels present.

State x Pop. Density 3%4 6 4 Drop (2,3); ref. zero; drop (2,2); sing.

State x Group Quarter 3*3 4 2 Coll. (2,1) & (2,2), (3,1) & (3,2); conv.

State x %Black 3*3 4 4 All levels present.

State x %Hispanic 3%3 4 2 Coll. (2,1) & (2,2), (3,1) & (3,2); conv.

State x %Owner-occupied 3*3 4 2 Drop (3,2), (3,3); sing.

State x Rent/housing 3*5 8 3 Drop (2,1), (3,4); zero cnts. Drop (3,1), (3,2); ref. zero;
drop (2,2); sing.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3%*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 7 Coll. (1,1) & (1,2); conv.

Three-Factor Effects 64 4

State x %Owner x %Black 3%3%3 8 3 Keep (2,2,1), (2,2,2); Coll. (2,3,1) & (2,3,2); conv.
Drop all others, zero cnts., conv.

State x %Owner X %Hispanic 3*3%3 8 1 Coll. (1,2,1) & (1,3,1) & (1,2,2) & (1,3,2); conv. Drop
all others, zero cnts., conv.

State x %Owner x Rent/house 3*3*5 16 0 Drop all.

State X Rent/house x %Black 3*3*5 16 0 Drop all.

State x Rent/house x %Hispanic 3#3%5 16 0 Drop all.

Total 153 79




Exhibit D2.2 Covariates for 2001 NHSDA Person Weights (res.sdu.ps),

Model Group 2: Middle Atlantic

Variables Levels Proposed Final Comments
One-Factor Effects 15 15

Intercept 1 1 1 All levels present.
State 3 2 2 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4 level) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Two-Factor Effects 45 45

Age x Race(3 level) 5%3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race(3 level) x Hispanicity 3%2 2 2 All levels present.
Race(3 level) x Gender 3%2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
State x Quarter 3*4 6 6 All levels present.
State x Age 3*5 8 8 All levels present.
State x Race(4 level) 3*4 6 6 All levels present.
State x Hispanicity 3*2 2 2 All levels present.
State x Gender 3*%2 2 2 All levels present.
Three-Factor Effects 64 64

Age x Race(3) x Hispanicity 5*3%2 8 8 All levels present.
Age x Race(3) x Gender 5*3%2 8 8 All levels present.
Age x Hispanicity x Gender 5%2%2 4 4 All levels present.
Race3 x Hispanicity x Gender 3*2%2 2 2 All levels present.
State x Age x Race(3 level) 3*5%3 16 16 All levels present.
State x Age x Hispanicity 3#5%2 8 8 All levels present.
State x Age x Gender 3%5%2 8 8 All levels present.
State x Race(3 level) x Hispanicity = 3%*3*2 4 4 All levels present.
State x Race(3 level) x Gender 3%3%2 4 4 All levels present.
State x Hispanicity x Gender 3#2%2 2 2 All levels present.
Total 124 124




Exhibit D2.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),

Model Group 2: Middle Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 33 33

Intercept 1 1 1 All levels present.

State 3 2 2 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner-occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 97 88

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 8 All levels present.

State x Quarter 3*4 6 6 All levels present.

State x Age 3*5 8 8 All levels present.

State x Race(4 level) 3*4 6 5 Coll. (3,3) & (3,4); conv.

State x Hispanicity 3*2 2 2 All levels present.

State x Gender 3*%2 2 2 All levels present.

State x %Black 3*3 4 3 Drop (3,1); sing.

State x %Hispanic 3*3 4 4 All levels present.

State x %Owner-occupied 3*3 4 2 Drop (3,2), (3,3); sing.

State x Rent/housing 3*5 8 4 Drop (1,1), (3,4); zero cnts. Drop (3,1), (3,2), ref zero

Three-Factor Effects 64 56

Age x Race(3) x Hispanicity 5%3%*2 8 4 Drop (4,3,1); zero cnts. Drop (3,3,1); ref. zero; Coll.
(1,2,1) & (1,3,1), (2,2,1) & (2,3,1); conv.

Age x Race(3) x Gender 5%3%*2 8 8 All levels present.

Age x Hispanicity * Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 1 Coll. (2,1,1) & (3,1,1); conv.

State x Age x Race(3 level) 3#5%3 16 8 All levels present.

State x Age X Hispanicity 3%5%2 8 8 All levels present.

State x Age x Gender 3%5%2 8 8 All levels present.

State x Race(3 level) x Hispanicity =~ 3*3*2 4 1 Coll. (2,2,1) & (2,3,1); conv. Drop all others; zero
cnts./conv.

State x Race(3 level) x Gender 3%3%*2 4 4 All levels present.

State x Hispanicity x Gender 3%2%2 2 2 All levels present.

Total 194 177




Exhibit D2.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),

Model Group 2: Middle Atlantic

Variables Levels Proposed Final Comments
One-Factor Effects 33 33
Intercept 1 1 1 All levels present.
State 3 2 2 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Relation to Householder 4 3 3 All levels present.
Population Density 4 3 3 All levels present.
Group Quarter 3 2 2 All levels present.
%Black 3 2 2 All levels present.
%Hispanic 3 2 2 All levels present.
%Owner-occupied 3 2 2 All levels present.
Rent/house Value 5 4 4 All levels present.
Two-Factor Effects 97 88
Age x Race(3) 5%3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race(3) x Hispanicity 3*2 2 1 Coll. (2,1) & (3,1)
Race(3) x Gender 3*2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
%Owner x %Black 3*3 4 4 All levels present.
%Owner x %Hispanic 3*3 4 4 All levels present.
%Owner x Rent/housing 3*5 8 8 All levels present.
Rent/housing x %Black 3*5 8 8 All levels present.
Rent/housing x %Hispanic 3%*5 8 8 All levels present.
State x Quarter 3*4 6 6 All levels present.
State x Age 3*5 8 8 All levels present.
State x Race(4 level) 3*4 6 6 All levels present.
State x Hispanicity 3*2 2 2 All levels present.
State x Gender 3*%2 2 2 All levels present.
State x %Black 3*3 4 3 Drop (3,1), sing.
State x %Hispanic 3*3 4 2 All levels present.
State x %Owner-occupied 3*3 4 2 Drop (3,2), (3,3), sing.
State x Rent/housing 3*5 8 3 Drop (2,1), (3,4); zero cnts. Drop (3,1), (3,2); ref. zero;
drop (2,2); sing.
Three-Factor Effects 64 56
Age x Race(3) x Hispanicity 5%3%*2 8 3 Coll. (*,2,1) & (*,3,1) heir. Drop (4,2,1) & (4,3,1);
conv.
Age x Race(3) x Gender 5%3%*2 8 8 All levels present.
Age x Hispanicity x Gender 5*2%2 4 4 All levels present.
Race3 x Hispanicity x Gender 3%2%2 2 1 Coll. (2,1,1) & (3,1,1) heir.
State x Age X Race(3 level) 3*5%3 16 16 All levels present.
State x Age x Hispanicity 3%5%2 8 8 All levels present.
State x Age x Gender 3*5%2 8 8 All levels present.
State x Race(3 level) x Hispanicity =~ 3*3*2 4 2 Coll. (*,2,1) & (*,3,1) heir.
State x Race(3 level) x Gender 3*3%2 4 4 All levels present.
State x Hispanicity x Gender 3%2%2 2 2 All levels present.
Total 194 177




Exhibit D2.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),

Model Group 2: Middle Atlantic

Variables Levels Proposed Final Comments
One-Factor Effects 15 15

Intercept 1 1 1 All levels present.
State 3 2 2 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4 level) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Two-Factor Effects 45 45

Age x Race(3 level) 5%3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race(3 level) x Hispanicity 3%2 2 2 All levels present.
Race(3 level) x Gender 3%2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
State x Quarter 3*4 6 6 All levels present.
State x Age 3*5 8 8 All levels present.
State x Race(4 level) 3*4 6 6 All levels present.
State x Hispanicity 3*2 2 2 All levels present.
State x Gender 3*%2 2 2 All levels present.
Three-Factor Effects 64 64

Age x Race(3) x Hispanicity 5*3%2 8 8 All levels present.
Age x Race(3) x Gender 5%3%*2 8 8 All levels present.
Age x Hispanicity x Gender 5%2%2 4 4 All levels present.
Race3 x Hispanicity x Gender 3%2%*2 2 2 All levels present.
State x Age x Race(3 level) 3#5%3 16 16 All levels present.
State x Age x Hispanicity 3%5%2 8 8 All levels present.
State x Age x Gender 3%5%2 8 8 All levels present.
State x Race(3 level) x Hispanicity =~ 3%*3*2 4 4 All levels present.
State x Race(3 level) x Gender 3%3%2 4 4 All levels present.
State x Hispanicity X Gender 3%2%2 2 2 All levels present.
Total 124 124
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Table D.3a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 3: East North Central)

Modeling Extreme Weight Proportions Bounds*
Step' Unweighted Weighted Outwinsor UWE? #XVAR® Nominal Realized

res.sdu.nr 3.85% 3.54% 0.03% 1.1129 255 (1.00, 1.20) (1.03, 1.16)
2.03% 2.01% 0.11% 1.1081 126 (1.00, 3.40) (1.00, 3.40)

(1.00, 3.40) (1.00, 1.30)

res.sdu.ps 2.03% 2.01% 0.11% 1.1081 192 (0.30, 1.40) (0.31, 1.40)
2.18% 3.10% 0.37% 1.1572 188 (0.30, 3.20) (0.30, 3.20)

(0.65, 3.20) (0.65, 2.87)

sel.per.ps 4.55% 6.37% 1.24% 2.3226 282 (0.40, 1.90) (0.45, 1.90)
1.27% 2.62% 0.51% 2.3258 250 (0.40, 4.00) (0.40, 4.00)

(0.42, 4.00) (042, 3.13)

res.per.nr 1.76% 2.75% 0.50% 2.3519 282 (1.00, 2.50) (1.01, 2.50)
1.47% 2.39% 0.50% 2.5060 228 (1.00, 4.30) (1.00, 4.06)

(1.00, 4.30) (1.00, 2.35)

res.per.ps 1.54% 3.45% 0.55% 2.5061 192 (0.24, 1.30) (0.24, 1.20)
0.60% 1.65% 0.16% 2.5075 155 (0.24, 2.40) (0.24, 2.50)

(0.80,2.40) | (0.80, 1.67)

' For a key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

% Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is the

actual adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme

values.
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Table D.3b Distribution of Weight Adjustment Factors and Weight Products (Model Group 3: East North Central)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12° 136 1-13°
Minimum 33 0.37 147 0.28 104 1.01 108 0.25 67 0.63 71 0.13 33
1% 316 1.01 337 0.43 224 1.01 243 0.58 220 1.01 286 0.36 219
5% 322 1.04 349 0.86 342 1.01 418 0.77 402 1.09 503 0.93 501
10% 344 1.05 374 0.94 378 1.01 481 0.85 479 1.14 596 0.96 598
25% 393 1.06 414 0.98 449 1.05 586 0.94 601 1.22 767 0.98 779
Median 453 1.08 507 1.05 522 1.18 885 1.01 904 1.31 1,172 1.01 1,182
75% 488 1.12 543 1.16 612 5.97 2,982 1.07 3,013 1.46 3,992 1.03 3,976
90% 737 1.17 793 1.31 902 11.35 5,735 1.15 5,313 1.64 7,200 1.05 7,284
95% 922 1.24 989 1.44 1,052 13.04 6,784 1.26 6,556 1.78 9,656 1.20 9,708
99% 978 1.46 1,048 1.81 1,417 14.18 11,522 1.74 11,012 2.28 17,177 1.45 16,895
Maximum 1,943 10.79 1,884 3.20 3,128 28.58 42,904 5.60 28,425 4.76 34,178 5.51 59,047
n 33,359 30,179 30,179 30,173 30,173 17,455 17,455 17,455 17,455 12,830 12,830 12,830 12,830
Max/Mean 4.00 - 3.50 - 541 - 20.30 - 13.54 - 11.97 - 20.67

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.

Note 2: Under GEM, nonresponse adjustment factors (weight components #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!'sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Based on eligible dwelling units.

3 Based on screener-complete dwelling units.

4 Based on screener-complete dwelling units, occupants verified eligible.

5 Based on selected persons.

6 . .
Based on questionnaire-complete persons.




Model Group 3 Overview

Dwelling Unit Nonresponse

All the main effects were left intact. Among two-factor effects, all the non-State two-ways were
kept except the dropping of “second quintile of rent/housing by 50-100% of Hispanic.” State by group
quarter, group quarter level “college dorm,” was collapsed with “other group quarters” for Illinois, and
interactions involving Michigan, Ohio, and Wisconsin were dropped. For State by percent of “Hispanic,”
the “50-100% of Hispanic” was dropped for all States due to the zero sample. The fourth quintile of
rent/housing was dropped for all States in the State by rent/housing interactions. Moving on to three-
factor effects, State by percent owner-occupied by percent “Black,” only a few variables were kept
because of the zero sample, singularity, and convergent problem. For State by rent/housing by percent
“Black,” only seven variables were kept. None of the State by percent owner-occupied by percent
“Hispanic,” State by percent owner-occupied by rent/housing, and State by rent/housing by percent
“Black” were maintained in the model because the majority of the variables had zero sample.

Dwelling Unit Poststratification

All proposed effects were included in the model. However, in the State three-way interactions of
State by race by Hispanicity, “Black Hispanics” were combined with “Other Hispanics” for Illinois,
Michigan and Wisconsin.

(Selected) Person-Level Poststratification

All one-factor effects were included in the model. Two-factor effects for rent/housing by percent
“Hispanic” and the second quintile of rent/housing by “50-100% Hispanic” were dropped due to the zero
sample. Percent “Hispanic” level of “50-100%" was collapsed with level of “10-50%" for Illinois and
Wisconsin. Singularities removed the first quintile of rent housing for Michigan and Ohio. In the non-
State three-way factors, none of the age by race by Hispanicity were kept due to the convergent problem.
“Male Black Hispanic” and “Male Other Hispanic” were combined for the race by Hispanicity by gender.
In the State three-ways, “Black” was combined with “Others” for all the race-involved factors except in
the State by race by gender for Illinois, Michigan, and Ohio.

(Respondent) Person-Level Nonresponse

Same variables were kept in the model for the main effects and two-way factors as for the
selected person poststratification adjustment. For the non-State three-way factors, none of the age by race
by Hispanicity and race by Hispanicity by gender were kept due to the majority variables with small



sample size or zero sample. In State by age by race, “Black” and “Others” were combined for all the
factors. The factors for Illinois and Wisconsin were not kept, and “Hispanic aged 35-49  for Michigan
was dropped for the State by age by Hispanicity. For State by race by Hispanicity, none of the factors for
Wisconsin were kept, and “Black Hispanic” was combined with “Other Hispanic” for Illinois and Ohio.
For State by race by gender, none of the factors for Wisconsin were kept, and “Black Male” was

combined with “Other Male” for Illinois. “Male Hispanic” was dropped for Wisconsin.

(Respondent) Person-Level Poststratification

All main effects were included in the East North Central model. “Black Hispanics” were
combined with “Other Hispanics” in the two-way interactions, the “Native Indian” and “Asian” were
combined for the State of Illinois and Wisconsin. For the non-State three-way factors, none of the race by
Hispanicity by gender and age by race by Hispanicity except “combined Black and Other Hispanic aged
12-17.” In the State three-way factors, except for the State by age by gender, the factors related to
Wisconsin had to be dropped or collapsed. There was some collapsing for the factors for other States due

to convergence problems.



Exhibit D3.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),

Model Group 3: East North Central

Variable Levels Proposed Final Comments

One-Factor Effects 23 23

Intercept 1 1 1 All levels present.

State 5 4 4 All levels present.

Quarter 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/housing Value 5 4 4 All levels present.

Two-Factor Effects 104 91

State x Quarter 5*4 12 12 All levels present.

State x Pop. Density 5*4 12 12 All levels present.

State x Group Quarter 5*3 8 4 Coll. (1,1) &(1,2), (3,1) & (3,2), (5,1) & (5,2); conv.
Drop (4,2); zero cnts.

State x %Black 5%3 8 8 All levels present.

State x %Hispanic 5%3 8 4 Drop (1,1), (3,1), (4,1), (5,1); zero cnts.

State x %Owner Occupied 5%3 8 8 All levels present.

State X Rent/housing 5*%5 16 12 Coll. (1,4) & (1,5), (3,4) & (3.,5), (4.4) & (4.5), (5.4) &
(5,5); conv.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3%*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 7 Drop (2,1); conv.

Three-Factor Effects 128 12

State X %Owner x %Black 5%3*3 16 5 Coll.(1,2,1) & (1,2,2), (1,3,1) & (1,3,2), (5,2,1) &
(5,2,2),(5,3,2) & (5,3,2), (3,2,1) & (3,2,2); drop others,
sing/zero/conv/hier.

State x %Owner x %Hispanic 5%3%3 16 0 Drop all

State x %Owner x Rent/house 5*3%*5 32 0 Drop all

State X Rent/house x %Black 5*3*5 32 7 Coll. (1,3,1) & (1,3,2), (3,1,1) & (3,1,2), (3,2,)&
(3.2.2), (5,1,1) & (5,1,2), (5.2,1) & (5,2,2), (5.3,1) &
(5,3,2); conv. Keep (1,1,2); drop others,
conv./sing/zero/hier

State x Rent/house x %Hispanic 5#3%*5 32 0 Drop all

Total 255 126




Exhibit D3.2 Covariates for 2001 NHSDA Person Weights (res.sdu.ps),
Model Group 3: East North Central

Variables Levels Proposed Final  Comments
One-Factor Effects 17 17
Intercept 1 1 1 All levels present.
State 5 4 4 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4 level) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Two-Factor Effects 69 68
Age x Race(3 level) 5*3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race(3 level) x Hispanicity 3*2 2 2 All levels present.
Race(3 level) x Gender 3%2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
State x Quarter 5*4 12 12 All levels present.
State x Age 5*5 16 16 All levels present.
State x Race(4 level) 5*4 12 11 Coll. (4,3) & (4,4); conv.
State x Hispanicity 5%2 4 4 All levels present.
State x Gender 5%2 4 4 All levels present.
Three-Factor Effects 106 103
Age x Race(3) x Hispanicity 5*3%2 8 8 All levels present.
Age x Race(3) x Gender 5%3%*2 8 8 All levels present.
Age x Hispanicity x Gender 5%2%2 4 4 All levels present.
Race3 x Hispanicity x Gender 3*2%2 2 2 All levels present.
State x Age x Race(3 level) 5*5%3 32 32 All levels present.
State x Age x Hispanicity 5*5%2 16 16 All levels present.
State x Age X Gender 5%5%2 16 16 All levels present.
State x Race(3 level) x Hispanicity 5*3%2 8 5 Coll. (3,2,1) & (3,3,1), (4,2,1), (4,3,1), (1,2,1) &
(1,3,1), Conv.
State x Race(3 level) x Gender 5%3%2 8 8 All levels present.
State x Hispanicity X Gender 5%2%2 4 4 All levels present.
Total 192 188




Exhibit D3.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),

Model Group 3: East North Central

Variables Levels Proposed Final Comments

One-Factor Effects 35 35

Intercept 1 1 1 All levels present.

State 5 4 4 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 141 132

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 7 Drop (2,1); zero cnts.

State x Quarter 5*4 12 12 All levels present.

State x Age 5*5 16 16 All levels present.

State x Race(4 level) 5*4 12 12 All levels present.

State x Hispanicity 5%2 4 4 All levels present.

State x Gender 5%2 4 4 All levels present.

State x %Black 5%3 8 8 All levels present.

State x %Hispanic 5%3 8 4 Coll. (1,1) & (1,2), (4,1), (4,2), sing. Drop (3,1), (5,1);
Zero cnts.

State x %Owner Occupied 5%3 8 8 All levels present.

State x Rent/housing 5*5 16 12 Drop (1,4), (3,4), (4,4), (5,4); sing.

Three-Factor Effects 106 83

Age x Race(3) x Hispanicity 5%3*2 8 0 Drop (1,2,1), (1,3,1), (2,2,1), (2,3,1), (3,2,1), (3,3,1),
(4,2,1), (4,3,1); conv.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5*2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3*2%) 2 1 Coll. (2,1,1) & (3,1,1); conv.

State x Age x Race(3 level) 5*5%3 32 24 Coll. (4,1,2) & (4,1,3), (4,2,2) & (4,2,3), (4,3,2) &
(4,3,3), (4,4,2) & (4,4,3),(5,1,2) & (5,1,3), (5,2,2) &
(5,2,3),(5,3,2) & (5,3,3), (5,4,2) & (5.,4,3); conv.

State x Age x Hispanicity S5*5%2 16 16 All levels present.

State x Age x Gender 5*5%2 16 16 All levels present.

State x Race(3 level) x Hispanicity ~ 5*3*2 8 3 Coll. (1,2,1) & (1,3,1), (3,2,1) & (3,3,1), 5,2,1) &
(5,3,1); conv. Drop (4,2,1), (4,3,1); conv.

State x Race(3 level) x Gender 5%3%2 8 7 Coll. (4,2,1) & (4,3,1); conv.

State x Hispanicity x Gender 5%2%2 4 4 All levels present.

Total 282 250




Exhibit D3.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),

Model Group 3: East North Central

Variables Levels Proposed Final  Comments

One-Factor Effects 35 35

Intercept 1 1 1 All levels present.

State 5 4 4 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 141 132

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3%*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 7 Drop (2,1); zero cnts.

State x Quarter 5*4 12 12 All levels present.

State x Age 5*5 16 16 All levels present.

State x Race(4 level) 5*4 12 12 All levels present.

State x Hispanicity 5%2 4 4 All levels present.

State x Gender 5%2 4 4 All levels present.

State x %Black 5%3 8 8 All levels present.

State x %Hispanic 5*3 8 4 Drop (3,1), (5,1); zero cnts. Coll. (1,1) & (1,2), (4,1) &
(4,2), sing.

State x %Owner Occupied 5%3 8 8 All levels present.

State x Rent/housing 5*5 16 12 Drop (1,4), (3,4), (4,4), (5,4), sing.

Three-Factor Effects 106 63

Age x Race(3) x Hispanicity 5*3%2 8 0 Drop all; conv.

Age x Race(3) x Gender 5%3%*2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity X Gender 3%2%2 2 0 Drop all; conv.

State X Age x Race(3 level) 5*5%3 32 16 Drop (4,1,2), (4,1,3), (4,2,2), (4,2,3), (4,3,2), (4,3,3),
(4,4,2), (4,4,3); conv. Coll. (1,1,2) & (1,1,3), (1,2,2) &
(1,2,3), (1,3,2) & (1,3,3), (1,4,2)& (1,4,3),(5,1,2) &
(5,1,3),(5,2,2)& (5,2,3), (5,3,2) & (5,3,3), (5.4.2) &
(5,4,3); conv.

State x Age X Hispanicity 5%5%2 16 Drop (4,%,1), (1,%,1), (3,4,1); conv.

State x Age x Gender S5*5%2 16 16 All levels present.

State x Race(3 level) x Hispanicity =~ 5%3*2 8 Drop (3,3,1); sing. Drop (3,2,1); conv. Coll. (1,2,1) &
(1,3,1), (5,2,1) & (5,3,1); conv.

State x Race(3 level) x Gender 5*3*2 8 5 Drop (4,2,1) & (4,3,1); conv. Coll. (1,2,1) &
(1,3,1)conv.

State x Hispanicity X Gender 5*2%2 4 3 Drop (4,1,1)

Total 282 230




Exhibit D3.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),
Model Group 3: East North Central

Variables Level Proposed Final Comments

One-Factor Effects 17 17

Intercept 1 1 1 All levels present.

State 5 4 4 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 69 66

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3 level) x Hispanicity 3%2 2 1 Coll. (2,1) & (3,1); conv.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 5*4 12 12 All levels present.

State x Age 5*5 16 16 All levels present.

State x Race(4 level) 5*4 12 10 Coll. (1,3) & (1,4), (4,3) & (4,4); conv.

State x Hispanicity 5%2 4 4 All levels present.

State x Gender 5%2 4 4 All levels present.

Three-Factor Effects 106 72

Age x Race(3) x Hispanicity 5%3%*2 8 1 Coll. (1,2,1) & (1,3,1); drop the rest; conv.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 0 Drop all.

State x Age x Race(3 level) 5*5%3 32 20 Drop (4,*,*), Coll. (5,*,2) & (5,*,3); conv.

State x Age x Hispanicity 5%5%2 16 10 Drop (4,*,1); conv. Coll. (3,1,1) & (3,2,1); conv. Drop
(3,4,1); ref. zero

State x Age x Gender 5*5%2 16 16 All levels present.

State x Race(3 level) x Hispanicity =~ 5%3*2 3 Coll (1,2,1) & (1,3,1), (3,2,1) & (3,3,1), (5,2,1) &
(5,3,1); drop (4,2,1), (4,3,1), conv.

State x Race(3 level) x Gender 5%3%2 8 7 Coll. (4,2,1), (4,3,1); conv.

State x Hispanicity x Gender 5%2%2 4 3 Drop (4,1,1)

Total 192 155




This page intentionally left blank



Appendix D4

Model Group 4: West North
Central

D -5l



This page intentionally left blank



€s-ad

Table D.4a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 4: West North Central)

Modeli Extreme Weight Proportions Bounds*
odeling
Step' Unweighted Weighted Outwinsor UWE? # XVAR® Nominal Realized
res.sdu.nr 3.47% 5.96% 0.22% 1.39764 357 (1.0, 1.4) (1.00, 1.35)
3.12% 6.08% 0.32% 1.41019 142 (1.0, 1.7) (1.00, 1.68)
(1.0, 1.7) (1.00, 1.19)
res.sdu.ps 3.12% 6.08% 0.32% 1.41012 260 (0.2, 1.3) (0.20, 1.30)
2.48% 2.44% 0.22% 1.49031 247 (0.2,3.9) (0.20, 3.90)
(0.9, 3.9) (0.90, 3.51)
sel.per.ps 3.36% 6.09% 1.02% 3.42996 370 (0.3,2.2) (0.31, 2.36)
1.70% 2.25% 0.37% 3.21823 300 (0.3,4.4) (0.30, 4.006)
(0.7, 4.4) (0.70, 4.40)
res.per.nr 2.04% 2.43% 0.35% 3.25280 370 (1.0, 1.8) (1.00, 1.80)
1.30% 2.94% 0.52% 3.30308 245 (1.0,4.1) (1.00, 4.10)
(1.0,4.1) (1.00, 4.07)
res.per.ps 1.41% 3.13% 0.58% 3.30308 260 0.3,1.9) (0.30, 1.90)
0.91% 1.82% 0.45% 3.27037 180 (0.3,4.2) (0.30, 4.20)
(0.9,4.2) (0.94, 4.20)

' For a key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

% Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is the

actual adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme

values.
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Table D.4b Distribution of Weight Adjustment Factors and Weight Products (Model Group 4: West North Central)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 39 0.90 101 0.19 21 1.01 23 0.22 11 0.55 23 0.20 11
1% 103 1.00 107 0.25 98 1.01 112 0.36 93 1.00 111 0.30 75
5% 106 1.02 112 0.68 117 1.01 148 0.66 141 1.01 170 0.77 167
10% 118 1.02 128 0.83 126 1.01 174 0.74 174 1.04 220 0.92 212
25% 142 1.04 156 0.93 163 1.11 418 0.87 415 1.15 519 0.97 511
Median 447 1.06 474 1.05 490 1.39 834 0.99 855 1.23 1067 1.00 1,075
75% 758 1.08 812 1.16 846 5.25 1,872 1.11 1,895 1.34 2390 1.04 2,373
90% 876 1.11 926 1.31 1,063 7.72 5,888 1.28 5,323 1.50 6643 1.11 6,770
95% 919 1.14 1,004 1.43 1,224 12.86 8,068 1.49 7,609 1.66 9804 1.19 9,875
99% 1,360 1.23 1,536 1.88 1,597 16.21 15,245 2.27 14,181 2.77 17945 2.72 18,172
Maximum 1,415 2.93 1,636 3.90 3,165 27.37 52,942 6.74 28,713 7.67 46959 5.82 30,825
n 14,553 13,662 13,662 13,661 13,661 8,105 8,105 8,105 8,105 6,382 6,382 6,382 6,382
Max/Mean 2.93 - 3.17 - 6.00 - 27.00 - 15.00 - 19.00 - 13.00

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.
Note 2: Under GEM, nonresponse adjustment factors (weight component #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Based on eligible dwelling units.
3 . .

Based on screener-complete dwelling units.
4 Based on screener-complete dwelling units, occupants verified eligible.
5 Based on selected persons.
% Based on questionnaire-complete persons.




Model Group 4 Overview

Dwelling Unit Nonresponse

All the one-factor effects were included in this model. Due to zero counts, interactions involving
State and population density were simplified by dropping “MSA 1,000,000 or more” for lowa, Nebraska,
North and South Dakota. Also due to zero counts, the group quarters level “college dorm” was dropped
for Nebraska and South Dakota and level “other group quarters” was dropped for Kansas and North
Dakota. The “other group quarters” level for South Dakota was dropped due to singularities. The “50-
100% Black” level was dropped from Nebraska, South Dakota, and North Dakota, while “10-50% Black”
also was dropped from North Dakota. The “10-50% Hispanic” level was kept for lowa, Kansas, and
Nebraska only. All other percent Hispanic combinations were lost. For rent/housing indicators, the third
and fourth quintiles for lowa and South Dakota, the fourth quintile for Nebraska, the second quintile for
North Dakota, and the entire State of Minnesota were dropped. Within two-factor interactions involving
non-State effects, percent “Black™ levels “50-100%” for the first quintile of the rent/housing variable was
dropped. The “50-100% Hispanic” was dropped for all levels of percent owner-occupied, and

rent/housing.

For three-factors effects, all levels of State by percent owner-occupied by percent “Hispanic”
were dropped. In State by rent/housing interactions, “0-50% Hispanic” was only kept for Kansas and the
first quintile, and “10-50% Black” was only kept for the first quintile of Kansas and lowa. For State by
owner-occupied by percent “Black,” a “0-50%" level was created for “10-50% Black” in Kansas. This
was kept along with the “0-10% Black” level of the “10-50%" owner-occupied level for Kansas and
Nebraska, and the “10-50% Black” level for the “10-50%" and “50-100%" owner-occupied level of
Minnesota. Kansas and North Dakota kept the “10-50%" level of owner-occupied for the first, third and
fourth quintiles of rent/housing. Also kept was this owner-occupied level for the first quintile in lowa and
the second quintile in Nebraska.

Dwelling Unit Poststratification

All one-factor variables were included in the model. All two-factor effects were present except
that race level “Asian” was collapsed with “American Indian/Alaska Native” for the State of [owa.
Moving on to three-factor effects, the interaction of State by race by gender, the race level “Other” was
collapsed with “Black” for South Dakota. All levels of South Dakota were collapsed with North Dakota
for State by age by Hispanicity. In State by race by Hispanicity, all levels for Minnesota were kept, and
the race level “Other” was collapsed with “Black” for North Dakota, Nebraska, and Kansas.

D-55



(Selected) Person-Level Poststratification

None of the main effects were compromised. Singularities and zero counts removed “50-100%
Hispanic” by both “10-50%” and “50-100%" owner-occupied and all quintiles of rent/housing. Zero
counts removed the “50-100% Black” from the first quintile of rent/housing. Also due to singularities,
“50-100% Hispanic” was dropped from all States, and “10-50% Hispanic” was dropped from Minnesota,
North and South Dakota. All quintiles of rent/housing were excluded for Minnesota, the second for North
Dakota, and the third for South Dakota and Iowa, but the fourth was combined with the reference level
for South Dakota and Nebraska. Due to convergence issues, “Asian” was collapsed with “American
Indian/Alaska Native” for lowa. Also due to convergence problems, a “0-50% owner-occupied” was
created for Minnesota, Nebraska, and North Dakota. The “50-100% Black” level was dropped for North
and South Dakota. A “10-100% Black™ level was created for lowa, while North and South Dakota were
combined for “10-50% Black.”

Higher order effects were greatly reduced. Because of singularities and zero counts, no age by
race by Hispanicity levels above age level “18-25” were kept. North Dakota by Hispanicity by gender
also was lost due to singularities. Because of zero counts and convergence problems, Kansas, Minnesota,
and South Dakota samples of “Black” and “Other” race respondents were all pooled into one category,
and all levels for lowa, Nebraska, and North Dakota were dropped for the State, race interaction with
Hispanicity. South Dakota was dropped from the State, race interaction with gender. Both North and
South Dakota, age “35-49 Hispanic” levels were dropped to fix zero counts in the reference level. Kansas
age “26-34 Hispanics” were dropped due to convergence problems. Lack of respondents led to the
combining “Black” with “Others” in the interaction between State, age, and race. The levels that were
combined were age “12-17” for all States but Kansas, “18-25” for Minnesota, North and South Dakota,
and the remainder of age levels for the Dakotas. Dropped to fix zeros in the reference State of Missouri
were the age “35-49” level for lowa and North Dakota “Blacks,” Kansas “Others,” and all races in
Minnesota. Three-factor interactions involving race, Hispanicity, and gender were removed from the

model due to convergence problems.

(Respondent) Person-Level Nonresponse

The West North Central model group kept all main effects except for a collapsing of “college
dorm” and “other group quarter.” In two-factor interactions, age by race combined “Others” with
“Black.” The cross of the segment-level characteristics percent owner-occupied and percent Hispanic did
not support a “Hispanic range of 50-100%.” Rent/housing value’s first quintile was dropped when
interactions with percent “Hispanic” yielded no respondents. Also dropped was the fourth quintile level
of “10-50% Hispanic.” Because of no respondents, the first quintile for “50-100% Black” was dropped as

well.



State-specific versions of many effects were proposed, but singularities and convergence
problems led to some work needing to be done. Singularities led to the dropping of “50-100% Black” for
North and South Dakota and the creation of a “0-100% Black” level for Nebraska. All levels of “50-
100% Hispanics” were dropped regardless of State, while “10-50% Hispanic” was dropped as well for
North and South Dakota, lowa, and Minnesota. Original proposed levels of State rent/housing value
quintiles were compromised by dropping various empty levels from States. The second quintile from
North Dakota, the fourth quintile from Iowa and South Dakota, and all quintiles from Minnesota were
dropped. Singularity removed the fourth quintile of Nebraska’s rent/housing value, along with the third
quintile for lowa and South Dakota. Convergence issues caused the creation of an “Other” level of race
for Nebraska.

Moving on to higher order effects, only a combined level of age “12-25,” race “Black and
Others,” was able to be kept for Hispanicity. Age level “35-49” was lost for the race by gender and
Hispanicity by gender interactions. Age level “26-34” also was lost for the interaction with race by
gender. “Black” being collapsed with “Other” was necessary due to convergence problems with
Hispanicity and gender. State-involved three-level interactions faced major compromises due to
convergence problems. State, race, and Hispanicity were dropped completely, and only lowa combined
with Minnesota was kept for Hispanicity and gender. North and South Dakota were lost in the
interaction with age and Hispanicity, along with the “35-49” age group. The “26-34” age group was also
lost for all other States, except Kansas. In the State by age by race interaction, the “35-49” age level was
lost, “Black” was collapsed with “Other” for all States, and samples for North and South Dakota, lowa
and Minnesota, and Kansas and Nebraska were combined. In State by race by gender, “Black” and
“Others” were collapsed for all States.

(Respondent) Person-Level Poststratification

All one-factor variables were included in the model but among two-factor effects, State by race,
“American Indian/Alaska Native” was combined with “Asian” in lowa. In higher order effects,
convergence caused many problems. All levels of Hispanicity interactions for age by race and State by
age are dropped. “Black” was collapsed with “Other” for all levels of State by race by Hispanicity and
State by race by gender. In addition, lowa and Minnesota, and North Dakota and South Dakota were
collapsed into pairs for the race by Hispanicity interaction. All other States were dropped in this
interaction. In the State by age by race interaction, age levels “26-34” and “35-49” were dropped,
“Black” was collapsed with “Others” for lowa, and North and South Dakota were collapsed together.
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Exhibit D4.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),

Model Group 4: West North Central

Variables Levels Proposed Final Comments

One-Factor Effects 25 25

Intercept 1 1 1 All levels present.

State 7 6 6 All levels present.

Quarter 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarters 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/housing Value 5 4 4 All levels present.

Two-Factor Effects 140 101

State x Quarter 7*4 18 18 All levels present.

State x Pop. Density 7*4 18 14 Drop (1,1), (5,1), (6,1), (7,1), zero cnts.

State x Group Quarter 7*3 12 7 Drop (2,2), (7,2), (5,1), (6,1), zero cnts, (6,2); sing.

State x %Black 7*3 12 8 Drop (6,1), (7,1), zero cnts, (5,1); sing. (7,2); conv.

State x %Hispanic 7*3 12 3 Drop (1,1), (3,1), (5,1), (6,1), (7,1), (6,2), (7,2), zero
cnts. Drop (2,1), (3,2); sing.

State x %Owner Occupied 7*3 12 12 All levels present.

State x Rent/housing 7*5 24 14 Drop (1,4), (6,4), (3,%), (7,2), zero cnts. Drop (1,3),
(6,3), (5,4); sing.

%Owner Occupied x %Black 3*3 4 4 All levels present.

%Owner Occupied x %Hispanic 3*3 4 2 Drop (3,1); zero cnts, (2,1); conv.

%Owner Occupied x Rent/housing ~ 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 7 Drop (1,1); zero cnts

Rent/housing x %Hispanic 3*5 8 4 Drop (1,1), (3,1), (4,1); zero cnts, (2,1); conv.

Three-Factor Effects 192 16

State x %Owner x %Black 7*3*3 24 5 Coll. (2,2,2) & (2,3,2); conv. Kept: (2,2,1), (3,3,2),
(3,2,2), (5,2,1) Drop rest; conv. heir. (5)

State x %Owner x %Hispanic 7%3%*3 24 0 Dropped all conv. heir.

State x %Owner x Rent/housing T*3%*5 48 8 Kept: (1,2,1), (2,2,1), (2,2,3), (2,2,4), (7,2,1), (7,2,3),
(7,2,4), (5,2,2). Drop rest conv. heir.

State x Rent/house x %Black TH3*5 48 2 Kept: (1,1,2), (2,1,2). Drop rest conv. heir.

State x Rent/house x %Hispanic T*3*5 48 1 Kept: (2,1,2) Drop rest conv. heir.

Total 357 142




Exhibit D4.2 Covariates for 2001 NHSDA Person Weights (res.sdu.ps),

Model Group 4: West North Central

Variables Levels Proposed Final Comments

One-Factor Effects 19 19

Intercept 1 1 1 All levels present.

State 7 6 6 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 93 92

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3 level) x Hispanicity 3%2 2 2 All levels present.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 7*4 18 18 All levels present.

State x Age 7*5 24 24 All levels present.

State x Race(4 level) 7*4 18 18 Coll (1,3) & (1,4); conv.

State x Hispanicity 7*2 6 6 All levels present.

State x Gender 7*2 6 6 All levels present.

Three-Factor Effects 148 136

Age x Race(3) x Hispanicity 5*3%2 8 8 All levels present.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 5 All levels present.

Race3 x Hispanicity x Gender 3*2%2 2 2 All levels present.

State x Age x Race(3 level) 7*5%3 48 48 All levels present.

State x Age x Hispanicity T*5%2 24 20 Coll. (7, *, 1) with (6,*,1); conv.

State x Age X Gender 7*5%2 24 24 All levels present.

State x Race(3 level) x Hispanicity =~ 7*3*2 12 5 Drop (1,3,1), (6,2,1), zero cnts.Drop (1,2,1), (6,3,1)
Coll.(7,3,1) & (7,2,1), (5,3,1) & (5,2,1), (2,3,1) &
(2,2,1); conv.

State x Race(3 level) x Gender T*3%2 12 11 Coll. (6,2,1) with (6,3,1); conv.

State x Hispanicity x Gender TH2%2 6 All levels present.

Total 260 247




Exhibit D4.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),

Model Group 4: West North Central

Variables Levels Proposed Final Comments

One-Factor Effects 37 37

Intercept 1 1 1 All levels present.

State 7 6 6 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 185 151

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner Occupied x %Black 3*3 4 4 All levels present.

%Owner Occupied x %Hispanic 3*3 4 2 Drop (3,1); zero cnts. (2,1); sing.

%Owner Occupied x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 7 Drop (1,1); zero cnts.

Rent/housing x %Hispanic 3*5 8 4 Drop (1,1), (3,1) & (4,1); zero cnts. Drop (2,1); sing.

State x Quarter 7*4 18 18 All levels present.

State x Age 7*5 24 24 All levels present.

State x Race(4 level) 7*4 18 17 Coll. (1,3) & (1,4); conv.

State x Hispanicity 7*2 6 6 All levels present.

State x Gender 7*2 6 6 All levels present.

State x %Black 7*3 12 8 Drop (6,1) & (7,1); zero cats. Coll. (6,2) & (7,2), (1,1)
& (1,2); conv.

State x %Hispanic 7*3 12 3 Drop(1,1), (3,1), (5,1), (6,*) & (7,*); zero cnts. (2,1),
(3,2); sing.

State x %Owner Occupied 7*3 12 9 Coll. (5,2) & (5,3), (7,2) & (7,3), (3,2) & (3,3); conv.

State x Rent/housing 7*5 24 14 Drop (6,4), (3,%), (7,2); zero cnts. Drop (1,3), (6,3),
(5,4); sing.

Three-Factor Effects 148 112

Age x Race(3) x Hispanicity 5*3%2 8 4 Drop (3,2,1); zero cnts. (4,2,1), (4,3,1); sing. (3,3,1);
ref. zero

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 0 Drop all conv.

State x Age x Race(3 level) T*5%3 48 33 Drop (1,4,2), (7,4,2), (2,4,3), (3,4,%) Coll. (7,3,2) &
(7,3,3), (6,3,2) & (6,3,3); ref. zero. Coll. (1,1,2) &
(1,1,3), (3,1,2) & (3,1,3), (3,2,2) & (3,2,3), (5,1,2) &
(5,1,3),(7,2,2) & (7,2,3), (6,1,2) & (6,1,3), (7,4,2) &
(7,4,3), (6,4,2) & (6,4,3), (6,2,2) & (6,2,3); conv.

State x Age x Hispanicity T*5%2 24 21 Drop (7,4,1), (6,4,1); ref. zero Drop (2,3,1); conv.

State x Age X Gender T7*5%2 24 24 All levels present.

State x Race(3 level) x Hispanicity =~ 7*3*2 12 3 Drop (1,*,1); ref. zero (6,2,1); zero cnts. Coll. (2,2,1) &
23,1, (6,2,1) & (6,3,1), (3,2,1) & (3,3,1) Drop (7,%,1),
(5,*%,1); conv.

State x Race(3 level) x Gender T*3%2 12 10 Drop (6,*,1); conv.

State x Hispanicity x Gender TH2%2 6 Drop (7,1,1); sing.

Total 370 300




Exhibit D4.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),

Model Group 4: West North Central

Variables Levels Proposed Final Comments

One-Factor Effects 37 36

Intercept 1 1 1 All levels present.

State 7 6 6 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 1 Coll. (1) & (2); conv.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 185 152

Age x Race(3) 5%3 8 7 Coll. (4,2) & (4,3); conv.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner Occupied x %Black 3*3 4 4 All levels present.

%Owner Occupied x %Hispanic 3%3 4 2 Drop (3,1); zero cnts. Drop (2,1); sing.

%Owner Occupied x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 7 Drop (1,1); zero cnts.

Rent/housing x %Hispanic 3*5 8 3 Drop (1,*); zero cnts. sing. Drop (4,2)

State x Quarter 7*4 18 18 All levels present.

State x Age 7*5 24 24 All levels present.

State x Race(4 level) 7*4 18 17 Coll. (5,3) & (5,4); conv.

State x Hispanicity 7*2 6 6 All levels present.

State x Gender 7*2 6 6 All levels present.

State x %Black 7*3 12 9 Drop (7,1), (6,1); sing. Coll. (5,1) & (5,2); sing.

State x %Hispanicity 7*3 12 2 Drop (*,1); sing. Drop (6,2) & (7,2); sing. Drop (1,2),
(3.2)

State x %Owner Occupied 7%3 12 2 All levels present.

State x Rent/housing 7*5 24 14 Drop (1,4), (3,*), (7,2), (6,4); zero cnts. Drop (1,3),
(5,4), (6,3); sing.

Three-Factor Effects 148 57

Age x Race(3) x Hispanicity 5%3%*2 4 1 Keep (1,*,1) & (2,*,1). Drop rest conv. heir.

Age x Race(3) x Gender 5*3%2 8 4 Drop (3,%,1), (4,*,1); conv.

Age x Hispanicity x Gender 5%2%2 4 3 Drop (4,1,1); conv.

Race3 x Hispanicity x Gender 3%*2%) 2 1 Coll. (2,1,1) & (3,1,1); conv.

State x Age X Race(3 level) 7*5%3 48 7 Drop (*,4,*) Coll. (*,*,3) & (*,*,2), sing./conv. Coll.
(6,%,*) & (7,*,*); sing. Coll. (1,*,*) & (3,%,*%), (2,*,*) &
(5,*,*); conv. Drop rest conv. heir.

State x Age x Hispanicity T*5%2 24 9 Drop (*,4,1), sing. zero cnts. Drop (*,3,1) for all states
except (2); conv. Drop (6,*,%), (7,*,*); conv.

State x Age x Gender TE5%2 24 24 All levels present.

State x Race(3 level) x Hispanicity =~ 7*3*2 12 0 Drop all levels conv. heir.

State x Race(3 level) x Gender 7*3%*2 12 7 Coll. (*,2,1) & (*,3,1) for all states except (3); conv.

State x Hispanicity X Gender 7*2%2 6 1 Keep (1,1,1) & (3,1,1). Drop rest conv. heir.

Total 370 245




Exhibit D4.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),

Model Group 4: West North Central

Variables Levels Proposed Final Comments

One-Factor Effects 19 19

Intercept 1 1 1 All levels present.

State 7 6 6 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 93 90

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3 level) x Hispanicity 3%2 2 2 All levels present.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 7*4 18 18 All levels present.

State x Age 7*5 24 24 All levels present.

State x Race(4 level) 7*4 18 15 Coll. (7,3) & (7,4). Do the same for States (2) & (6).

State x Hispanicity 7*2 6 6 All levels present.

State x Gender 7*2 6 6 All levels present.

Three-Factor Effects 148 71

Age x Race(3) x Hispanicity 5*3%*2 8 3 Drop age (4) to zeros. Coll. (1,2,1) & (1,3,1); conv. Do
the same for all levels of age.

Age x Race(3) x Gender 5%3%*2 8 6 Drop (4,*,*); conv.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race(3 level) x Hispanicity x Gender 3*2%2 2 1 Coll. (2,1,1) & (3,1,1); conv.

State x Age x Race(3 level) T*5%3 48 12 Drop (1,4,*). Coll. (1,1,2) & (1,1,3). Do the same for all
States. Drop States (6) (7).

State x Age x Hispanicity TE5*2 24 8 Drop (1,3,1) & (1,4,1). Do the same for all states. Drop
(6,2,1) (7,2,1). Coll. (1,1,1) & (3,1,1) (6,1,1) & (7,1,1).

State x Age x Gender T*5%2 24 24 All levels present.

State x Race(3 level) x Hispanicity =~ 7*3*2 12 0 Drop all levels; conv/sing./zero cnts.

State x Race(3 level) x Gender 7*3%*2 12 9 Coll. (1,2,1) (1,3,1). Do the same for states (6) & (7).

State x Hispanicity X Gender T*2%*2 6 4 Coll. (1,1,1) & (3,1,1), (6,1,1) & (7,1,1); conv.

Total 260 180
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Table D.5a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 5: South Atlantic)

Modeli Extreme Weight Proportions Bounds*
odeling
Step' Unweighted Weighted Outwinsor UWE? # XVAR® Nominal Realized
res.sdu.nr 2.08% 2.94% 0.23% 1.45139 459 (1.00, 1.30) (1.02, 1.30)
2.60% 3.21% 0.22% 1.46003 207 (1.00, 4.40) (1.00, 4.40)
(1.00, 4.40) (1.00, 2.96)
res.sdu.ps 2.60% 3.21% 0.22% 1.45994 328 (0.20, 1.10) (0.20, 1.10)
1.89% 3.15% 0.41% 1.51511 316 (0.20, 3.50) (0.20, 3.50)
(0.90, 3.50) (0.90, 3.50)
sel.per.ps 2.93% 5.85% 1.38% 2.91380 458 (0.50, 3.00) (0.50, 3.00)
1.44% 2.70% 0.51% 2.88080 395 (0.50, 4.00) (0.50, 4.00)
(0.50, 4.00) (0.50, 4.00)
res.per.nr 1.21% 2.16% 0.42% 2.96383 458 (1.00, 2.70) (1.00, 2.70)
1.59% 3.27% 0.62% 3.18506 339 (1.00, 5.00) (1.00, 5.00)
(1.00, 5.00) (1.00, 3.24)
res.per.ps 1.72% 3.83% 0.82% 3.18506 328 (0.14, 2.20) (0.14, 2.12)
0.99% 2.49% 0.34% 3.18291 281 (0.14, 3.40) (0.14, 3.40)
(0.90, 3.40) (0.90, 3.40)

! For a key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

? Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is

the actual adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme

values.
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Table D.5Sb Distribution of Weight Adjustment Factors and Weight Products (Model Group 5: South Atlantic)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 46 0.53 48 0.10 13 1.01 17 0.24 21 0.47 31 0.07 6
1% 48 1.00 53 0.27 41 1.01 62 0.53 59 1.00 67 0.16 53
5% 51 1.01 59 0.66 62 1.01 137 0.72 136 1.02 140 0.80 125
10% 58 1.03 74 0.80 76 1.01 214 0.80 216 1.05 232 0.91 235
25% 252 1.05 269 0.93 259 1.09 669 0.89 663 1.12 750 0.97 728
Median 616 1.08 660 1.06 722 1.25 1,236 0.99 1,232 1.23 1,480 1.01 1476
75% 969 1.11 1,034 1.21 1,089 6.04 3,626 1.10 3,564 1.38 4,101 1.05 4060
90% 1,262 1.16 1,350 1.38 1,428 10.76 8,650 1.25 8,618 1.60 11,492 1.14 11523
95% 1,373 1.21 1,473 1.51 1,617 12.35 11,483 1.37 12,021 1.80 16,377 1.20 16299
99% 1,503 1.46 1,880 1.99 2,332 16.01 19,404 1.94 18,847 2.58 26,867 1.89 26320
Maximum 4,552 9.02 6,396 4.67 5,468 29.39 59,241 6.24 39,706 5.08 58,466 5.37 77154
n 29,072 26,627 26,627 26,622 26,622 13,837 13,837 13,837 13,837 10,721 10,721 10,721 10,721
Max/Mean 7.05 - 9.11 - 7.29 - 19.70 - 13.24 - 15.11 - 19.94

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.

Note 2: Under GEM, nonresponse adjustment factors (weight components #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Based on eligible dwelling units.
3 . .

Based on screener-complete dwelling units.
4 Based on screener-complete dwelling units, occupants verified eligible.
5 Based on selected persons.
% Based on questionnaire-complete persons.




Model Group S Overview

Dwelling Unit Nonresponse

All the one-factor effects were included in the final model for the South Atlantic States. All the
proposed non-State two-factor effects remained intact in the model intact for the first and second
quartiles of rent/housing value, which were combined due to singularity in the interaction with
segment-level percentage of Hispanics. A zero sample led to the removal of effects corresponding to
“MSA 1,000,000 or more” in Delaware and West Virginia, and “MSA less than 1,000,000” in the
District of Columbia; singularities removed all but “Non-MSA, rural” in the District of Columbia. Group
quarters at the State level combined “college dorm” with “other group quarters” in Delaware and was
reduced by the removal of all effects for both Virginia and the “other group quarter” level for South
Carolina. The lack of sample and singularities forced the removal of State segment characteristic “50-
100% Hispanic” crosses in all States, and “10-50% Hispanic” in West Virginia as well. All State levels
of the segment characteristic variable percentage of owner-occupied dwelling units, except “0-10%” in
West Virginia (due to singularity) were kept in the model. Nearly half of the proposed factors for State-
specific rent/housing value quintiles were excluded because of zero sample and exact linear
combinations, excluding the effect specific to Maryland. All other State two-factor interactions remained
intact.

Singularities, exact linear combinations, prior collapses, and low counts removed the vast majority
of three-factor effects. A little better than half of the percent owner-occupied by percent segment “Black™
effects were retained, but all other higher order interactions retained fewer than a quarter of the proposed
levels.

Dwelling Unit Poststratification

The poststratification model at the dwelling unit level retained a set of variables much more like the
proposed list than the nonresponse. All proposed one- and two-factor effects were fit into the final model.

A small number of compromises were required at the three-factor interaction level, mostly within
West Virginia. The only effect compromised outside of those specific to West Virginia was South
Carolina’s age by Hispanicity interaction, where the reference effect was redefined as “12-25” due to
zero “12-17” sample. Within West Virginia the same interaction, due to insufficient sample, required
combining “non-White” respondents for respondents in each age category. Similarly, a “non-White”
category was constructed for the gender, race interaction. Race and Hispanicity interactions in West
Virginia were removed completely.



(Selected) Person-Level Poststratification

The majority of initially proposed effects were successfully included in this model. All the proposed
one-factor effects were included in the final model and most two-factor effects. Two-factor effects
deviating from the initial list were all State specific except for the rent/housing, percent segment
“Hispanic” quintile 1 by “50-100%" level, which was removed due to zero sample.

Within the District of Columbia, “American Indian/Alaska Native” and “Asian” were combined.
Zero sample removed the “10-50%” and “50-100% Black” segment factors in West Virginia. Insufficient
and zero sample led to the removal of “50-100% Hispanic” segment variables in Delaware, Maryland,
and North and South Carolina. Virginia and Florida each retained a collapsed “10-100% Hispanic” level.
No levels of this variable were retained in West Virginia. Also a West Virginia “0-50% owner-occupied”
was created due to exact linear combinations. Around half of the State level rent/housing variables were

removed due to zero sample or exact linear combinations.

Non-State three-factor effects were left largely intact, except for occasional collapsing of “non-
White” respondents into a single category. This occurred for race by Hispanicity by gender, and for the
“12-17, 26-34, and 35-49” age categories in the age, race, Hispanicity interaction.

A similar strategy was employed for three-factor effects involving State. Age by race, race by
Hispanicity, and race by gender were all simplified through creation of a “non-White” category for
effects where the sample sizes were insufficient. Additional State-related three-factor effects were
removed due to singularities, and a zero sample in order to obtain a convergent model with the desired

adjustment factor characteristics.

(Respondent) Person-Level Nonresponse

Main effects were left as proposed initially, and all non-State two-factor effects except for the first
quintile of rent/housing by “50-100% Hispanic” and the fourth quintile of rent/housing by “10-50%
Hispanic.” Virginia and West Virginia each combined “American Indian/Alaska Native” and “Asian,”
but other State, race interactions were left intact. West Virginia also removed the “50-100% Black”
effect due to singularity. State segment percent “Hispanic” effects in the District of Columbia, Virginia,
and Florida were combined to produce State-specific “10-100%” levels. Of the remaining States, all but
Maryland removed the “50-100% Hispanic” effect. West Virginia did not support the “>10% owner-
occupied” effect due to zero sample. More than half of the State-specific rent/housing interaction effects

were removed due to either zero sample or exact linear combinations.
All levels of the three-factor interactions age by race by gender, age by Hispanicity by gender, and

State by age by gender were kept. Race by Hispanicity by gender was simplified to “White” and “non-
White.” No effects from the State by Hispanicity by gender interaction were retained due to
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nonconvergence. For each State in the State, race, gender interaction, race was collapsed to “White” and
“non-White.” The same was done for Maryland, Virginia, and Florida in the State, race, Hispanicity
interaction, but zero sample, singularities, and convergence problems eliminated the “Other” race
category in the District of Columbia, and all effects in North and South Carolina and West Virginia. State
by age by race used the “White” and “non-White” race collapsing for each age category except for
Delaware’s “35-49” “Other” category and Virginia’s “26-34” “Other” category which, were removed due
to singularity. It was further reduced by removing nearly all West Virginia specific effects. Many of the
State age by Hispanicity effects were removed, in particular all effects for North and South Carolina and

Virginia.
(Respondent) Person-Level Poststratification

No collapsing was required for main effects. “American Indian/Alaska Native” and “Asian” were
combined in the State race for West Virginia. No other compromise was required for the two-factor
effects.

Non-State three-factor effects were left intact except for the age by race by Hispanicity interaction,
which was reduced by combining race into “White” and “non-White” for the “26-34” age category and
collapsing the “35-49” category with the reference level of “50+.”

Moving on to the State three-factor interactions, race was again simplified into “White” and “non-
White” for the State by age by race interaction within North and South Carolina and Virginia. All levels
were dropped for West Virginia except for age “12-17,” which remained with the combined race
category described above. Delaware’s interaction for this effect also was reduced by removal of its “35-
49” category due to an exact linear combination. The combined race category also was used for State by
race by gender, and the State by race by Hispanicity interactions. State by Hispanicity by gender was
present at all proposed levels except for the West Virginia specific effect, which was removed due to

singularity.



Exhibit D5.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),
Model Group 5: South Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 27 27

Intercept 1 1 1 All levels present

State 9 8 8 All levels present

Quarter 4 3 3 All levels present

Population Density 4 3 3 All levels present

Group Quarter 3 2 2 All levels present

%Black 3 2 2 All levels present

%Hispanic 3 2 2 All levels present

%Owner Occupied 3 2 2 All levels present

Rent/housing Value 5 4 4 All levels present

Two-Factor Effects 176 144

%Owner Occupied x %Black 3*3 4 4 All levels present

%Owner Occupied x %Hisp 3*3 4 4 All levels present

%Owner Occupied x Rent/housing 3*5 8 8 All levels present

Rent/housing x %Black 5%3 8 8 All levels present

Rent/housing x %Hispanic 3*5 8 7 Drop (1,1) to sing.

State x Quarter 9*4 24 24 All levels present

State x Pop. Density 9*4 24 19 Drop (1,1), (2,2), & (8,1); zero cnts. Drop (2,1) & (2,3);
sing.

State x Group Quarter 9*3 16 10 Coll. (1,1) & (1,2). Drop (7,1); conv. Drop (6,2) &
(8,*); zero cnts. Drop (7,2); sing.

State x %Black 9*3 16 16 All levels present

State x %Hispanic 9%*3 16 Drop (1,1), (4,1), (5,1), (6,1), (8,*); zero cnts. Drop
(7,1) & (9,1); sing.

State x %Owner Occupied 9%*3 16 15 Drop (8,3); sing.

State x Rent/housing 9*5 32 15 Drop (1,1), (2,1), (2,2), (2,3), (5.3), (5.,4), (6,3), (6,4),
(8.,3), & (8,4); zero cnts. Drop (1,4), (5,2), (6,2), (7,3),
(7.4), (8,2) & (9,4); sing.

Three-Factor Effects 256 42

State x %Owner Occupiedx %Black 9%*3*3 32 18 Coll. (1,2,1) & (1,2,2), (1,3,1) & (1,3,2), (2,3,1) &
(2,3,2),(6,3,1) & (6,3,2), (7,2,1) & (7,2,2). Drop
(5,3,%); conv. Drop (4.3,2), (7.3,%), & (8,2,2) & (8.3.1);
sing. Drop (8,2,1) & (8,3,2); zero cnts.

State x %Owner Occupied 9*3*3 32 8 Coll. (5,2,2) & (5,3,2), (9,3,1) & (9,*,2). Drop (1,*,1),

x %Hispanic (4,%,1), (5,%,1), (6,*,1), (7,3,1), & (8,*,*); zero cnts.

Drop (2,%,1), (6,2,2), (7.2,%), (7.3,2) & (9,2,1); sing.
Drop (6,3,2); conv.

State x %Owner Occupied 9*3*5 64 5 Coll. (9,%,2), & (9,*,3); conv. Drop (5,2,1), (5,3,1),

x Rent/housing (6,*,2), & (6,3,1); conv. Drop (1,*,2), (1,*,4), (2,2,4),

(4.2,1), (5.%,2), (6.3,2), (7.%3), (7.*4), (8,%,1), (93,1
& (9,*,4); sing. Drop (1,%,1), (1,3,1), (2,%,1), (2,*,2),
(2,3,%),(4,3,1), (4,*,2), (4,%3), (5,%,3), (5,*,4), (6,%,3),
(6,%,4), (7,%,1), (7,*,2), (8,%,2), (8,%,3), (8,%,4) &
(9,2,1); zero cnts.

State x Rent/house x %Black 9*3*5 64 11 Drop (6,1,2) & (9,3,*); conv. Drop (1,2,2), (4,3,2),
(5,2,%),(6,2,%), (7,1,2), (7,3,%), (7.4.%), (8,1,) &
(9,1,2); sing. Drop (1,1,%), (1,3,1) (1,4,%), (2.%,2),
(2,1,1),(2,2,1), (2,3,1), (4,1,%), (4,2,), (4,3,1), (5.3,™),
(5,:4,%),(6,3,%), (6,4,%), (7,1,1), (7.2,%), (8,2,%), (8,3,%),
(8,4,%), (9,1,1) & (9,4,%); zero cnts. 0 - Drop (9,3,2);
conv. Drop (1,4,2), (5,1,2), (5,2,2), (6,2,2), (7,3,2) &
(7.4,2); sing. Drop (1,1,%), (1,2,%), (1,3,%), (1,4,1),
(2,%%), (4,5, (5,1,1), (5,2,1), (5,3,%), (5,4,%), (6,1,1),
(6,2,1), (6,3,%), (6,4,%), (7,1,%),(7,2,%), (7.3,1), (7,4,1)
& (8,*,*); zero cnts.

Total 459 207




Exhibit DS.2 Covariates for 2001 NHSDA Person Weights (res.sdu.ps),
Model Group 5: South Atlantic

Variables Levels Proposed Final Comments
One-Factor Effects 21 21
Intercept 1 1 1 All levels present.
State 9 8 8 All levels present.
Quarter 4 3 3 All levels present.
Age 5 4 4 All levels present.
Race(4 level) 4 3 3 All levels present.
Gender 2 1 1 All levels present.
Hispanicity 2 1 1 All levels present.
Two-Factor Effects 117 117
Age x Race(3 level) 5%3 8 8 All levels present.
Age x Hispanicity 5%2 4 4 All levels present.
Age x Gender 5%2 4 4 All levels present.
Race (3 level) x Hispanicity 3%2 2 2 All levels present.
Race(3 level) x Gender 3%2 2 2 All levels present.
Hispanicity x Gender 2%2 1 1 All levels present.
State x Quarter 9*4 24 24 All levels present.
State x Age 9*5 32 32 All levels present.
State x Race(4 level) 9*4 24 24 All levels present.
State x Hispanicity 9*2 8 8 All levels present.
State x Gender 9*2 8 8 All levels present.
Three-Factor Effects 190 178
Age x Race(3) x Hispanicity 5*3%2 8 8 All levels present.
Age x Race(3) x Gender 5*3%2 8 8 All levels present.
Age x Hispanicity x Gender 5%2%2 4 4 All levels present.
Race3 x Hispanicity x Gender 3*2%2 2 2 All levels present.
State x Age x Race(3 level) 9%5%3 64 60 Coll. (8,1,2) & (8,1,3), do the same for all levels of Age
within that State; conv.
State x Age X Hispanicity 9*5%2 32 27 Drop (8,*,1); conv. Drop (6,2,1), ref zero.
State x Age x Gender 9%5%2 32 32 All levels present.
State x Race(3 level) x Hispanicity =~ 9*3*2 16 14 Drop (8,2,1); conv. Drop (8,3,1); zero cnts.
State x Race(3 level) x Gender 9*3%2 16 15 Coll. (8,2,1) & (8,3,1)
State x Hispanicity X Gender 9%2%2 8 8 All levels present.
Total 328 316




Exhibit D5.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),
Model Group 5: South Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 39 39

Intercept 1 1 1 All levels present.

State 9 8 8 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 229 199

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 7 Drop (1,1); zero cnts.

State x Quarter 9*4 24 24 All levels present.

State x Age 9*5 32 32 All levels present.

State x Race(4 level) 9*4 24 23 Coll. (2,3) & (2,4)

State x Hispanicity 9*2 8 8 All levels present.

State x Gender 9*2 8 8 All levels present.

State x %Black 9%3 16 15 Coll. (8,1) & (8.2); zero cnts.

State x %Hispanic 9*3 16 8 Drop (1,1), (4,1), (5,1), (6,1), (8,*); zero cnts. Coll.
(7,1) & (7,2), (9,1) & (9,2), sing.

State x %Owner Occupied 9*3 16 15 Coll. (8,2) & (8,3), sing.

State x Rent/housing 9*5 32 14 Drop (1,4), (5,2), (6,2), (7,3), (7.4), (8.2), (9,4), sing.
Drop (1,1), (2,1), (2,2), (2,3), (5,3), (5,4), (6,3), (6,4),
(8,1), (8,3), (8,4); zero cnts.

Three-Factor Effects 190 157

Age x Race(3) x Hispanicity 5%3%2 8 5 Coll. (1,2,1) & (1,3,1), (3,2,1) & (3,3,1); conv. Coll.
(4,2,1) & (4,3,1), sing.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 1 Coll. (2,1,1) & (3,1,1); conv.

State x Age x Race(3 level) 9*5%3 64 54 Coll (6,1,2) & (6,1,3); conv. Do the same for all levels
of Age in State (6); Coll. (7,3,2) & (7,3,3), (8,1,2) &
(8,1,3); conv. Drop (8,2,2), (8,3,3); zero cnts. Drop
(8,4,1), ref conv. Drop (8,4,3), sing.

State x Age x Hispanicity 9*5%2 32 26 Drop (1,4,1), sing. Drop (6,*,1), ref conv. Drop (8,4,1);
Zero cnts.

State x Age X Gender 9*5%2 32 32 All levels present.

State x Race(3 level) x Hispanicity =~ 9*3*2 16 6 Coll. (2,2,1) & (2,3,1); zero cnts. Coll. (4,2,1) & (4,3,1;
conv. Drop (5,%,1), (6,2,1), (7,*,1); conv. Drop (6,3,1),
(8,*;1); zero cnts. Drop (1,3,1), sing.

State x Race(3 level) x Gender 9*3%*) 16 15 Coll. (8,2,1) & (8,3,1); conv.

State x Hispanicity X Gender 9%2%2 8 6 Drop (6,1,1); conv. Drop (8,1,1), sing.

Total 458 395
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Exhibit D5.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),
Model Group 5: South Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 39 39

Intercept 1 1 1 All levels present.

State 9 8 8 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 2 All levels present.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 229 197

Age x Race(3) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*%2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 4 All levels present.

%Owner x %Hispanic 3*3 4 4 All levels present.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 6 Drop (1,1); zero cnts. Drop (4,2) to Coll with ref.

State x Quarter 9*4 24 24 All levels present.

State x Age 9*5 32 32 All levels present.

State x Race(4 level) 9*4 24 22 Coll (7,3) & (7,4), (8,3) & (8,4); conv.

State x Hispanicity 9*2 8 8 All levels present.

State x Gender 9*2 8 8 All levels present.

State x %Black 9%*3 16 15 Drop (8,1), sing.

State x %Hispanic 9%*3 16 7 Coll (2,1) & (2,2), (9,1) & (9,2), Coll (7,1) & (7,2),
sing. Drop (1,1), (3,1), (5,1), (6,1), & (8,*,); zero cnts.

State x %Owner Occupied 9%3 16 15 Drop (8,3); zero cnts.

State x Rent/housing 9%5 32 15 Drop (1,1), (2,1), (2,2), (2,3), (5,3), (5,4), (6,3), (6,4),
(8,3), & (8,4); zero cnts. Drop (1,4), (5,2), (6,2), (7,3),
(7,4), (8,2), & (9,4), sing.

Three-Factor Effects 190 103

Age x Race(3) x Hispanicity 5*3%2 8 3 Coll (1,2,1) & (1,3,1), (2,2,1) & (2,3,1),(3,2,1) &
(3,3,1), drop (4,2,1); conv. Drop (4,3,1), sing.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity X Gender 3%2%2 2 1 Coll (2,1,1) & (3,1,1)

State x Age x Race(3 level) 9*5%3 64 28 Coll (1,1,2) & (1,1,3). Do the same for each State * Age
combination, except for State (8); conv. Drop (8,3,%), &
(8,4,2); zero cnts. Drop (1,4,3), (7,3,3), (8,4,3), sing.
Drop (8,1,*), (8,2,%); conv.

State x Age x Hispanicity 9%5%) 32 14 Drop (1,4,1), (3,4,1), (8,2,1), sing. Drop (8,3,1), (8,4,1);
zero cnts. Drop (5,%,1), (6,%,1), (7,*,1), (8,1,1), conv.

State x Age X Gender 9*5%2 32 32 All levels present.

State x Race(3 level) x Hispanicity =~ 9*3*2 16 5 Coll (1,2,1) & (1,3,1). Do the same for States (3), (7), &
(9); conv. Drop (2,3,1), (6,3,1), (8,%,1); zero cnts. Drop
(6,2,1), sing. Drop (5,*,1); conv.

State x Race(3 level) x Gender 9%3%*2 16 8 Coll (1,2,1) & (1,3,1). Do the same for all other States;
conv.

State x Hispanicity x Gender 9*2%*2 8 0 Drop (8,1,1), sing. Drop remainder; conv.

Total 458 339




Exhibit D5.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),
Model Group 5: South Atlantic

Variables Levels Proposed Final Comments

One-Factor Effects 21 21

Intercept 1 1 1 All levels present.

State 9 8 8 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 117 116

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race (3 level) x Hispanicity 3*2 2 2 All levels present.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 9*4 24 24 All levels present.

State x Age 9*5 32 32 All levels present.

State x Race(4 level) 9*4 24 23 Coll (8,3) & (8,4); conv.

State x Hispanicity 9%2 8 8 All levels present.

State x Gender 9*2 8 8 All levels present.

Three-Factor Effects 190 144

Age x Race(3) x Hispanicity 5*3%2 8 5 Coll (3,2,1) & (3,3,1); conv. Drop (4,%,1), ref zero

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5*2%2 4 4 All levels present.

Race(3 level)*Hispanicity x Gender = 3*2*2 2 2 All levels present.

State x Age x Race(3 level) 9%5%3 64 44 Coll (5,1,2) & (5,1,3); conv. Do the same for all other
levels of State x Age; repeat for States (6) and (7),
except for (6,4,3), drop; sing. Coll (8,1,2) & (8,1,3);
conv. Drop (1,4,3); sing. Drop (8,3,%), (8,4,2); zero
cnts. Drop (8,2,%), (8,4,3); conv.

State x Age x Hispanicity 9x5%) 32 2 Drop (1,4,1), (4,4,1), (6,4,1), sing. Drop (6,3,1), (8,3,1),
(8,4,1); zero cnts. Drop (6,1,1), (6,1,2), (7,4,1), (8,2,1);
conv.

State x Age x Gender 9%5%2 32 32 All levels present.

State x Race(3 level) x Hispanicity =~ 9%3*2 16 5 Coll (1,2,1) & (1,3,1). Do the same for States (2), (4),
(7), & (9); drop (5,2,1), (8,*,1); zero cnts. Drop (5,3,1),
(6,*,1); conv.

State x Race(3 level) x Gender 9*3%*) 16 15 Coll (8,2,1) & (8,3,1); conv.

State x Hispanicity x Gender 9%2%2 Drop (8,1,1); sing.

Total 328 247
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Table D.6a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 6: East South Central)

Modeli Extreme Weight Proportions Bounds*
odeling
Step' Unweighted Weighted Outwinsor UWE? # XVAR? Nominal Realized
res.sdu.nr 2.67% 2.75% 0.05% 1.52518 204 (1.00, 1.10) (1.01, 1.10)
0.00% 0.00% 0.00% 1.49276 94 (1.00, 1.60) (1.00, 1.42)
(1.00, 1.60) (1.00, 1.54)
res.sdu.ps 0.00% 0.00% 0.00% 1.49276 158 (0.20, 1.10) (0.32, 1.10)
2.44% 3.90% 0.43% 1.20682 138 (0.20, 3.10) (0.20, 3.10)
(0.90, 3.10) (1.02, 3.04)
sel.per.ps 4.41% 5.60% 0.80% 2.24480 238 (0.25, 3.00) (0.43,2.98)
1.93% 5.02% 1.57% 2.38846 165 (0.25, 4.50) (0.25, 3.33)
(0.70, 4.50) (0.70, 4.50)
res.per.nr 1.67% 4.47% 1.59% 2.50577 238 (1.00, 3.00) (1.00, 3.00)
1.75% 4.28% 1.20% 2.57701 157 (1.00, 3.50) (1.00, 3.50)
(1.00, 3.50) (1.00, 1.86)
res.per.ps 1.75% 4.34% 1.19% 2.57701 158 (0.20, 1.10) (0.20, 1.10)
1.03% 2.02% 0.46% 2.53809 95 (0.20, 4.80) (0.20, 4.80)
(0.90, 4.80) (0.92, 4.80)

! Fora key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is the actual

adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme values.
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Table D.6b Distribution of Weight Adjustment Factors and Weight Products (Model Group 6: East South Central)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 32 0.91 182 0.20 65 1.01 72 0.23 21 0.53 30 0.07 6
1% 318 0.96 324 0.20 164 1.01 189 0.26 75 1.00 75 0.20 62
5% 326 1.01 341 0.57 338 1.01 389 0.62 344 1.01 367 0.85 348
10% 401 1.02 421 0.83 439 1.01 583 0.73 549 1.04 614 0.91 604
25% 587 1.04 614 0.95 618 1.08 874 0.87 855 1.11 999 0.97 1,009
Median 697 1.06 745 1.05 768 1.37 1,356 0.98 1,417 1.22 1,655 1.01 1,664
75% 800 1.08 902 1.19 937 5.90 4,651 1.11 4,321 1.37 5,225 1.05 5,005
90% 958 1.11 1,016 1.40 1,138 11.51 7,429 1.25 7,677 1.58 10,119 1.09 10,170
95% 984 1.15 1,058 1.60 1,294 13.60 10,825 1.40 10,367 1.76 13,821 1.16 14,253
99% 1,025 1.20 1,177 2.37 1,760 15.75 13,970 2.42 14,303 2.29 20,755 1.81 21,326
Maximum 5,829 7.01 6,135 3.10 9,078 20.41 32,310 11.88 55,319 3.50 61,120 7.35 47,260
n 8,933 8,393 8,393 8,393 8,393 4,559 4,559 4,559 4,559 3,602 3,602 3,602 3,602
Max/Mean 7.93 - 7.85 - 11.32 - 10.67 - 18.34 - 16.00 - 12.40

Note 1: Weight component 9 and weight product 1-9 are excluded because weight 9 = 1 for all selected dwelling units.

Note 2: Under GEM, nonresponse adjustment factors (weight components #7 and #12) could be less than 1 due to the built-in control for extreme values. For an explanation, see Chapter 2.

!sel.sdu.des refers to selected screener dwellling unit design weight and sel.per.des to selected person design weight. For a key to other modeling abbreviations, see Chapter 5, Exhibit 5.1.

% Based on eligible dwelling units.
3 Based on screener-complete dwelling units.

4 Based on screener-complete dwelling units, occupants verified eligible.

5
Based on selected persons.
% Based on questionnaire-complete persons.




Model Group 6 Overview

Dwelling Unit Nonresponse

The first level of percent “Hispanic™ had to be removed from the model due to zero sample. All
other main effects were kept. The removal of the percent “Hispanic” variable from the main effects
carried over into the two- and three-factor effects, and in fact, there were so few “Hispanic” respondents
in this region that most of the segment-level percent “Hispanic” effects at the higher order had too few
respondents to be kept in the model. Only “>10%,” “10-50% segment Hispanic” interactions with
percent owner-occupied dwelling units and the first quintile of rent/housing by “10-50% segment
Hispanic” were retained. Segment percent “Black” at the State level was reduced by removing
Mississippi’s first and fourth quintiles. State segment owner-occupied remained as proposed except for
the removal of Mississippi “50-100% owner-occupied.” Segment percentages owner-occupied by
“Black” were reduced by singularity of the “>10% owner-occupied” by “10-50% Black.”

Few three-factor effects were kept in the model, largely due to hierarchical collapsing and
insufficient sample sizes leading to singularities and zero sample. Alabama retained levels of segment
percent owner-occupied by rent/housing value and segment percentage “Black” by rent/housing value.
Segment percent owner-occupied level “10-50%” by segment percent “Black” was kept for Kentucky and
Mississippi.

Dwelling Unit Poststratification

For the South Central States, all but three proposed one-factor and two-factor effects were kept
in the model. “American Indian/Alaska Native” and “Asian” race categories were combined for the State
by race interaction for Alabama and Kentucky, and race was collapsed to “White” and “non-White” for
the race by Hispanicity interaction.

Based on the hierarchy of effects, interactions involving race and Hispanicity were redefined to
maintain consistency. In addition, “18-25” was combined with “26-34” for the age, race, Hispanicity
interaction. Even with the collapsed category of race, Kentucky still did not support a race by Hispanicity
cross and was dropped. Race was collapsed to “White” and “non-White” for all levels of the State, age,
race interaction, and for Kentucky in the State, race, gender interaction. The age category “12-26” was
created for Mississippi and “18-34” in Alabama due to convergence and in the State, age, Hispanicity
interaction. All other three-factor effects were controlled in full.



(Selected) Person-Level Poststratification

The first level of Hispanicity was removed due to singularity and the “college dorm” and “other

group quarters” levels were combined. All other main effects were kept.

Carrying the effect of dropping “50-100% segment Hispanic” from the main effects, interactions
with it among two- and three-factor effects were correspondingly removed. Although all two-factor
crosses of percent “Hispanic” were present in the percent owner-occupied crosses, none of the
rent/housing crosses were retained. The small sample present for the “10-50%" level of this variable
made inclusion of three-factor interactions with it difficult as well, and many of them also were removed.
Other non-State two-factor effects that were altered include age by race being collapsed to age by
“White” and *“ non-White” for age categories spanning ranges “over 25,” and the “>10% owner-
occupied” by “50-100% segment Black” cross. State-level race was reduced to “White, Black, and
Other” for Kentucky. Alabama and Mississippi combined Hispanicity effects. Mississippi combined
percent segment owner-occupied levels to produce a “0-50%” range and had the first and fourth quintiles

of rent/housing value removed due to singularity.

Among three-factor effects, no race by Hispanicity by gender or State by race by Hispanicity
effects were kept. Age “34-49” was dropped into the reference for the age, Hispanicity, by gender
interaction. Age, race, by gender was adjusted to feature the simplified “White” and “non-White” race
categories for age ranges “26-34” and “34-49.” Age by race by Hispanicity was greatly reduced, so that
the only effect retained was a “White” and “non-White” combined race for respondents aged “12-17.”
State by age by Hispanicity also was reduced, so that the only effects retained were Kentucky Hispanics
aged “12-17” and “18-25.” Race was redefined into “White” and “non-White” categories for the State,
race, and gender interaction. Alabama was the only State that supported a Hispanicity by gender
interaction. Lastly, after dropping all levels of race for “26-34” and “35-49” in Alabama, all remaining
State by age combinations combined “Black™ and “Other” in the State by age by race interaction.

(Respondent) Person-Level Nonresponse

At the main effects level, race was reduced to three levels by combining “Asian” and “Native
American/Alaska Native.” Also, main effects group quarters and segment percent Hispanic were reduced,
the former by combining the “other” and “college dorm” levels, the latter by removing the “50-100%”
level due to zero sample.

Among two-factor effects, the age by race interaction collapsed the race categories “Black™ and
“Other” for ages “26-34” and “35-49.” Similarly, “Black” and “Other” were combined for the race by
Hispanicity and State by race interactions. Due to zero sample in the reference level, “<10% owner-
occupied dwelling units in segment” by “10-50% segment Black” was dropped. Conserving the hierarchy

of effects removed the “50-100% segment Hispanic” level of interactions with segment percent
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“Hispanic.” This affected the percent owner-occupied by percent “Hispanic” and led to the removal of
the “10-50%" by “10-50%" level to correct a zero sample reference level as well. State by percent
“Hispanic” and rent/housing by percent “Hispanic,” due to small sample, were removed entirely.
Alabama and Mississippi “Hispanic” samples were pooled for the State by Hispanicity interaction. For
each State in the State by percent segment “Hispanic” interaction, percent “Hispanic” levels “10-50%”
and “50-100%” were combined. Likewise, for each State in the State by percent owner-occupied levels,
“<10%” and “10-50%” were combined. The State interaction with rent/housing was reduced by
collapsing Alabama by quintile 1 and Mississippi quintile 4 with the reference.

Most three-factor interactions were removed. Of those that remained in the model, most were in
the State by race by age interaction and State by age by gender (all levels were kept for this effect). That
effect was reduced by combining “Black™ and “Other” race categories for each State’s age “26-34 and
“35-49” categories. State by race by gender also was kept, but “Black” and “Other” were collapsed in
Kentucky. Lastly, the age by race by gender effect collapsed “Black” and “Other” for each age category
except “12-17.”

(Respondent) Person-Level Poststratification

All proposed main effects were kept for this model. The two-factor effect age by race was
reduced by combining “Black” and “Other” for the “35-49” age category. “Black” and “Other” also were
combined for race by Hispanicity. State-level race was reduced to “White” and “non-White.” Age by
Hispanicity had “35-49” by Hispanicity collapsed with the reference. State by Hispanicity was dropped
for all States except Alabama.

Age by race by gender combined “Black” and “Other” for each age category, and combined ages
to create a “35+” level by dropping “35-49” into the reference. State by race by gender also was reduced
by combining “Black” and “Other.” Each State in the State by race interaction combined “Black™ and
“Other” due to the hierarchy of effects. All initially proposed levels of State by age by gender were
retained. Of the three-factor effects involving Hispanicity, only age by race by Hispanicity and race by
Hispanicity by gender retained any levels in the model. Age by race by Hispanicity kept collapsed “12-
177 and “18-25” “Black plus Other” effects, and race by Hispanicity by gender kept “Black plus Other.”
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Exhibit D6.1 Covariates for 2001 NHSDA Person Weights (res.sdu.nr),

Model Group 6: East South Central

Variables Levels Proposed Final Comments

One-Factor Effects 22 21

Intercept 1 1 1 All levels present.

State 4 3 3 All levels present.

Quarter 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 2 All levels present.

%Black 3 2 2 All levels present.

%Hispanic 3 2 1 Drop (1); sing.

%Owner Occupied 3 2 2 All levels present.

Rent/housing Value 5 4 4 All levels present.

Two-Factor Effects 86 61

State x Quarter 4*4 9 9 All levels present.

State x Pop. Density 4*4 9 6 Drop (*,1); zero counts/sing.

State x Group Quarter 4*3 6 3 Drop (2,1) & (3,*); zero cnts/sing.

State x %Black 4*3 6 6 All levels present.

State x %Hispanic 4*3 6 0 Drop all; zero cnts/sing.

State x %Owner Occupied 4*3 6 5 Drop (3,1); sing.

State x Rent/housing 4*5 12 10 Drop (3,1) & (3,4); zero cnts/ sing.

%Owner x %Black 3*3 4 3 Drop (3,2); zero cnts/sing.

%Owner x %Hispanic 3*3 4 2 Drop (*,1); zero cnts/sing.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 1 Keep (2,2). Drop remainder; zero cnts/sing./ conv.

Three-Factor Effects 96 12

State x %Owner x %Black 4*3*3 12 4 Keep (2,2,*%) & (3,2,*). Drop remainder; zero cnts./sing.
/ conv.

State X %Owner X %Hispanic 4%3%3 12 0 Drop all zero cnts, sing.

State x %Owner x Rent/housing 4*3*5 24 3 Keep (1,2,1), (1,2,2), & (2,2,1);
Drop remainder; zero cnts, sing., conv.

State x Rent/house x % Black 4*3*5 24 5 Keep (1,1,%), (1,2,*), & (1,3,2). Drop remainder; zero
cnts, sing. conv.

State x Rent/housing x %Hispanic 4*3*5 24 0 Drop all; zero cnts, sing., conv.

Total 208 94
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Exhibit D6.2 Covariates for 2001 NHSDA Person Weights(res.sdu.ps),

Model Group 6: East South Central

Variables Level Proposed Final Comments

One-Factor Effects 16 16

Intercept 1 1 1 All levels present.

State 4 3 3 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 57 54

Age x Race(3 level) 5%3 8 8 All levels present.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3 level) x Hispanicity 3%2 2 1 Coll. (2,1) & (3,1); conv.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 4*4 9 9 All levels present.

State x Age 4*5 12 12 All levels present.

State x Race(4 level) 4*4 9 7 Coll. (1,3) & (1,4), (2,3) & (2,4); conv.

State x Hispanicity 4*2 3 3 All levels present.

State x Gender 4*2 3 3 All levels present.

Three-Factor Effects 85 68

Age x Race(3) x Hispanicity 5%3%2 8 3 Coll. (1,2,1) & (1,3,1), (4,2,1) & (4,3,1); hier. Coll.
(2,%,1), & (3,*,1); conv.

Age x Race(3) x Gender 5*3%2 8 8 All levels present.

Age x Hispanicity x Gender 5%2%2 4 4 All levels present.

Race3 x Hispanicity x Gender 3%2%2 2 1 Coll. (2,1,1) & (3,1,1) hier.

State x Age x Race(3 level) 4*5%3 24 20 Coll. (3,2,1) & (3,3,1) Do the same for all levels of Age
within that State.

State X Age x Hispanicity 4%5%2 12 10 Coll. (1,2,1) & (1,3,1), (3,1,1) & (3,2,1).

State x Age x Gender 4*5%2 12 12 All levels present.

State x Race(3 level) x Hispanicity =~ 4%3*2 6 2 Coll. (1,2,1) & (1,3,1); hier. Coll. (2,2,1) & (2,3,1); zero
cnts. Drop (3,*,1); conv.

State x Race(3 level) x Gender 4%3%2 6 5 Coll. (3,2,1) & (3,3,1); conv.

State x Hispanicity x Gender 4*2%2 3 3 All levels present.

Total 158 138
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Exhibit D6.3 Covariates for 2001 NHSDA Person Weights (sel.per.ps),

Model Group 6: East South Central

Variables Levels Proposed Final Comments

One-Factor Effects 34 32

Intercept 1 1 1 All levels present.

State 4 3 3 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 1 Coll (1) & (2); conv.

%Black 3 2 2 All levels present.

%Hispanic 3 2 1 Drop (1); sing.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4 All levels present.

Two-Factor Effects 119 96

Age x Race(3) 5%3 8 6 6 - Coll (3,2) & (3.3), (4,2) & (4,3); conv.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3*2 2 2 All levels present.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 3 Drop (3,1); sing.

%Owner x %Hispanic 3*3 4 2 Drop (2,1) & (3,1); heir.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 0 Drop (*,1); heir. Drop (4,2); sing. Drop (1,2) & (3,2);
zero cnts. Drop (2,2); conv.

State x Quarter 4*4 9 9 All levels present.

State x Age 4*5 12 12 All levels present.

State x Race(4 level) 4*4 9 9 Coll (2,3) & (2,4); conv.

State x Hispanicity 4*2 3 3 Coll (1,1) & (3,1); conv.

State x Gender 4*2 3 3 All levels present.

State x %Black 4*3 6 6 All levels present.

State x %Hispanic 4*3 6 Drop (1,1); heir. Do the same for all states. Drop (3,2);
zero cnts. Drop (2, 2); sing.

State x %Owner Occupied 4*3 6 5 Drop (3,2); sing.

State x Rent/housing 4*5 12 10 Drop (3,1),& (3,4); sing.

Three-Factor Effects 85 37

Age x Race(3) x Hispanicity 5%3%*2 8 1 Drop (3,%,1) & (4,*,1); zero ref. Drop (2,*,1); sing.
Coll. (1,1,1) & (1,2,1); zero cnts.

Age x Race(3) x Gender 5*3%) 8 6 Coll (3,2,1) & (3,3,1), (4,2,1) & (4,3,1); conv.

Age x Hispanicity x Gender 5%2%2 4 3 Drop (4,1,1); conv.

Race3 x Hispanicity x Gender 3#2%2 2 0 Drop all; conv.

State x Age X Race(3 level) 4*5%3 24 9 Drop (1,3,*) & (1,4,%). Coll (1,2,2) & (1,2,3); conv. Do
the same for all states.

State x Age x Hispanicity 4*5%2 12 2 Drop (1,%,1), (3,%,1), (2,3,1) & (2,4,1); conv and zero
cnts.

State x Age X Gender 4*5%2 12 12 All levels present.

State x Race(3 level) x Hispanicity 4%3%)2 6 0 Drop all; conv, sing, or zero cnts.

State x Race(3 level) x Gender 4*3%2 6 3 Coll (1,2,1) & (1,3,1); conv. Do the same for all states.

State x Hispanicity x Gender 4%2%) 3 1 Drop (2,1,1) & (3,1,1); conv.

Total 238 165
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Exhibit D6.4 Covariates for 2001 NHSDA Person Weights (res.per.nr),

Model Group 6: East South Central

Variables Levels Proposed Final Comments

One-Factor Effects 34 31

Intercept 1 1 1 All levels present.

State 4 3 3 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4) 4 3 2 Coll. (3) & (4); conv.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Relation to Householder 4 3 3 All levels present.

Population Density 4 3 3 All levels present.

Group Quarter 3 2 1 Coll (1) & (2); conv.

%Black 3 2 2 All levels present.

%Hispanic 3 2 1 Drop (1); zero cnts.

%Owner Occupied 3 2 2 All levels present.

Rent/house Value 5 4 4All levels present.

Two-Factor Effects 119 86

Age x Race(3) 5%3 8 6 Coll (3,2) & (3,3), (4,2) & (4,3); conv.

Age x Hispanicity 5%2 4 4 All levels present.

Age x Gender 5%2 4 4 All levels present.

Race(3) x Hispanicity 3%2 2 1 Coll (2,1) & (3,1); conv.

Race(3) x Gender 3*2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

%Owner x %Black 3*3 4 3 Drop (3,2); ref zero.

%Owner x %Hispanic 3*3 4 1 Drop (*,1); zero cnts. Drop (2,2); ref zero.

%Owner x Rent/housing 3*5 8 8 All levels present.

Rent/housing x %Black 3*5 8 8 All levels present.

Rent/housing x %Hispanic 3*5 8 0 Drop all; conv.

State x Quarter 4*4 9 9 All levels present.

State x Age 4*5 12 12 All levels present.

State x Race(4 level) 4*4 9 6 Coll (*,3) & (*,4); conv.

State x Hispanicity 4*2 3 2 Coll (1,1) & (3,1); conv.

State x Gender 4*2 3 3 All levels present.

State x %Black 4*3 6 3 Coll (*,1) & (*,2); conv.

State x %Hispanic 4*3 6 0 Drop all; conv.

State x %Owner Occupied 4*3 6 3 Coll (*,2) & (*,3); conv.

State x Rent/housing 4*5 12 10 Drop (2,1), (3,4); ref. zero.

Three-Factor Effects 85 40

Age x Race(3) x Hispanicity 5%3%*2 8 0 Drop all; conv./sing./zero cnts.

Age x Race(3) x Gender 5%3%) 8 5 Coll. (2,2,1) & (2,3,1), 3,2,1) & (3,3,1), (4,2,1) &
(4,3,1); conv.

Age x Hispanicity x Gender 5%2%2 4 0 Drop all; conv./sing./zero cnts.

Race(3) x Hispanicity x Gender 3%2%2 2 0 Drop all; conv./sing./zero cnts.

State x Age x Race(3 level) 4*5%3 24 18 Coll. (*,3,2) & (*,3,3), (*,4,2) & (*,4,3); conv.

State x Age x Hispanicity 4*5%2 12 0 Drop all; conv./sing./zero cnts.

State x Age X Gender 4*5%2 12 12 All levels present.

State x Race(3 level) x Hispanicity =~ 4*3*2 6 0 Drop all; conv./sing./zero cnts.

State x Race(3 level) x Gender 4*3%2 6 5 Coll. (2,2,1) & (2,3,1); conv.

State x Hispanicity x Gender 4*2%2 3 0 Drop all; conv./sing./zero cnts.

Total 238 157

D-85



Exhibit D6.5 Covariates for 2001 NHSDA Person Weights (res.per.ps),

Model Group 6: East South Central

Variables Levels Proposed Final Comments

One-Factor Effects 16 16

Intercept 1 1 1 All levels present.

State 4 3 3 All levels present.

Quarter 4 3 3 All levels present.

Age 5 4 4 All levels present.

Race(4 level) 4 3 3 All levels present.

Gender 2 1 1 All levels present.

Hispanicity 2 1 1 All levels present.

Two-Factor Effects 57 46

Age x Race(3 level) 5*3 8 7 Coll. (4,2) & (4,3); conv.

Age x Hispanicity 5%2 4 3 Drop (4,1); ref. zero

Age x Gender 5%2 4 4 All levels present.

Race (3 level) x Hispanicity 3%2 2 1 Coll. (2,1) & (3,1); conv.

Race(3 level) x Gender 3%2 2 2 All levels present.

Hispanicity x Gender 2%2 1 1 All levels present.

State x Quarter 4*4 9 9 All levels present.

State x Age 4*5 12 12 All levels present.

State x Race(4 level) 4*4 9 3 Coll (*,2) & (*,3), (*,4); conv.

State x Hispanicity 4%*2 3 1 Drop (2,1), (3,1); conv.

State x Gender 4*2 3 3 All levels present.

Three-Factor Effects 85 33

Age x Race(3) x Hispanicity 5*3%*2 8 2 Kept (1,3,1), (2,3,1); conv.

Age x Race(3) x Gender 5%3*2 8 3 Coll (1,2,1) & (1,3,1), (2,2,1), (2,3,1), (3,2,1) & (3,3,1)
conv. Drop (4,2,1), 4,3,1); conv.

Age x Hispanicity x Gender 5%2%2 4 0 Drop all; conv./sing./zero cnts.

Race3 x Hispanicity x Gender 3%2%2 2 1 Coll (2,1,1) & (3,1,1); conv.

State x Age x Race(3 level) 4*5%3 24 12 Coll (*,*,2) & (*,*,3); conv.

State x Age X Hispanicity 4*5%2 12 0 Drop all; conv./sing./zero cnts.

State x Age x Gender 4*5%2 12 12 All levels present.

State x Race(3 level) x Hispanicity = 4%3*2 6 0 Drop all; conv./sing./zero cnts.

State x Race(3 level) x Gender 4*3%)2 6 3 Coll (*,2,1) & (*,3,1); conv.

State x Hispanicity * Gender 4*2%2 3 0 Drop all; conv./sing./zero cnts.

Total 158 95
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Table D.7a 2001 NHSDA Person Weight GEM Modeling Summary (Model Group 7: West South Central)

Modeli Extreme Weight Proportions Bounds*
odeling
Step' Unweighted Weighted Outwinsor UWE? # XVAR? Nominal Realized
res.sdu.nr 3.12% 2.48% 0.01% 1.1067 208 (1.00, 1,30) (1.03, 1.15)
2.60% 2.65% 0.02% 1.1124 105 (1.00, 1.40) (1.00, 1.40)
(1.00, 1.40) (1.00, 1.34)
res.sdu.ps 2.60% 2.65% 0.02% 1.1124 158 (0.28, 1.40) (0.28, 1.40)
2.39% 2.88% 0.27% 1.1709 140 (0.28, 2.40) (0.28, 2.40)
(0.80, 2.40) (0.83, 2.38)
sel.per.ps 2.94% 5.42% 1.02% 2.1263 238 (0.35, 1.50) (0.35, 1.50)
. (1] . (1] . (1] . D), 4. D), 4.
0.91% 1.41% 0.15% 2.1089 205 (0.35,2.70) (0.35,2.48)
(0.40, 2.70) (0.40, 2.19)
res.per.nr .92% 40% 15% . .00, 2. .01, 2.
0.92% 1.40% 0.15% 2.1342 238 (1.00, 2.00) (1.01, 2.00)
0.99% 2.40% 0.29% 2.3125 195 (1.00, 3.80) (1.00, 3.80)
(1.00, 3.80) (1.03,1.31)
res.per.ps 0.95% 2.42% 0.32% 2.3135 158 (0.18, 1.30) (0.18, 1.30)
0.86% 2.21% 0.30% 2.3664 125 (0.18, 2.80) (0.18, 2.79)
(0.80, 2.80) (0.80, 1.22)

! Fora key to modeling abbreviations, see Chapter 5, Exhibit 5.1.

2 Unequal weighting effect defined as 1+[(n-1)/n]*CV? where CV = coefficient of variation of weights.

3 Number of proposed covariates on top line, and number finalized after modeling.

* There are six sets of bounds for each modeling step. Nominal bounds are used in defining maximum / minimum values for the GEM adjustment factors. The realized bound is the actual

adjustment produced by the modeling. The set of three bounds listed for each step correspond to the high extreme values, the non-extreme values, and the low-extreme values.
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Table D.7b Distribution of Weight Adjustment Factors and Weight Products (Model Group 7: West South Central)

sel.sdu.des’ res.sdu.nr’ res.sdu.ps’ sel.per.des’ sel.per.ps’ res.per.nr’ res.per.ps '
1-6° 7 1-7° 8 1-8* 10° 1-10° 11° 1-11° 126 1-12¢ 13¢ 1-13°
Minimum 79 0.94 315 0.26 90 1.01 130 0.26 73 0.71 73 0.13 21
1% 316 1.00 321 0.28 238 1.01 320 0.56 270 1.00 328 0.18 130
5% 324 1.01 374 0.71 345 1.01 487 0.72 470 1.04 556 0.63 463
10% 393 1.02 403 0.86 389 1.01 688 0.80 663 1.07 797 0.92 682
25% 551 1.04 601 0.99 632 1.16 1,073 0.89 1,069 1.12 1,245 0.98 1,221
Median 846 1.06 893 1.11 923 1.46 1,588 1.00 1,640 1.21 1,934 1.01 1,970
75% 952 1.09 1,025 1.23 1,185 5.21 4,571 1.09 4,415 1.32 5,188 1.07 4,918
90% 1,076