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1. Objectives and conditions

As most firms and agencies, a statis-
tical office has an administrative need
for measuring and describing its own
activities in different ways to predict
future needs for resources, allocate re-
sources and control efficiency. Measur-
ing and describing the activities in a
statistical office turns out not to be
without problems and had not been ad-
vanced beyond the financial accounting
until recently in most offices.

Even though any management should
be interested in developing such tools,
there are certain additional conditions
making such a system almost necessary
for the management of the Central
bureau of statistics of Norway. The
Bureau has to prepare and pass over
its budget proposal to the Ministry of
Finance about one year ahead of the
start of the annual budget termin. The
Ministry of Finance requires explana-
tion for any change from last year,
asks also frequently about future budget
implications, and may compare present
statements with those given previously,
before the budget is included, possibly
revised, in the Government’s proposal
to the Parliament.

These conditions make it a necessity
to make up plans far in advance for any
major project in order to obtain es-
timates of future needs for resources.

! This paper was prepared during a study in
USA as a Rockefeller Foundation Fellow in
1963/64.

The Ministry of Finance, the Parliament
as well as the general public also like
to know what they can expect to re-
ceive in return for the resources. It is
the concern of the Bureau to inform
the public about its general plans and
later to produce results which satisfy
the expectations of its sponsors.

In the Norwegian Bureau we there-
fore felt we had a need for a system
which indicates both the inputs and out-
puts of our activities in such a manner
that it could be used to construct satis-
factory plans as well as controlling and
comparing the current progress with
the stipulated plans in order to take
corrective measures as fast as possible.

The work on this system started more
than ten years ago with the introduc-
tion of a general work reporting sys-
tem by which it was possible to es-
timate how the labor input really was
distributed on different categories of
work, on different statistical subjects
and on different stages within each
project. Later, about five years ago,
this system was extended and con-
solidated with the equipment utilization
reports which so far had been kept
separated and supplemented with data
from our financial accounting system
to one, in principle, complete cost ac-
counting system which was computer
processed.

All the time, it had been recognized
that even though this system gave a lot
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of valuable information, such as com-
plete cost and physical inputs for spe-
cified projects or operations, it only
told half of the story. It had for some
time been the policy of the Director to
prepare a policy program for the Bu-
reau every five years. At the beginning
of 1963 it was just time for starting
to work on the next plan for 1965—
1969 and the Director decided that this
should give more quantitative formulat-
ed statements than the previous hoping
that increased emphasize on this as-
pect would give a more realistic and
valuable program. Work was therefore
started to develop a system in which
both the input and the output of the
statistical activities was expressed in
meaningful terms, to develop proce-
dures to measure on a current basis
the values of these additional charac-
teristics and to make use of the record-
ed information in predicting future
efforts and results.

Previous experience had proved the
five-year policy programs to be of great
importance to the Director in promot-
ing the Bureau’s policy, but the use-
fulness decreased substantially when
approaching the last part of the pro-
gram since so much additional informa-
tion was then available that the pro-
gram was more or less out of date.
This did not imply that a five-year
period is a too long period, but rather
that the planning process should be con-
tinuous with a five-year horizon which
was also decided.

A system as outlined above was im-
plemented during 1963 and the first
five-year program expressed in quan-
titative terms was obtained for 1964—
1968, linking it together with the last

five-year program prepared for 1960—
1964.

2. Concepts for description of the
statistical activities

2.1. Activities

Before proceeding to the system de-
scription, it will be useful to discuss
certain concepts which the system is
built on. The smallest activity we meas-
ure is the operation within a project,
called project-operation. The Bureau’s
activity is divided in some hundred
projects, corresponding roughly to a
specification defining jobs as the
Monthly foreign trade statistics, the
Annual agricultural survey, efc., as
projects. In addition to the so-called
end projects with statistical results

published, there are several others,
called dummy projects, such as certain
types of internal service activities, re-
search in methodology, general admin-
istration, etc. Each project is given a
four-digit classification code such that
the two first digits describe its general
field, i.e., Economic statistics, Agricul-
ture statistics, and so on.

Each activity is subdivided into oper-
ations, such as planning, project man-
agement, data collection, data transmis-
sion, editing, tabulation, etc., and denot-
ed by a two-digit code. The first digit
is standardized for all projects while
the meaning of the second digit may
differ from one project to another and
is therefore never used above project
level.

In the time dimension the month is
the general time period used, but the
monthly measurements are frequently
consolidated to quarters and annual

periods.
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2.2, Inputs and outputs

The projects are characterized by their
inputs and outputs in the different
periods. The different kinds of inputs
are classified in main categories as
labor, stationary, office equipment, pro-
cessing equipment, office space, etc.
and each main category is divided into
subcategories if they are not considered
The
category is, for example, broken down

sufficiently homogenous. labor
into labor of different salary grades,
stationary is broken into stationary for
clerical operations and for machine
operations while processing equipment
is divided by the type of machine used.
The inputs are basically measured
in physical units. The labor input is
for example, measured in number of
manhours and obtained from each em-
ployee except for some higher admin-
istrative personnel. Each employee is
supposed to report daily how his or her
working hours have been spent on
projects and operations. The reports
are collected once a month for pro-
cessing.
Stationary, for example punched
cards and magnetic tape, is naturally
measured in number of cards, tapes,
etc., while machine utilization is ex-
pressed in machine-hours spent on
each project and operation. More dif-
ficult to measure is the use each project-
operation makes of the office space,
general services as telephone operation,
These

are just allocated to divisions according

reception, administration, etc.
to the space or labor resources allocat-
ed to them and then distributed fur-
ther to project-operations.

By means of the cost concept each
project-operation is made compatible

with the others. The cost of a project-
operation is obtained by multiplying
each input measurement with its unit
cost price including all direct as well
as computed costs and adding all com-
ponents. In the Central bureau of statis-
tics of Norway, we have found that a
statistical product may be meaningfully
described by its number of details, its
accuracy, its actuality and its frequen-
cy. Before describing these concepts
in detail, we observe that they are
dependent at least by the resource re-
strictions since by a given input, we
are unable to increase one of these
characteristics without a decrease in
one ore more of the others as long as
the production conditions are the same.
We should also note that statistical
masses often grow, the consequence of
which is that subject to no change in
the production conditions and resource
allocation, one or more of the charac-
teristics of the output must diminish.
The following definitions must be con-
sidered as tentative approximations
rather than final conclusions.

The number of details of the output
of a project in a given period, is the
number of table cells with information
made available for consumers of the
statistics. This rather
rough since no distinction is made be-

definition is

tween more and less intensively pre-
pared tables. A table of subtotals in a
two-way distribution table should per-
haps be given a different weight as
to the number of details than a cor-
responding table of the standard devia-
tions of the characteristic within the
same classification.

In our measurements we are simpli-
fying even more and counting the num-
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ber of pages published as an indicator
of the number of details. Of course,
one page Trade statistics is quite dif-
ferent from one page Health statistics,
but we still think we get something
useful because most comparisons com-
prising this characteristic are on an
intra-project rather than an inter-pro-
ject basis.

By the accuracy of the output from
a project we mean an inverse expres-
sion of the difference between the sta-
tistic obtained and the value of the
characteristic which the statistical
users really need. If we shall hope to
obtain anything measurable, we shall
have to simplify and make the defini-
tion operational as well as a procedure
to weight the accuracy measurements
of the individual statistics of a project
to a general expression of the overall
accuracy of the output. Without wasting
any more time on this very interesting
characteristic, I should say that this
characteristic is the only output charac-
teristic we have not attempted to meas-
ure objectively and which we substitute
by subjective judgment. It must, how-
ever, be an important aim to implement
also a measure for this characteristic
in the system.

The actuality of a statistical output
is defined as an inverse expression of
the time between the moment at which
the output is available for the statistical
users, and the point of time or the
end of the period to which the statistics
refer. The measurement of this charac-
teristic does not present any serious
problems.

The last characteristic we feel im-
portant is the frequency of the statistics
considered. The frequency is an inverse

measure of the time between this and
the last collection of similar statistics.
There is often a certain relationship
between frequency and actuality. With
low actuality, i.e., long processing time,
the frequency has to be high if the
users have a given actuality require-
ment because each statistical set of
figures is already rather out-of-date
when they are presented and soon re-
quires to be substituted. The users of
statistics will, for example, be more or
at least equally up-to-date with a bi-
monthly statistics with one month ac-
tuality as with monthly statistics with
two months actuality.

To measure and describe the fre-
quencies of the different projects, is no
problem and is mentioned here because
the role it plays together with the other
characteristics is often overlooked.

At the input side, we had the cost
concept as a useful way to make the
different inputs compatible. We can
imagine a similiar set of preference
prices for the output characterislic
possibly derived from a market study
of the needs and uses of statistics. Since
a statistical office in some respects
may be considered as a monopolistic
agency for statistical information col-
lection and distribution, it may be more
useful to think about preference price
functions depending on the respective
characteristics. Decisions about the pro-
jects formulation have been and are
currently made, indicating that in some
way, it should be possible to describe
the basis for decisions by some kind of
preference prices. But we are still won-
dering how these prices are generated,
in which way we use them and how
to measure them. The present system
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does therefore not include any prefer-
ence prices and evaluation by means
of them.

3. A system for planning, progress-

and cost-reporting
The use of the above described con-
cepts is perhaps best described by
starting with the planning and ending
with the source of the information even
though this may seem to be an illogical
approach.

In the fall each Division is requested
to revise, cut out and/or extend the

five-year program determined last year..

This means that the Division has to give
the number of man-hours, and machine-
hours in the case of the operating Divi-
sion, for each quarter for the two next
years specified by type of labor and
machines for each project. For the
three following years the specifications
are only required for each year. The
information available to the Divisions
is the last and previous years’ reports
on performed activities compared with
planned. The subject-matter divisions
are further required to list by projects
the number of tablepages they expect
to turn out and in which periods. This
gives the management of the Bureau
some rough indications as to planned
details of products, actuality and fre-
quency. To cover also accuracy, the
Divisions are asked to supply informa-
tion if they expect to increase or de-
crease the accuracy compared with
similar, previous projects. This is of
course a very difficult task particularly
for the operating Division which usu-
ally has only fragmentary specifications
at this stage. We feel, however, that
this is much better than pure, passive

guessing because it forces all available
information into a system. These pro-
posed plans are received and evaulated
by the Director. Any changes in the
plans for the first year has to be within
the frame of the budget already ap-
proved by the Parliament, while
changes for later years must be in cor-
respondence with the Bureau’s overall
policy. After discussions with each Di-
vision, the Director determines the
plans which are not, except for emer-
gencies, changed until next year.

Based on this main program, the
divisions continue their detailed plan-
ning. The Division for administration
starts to work on the second year’s
plans to build up a budget proposal
consulting the respective Divisions
when necessary. The central, service
divisions break down the first years
plan into monthly time schedules mak-
ing appointments with the subject-mat-
ter Divisions about acceptance and
delivery dates for job specifications,
data and results. This monthly time
schedule also shows the allocation of
the labor resources to different pro-
jects. Similar monthly schedules are
also worked out by some subject-matter
Divisions.

In the Machine operating division,
there exists a still lower level plan for
each week specified for shift and pro-
ject. This plan is worked out immedi-
ately before the start of each week
and includes also a machine allocation
schedule.

All the plans described above are
punched and processed by a computer
together with reports on work done and
results obtained to form progress re-
ports. Before describing the content
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and use of the progress reports, we turn
to the reporting part of the system.

Every day each employee is supposed
to fill out his reporting form recording
how he has spent his time on project
operations. The employees of the Ma-
chine operating division must also re-
port machine units they have used and
when. This information is supplement-
ed by the information from the log-
books of the more important equip-
ment. The reports from the subject-
matter Divisions are collected once a
month, screened for completeness,
punched, sorted by Division, project
and operation, and listed for confirma-
tion and use of the head of each Divi-
sion. The information allows control of
each individual
ployee’s contribution to the project-
operations.

operation and em-

The reports of the Machine operating
divisions are punched every week to-
gether with the information from the
log-books to provide data which are
compared with the week’s plan and
printed out in a way convenient to
make processing plans for the next
week. Of course, the daily schedule is
further elaborated by the shift super-
visors to obtain the best utilization of
both employees and equipment.

The Division for administration re-
ports on the dates and extent of public-
ations released. All reports are process-
ed each quarter and compared with the
plans. The progress reports will there-
fore give information by Division for
each project about planned and actual
input as well as output for the last
quarter and totals so far. The progress
reports may also be selective and only
give information about critical projects

for which the absolute or relative devia-
tion between planned and actual figures
exceeds a certain limit.

The progress reports and the statis-
tics mentioned are distributed to the
top management of the Bureau and the
chiefs of each Division each quarter.
The progress reports should therefore,
not only be a control tool for the top
management. It forces the Division
chiefs to take an overall look at each
survey or census as a project and
spend more time on the planning and
evaluation of the later stages than
would otherwise be done. It also gives
the chiefs a possibility to explain the
reasons for deviations between planned
and actual achievements which other-
wise might have been misinterpreted as
results of bad management, efc.

The last part of the system is the
cost analysis which is performed on an
annual basis. In addition to the inputs
already reported, the Division for ad-
ministration also reports on the over-
head costs. At the end of each year
each input for the whole year is con-
verted to money value by means of the
cost prices computed from values ob-
tained from the financial accounts.
Those inputs which are not already
allocated directly to a so-called end
project-operation, are distributed to
such by a rather complicated multistage
distribution scheme. After the distribu-
tion phase, tabulations are done giving
the cost of each end project by opera-
tion, by input category, etc. In the long
run, the cost should of course equal
expenses taking amortizations into ac-
count.

The cost tables are of particular in-
terest to the management in deciding
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how to select and give projects the least
overall dimension. They are also useful
for the Division of administration and
the other Divisions when working on
the budget proposal or planning new
surveys.

4. Implementation of the system

The system as described above is now
implemented and in working order.
Some parts of it are, however, not given
in their final form since we do not
think we have general enough experi-
ence. The part which is most prelim-
inary is the one producing progress
reports. We are not yet sure which is
the most useful form and specification
of these reports. Another part is the
maintenance of the files of planned and
actual figures for inputs and outputs
which of course is depending very
much on how we determine the format
of the progress reports.

Even though some are preliminary,
we have computer programs taking care
of the processing of the described
features of the system.

5. Future improvement

The most obvious defect of the system,
is the lack of a proper definition and
indicator of the accuracy of a project
result. The accuracy is probably the
most invariant characteristic since the
same pattern of collection and pro-
cessing is followed in repeative surveys
even though the number and type of
questions may have changed and it is
probably the actuality characteristic
which has been determined residually.
We may perhaps suspect that at least
in some cases we are exaggerating the
accuracy requirement on behalf of ac-
tuality, and detailed break-downs, but
to confirm our suspicion we shall need
an accuracy measure.

A frequently forgotten factor when
considering a new project proposal is
the efforts we require from the respond-
ents. These may be substantial in col-
lection by mail which is the most com-
mon way of data collection in Norway.
Statisticians always remember to count
the advantage the public will have from
the results of a project, but we are not
always considering this advantage in
relation to the disadvantage for many
respondents who will never make any
use of the prepared statistics. In some
way the input of the respondents should
be measured and included among the
input factors of each project.

Assuming that also the respondent’s
input can be made compatible with
other inputs by some cost price, we are
left with the most difficult problem of
preference prices. If the characteristics
of the different projects could be ex-
pressed in money terms reflecting the
social utilities of the statistics by means
of some preference price functions, the
problem of constructing an optimum,
statistical policy program would be
reduced to a computational problem.
The problem of constructing such a set
of preference price functions, may per-
haps be simplified by considering a
solution in three steps. First, each pro-
ject may be considered separately and
relative weight functions constructed
for each of the four output characteris-
tics. Then all projects are considered
and assigned with relative weights. The
third step would be to compare cost
and total output and give the latter a
weight making it compatible with the
cost. However, it is likely that a realis-
tic solution is much more complex, and
we shall have an interesting theoretical
problem with a very difficult practical
counterpart.

KUNGL, BOKTR. STHLM 966
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