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Preliminary data in economic databases

Abstract: 0ld preliminary data should not be removed when new
data arrives, otherwise important information is lost. Economic
research, especially modelling, needs this data. The costs of
saving old preliminary data can be made very small by proper
arrangement of data and with simple bookkeeping about when and
from where the data came. As an example, the database of the
Research Institute of the Finnish Economy (ETLA) is described.

1. Introduction

Most of the newest economic figures are preliminary. Almost all
macroeconomic data is. It is also by far the most interesting
data if one is monitoring the economic situation. Producers of
commercial economic database services around the world hurry to
put it into their computers.

Things begin to go wrong when new revised data appears. The qual-
ity of the data is probably better, although revised estimates
are still in many cases preliminary and will change in the
future. The problem is that in most economic databases old prel-
iminary figures are deleted when new revised data is saved.

The principle, thus, is for each variable to have only one obser-
vation for each point in time or period. This is a clear princi-
ple, and clearness is its main merit. Confusion would be a much
worse alternative. Still, revising Einstein's famous remark,
"things should be made as clear as possible, but not more so."
Changes and revisions are the hallmark of economic data, and
databases should provide information about the nature of these
changes.

There are studies concerning the properties of preliminary sta-
tistical figures and their use in e.g. model building, see (1),
(2) and (3). And there is a whole body of literature concerning a
technically very closely related issue, forecast errors, see (4.
Still, information about preliminary data is scarce compared with
the volume of that data.

The solution proposed here is simple. 0l1d preliminary data should
not be removed when new data is entered into databanks. Users of
new data may then browse older data and thus get a feeling about
the frequency and magnitude of revisions. Statistical studies
concerning preliminary data would be much easier and cheaper to



carry out. The proposed solution can be arranged easily, as
almost a by-product of normal data updating procedures.

Section 2 presents a slightly simplified data model, and the rest
of the sections describe the structure of ETLA's (the Research
Institute of the Finnish Economy) database.

2. A model of preliminary data structure

Let us assume that statistics on production are published once a
year, and that each publication contains figures for three
preceding years. The figures are either preliminary, revised or
final, according to the following pattern.

Figure 1.
Observation
year 89
3
88 * %
87 * *
86 e * f
2
— 85 * % * f
84 bt & f
83 * * £
82 * ¥ * £
82 83 84 8 8 87 88 89 Year of
publication
y T ]
** = preliminary figure
¥ = revised preliminary figure
f = final figure

There are four types of questions that are typically asked from
the data in Figure 1. They are related to different ways of look-
ing at the data, and the ways are indicated by the arrows.



Question 1. What is known about production, now?

This is the question that the commercial databases are best
suited to answer. The user is e.g. a business economist who wants
the most up-to-date figures concerning production. The answer
consists of final figures for 82 - 86, a revised preliminary fig-
ure for 87 and a preliminary figure for 88.

Question 2: How did preliminary figures concerning production in
85 converge to the final figure?

This may be a research question, a case of reliability of prelim-
inary statistical figures concerning a specific point in time.
Or, a business economist, aware of the fact that revisions occur,
wishes to have a feeling for previous changes to be able to
better judge the uncertainty in newer preliminary figures.

Question 3: How good have first preliminary figures been in rela-
tion to final figures?

This may also be a research question, but now in a time-series
sense. The aim may be to study the (un)biasedness of preliminary
figures. Or again, a business economist is trying to grasp the
magnitude of data revisions, while his main interest is focused
on the newest figure.

Most economic databases cannot answer questions 2 and 3, and have
never been able to answer them.

Notice that arrow 1 is pointing toward the year 89 (now). It
could as well be pointing toward 87, corresponding to a slightly
different question:

Question 4. What was known in 87 about production?

The reasons for asking question 4 are probably vastly different
from those for asking question 1. Question 4 may arise in connec-
tion with research concerning the making of economic policy, e.g.
why was monetary policy eased in autumn 877

Most databases cannot answer question 4 anymore, even though they
probably could have answered it in 87, when 87 was 'now'.

The amount of information necessary to answer questions 2,3 and 4
is not large: all the preliminary, revised and final figures and
the time when each observation was published. When data struc-
tures are more complex than in the example above, one usually
needs to know also where each observation came from.



3. Preliminary figures in ETLA's database

The main differences between reality and the above simplified
data model are:

- There are many producers of figures. This is usually not the
case with historical statistics, but it is very typical of
forecasts. There may be hundreds of institutions predicting
U.S. inflation.

- The publication pattern is not regular in practice. In some
years more publications come out or figures may even be
revised for the whole history at the same time.

- Definitions and measuring rules change from time to time.
Base years change. New series emerge and old ones are
dropped. In this sense, data structures do not remain con-
stant for long periods.

ETLA's database mimics the statistical publications from which
the data is updated. Each table in the database is updated from
only one statistical source. Thus in any table the source of all
the figures in any one row is the same. This is an essential
feature of a system with old preliminary data available alongside
new figures.

If database tables were combined from several statistical
sources, it would be much more cumbersome to code when and from
where each observation (each row of figures) came.

This has turned out to be a working solution also from an updat-
ing point of view: the whole table is updated at the same time.
Documents to help updating are easily produced: a copy of the
statistic is a document of the database table.

One table is updated from only one source, but one source may
provide data for many tables, of course. National Accounts
Statistics, e.g. is divided into about one hundred tables.

A database table is a matrix. A typical table is as follows, with
QQ, CQ and 1IQ referring to total production, total consumption
and total investment respectively.



Table 1.

" OBS 11 1" SID " 1" STATUS 1"t " QQ" 1" CQ" " IQ"
"y:1983" "NA8710" "X 315249 234443 79468
"y:1984" "NA8710" "X 325505 240910 77786
"y:1985" "NA8710" "X 336824 249882 80052
"y:1986" "NA8710" et 344996 259396 79110
"y:1986" "NA8801" non 344975 259221 79682
"Y:1986" "NA88O7" "y 344463 259438 80067
"y:1987" "NA88O1" -t 356118 271228 83092
"y:1987" "NA88O7" "ot 357583 271924 83732
"Y:1987" "NA8812" "X 357562 272272 83655
"Yy:1988" "NA8901" "x" 374022 284646 91133

Variable SID (Source IDentification) tells where the data row has
come from and when. NA means National Account, and the numbers
refer to the year and month of publication of the respective
statistics. "Where from" and "when" could be stored separately,
but putting them together has created a very informative vari-
able.

OBS and SID are keys. STATUS is an auxiliary variable, whose pur-
pose is to help answer Question 1. Rows with "STATUS" equal to
"X" contain the present view of each year's figures. The wuser
interface asks the user, whether he wants only the present view
or also older preliminary figures. If the user chooses the
present view, he will no longer be bothered with old preliminary
figures but gets a time-series composed of all the rows with X-
STATUS. These same observations could be sorted out using only
the keys, of course, but STATUS makes it much simpler and also
faster.

STATUSes are changed when new preliminary figures are published
and added to the base. In this respect, STATUS is unique: no
other variable's observations are changed afterwards (except to
correct typing errors) in the database.

Even though the user may not be interested in old preliminary
data, SID contains useful information as it tells when the fig-
ures have been updated. Also the user gets the exact sources of
the figures: in addition to the table source information
(National Accounts) there is a reference to a particular publica-
tion for each observation. This information is stored in a
separate table, STATINFO, where SID is the key.

Question 2 is easily answered: all figures concerning 1987 are
retrieved.

Question 3 can also be answered, but the answer is not ready. The
way to do it is to make a new table as follows.



Table 2.

"OBS" "gIp" "PREL"
"Y21986" "NA8710" n2n
"Y:1986" "NA8801" n3n
"Y:1986" "NA8807" "4"
"Y:1987" "NA8801" "1"
"Y:1987" "NA8807" "2n
"Y:1987" "NA8812" "3n
"Y:1988" "NA8901" "1"

From this new table we can now select e.g. OBS and SID where PREL
equals "3", and these OBS and SID combinationss provide the third
preliminary figures for the years 1986 and 1987 from table 1.

Notice that table 2 wusually cannot be wupdated mechanically,
because the periodicity of the different preliminary figures is
not constant. Someone must consider e.g. whether the figures for
1987 that came in December 1988 are similar preliminary figures
than those concerning 1986 that came in January 1988. This must
be kept in mind when deciding whether this new table is updated
continuosly or only when someone wishes to use it.

Although question 3 cannot be answered straight away, the
material is in the base and the answer can quite easily be found.
Of course, if the publication pattern is highly irregular, the
whole question loses its meaning.

Some of the data comes from middle-men who collect it from origi-
nal sources or from other middle-men's databases. The OECD is an
example: it combines data from national sources into its data-
bases and publications. Saving the OECD's old preliminary data
does give one a feeling of how this particular middle-man's fig-
ures change over time. It usually does not, however, facilitate a
thorough study about the properties of the original preliminary
figures, because the publication patterns of the OECD and its
member countries' statistical offices may not coincide. The obvi-
ous way to provide an answer to question 3 in this case would be
that the organisation that first stores the data would keep old
preliminary figures available for research purposes. In many
cases this organisation would be the producer of the original
data.

How can we answer question 47 Using SID, we know when the data
was available, but only in months. To see if this is sufficient
it is necessary to think about the question in more detail.

What we ideally would like to know is what was in the decision-
makers head when he made the decision about increasing, for
instance, the money supply. What did he know, think and expect?
Obviously, this is a bit too much.



Let us be content with what statistical information was available
to him. The publication dates of relevant statistics could be
stored in the database, and in some cases even hours and minutes.
But this is not what he necessarily knew. He may have known less:
information systems may still be imperfect. He may as well have
known much more: figures published a month later may have already
been given to him, which is quite wusual at least in Finland.
There is no unique time when certain data is first 'available':
it is available at different times in different places to dif-
ferent persons.

Probably the best that can systematically and rather effortlessly
be done is to store the date when new data was put into the data-
base. It usually is close to the date when the figures were
available (barring of course the case when the whole history of a
new series is added to the base). This is what can easily and
automatically be saved. In ETLA's database the table STATINFO
contains an attribute SIDDATE which tells the dates of all the
SIDs.

Another possibility would be to add the date after the year and
month in the SID. Ordering the data by arrival dates would then,
however, be more cumbersome than when using SIDDATEs.

4, Related issues: chained data, forecasts and aggregation in
time

There are other figures that bear great resemblance to prelim-
inary data as far as a database structure goes. Prime examples
are chained data and forecasts. Also aggregating data in time
produces similar figures.

A need to chain data usually arises when base years are changed.
Example:

"OBS" "SID" " STATUS" "QQ" "CQ" 1" IQ"

"y:1970" "c80B8710" "X 205287 151065 58571
"y:1971" "c80B8710" "X 209575 154918 60780
"Y:1972" "c80B8710" "X 225568 167689 64746
"Y:1973" "c80B8710" "X 240698 177535 70257
"Y:1974" "c80B8710" "X 247987 181752 72710
"y:1975" "NA8710" "X 250847 188995 77032
"Y:1976" "NA8710" "X 251193 192735 70040

These are again from table 1, some earlier observations. SID now
tells that the observations for the years 1970 - 1974 have been



obtained by chaining from the national accounts with 1980 as the
base year, and the chaining has taken place in October 1987, when
the data was also put into the base. For the years 1975 and 1976,
the data was taken from national accounts published in October
1987. This was a case when the whole history was "changed": fig-
ures were expressed in 1985 prices instead of earlier 1980
prices.

Forecast data is quite similar:

"OBS" "SID" "STATUS" "QQ_P" "CQ_P" "IQ_P"
"Y:1989" "ETLA8803" "-" 2.0 3.0 0.5
"y:1989" "ETLA8806"  "-" 2.0 3.0 0.5
"Y:1989" "ETLA8809" "-" 2.5 3.0 1.0
"Y:1989" "ETLA8812"  "-" 3.0 3.5 2.0
"y:1989" "ETLA8903"  "X" 4.0 3.5 5.5
"Y:1990" "ETLA8903"  "X" 3.0 3.0 2.5

The variables are percentage change forecasts of production, con-
sumption and investment. The STATUS X now refers to the latest
forecast. A table analogous to table 2 is wuseful to make to
facilitate research concerning forecast errors.

Time-aggregation means e.g. calculating quarterly data from
monthly data. If original source data is monthly, it may be
needed to aggregate it for some purposes 1into quarterly data.
SIDs are useful here too: the SID of the last monthly observation
may be used for the quarter, also. It tells that for the other
months the observations used in the aggregation were those avail-
able at the time of the SID. In practice, we add the letter "A"
in front of the new quarterly SID, to remind the user that the
data is aggregated. The precise aggregation rules vary between
series, of course, and there are many series that cannot be
mechanically aggregated.

In some cases it has been necessary to estimate some observation
in ETLA or correct the official figures because of some obvious
error in official statistics. We have put a special SID for that
observation, and kept also the erroneous official figure in the
base, for comparison.



5. Conclusions

The costs of the system described above, i.e. the marginal costs
of storing old preliminary data also, consists of four groups.

Firstly, planning costs, which were not insignificant but were
one-time only. Secondly, updating costs, which are minimal, as
they consist of writing the SIDs and STATUSes and the respective
sources.

Thirdly come storage costs. Extra observations require disc
space. As numerical observations can be packed efficiently and
storage capacity has become cheaper, this is not an obstacle.

Fourthly, some costs come in the form of longer query times. Use
of STATUS eliminates most of this disadvantage. The decision of
whether or not to look at old preliminary figures also takes some
time, depending on how it is put into the menu system.

The benefits come also from several sources. Information about
preliminary figures is wuseful, but how useful it is, depends
mostly on the user's aims. But it is a benefit not to need to
decide separately, what preliminary figures will perhaps be
needed in the future, and thus be saved, because this kind of
decision making is costly. Multiple users have multiple future
needs, impossible to know in advance. ETLA's system has decided
it, once and for all: every figure is saved. If one thinks of the
alternative costs of collecting preliminary data afterwards, the
costs would quite likely be manyfold.

As a by-product, information about sources is more exact than it
probably would otherwise be. And also, SID is useful for storing
forecasts, chained data, time-aggregated data and all kinds of
special observations which in any case would need to be coded
exactly.

No exact cost -~ benefit analysis has been done. We think that the
benefits dominate, as is evident from the way we run the data-
base.

Appendix: Main features of ETLA's database

ETLA maintains an economic time-series database, the aim of which
is to serve ETLA's forecasting activities, model building and
various kinds of economic research. The database is also avail-
able on-line to outside users on a commercial basis. There are
approximately 22 000 time series in the base (1. 5.1989).
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The database is built using a Swedish relational database program
MIMER. The base is on a Hewlett-Packard 9000 minicomputer. The
operating system is HP-UX (unix). PC-users have a terminal emula-
tion program Reflection (by Walker Richer & Quinn, Inc.).

Although a commercial DBMS is used, a lot has been necessary to
add to it in order to get a satisfactory system. Especially the
user interface and a way to merge data versatilely had to be dev-
ised. The wuser interface is menu-driven and using F-keys. The
interface system has been built in ETLA. Combined with the menu
system is a transformation program Table, which enables the user
to merge data from different database tables and transform it in
many ways. Merging requires the program to handle missing data,
and Table does this. Table was built in ETLA by Heikki Vajanne,
see (5).
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