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1. The paper is a methodol ogical report, based upon the author's | ong-

st andi ng experience in designing statistical information systens (SIS)
architectures for national and international statistical organizations. Its goa
is to assist statistical offices in designing an efficient information systens
architecture under conditions of grow ng users’ denands, increasing

i nternati onal cooperation and constant changes in information technol ogy.

2. The nmaterial provides a conprehensive analysis of the existing types of
statistical information systens in national and international statistica
of fices, and outlines devel opnent directions for the future. The paper exam nes
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the techni cal aspects of the proposed SIS architecture, and gives practica
recommendati ons on how to inplenment a realistic information technology (IT)
strategy under conditions of ongoing rapid technol ogi cal devel opnent.

3. The first chapter explains the basic concepts used in the report:
different types of statistical processes and statistical data, statistica
applications and infrastructure, and the flow of data and netadata through the
survey process.

4, A statistical information systemis conposed of subsystens (applications)
whi ch collect, process, store, retrieve, analyse and dissem nate statistica
data. The information systens architecture (I1SA) of a statistical office is a
conmon framework within which different subsystens have their respective roles
and interact nmutually. The paper al so anal yses sone rel ati ons between | SA and
organi zation architecture of a statistical office, and describes sonme specifics
of an ISA in statistics.

5. The | SA should reflect the purposes and tasks of the statistical office.
One of the reasons for discrepancies between | SA and the existing organi zationa
architecture of statistical offices could be the conflict between the
traditional survey-oriented organization of statistical offices and the cross-
cutting informati on needs of statistics users. Since surveys are very often

navi gated by data collections, the organi zation of statistical offices is also
"input-oriented". This nakes it difficult to achieve desirable co-ordination and
control across subject-natter areas.

6. Sonme statistical offices have created special units ained at servicing
speci al user categories. In view of the technol ogi cal devel opnents, it may be a
nore feasible solution to organi ze a user-oriented cl earing-house (as a single
unit) with a flexible and open-ended infrastructure.

7. The second chapter provides an extensive analysis the follow ng najor
types of SIS

survey processing systens,

cl eari ng- house systens, “data warehouses”
registers,

anal yti cal processing systens.

8. The author reviews the tasks, functions and requirenments of each of these
maj or i nformation systens. Special attention is drawn to the survey processing
systens covering the full life-cycle of a statistical survey: its planning,

operation and eval uati on.

9. During the planning phase, the designers of the survey nake deci sions
concerni ng the major purposes and users of the survey, mgjor inputs and outputs,
procedures for obtaining the inputs and transformng theminto outputs. It is
useful if the designers of a statistical survey have access to a know edge base,
containing information about the design of sinmilar or related surveys. To enabl e
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to learn fromthe experiences gained, all inportant information on statistica
survey desi gn shoul d be docunented. Metadata on quality and contents of data and
processes, and feed-back fromusers are a very inportant part of such
docunent ati on.

10. The survey operation phase consists of the followi ng main processes: frane
creation, sanpling, neasurenent, data preparation (data entry, coding and data
editing), creation of the observation register, estimation, analysis and the
presentation and di ssem nation of results. The estimation process is often

conbi ned with production-oriented analysis ainmed at inproving the quality and
efficiency of future surveys.

11. The results of the survey should be nmade available in user-acceptable form
via appropriate distribution channels. In principle, a survey production cycle
is conpleted once the results of the survey have been published. Atrend to

i nclude the electronic dissem nation of the results in the publishing concept
can be observed. Inportant conponents of the new publishing systemcould be the
cl eari ng-house function and | nternet.

12. The survey eval uati on consists of checking and eval uati ng whet her the
speci fied end-products have been delivered, the outputs properly published and
advertised, the nmetadata docunented and stored, and of the assessnent of the
production-oriented netadata and user feedback

13. The register function lies in maintaining up-to-date information on al
obj ects belonging to a certain popul ation. The registers can serve as sanpling
frames for surveys. In addition to nmaintaining the current status of the

popul ation, the register should permt the reconstruction of the popul ati on of
objects at any point in tine, and to reproduce the original status and al
events that have affected the objects. A special kind of registers are those
contai ning netadata, such as definitions, links to surveys and data sets,
standard formats, value sets, etc..

14. The cl earing-house function facilitates the exchange of data and netadata
between di fferent surveys, registers and anal ysis functions, including externa
users. Another label for this function is “data warehouse”. The cl earing-house
function receives and delivers data and netadata according to specified standard
formats, follow ng specified delivery procedures.

15. In addition to the production-oriented anal ysis nenti oned above,
statistical offices performsone nore user-oriented analysis. Wen such an
anal ysis uses data from several statistical surveys and ot her sources, the
anal yti cal processing systemcan be regarded as a separate systemw th
interfaces to the survey production systens.

16. The third chapter outlines a future information systens architecture for a
statistical organization. It is based upon the four najor types of statistica

i nformati on systens specified in the previous chapter. An inportant conmponent
of the proposed architecture is a corporate data warehouse, enconpassing all
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cl eari ng-house functions and register functions.

17. The future corporate data warehouse of a statistical organization includes
five conpartnents:

raw data and net adat a

final observation registers

final multidi nensional statistics;

el ectroni ¢ docunents;

gl obal netadata, including registers.

18. Data and netadata in the raw data conmpartment will not always be in a
standardi zed form There shoul d be generalized software supporting the
standar di zati on of data and netadata. In addition, there should be generalized
software tools supporting all inportant processes and sub-processes in survey
processi ng systenms and anal yti cal processing systens.

19. In the case of international organizations, nost of the menber countries
deliver data and at |east sonme netadata el ectronically. Even so, the data nmay
arrive in many different formats. Thus, a first step will be to standardize

i ncom ng data and netadata. This step can be avoided, if nenber countries agree
to provide data and nmetadata according to sone international standard, e.g. the
EDI FACT standard for GeEneric Statistical MESsages (GESMES). It is inportant to
note that a standard format nust include standards for both data and netadat a.

20. Chapter 4 analyses the technical aspects of the proposed architecture. As
the statistical information systens should provide information for many

di fferent kinds of users, with different and soneti nes contradi ctory needs,
flexibility is a particularly inportant consideration for all the hardware,
software and data conponents.

21. A statistical office very often runs a relatively |arge nunber of

different statistical applications. However, many of these applications are
rather sinmlar in the sense that they performa limted nunber of functions,
which are typical for information systenms supporting statistical surveys, i.e.
survey pl anning, survey operation and survey eval uation functions. Wen a
statistical function or subfunction is analysed, at some stage a level is
reached at which the software conponents need not necessarily be tailored to the
needs of statistical applications. Instead, general purpose standard software
conponents nay be used. Nowadays, this "general purpose |evel" nay appear rather
high up in the systens architecture of a statistical application

22. The same principle of preferring standard and re-usabl e conponents applies
to the hardware. The | BM conpati ble PC has |ong since becone a de facto standard
har dwar e component for statistical organizations and for the users and custoners
of statistical organizations.

23. The data conponents of an information systemare stored either as
physically integrated parts of the application software systemor as separate
files or databases. Prograni data i ndependence is an inportant requirenent
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nmeani ng that the software and data conponents of an infornation system may be
devel oped and naintained rel atively independently of each other. A nodification
of the contents, structure, or storage of data should not necessitate
nodi fi cati ons of prograns using the data. On the other hand, it should be
possible to nodify or add software conponents w thout having to redefine data
conponents.

24. Anal ysis of different informati on systens architectures |leads to a
proposal for a nulti-tier network-based information systens architecture that
bal ances the needs for centralizati on and decentralization in a nodern
statistical organization

25. Chapter 5 focuses on the inplenentation aspects of the proposed IT
architecture. Under the conditions of rapid IT devel opnment, there nmust be a
realistic plan for inplenentation which is able to acconmobdate changes t hat
happen during the inplenmentation process itself. Some recommended devel oprent
principles are the foll ow ng:

(i) as the price/performance ratios of standard hardware and software inprove
all the time, it is better to buy standard conponents off the shelf rather than
devel op one’ s own sol utions, and to spend nore on hardware capacity rather than
conplicating a sinple software sol ution

(ii) it is safer to standardize in terns of interfaces between conponents
rather than in conponents thensel ves;

(iii) instead of waiting for better standards, better hardware and software,
buy the state-of-the-art hardware and software conmponents, and replace a
conponent with a better one as soon as possible, without having to change any
ot her conponents;

(iv) have a clear picture of an organization's overall information systens
architecture and define a nunber of strategically inportant interfaces;

(v) the maxi mumtime-frame for devel opnent projects is not nore than two
years, conplex projects should be divided into subprojects with clearly defined
results and deadlines, too nmany and over-anbitious goals shoul d be avoi ded;

(vi) while migrating to a new technical platform one can take the opportunity
to inprove the contents and quality of statistics at the sanme tine but only to
the extent that such activities do not threaten the time schedule of the

proj ect; depending on how inportant these inprovenents really are, sone

defi cienci es m ght be acceptabl e and enhanced in the |ong run by sustainable

i mprovenent .

26. The rol e of top nanagenent in this process is essential. However, top
nmanagenent needs support fromthe subject-natter statisticians. The project
shoul d focus on statistical tasks; IT serves as a ngjor instrunent which the
project has at its disposal. Possibilities to inprove statistical co-ordination
shoul d be noticed and actively exploited, e.g. by neans of the global netadata
conponent of the data warehouse.



