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l. INTERNET AS A DISSEMINATION CHANNEL

1. Since 1995, the Internet has enmerged as an inportant dissem nation
vehicle for national statistical offices (NSGs). Wiile there has been sone
time lag between different NSGs adopting Internet for dissemn nation purposes,
by now Internet is seen as the principal dissemnation channel for the future.
Similar to other organisations at that tinme, the first web sites were
conceived on the notion of “telling” visitors about the particular NSO
Cient feed back quickly changed the orientation to becone a statistical
information site, providing official statistics in a variety of formats to a
variety of clientele.

2. The advantages of Internet as a dissenination channel have becone
obvi ous:

one location (the NSO Internet site) where the variety of information
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published and released by an NSO can be accessed regardless of tine and
di st ance;

tinely release of the latest information with instant access by clients;

opportunity to publish much nmore in depth information than would be feasible
on paper;

the opportunity to publish information rmuch nore in context by providing
hyperlinks to related information such as details, explanatory notes,
previously publ i shed i nfornmati on, quality i ndi cators, under | yi ng
nmet hodol ogy, etc;

cost avoi dance in physical distribution conpared to paper publications where
each additional copy incurs costs for printing, order processing, shipping,
billing, etc; on Internet, the nmarginal costs for having an additional
client access an existing piece of information is close to zero for both the
client and the NSO

3. By now it is quite clear that electronic information services via
Internet, or its future variations, will becone ubiquitous in society. The
guestion is not whether, but when. The speed of transition depends on many
factors, all of which seem to be addressed in a constant change node:
adoption of micro conputers in hones; access to Internet at work, school or
horre; i ncreasi ng conmuni cati on bandwi dt h; costs of Internet connections
user friendliness of access, navigation and display.

4, Wiile it is true that, in contrast to paper publications, the nmarginal
costs of informng an additional client through Internet is very low if not
close to zero, there are significant costs in operating an Internet site and
in developing and updating content for it. In particular, as the content
grows (e.g. Statistics Canada has now over 60,000 pages on its web site) the
costs of maintaining and updating individual HIM. (Hyper Text Mark-
up Language) pages becone significant. Industry figures state that currently
on average 4 to 5 hours are required to nanually create and then maintain one
HTM. page. Met hods have to be enpl oyed through which such pages are created
and/ or updated in sonme dynamic and automated form from an organi zed set of
information. This is referred to as data base publishing.

5. The main concept of data base publishing is to separate the naintenance
of the underlying information fromthe representation of its contents as HTM
pages. This has two advant ages:

As new information is added to the data base, new or updated HTM. pages can
be generated automatically w thout any nanual intervention and codi ng.

By separating the two functions, inprovenents can be nmade to either of the
two functions wi thout inpacting necessarily on the other

6. Statistics Canada has enbraced the concept of data base publishing as a
fundanental design concept of its Internet service. Information on our site
is grouped into categories <called “information bins” wth each bin

representing a particular set of pages or docunents of the sane nature.
Exanmpl es of our nore popular bins are: The Daily: our daily news rel ease
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Canadian Statistics: a set of statistical tables about Canada; CANSI M
(CANadi an Soci o-econonic Informati on Managenent): our tine series data base;
Tr ade: our detailed data base of nonthly commopdity exports and inports;
downl oadabl e publications: electronic versions of our official publications;
IPS (Information on Products and Services): our catalogue of all products
and services. Sonme of these bins are actual data bases in the sense of a DBMS
(Data Base Managenent Syst ens) . QO hers are an organized set of
docunent s/ pages. In the following, sone of these bins will be described in

nore detail and how data base publishing nmethods are used to nake them
accessible and to inter-link themon our Internet site.

11. THE DAILY

7. The nost popular feature of the Statistics Canada Wb site is The Daily.
The Daily is the vehicle for first (official) release of statistical data and
publications produced by Statistics Canada, provides highlights of newy
rel eased data with source information for nmore detailed enquiries. It contains
weekly and nmonthly schedul es of upconm ng najor news rel eases and announces new
non-print products and new services. The Daily is released every working day
at 8:30 am It is witten for the nmedia but is also of great interest to
analysts in government and industry. The Daily is a highly structured and
t horoughly edited docunent. Major statistics are summarized under the rubric
AMaj or Rel eases@wi th highlights, statistical graphs and summary tables. O her
statistics are announced in short paragraphs of a few lines. As well, The
Daily references (as hyper links) the publication titles with their catal ogue
nunbers and the matrix nunbers of the tine series in CANSIM (see bel ow) which
contain nore data details just published by each statistical program

8. Each issue of The Daily is added to a repository of all past issues.
This growing set of individual issues functions as a data base in the sense
that keyword searches can be executed against all past issues. As well, links

from other pages on our Internet site can reference specific issues of The
Daily. On the technical side: The Daily is produced every day as a fully
encoded SGW (Standard Ceneralized Mark-up Language) docunment that is then
rendered into a variety of dissemnation and presentation formats. These
formats include: HTM. docunents on the Web; print versions; e-mail nessages
to 1,500 subscribers of a The Daily listserver; a voi ce synthesized dial-up
service for the visually inpaired; an ASCI| text file which sone secondary
distributors download to their own information distribution networks. Dat a
base publishing in the case of The Daily nmeans creating a structured docunent
each day (text, tables, graphs, hyper links) from which all dissemnated
versions are derived, and adding the nbst recent issue as a new “record” to a
repository for future access.

111. TIME SERIES DATA BASE CANSIM
9. CANSIM is Statistics Canada’s online time series data base. Al major

soci o-econom ¢ statistics are stored in great detail in CANSIM as tine series
with varying frequencies and length of series, sonme starting in 1914 (e.g.
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Consuner Price Index, nonthly). The data base is updated daily and the | atest
data points are released at the same tinme as summary information is rel eased
in The Daily. Currently, CANSIM contains about 700,000 tine series. Si nce
1973 and wuntil 1996, CANSIM data were nade available to the public only
t hrough commercial online data base services (e.g. Reuters, Wfa, Datastream
etc) under license with Statistics Canada.

10. In 1996, Statistics Canada added its own commercial online dissemnation
service by interfacing a copy of CANSIM to its Internet site. This daily
updat ed data base has becone the source for two types of services:

Direct online access to time series: Using an interface progranmed with
Cd (Common Gaphical Interface) scripts for input specifications and
HTM. pages for output presentation, clients search the CANSIM directory
neta data, select the tinme series of interest, specify the retrieval
paranmeters, pay the specific retrieval fee (unit pricing based on nunber
of time series requested) with credit cards via an electronic comerce
service (operated by an Internet service provider and a bank), and
receive the tinme series in the desired format displayed on the screen and
for downloading to their micro conputer in a variety of fornats.
Recently a dynamic graphic display option was added as well. Thi s
interface, in a sense, offers the traditional online service for
anal ytical experts. The innovation here is the ease of use and instant
response via the Internet and paperless paynent nethod through e-
comrer ce

Updating statistical tables on the Internet: Li ke many other NSGs,
Statistics Canada started to publish on its web site a statistica
overvi ew of Canada, Canadians and its institutions in a set of sunmary
tables referred to as Canadian Statistics. These tables are grouped
under four najor themes: The Econony, The Land, The People, The State.
In 1995, Canadian Statistics was |aunched with about 100 tables. The
current number is 300 and growing. Each table presents a certain subject
and its display has been optinized for the screen, i.e. scrolling is
avoi ded where possible. The initial set of tables was created manual |y
and kept up-to-date manually. It became quickly obvious, that nanual
mai nt enance could not be sustained given the limted resources allocated.

As nmpost of the statistics are maintained in CANSIM we hit upon the idea
to update the Canadian Statistics tables autonmatically from the Internet
interfaced copy of the CANSIM data base. Software tenplates were
devel oped for all tables where the data can be obtained from CANSIM
Each nmorning at 8:30 am precisely, an automated clock initiated process
retrieves the latest data points fromthe CANSIM data base , updates the
tabl es, and posts them on the Internet site. The sane process is also
being used for the Economic and Financial Data table which is updated
daily and corresponds to the data described on the International Monetary
Fund®s Dissemination Standards Bulletin Board (DSBB).

11. This update process of the Canadian Statistics tables is an excellent
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exanpl e of data base publishing. It has the follow ng benefits:

No human intervention is required to keep the tables up-to-date.
The | ayout of all tables renmains consistent.

The integrity of the figures is ensured as they are retrieved from the
verified and authorized data base.

The data are released in a tinely manner and are always current.

12. The Canadian Statistics tables have becone the second nost popul ar
feature of our web site after The Daily. In creating these tables we took
advantage of the intrinsic feature of Internet to offer links (hyper Iinks)
from each table to nore detailed information, for exanple the specific CANSIM
tinme series in the CANSIM data base in case that a client wishes to access the
conplete historical tine series fromwhich the table was derived

IV. CANSIM AS THE DISSEMINATION DATA WAREHOUSE

13. Encouraged by the success of using the existing CANSIM data base as a
source of data for electronic publishing, we are pursuing several
devel opnents to strengthen the role of CANSIMin this regard:

14. CANSIM 11: The wunderlying data base software for CANSIM is being
redevel oped (using RDBMS software) to acconmodate nulti-dinensional tables,
not just individual time series. This project is referred to as CANSIM ||
CANSIM Il will beconme the data warehouse for all nacro data avail able on our
Internet site as the source for direct data access as well as data base
publishing with increased scope. (Exceptions to this are the data from the
Housi ng and Popul ati on Census and the existing Export/Inport comobdity data
base which continue having their own data base systens for the tinme being).

15. Multi-dimensional table browsers: These software tools have recently
becone available (e.g. Beyond 20/20 from the conpany lvation Inc.). They
all ow flexible and convenient browsing of multi-dinmensional tables (cubes) as
two dinensional presentations on the screen. They all ow powerful access to
the flexibly structured data base while still preserving the easily absorbed
presentation of statistics in flat tables or as a set of tine series.

16. Table creation software: The content of nost paper publications is
tables. As all these data will be stored in CANSIM Il and as nost of these
publications wll be re-engineered to becone electronic publications on

Internet, there is the opportunity here to generate publication tables
automatically from CANSIM Il (as well as from CANSIM | already now). For
exanpl e, the nonthly publication on New Motor Vehicle Sales would be updated
automatically as soon as the |latest estinates have been added to CANSIM Then
at 8:30 amon the day of release of new motor vehicle sales in The Daily, the
associated fully conposed table publication would be available on the
Internet containing the mpbst recent details. The required software for this
function is being developed in Statistics Canada based on SGWM as the
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structured | anguage for marking up tables in HTM. for Internet display.

17. Custom publishing services: Qur recent experience is that sales of
standard publications are falling steadily and that there is a grow ng demand
for custom services. Data base publishing could be used to create a custom
publication which presents tables from a variety of statistical source
prograns (surveys) with CANSIM || being the source for all the data for those
t abl es. Since we have already an electronic commerce interface on our site

t he associ ated costs can be charged to, and paid by, the client conveniently.

V.  CATALOGUE AND OTHER META DATA

18. Statistics Canada maintains and publishes two neta data bases which are
and will be available on our Internet site.

19. The first neta data base is a conprehensive catal ogue of all products and
services offered by Statistics Canada. A record in the IPS (Information on
Products and Services) pertains to a specific product or service and uses up
to 60 fields to describe it in detail (e.g. catalogue nunber, author
abstract, subject key words, price, contact, etc). This data base with about
6,000 records in each official |anguage (English and French) is nmaintained
in an ORACLE DBM5S on an internal file server. It is being updated
continuously. Once a day, the latest changes to this data base are upl oaded to
our external Internet site and stored as HITM. web pages (one page representing
one record). Currently this set of HTM. pages represents the |IPS data base on
our Internet site which can be searched directly by clients |ooking for
i nformati on and which is also accessible through Ilinks from other information
bins on our Internet site, e.g. The Daily, Canadian Statistics, CANSI M | PS
records also link to the process for ordering a product for electronic (i.e
downl oading from our site) or physical delivery. In the future, we plan to
store the actual IPS records in an SGW enabled data base on our Internet
site and to generate individual HTM. pages on the fly when an IPS record has
been requested either through search or through hyper-link. The IPS catal ogue
has beconme the corner stone of our Internet site. Records in IPS are
hyperlinked to and from other information bins. For exanple, The Daily lists
t he catal ogue nunmbers of all publications and products nost recently rel eased
as hyperlinks to IPS. IPS records display all the pertinent information about
each publication or product and in turn hyperlink to functions such as
downl oadi ng an el ectronic version or ordering a paper publication. Al these
hyperlinks are generated automatically as new information is added to our
site.

20. The second neta data base is a conprehensive description of concepts

definitions, subjects, variables, nethodologies and quality indicators about
our statistical prograns. This base was initiated in 1981 as the SDDS
(Statistical Data Documentation System). It is now being enlarged and
i mproved to become the IMDB (Integrated Meta Data Base). A record in this
base pertains to a statistical source program such as a survey, administrative
data acquisition program or census. It also covers derived statistical
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prograns, e.g. the various National Accounts progranms which produce statistics
from primary or secondary data sources. Each record has a unique
identification nunber (referred to as the “SDDS nunber”) and up to 120 fields
in which the various neta informati on about the source programare stored. In
the fall of 1998, SDDS/INMDB will have been nade avail able on our Internet site
for direct access (browsing or word search) and through hyperlinks to and from
the various other information bins using the SDDS nunber. For exanple, tine
series in CANSIM are referencing already the statistical program which is the
source for a set of tine series. Hyperlinks fromthe CANSIM data directory to
the SDDS/IMDB records will allow clients to check the source of particular
time series which they have selected for access and downl oadi ng.

21. Statistics Canada has a long standing policy of providing indications of
data quality and underlying methodology for all published statistics. For
paper publications this typically takes the form of a separate chapter within
each publication issue or sonetines of a separate publication altogether. As
the Internet has becone the neans of disseminating an increasing proportion of
our data, we needed to develop a practical approach for satisfying this policy

requirenent for Internet dissemnated statistics as well. Such quality
i ndi cator and underlying nethodology infornmation is to be added to each |MB
record. But such information, as mentioned above exists already as text in

many publications. So it has been decided to create, at least in the short
run, distinct docunments on the Internet from the quality chapters of al

publications which will be hyperlinked to the various “statistics” bin on our
Internet site. For exanple, the release text in The Daily for a specific
survey nmay have a concluding phrase such as “for further information on data
quality, concepts and nethodology click here” and a hyperlink will bring up
the related SDDS/IMDB record and/or the docunent containing the quality
i ndi cation information. Simlar links will be provided from the Canadian

Statistics and CANSIM as well as | PS catal ogue records.
VI. DOWNLOADABLE PUBLICATIONS

22. Simlar to other NSGCs, Statistics Canada has started to convert
publications from paper-only distribution to electronic distribution in the
form of Internet downl oadable docunents in HTM. and PDF (Portable Docunent
Format, specifically Adobe/Acrobat). This in itself cannot be classified as
data base publishing. But if one regards the total Internet site as a sort of
structured “data base” then each publication issue can be regarded as a
“record” within the publication bin which in turn is part of the overall
Internet data base. Similar to the The Daily bin of all past issues, this
“publications bin” can be searched by keywords and hyperlinks can be used to
link publications bin records to records in other bins on our Internet site.

VII1. ISSUES
23. Data base publishing requires expert resources for the one tine

devel opnent of the necessary data bases, systens and procedures. For an
occasi onal or less frequent publishing programit may be sinpler and cheaper
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to use software tools to create nmanually HTM. pages from word processing texts
or data in spreadsheets. HIM. conversion tools have beconme easy to use. The
trade-of f between such a nanual process and the autonated data base publishing
process needs to be evaluated for each case. On the other hand, once a data
base exists, new opportunities can be exploited which are not feasible wthout
such a data base

24, Stringent data quality procedures have to be instituted to verify the
accuracy of the infornmation before it is entered into the data base. Thi s
applies both to data and nmeta data. There has to be absolute confidence that
the data in the data base are *“correct” and that automatic data base
publishing can proceed wi thout further nanual verification of data quality.
We have had several experiences where our Internet visitors pointed out to us
real or perceived inconsistencies in our Canadian Statistics tables generated
automatically from CANSIM On the positive side, once such errors have been
found and corrected in the data base, all future presentations extracted from
the data base will be correct. (In widely distributed paper publications such
errors could not be corrected.)

25. As paper publishing is nmore and nore supplanted by Internet information

services, the uptine of the Internet server becones critical. |If it is down,
nobody has access to the information. This becones even nore critical wth
data base publishing: if the data base is down, nothing can be published.

26. The interface between extracting data from a data base and their final
presentation on <clients’ screens has to be based on robust, standard
interfaces so that any change in the Internet presentation technol ogy does not
require a change in the data base access interface. Statistics Canada has
good experience with SGW in this regard. As nuch as possible, we build such
interfaces using SGW as the interimformat for information transfer fromthe
data base layer to the presentation layer. [1][2]

27. The current speed of technological changes is phenonenal. Constant |y,
new | nternet access and presentation features are offered, particularly in the
form of plug-ins. O course, one should take advantage of such generally
accessi bl e features. On the other hand, many clients may not have the
necessary client platform (e.g. 16 bit vs. 32 bit mcro conputers) or the
technical skills to deal with conplicated downl oads etc. Thus a bal ance needs
to be struck between forward |ooking design and conservative assunptions of
the skills and infrastructure on clients prem ses.

VI11. CONCLUSION

28. Internet has started to change fundanentally the way NSGs dissem nate
official statistics. Internet offers opportunities to reach nore clients with
nore information in a nore tinely way and also to reduce the costs of the
total dissemnation process in the long run. The |ower costs can only be

achi eved by automating as many steps as possible within the chain of producing
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29. In this chain, a data
(macro data) wll

other statistical
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dissemnated in a variety
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t he

war ehouse of published or publishable statistics
role as a central staging area: survey and
estinmates into this data warehouse;

retrieve data from the warehouse to be
f or enpst

of formats and distribution channels,

Internet in the future.

30. The data warehouse nust accommodate both the actual estimates as nuneric
values as well as all | abel i ng, expl anati ons, quality indicators,
net hodol ogi cal notes etc. associated with the statistics. Such a data
war ehouse can then be the primary source for publishing automatically in
electronic formon Internet in a variety of packages and fornmats.
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