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Abstract

The Canadian Monthly Wholesale and Retail Trade
Survey (MWRTYS) produces monthly estimates for
sales and inventories at various province and industry
levels. The MWRTS has recently been redesigned,
in part, to provide estimates for the new North
American Industry Classification System (NAICS)
and to take full advantage of administrative datafrom
the Goods and Services Tax program. The redesign
also addressed the need to maintain the quality of the
estimates, to reduce cost and respondent burden, to
update computer systems, and to harmonise concepts
and methods with the annual survey. As part of the
redesign, different tools were developed to ensure
proper monitoring of survey steps. The first type of
‘diagnostic’ tool aims to assess the functionality of
the modules in each survey step while the second
type involves monthly descriptive statistics, such as
number of live units in the sample, imputation
methods used and recurrent top contributors. These
statistics are studied longitudinally to detect changes
that affect the estimates. A third set of diagnostic
toolsis used for analysis of level and trend estimates.
Finally, some of the mgor tools used on a monthly
basis for this survey will be described in this paper.

1. INTRODUCTION

The Monthly Wholesdle and Retail Trade Survey
(MWRTS) produces monthly estimates of total sales
and inventories for industry trade group (TG) and
geographic region (GEO) domains in the Canadian
wholesale and retail trade sectors. The resulting
estimates for this survey are an important economic
indicator since their contribution to the Gross
Domestic Product (in terms of value-added) is
approximately 12%.

The MWRTS has recently undergone a full-scale
redesign to meet a number of objectives. A post-
mortem of how well the redesigned survey has
initially performed with respect to the objectives is
summarised in Trépanier (2004). The majority of the
survey procedures have been modified / updated and
this has resulted in a number of monitoring processes

3954

being created in order to ensure the highest quality
possible.  Section 2 of this paper describes the
objectives of the redesign, what was redesigned and
the present state of the project. In section 3, some of
the maor monitoring or ‘diagnostic’ tools are
discussed and explanations are given of why they are
useful. Some numerical and graphical examples of
these tools are also provided. Section 4 gives a
description of how these tools are used together in
production and the paper ends with some genera
conclusions in section 5.

2. MWRTSREDESIGN
2.1. Objectives and redesigned items

The MWRTS has recently been redesigned to meet a
number of objectivesthat include;

a) providing estimates that correspond to the new
North American Industry Classification System
(NAICS),

b) taking full advantage of administrative data such
asthe Goods and Services Tax (GST) data,

¢) addressing the need to maintain the quality of
estimates with the reduction in sample size,

d) reducing respondent burden where possible,

e) fadlitating the collection, processng and
releasing of data by moving away from the
mainframe environment to one that is pc-based,
and

f) harmonising concepts with the annual wholesale
and retail surveys a Statistics Canada that were
recently redesigned as part of the Project to
Improve Provincia Economic Statistics (PIPES).

The previous full-scale redesign of the MWRTS was
completed in 1988. From the period of this last
redesign in 1988 to the period of the current redesign
that began in year 2000, there have been significant
developments in computer technology, industria
classification and survey methodology. This latest
redesign is a timely one since these developments will
result in a new survey that is an improvement over the
former survey. Furthermore, significant problems will
be avoided in the future by implementing procedures
whose purpose is to maintain the quality of the new
survey.  Examples of the survey-related items that
were modified in the latest redesign included the
following:
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Made better use of administrative data (that is
more up-to-date and expanded for units that are
part of the survey frame) in order to develop an
efficient sampling plan, to improve the imputation
system, and to produce reliable estimates. See
Bérard (2001) for more information.

Surveyed non-employer units for the first time.
For more information, see Bérard (2001).

Utilised Statistics Canada s Generalized Sampling
System (GSAM) to update the sample each month
from a dratified design for each TG by GEO
grouping (cdll) through the addition of a sample
of birth units.

The gratification changed to include a take-none
stratum within each cell. The take-none stratum
congists of the smallest units that are not surveyed
and together represent approximately 5% of the
total size measure for each TG by GEO. The
survey population was then initialy stratified into
a stratum that is sampled with certainty, at most
two take-some dtrata and a take-none stratum.
The method for dtratifying the population was
based on the Lavallée-Hidiroglou algorithm
(1988). It was modified by Ferland (2003) to take
into account the expected rates of out-of-business
units.

Inflated the optimal sample size to compensate for
non-responding or misclassified units on the
survey frame. For more information, see
Trépanier (2004).

Created sample and population update procedures
to efficiently treat birth, desth and misclassified
units each month.

Used the Hidiroglou-Berthelot (1986) method in
the statistica edit procedure to identify outlying
reponses tha can be influentid or non-
representative.  The identified responses are
excluded from impacting imputed values.
Developed an imputation system that makes
better use of historical and / or administrative data
to impute for all non-responding units, especially
for new units and dying units.

Utilised Satistics Canadas  Generalised
Estimation System (GES) to quickly calculate
estimate totals of the surveyed portion and their
variances for various domains of interest. Also, a
post-GES process was developed to calculate
estimates for the take-none portion to alow for
the total (surveyed plus non-surveyed) estimate to
be determined.

Developed andysis tools to better identify
influentia units causing large trend estimates in
TG and GEO domains and to effectively treat
them, if necessary. See Matthews and Bérard
(2002).
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k) Developed diagnogtic tools (they are described in
sections 2.2 and 3).

2.2. Where arewe now in theredesign project?

The second fiscal year of the redesign (2000-01) was
devoted to the development of the sampling plan. The
strategy for the edit and imputation as well as the
estimation methodology were drawn up in 2001-02 and
later finalized in 2002-03. In the early part of 2003-04,
testing of the new processing systems was performed as
well as the implementation of a pre-contact survey for
those units that were selected to be part of the first
sample for the redesigned survey. The first sample for
the redesigned survey was drawn in April 2003.
Recently a parallel run of five months was undertaken
for the reference months of December 2003 to April
2004.

In the pardle run, the former MWRTS and the
redesigned MWRTS were both administered from start
to finish with monthly estimates being generated from
each design for the five reference months. The parallel
run was beneficid in terms of verifying that al the
systems for the redesigned survey were functioning as
expected on live respondent data from the newly
selected sample.

Moreover, the estimates for a particular month (level
estimates) and those comparing the particular month to
an earlier month (trend estimates) from the former
survey were available as a guide for those estimates
resulting from the redesigned survey. Differences in
sampling design had to be taken into account.  For
ingtance, the sampling frames differed since the
coverage of the frame for the redesigned survey is
larger including many businesses without employees.
Businesses without employees (considered non-
employer businesses) were, for the most part, not part
of the former sampling frame. Non-employer
businesses were taken into account each month in the
former retail survey through the use of an adjustment
factor that was constant throughout the years. The
redesigned survey also has a take-none portion where
the estimates come from administrative sources, while
the former survey did not have such a take-none
portion. The samples for the former and redesigned
surveys contained a large overlap of units, athough this
was not controlled at the time of sample salection.

The month of April 2004 weas the last reference month
of the five month parallel run. During the first four
months of the paralée run, only the estimates resulting
from the former survey were published but, beginning
in reference month April 2004, the estimates resulting
from the redesigned survey were published. For the
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five months of the parald run and the months
following, a number of survey processes were
implemented to ensure proper monitoring of the
various survey steps in the redesigned survey. Three
different types of ‘diagnostic’ tools were developed
with the following objectives:

1) To assessthe functionality of the modules in each
survey step.

2) To produce monthly descriptive statistics that can
be studied longitudinally to detect changes that
ultimately affect the estimates.

3) To peform andysis of the level and trend
estimates.

During the months of the parallel run, thefirst objective
was the one that was the mogt critical as it was
important to have dl the modules functioning as
intended. However, as the pardld run was coming to
an end, the last two objectives moved to the forefront as
it became increasingly important to monitor changes
that were driven by the data (either reported or
imputed). The focus of the next two sections will be to
present the diagnostic tools that were devel oped to meet
the last two objectives.

3. EXAMPLESOF DIAGNOSTIC TOOLS

The diagnostic tools which are associated with
numerous survey steps of the redesigned MWRTS
were tested before and during the five month parallel
run. Since the parallel run, fine-tuning of the toolsto
meet the needs of all involved in the survey is being
undertaken. The three survey steps that this paper
will concentrate on ae 1) sample update, 2)
imputation, and 3) estimation.

3.1 Sample Update

The MWRTS is a recurring monthly survey that
produces both level estimates and trend estimates
(change estimates) for two variables: monthly sales
and inventories. To produce accurate level estimates,
it is necessary to update the initial sample on a
monthly basis to take into account births and deaths
in the population as well as structure and activity
changes among the recurring units. However, the
monthly sample updates must have a minimal impact
on the monthly change estimates and must take into
account survey feedback to the survey frame in order
to avoid introducing a bias in the estimates. A
weakness of the former survey was its lack of
monitoring at the sample update stage. Without
efficient tools at this stage, it was not rare to have
surprise discoveries at the estimation stage.
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It should be noted that in April 2003, the sample for
the redesigned survey was first selected and it was
done independently of the sample that existed for the
former survey. This period is referred to as origina
stratification.  Furthermore, the sample for the
redesigned survey remains virtually the same month
after month with the exception of a sample of birth
unitsthat are added monthly.

Statistics Canada’'s Business Register (BR) provides
the survey frame for the MWRTS. The sample
updates are driven by this survey frame that is
updated each month. The BR is a structured list of
businesses engaged in the production of goods and
services in Canada. It is a centrally maintained
database containing detailed descriptions of most
businesses operating within the country. The
businesses on the BR ae represented by a
hierarchical statistical structure with four levels, with
the statistical enterprise at the top, followed by the
statistical company, the statistical establishment and
the statistical location. An enterprise can be linked to
one or more datigical companies, a atistical
company can be linked to one or more satitical
establishments, and a statistical establishment can be
linked to one or more stetistical locations.

The MWRTS sampling unit is called a cluster and it
is a group of dtatistical establishments. A cluster of
establishments is defined as al establishments
belonging to a statistical enterprise that are in the
same TG and GEO. The MWRTS is actudly two
separate surveys with two independent samples (one
of establishments classified to the retail trade sector
and the other of establishments classified to the
wholesale trade sector). The size of the sample for
the retail trade survey is around 12,000 clusters while
it is approximately 8,000 clusters for the wholesale
trade survey. Each month when the sample is
updated to account for survey frame changes, the
diagnostic tools that have been utilised during this
step have proven to be very valuable.

Before proceeding into describing the various sample
update diagnostic tools, it is important to mention
that a user friendly system has been developed using
SAS/AF to quickly access the diagnostics.

The following image (Image 1.) shows the menu
screen of this system. From this menu, it is possible
to quickly access various diagnostics from the
particular survey (either retail or wholesale) for a
particular reference period. For a number of the
options that can be selected from the menu screen, it
is possible to have the diagnostics in tabular or
graphical form.
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Image 1 Sample UpdaIe Dlagnostlcs Menu Screen

a
RETAIL
WHOLESALE

One of the first diagnostic tools (labelled ‘Live Est’
in Image 1.) used each month following the execution
of the sample update process in GSAM is the
comparison of the number of live statigtica
establishments to the previous month. This is an
important tool as it gives a heads-up on what to
expect when data are received from the respondents
for that reference month. This comparison is done
for each industry and geographical region level. For
instance, assuming all other factors being constant, if
there has been a significant increase in the number of
live establishments in a particular industry from one
month to the next, an increase in the monthly sales
estimate would not be considered a surprise. It
should be noted that some month-to-month
fluctuations result because of the way the BR makes
its updates and these movements should be taken into
account during any analysis.

Another important tool (‘Clusters’) is one that
caculates cluster counts. As mentioned earlier,
groups of statistical establishments belonging to a
statistical enterprise that are in the same TG and GEO
are known as clusters. Clusters are the sampling unit
and they are, for the most part, the level for which
data are collected from the respondents. Reporting
preferences and data availability by the survey
respondent can result in collection entities being
different than the cluster. The cluster counts for the
population and sample are provided in terms of live
clusters (containing at least one live statigtical
establishment) and in terms of total clusters (live and
dead). Sampled clusters that die (become either out-
of-business or out-of-scope) remain in the sample
since they are representative of the population.
However, they are important to operations staff since
it will not be required, after a verification, to contact
them for a response. Contrarily, new clusters (e.g.
those containing just new statistical establishments)
can enter the sample each month. It is vital that
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operations staff know the number of units that will
have to be contacted for the first time.

Chart 1 that follows is a graphical example of how
the number of live clusters has changed from April
2003 to July 2004 in both the retail sample and
population. As one can see, the sample of live
clusters has generally been declining during this
period while the population has shown a general
increase. The larger drop in sampled clusters during
thefall of 2003 (just prior to the 5 month paralel run)
is due to a pre-contact survey that was administered
to the newly selected sample for the redesigned
MWRTS in order to access their status (ie. industry,
geography, live/dead). Many deaths were discovered
in the sample during the pre-contact survey. This
result showed that the administrative source was not
as likely as identifying the dead out-of-sample
clusters as the pre-contact survey was in identifying
the dead in-sample clusters. From February 2004 to
July 2004, the decline in the number of live clusters
in the sample has been due to the fact that there have
been more dead clusters in the current sample than
new live clusters entering the sample as births. The
decline during this same period is not present among
the live clusters in the population since deaths are not
as readily known among the non-sampled units.

A number of other charts for other types of clusters
(i.e. total, dead, etc.) are available through this
diagnostic tool in graphica as well as in tabular
forms.

Chart 1; Number of Live Clusters - Retail
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A number of other diagnostic tools for the sample
update involve the size measure of the clusters. As
mentioned earlier, the MWRTS population was
initially stratified into a stratum that is sampled with
certainty, at most two take-some strata and a take-
none stratum. The stratification is done by TG and
GEO and by a size measure that is created using
either independent survey data or administrative
variables. Take-none strata serve to reduce
respondent burden by excluding the smallest clusters
from the surveyed population. In the redesigned
MWRTS, these clusters together represent at most
five percent of total sales for each TG by GEO
domain. Instead of sending questionnaires to these
units, their contribution will be estimated through the
use of administrative data.

Among the various diagnostic tools available at
sample update, there is one (‘TN to TA’) involving
the size measure that identifies take-none clusters that
could possibly be promoted to atake-all cluster. This
tool identifies candidates among the take-none
clusters by listing those whose current size measure
exceeds the boundary separating large take-some
clusters from the take-all clusters (as opposed to what
was determined at origina stratification). These
candidates are researched in order to determine if
they should become a take-all cluster or not. This
diagnostic tool has been developed to quickly
identify poorly stratified clustersin our sample and to
minimize the effect of take-none clusters upon the
total edtimate. Remember that the total estimate
consists of the estimate coming from the surveyed
portion (take-all and take-some clusters) plus the
non-surveyed portion.  Through monthly sample
updates, it is desired that the contribution of the non-
surveyed portion to the total estimate does not
significantly exceed five percent, especialy in the
months following the onset of estimates resulting
from the redesigned survey. With the amount of
changes to the MWRTS, it was decided to keep a
tight control on take-none clusters since it was
desired that the surveyed portion should be
principally driving the monthly trend estimates.

Another useful tool (‘Size Chg') identifies clusters,
based on a pre-specified condition, having size strata
changes. The MWRTS has a pre-specified condition
of making clusters that consist of multiple industry
groups and/or multiple geographic regions take-all
clusters regardless of their size. For example, this
can result when a sampled take-some cluster begins
reporting for two or more TGs or GEOs because
there has been a change in its structure (which results
in this cluster being different from other clustersin its
earlier stratum in terms of TG and/or GEO).
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Whenever a cluster changes its stratum as above and
a cluster is promoted to the take-al stratum, the
effect on the estimates is monitored in order to
determine if the resulting estimates mirror redlity.
The effect is even more closely monitored when any
restratification is performed. For instance, it is
planned in the redesigned MWRTS to do an annual
mini-restratification based only on size measure
changes to restratify the most extreme cases. In this
type of restratification, the resulting listing from
another diagnostic tool will indicate the magnitude of
size strata changes as well as the reasons behind the
changes. For more information on restratification,
see Majkowski (2001).

A related tool (‘Size Table') outputs cluster counts
from the population for each stratum based on the
strata that would result from using the size measures
of two different periods. These tables can indicate
when it would be a good idea to do a regtratification
based on size measure changes.

The final two sample update diagnostic tools (‘Max
Wgt' and ‘Wgt Chg') to be presented in this paper
involve the sampling weights for the clusters. At
origina stratification, maximum weights that took
into account the type of industry were set for the
large take-some (LTS) and small take-some (STS)
strata. The maximums were created to minimize the
occurrence of erratic estimates that can result if a
sampled unit’s response is unrepresentative of non-
sampled units. The sampling weights are re-
calculated each month based on the changes to the
population / sample for the current reference month,
while GSAM attempts to get the sampling fraction as
identical or as similar to the sampling fraction a
original stratification. Since rebalancing of the frame
is not performed each month, it is possible to get
sampling weights somewhat different than at origina
stratification. For more information on GSAM and
rebalancing, see Statistics Canada (1996). The TG
by GEO by size strata that have larger than maximum
weights are monitored at the TG by GEO cell level in
order to determine if they still produce reliable
estimates. The other tool identifies cells that have a
large percentage change in the sampling weight when
compared to the previous month. The benefit of this
tool is to prevent large trend estimates resulting
somewhat artificialy if they have been simply caused
by a difference in sampling weights from one month
to the next. If the sampling weight ends up
considerably higher than the maximum and the
reliability of the estimates also decreases, then this
aso signals that some sort of restratification is
necessary.



ASA Section on Survey Research Methods

An example of the maximum weight diagnostic tool
isshownin Table 1. It showswhich TG x GEO cells
have a stratum (either LTS or STS) with a sampling
weight (wgt) that exceeds the specified maximum
(Maxwgt). The weight is calculated each month with
the updated population (N) and sample (n) counts in
each stratum. As can be seen for al the cases in
Table 1, the sampling weight has only dlightly
exceeded the maximum weight. These cases will be
monitored each month.

Table 1. Maximum Weights Exceeded — Wholesale

(May 2004)
TG | GEO [ Stratum N n Wagt M axwgt
030 35 LTS 151 15 10.07 10
030 35 STS 601 | 20 30.05 30
050 24 LTS 217 | 36 6.03 6
050 59 STS 182 | 12 15.17 15
062 24 LTS 81 8 10.13 10
062 24 STS 361 | 12 30.08 30
062 35 LTS 138 | 13 10.62 10
090 24 LTS 62 6 10.33 10
100 48 STS 250 8 31.25 30
130 24 LTS 223 43 5.19 5
160 24 STS 1590 | 63 25.24 25

3.2 Imputation

Imputation in the MWRTS is performed for those
responses that are missing for reasons such as the
respondent not being reached, the data not being
provided when the respondent was contacted or a
refusal to respond for a particular month. The
monthly questionnaire nonresponse rate based on
clusters in the redesigned MWRTS has been between
ten and fifteen percent at the national level. The
diagnostic tools for the imputation process have been
beneficial in assessing the quality of the values
derived by the imputation system to replace the
missing values.

The strategy that is used by the imputation system to
impute a missing value is dependent upon whether
the cluster has been previously in the sampleor if it is
sampled for the first time (a birth cluster). For those
non-birth clusters, historically reported responses as
well as genera trend techniques are used as a basis
for the imputation. General trend imputation requires
the identification of imputation groups, i.e., the
identification of homogeneous groups of clusters at
the TG, GEO and size level. Since historical data
from the survey are non-existent for birth clusters,
administrative data (i.e., data from the GST program)
aswell as atrend calculated from similar clusters that
responded is used as the imputation method. A
diagnostic tool that summarises which imputation
method has been used is helpful each month in
determining if the reliability of the estimates is
influenced by the type of imputation method used.
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This will become more useful once the total variance
of the estimates includes a measure indicating what
proportion of the variance is due to the imputation
system. Thisisafuture project for the MWRTS.

Table 2 is an example of a summary table showing
the frequency of imputation methods that were used
to impute a value for wholesale sales in March 2004
for 4 TGs. Note: Ratio imputation using previous
month (PM), ratio imputation using previous year
(PY), ratio imputation using next month (NM),
regression using previous month and previous year
(RM) and ratio using GST information (GST).
Table 2. Imputation Method vs. TG
(Wholesale Sales—March 2004)

TG Imputation Method Total
PM PY | NM | RM | GST

110 25 1 0 7 0 33

120 5 0 1 21 0 27

130 54 35 1 84 0| 174

140 11 11 1 29 2 54

A second diagnostic summarises which imputation
group was used. Following imputation, a summary
of imputation groups used can provide some insight
into modifying imputation methods or types of
imputation groups. Often it can be due to the fact
that the trends were derived from responding clusters
whose responses are quite different from the non-
responding clusters.

3.3 Estimation

Estimation is the survey step that assumes that input
values (following imputation) are correct and
complete before calculating the required estimates
and their respective quality measures. In the
redesigned MWRTS, estimates and quality measures
are calculated for the survey portion through the use
of GES (Estevao, 2004). For the non-surveyed
portion, estimates derived from administrative data
are calculated by a post-GES process. In this
process, the total estimate (surveyed plus non-
surveyed) is also calculated. The quality measures
from the surveyed portion are transferred to the total
estimate. This is done for the time being since it is
planned to better estimate the error associated to the
non-survey portion in the future.

For each reference month, a listing of clusters is
produced containing the top contributors to the level
estimate. The importance of this diagnostic is to
verify that this list does not contain any surprises in
terms of composition and to verify that the reported
or imputed value for these influentia clusters is
accurate. Another diagnostic related to the preceding
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one performs a comparison of top contributors from
one month to the next. The appearance or absence of
top contributors can result in a large monthly change
estimate. Again, research is required to verify the

at the time of initial stratification (April 2003) and is
based on the size measure at that time.
Table 3: Outlier Treatment
(Wholesale Sales—March 2004)

accuracy of influential clusters. TG x| Target | Expected Before After
GEO | CV(%) | CV (%) Est. cv Es. cv
. (M$) (%) (M9) (%)
Sometimes take-some clusters can be poorly 000 x 00 120 0.67 38592 | 073 | 38284 | 067
stratified and can lead to inconsistent results. A 000 x 10 2.50 117 223 | 241 27 | 137
di stic tool can identify the clusters that are not gt 23 L3 L _ALh £ 1B
1agnostic | y 110X 00 350 260 1181 | 424 | 1170 | 377
representative of other take-some clusters. In 120 x 00 350 2.94 1,054 | 351 1,047 | 318

extreme cases, it is important to promote this cluster
to the take-all stratum with a weight of one and to
adjust the weights of the remaining take-some
clusters accordingly.

In order to assess the impact of the various treatments
performed on the clusters, a diagnostic tool has been
developed to determine the proportion of the total
estimate that is due to certain populations of interest.
Some population of interests are the following.

a) Birth clusters

b) Rebirth clusters (clusters previously alive that

died and have recently become alive)

¢) Imputed clusters

d) Restratified clusters (has a stratum or weight
change been significant?)

€) Pre-specified clusters (the effect of making a
cluster pre-specified)

f) Clustersthat are adjusted by a correction factor

A final diagnostic identifies the top contributors
leading to a coefficient of variation (CV) for an
estimate that is above a pre-determined target at the
national, industry group or geographical region level.
This diagnostic is related to the outlier detection
strategy (Matthews and Bérard, 2002) following
estimation where influentia clusters are identified as
contributing to an unacceptable trend estimate. In the
determination of the sample, it was chosen such that
the expected CV through the use of the size measure
at original stratification would be less than the pre-
determined target. It is planned for the future to
incorporate this tool with the outlier detection
strategy into one tool in order to identify the clusters
in cells which have unacceptable realised CVs, to
determine those causing unacceptable trend
estimates, and to suggest treatments for them.

An example of the output produced by this final tool
is shown in Table 3. The table shows the last part of
this tool following the identification of units leading
toward higher than target CVs and following their
suggested treatments. Table 3 contains the effect of
implementing the suggested treatment on the
estimates and CVs for selected TG x GEO cdlls. It
should be noted that the expected CV was calculated
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As the Table 3 shows, there is one TG x GEO cdll
(110 x 00) where the CV after implementing the
suggested treatment il results in one that is above
the target (3.77 versus 3.50). This has resulted since
the auxiliary information used in the outlier detection
strategy does not clearly show that further treatments
are necessary in this cell. If this particular cell
continues having CV's above the target, it is a signal
that either the sample in this cell needs to be
augmented or renewed.

4. HOW ARE THEY USED IN PRODUCTION?

The tools that have been described in this paper (as
well as others that were not described) have been
created for the redesigned MWRTS to be easily
accessible and to produce outputs that are useful for
analysis purposes. For many of the outputs
produced, their timing in the monthly production
cycleis critical for them to be of value. For example,
let us consider a cycle for one reference month and
describe how the process currently works.

Upon the monthly execution of GSAM, a new
updated sample is chosen. This sample will be
similar to the previous month except for such
changes as birth clusters entering the sample and
existing clusters having different weights due to
structural changes. The updating of the sample as
well as the running of the diagnostic tools for sample
update is performed at the start of the reference
month. For example, for the reference month of
January 2004, the first week of January was for the
sample update to be run and for the sample update
diagnostics to be produced. The diagnostics were
utilised during the rest of January in preparation for
the collection of data during the following month.
The collection of January data was terminated at the
end of February. During the first week of March,
imputation and estimation were performed with the
diagnostics for each one being run following their
execution. If the diagnostics revedled a problem
following imputation, there was time to make minor
modifications and re-run imputation or to manually
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implement a change prior to running estimation for
the first time. Following the running of estimation,
the estimation diagnostics were immediately
produced. There was at least one more run of
estimation prior to releasing the estimates and CVs
during the third week of March.

For the sample update diagnostics a user-friendly
menu-driven system built with SAS/AF was utilised.
From the menus, it was possible to quickly choose
which diagnostics were desired and to run diagnostics
not only for the current month, but for any other past
month desired.  Currently, such a user-friendly
system does not exist for the imputation or estimation
diagnostic tools, but the desired diagnostics can be
produced by running a set of SAS programs.

5. GENERAL CONCLUSIONS

During the parallel run of the redesigned MWRTS
with the former MWRTS, the diagnostic tools that
were developed were for the first time run during the
normal survey cycle. It was probably not the ideal
time to determine which diagnostic tools were the
most vital since time was somewhat limited as the
priority was still with the former MWRTS (at least
for the first four months). Nevertheless, several ideas
/ lessons presented themselves.

The user-friendly system built for the sample update
diagnostics was found to be a useful tool in quickly
assessing the characterigtics of the sample and the
sample updates. A similar kind of system needsto be
built for the other survey steps so that important
diagnostics can be readily available in order to avoid
slowing down the overall processing of the data.

For efficiency, there is a need to identify which
diagnostics should be run each month.  With
feedback on the current diagnostics we will have a
better idea of which ones are the most vital and
which diagnostics must be made available on request.
All diagnostic tools need to be fully documented in
order to avoid misinterpretations.

Finally, the diagnostic tools that have been developed
for the redesigned MWRTS have played an important
role during the processing of survey results. They
have minimized problematic situations and have
explained the various findings prior to the calculation
of the final estimates and the publication of the data.
Without these tools, it would have been much more
difficult to determine how the sample / population
changed each month and how these changes have
affected the resulting estimates.
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