


I. INTRODUCTION

In the Central Bureau of Statistics of Norway a program of research into the stability of
input-output coefficients has been in progress for several years. In an earlier paperl) changes in
input-output coefficients were studied on the basis of Norwegian data for the period 1949-60. Also
the effects of aggregation on the stability of input-output coefficients were studied. However, it
is not the stability or instability of the direct input-output coefficients themselves which is
important, but the effects of possible instability on the precision in estimates based on input-
output analyses.z)

The present study is concerned with the effects of coefficient changes on the results of
input-output computations. By using data for the same period, for which we have already studied the
variations in the coefficients, we obtain some insight in the relationships between coefficient
variation and precision in results. In particular, we study the effects on the precision in
estimates of increases in the distance in time from the base year.

The data and methodsused in this study are described in chapter II, and measures of the
precision in estimates are developed in chapter III and more formally described in the appendix to
that chapter.

The effects on precision in estimates of increases in the distance in time from the base
year are of particular importance. In chapter IV it is shown that this effect is considerable, so
that there is an increase in the errors of around 30 per cent of the first year error per year of
distance between the base period and the estimation period. Instead of a coefficient matrix based
on the observations for one single year, matrices giving average coefficients for a period of for
example 3 years may be used. The result of such a procedure is a reduction of the random distur-
bances in the coefficients, but at the same time, the distance between (the center of) the basis
period and the estimation period is increased. It is shown in chapter V that in our data the latter
effect appears to dominate in the 4-8 years nearest to the basis period.

The effects of aggregation have been much discussed in literature on input-output analysis,
but mainly with reference to a correct basis matrix. In chapter VI it is shown that when coefficients
are used for a period outside the basis period, the effects of aggregation will depend on the changes

3)

that have occurred in the coefficients since the basis period as well as on changes in the distribu-
tion of final deliveries between aggregate sectors and between detailed sectors within each aggregate
sector. The argument, which is illustrated by the results of our computations, is set out formally

in the appendix to chapter VI.

The sources of aggregation errors are further analysed in chapter VII, where it is shown that the
relatively small magnitudes of aggregation errors in our data are due to the stability of final delivery
proportions. Chapter VIII contains a number of special analyses of the errors in our test results.

It is divided into 5 sections on A Sector by sector comparisons of errors, B size distributions of

sector errors, C time patterns of errors, D identification and decomposition of large individual

errors and E differences in error patterns for different time periods.

II. DATA AND METHOD

The data utilized for this study consisted of input-output accounts in constant, 1955-price-
values, for 92 Norwegian sectors of production, 66 "import-sectors' and 9 '"transfer" accounts for
the period 1949-1960. Imports were grouped into sectors according to production sector of origin
and the transfer accounts were used for certain summary adjustments.

Imports were treated as "structural", i.e. accounted for as separate deliveries from
"foreign sectors" to the sectors of production where they were actually used as inputs and to the

sectors of final use where they were actually consumed.

1) Per Sevaldson: "The Stability of Input-Output Coefficients' in "Applications of Input-Output
Analysis" Eds. A,P. Carter and A.Brody. Amsterdam, London 1969. Also as "Artikler" No. 32 from
the Central Bureau of Statistics of Norway. ’

2) Per Sevaldson: "Changes in Input-Output Coefficients" in Ed. Tibor Barna: "Structural Interdepen-
dence and Economic Development', London 1963.

3) Compare also the reference in footnote 1) above.



These accounts were only available in purchasers' price values. In addition, input-output
accounts in a specification of 133 Norwegian sectors of production, 118 import-sectors and 9 transfer
sectors for the period 1959-1961 were also available in constant 1955-price-values. These accounts
were available both in purchasers' and in producers' price values, but only the figures in purchasers'
price values were used.

The 133 sector accounts for 1960 were aggregated successively to 92 sectors of production,

66 sectors of import and 9 transfer sectors, to 36 sectors of production, 32 sectors of import and

1 transfer sector, to 15 sectors of production, 12 sectors of import and 1 transfer sector and to

7 sectors of production, 6 sectors of import and 1 transfer sector. The aggregations were made on a
gross basis, so that intrasector deliveries were not netted out in aggregation. The sector-specifica-
tions and their mutual relationships are given in appendix table I. When sectors are grouped, trans-
fer sectors are treated as belonging to the group of import sectors.

From a practical point of view it would have been preferable that the aggregations had been
step-wise, so that the 92 sector-specification could be obtained by consolidating the 133 sector-
specification, the 36 sector-specification by consolidating the 92 sector-specification etc. up to
the 7 sector-specification. However, the Central Bureau of Statistics has for various reasons earlier
used particular 36, 15 and 7 sector-specifications, and it was thought advantageous to try out these
particular specificationms. -

For each level of aggregation of the 1960-matrix we computed the matrix of direct input-output
coefficients, i.e. direct requirements of intermediate deliveries from each Norwegian production
sector per unit (krone) of product value in each sector of production (the A-matrix) and the correspon-
ding matrix of direct requirements from each import and transfer sector per unit (krone) of product
value in each sector of production (the B-matrix).

For each level of aggregation then the "inverse'-matrices could be computed ((I-A)_1 and
B(I-A)_l), giving the direct plus indirect requirements for intermediate products, imports and trans-
fers, all specified by sector of origin, per unit (krone) value of final delivery from each Norwegian
sector of production in 1960.

In addition a set of "augmented accounts" for the period 1959-1961 was constructed by adding
corresponding entries for the three years in the 133 sector accounts. On this basis average direct
and direct plus indirect requirements matrices were computed in the 92-sector and in the 36-sector
specifications.

We had thus the feollowing sets of "inverse" or direct plus indirect requirements matrices:

Set Number of 1 Number of import and Base
no. production sectors transfer sectors period

) 133 127 1960

2 e 92 75 1960

3 i 92 75 1959-1961
b oviiiiii, 36 33 1960

5 teiiienaaes 36 33 . 1959-1961
6 teiiiieann 15 13 1960

T oviiiinnnns 7 7 1960

1) In the sequel we will refer to specification levels either by the number
of domestic production sectors or by both the number of domestic and the
number of import and transfer sectors, with a / between these two
figures.

By using these inverses on the accounts figures for final deliveries from each Norwegian
sector of production in the appropriate sector specification in the period 1949-1960 we could obtain
hypothetical estimates of intermediate deliveries from each production, import and transfer sector.
These estimates could be compared with accounts figures, and measures of fit could be computed.

We also computed the total sumof all intermediate deliveries from domestic sectors and from
import and transfer sectors as percentages of total final demand and of total gross national product
in 1960. These percentages were then applied to total final demand ("Final demand blow-ups"), and
total gross national product, ("GNP-blow-ups") in each of the yeéars 1949-1960, and the estimates

could be compared with the input-output estimates.



The accounts gave figures for intermediate and final deliveries in the period 1949-1960 in
the 92-sector specification. However, we needed figures in the 133 sector specification, both if we
were to use the 133-sector inverse, and because the aggregation to 36 sectors was based on the 133-
sector-specification.

A breakdown of final deliveries into 133 sectors for each of the years 1949-1959, was construct-
ed by assuming final deliveries from each of the 92 sectors each year to be composed in the same
proportion of deliveries from sectors in the 133 specification as in 1960. Intermediate deliveries
were broken down in the same way. This procedure, which was rather arbitrary, affects the results for
our analysis in two ways: It introduces errors in the final demand estimates to which the sets of
inverses are applied, and must thus be expected to lead to bigger errors in the hypothetical estimates
of intermediate deliveries than what we would have obtained on the basis of correct figures for final
deliveries. This type of errors may be important for our estimates at the 133 sector level, and to a
limited extent at the 36 sector level, namely to the extent that these specifications cannot be
obtained by aggregation from the 92 sector-specification. The other type of error is caused by the
fact that we compare our hypothetical estimates of intermediate deliveries with erroneous "accounts"
figures. This type of error will also affect our results at the 133 sector level and at the 36 sector

1)

level to the same extent as the first type

III. MEASURES OF PRECISION

We are in this study not concerned with estimates of requirements for inputs in individual
sectors of production. Estimates of such requirements are in the input-output model related to sector
outputs, and should be studied on the basis of the direct requirement (input-output) coefficients.

In the present study we want to analyse the model's efficiency in predicting the total direct
and indirect requirements for intermediate goods in the entire economy. We may study these estimates
in total for each year, or the annual figures broken down by domestic and foreign origin and each of
these again broken down by sector of origin in alternative sector-specifications. The limit for the
sector breakdown is for each set of estimates determined by the sector—specification in the matrix
used to compute the estimates. Thus estimates in the 133 sector-specification can be aggregated to
each of the other specification levels up to totals for all sectors, and at each level we may compare
estimates with accounting figures or with other estimates made at or aggregated to the same level of
specification. Estimates in the 92 sector-specification cannot be aggregated quite so easily to the
other specification levels, and estimates at the 36 sector level can be aggregated to the 7 sector
level and to totals,but not to the 15 sector level. In some comparisons we use a 33 sector-—
specification, which is obtainable by aggregation both from the 92 sector and from the 36 sector-
specifications.

The following table indicates for each set of estimates at which aggregation levels it can

be compared to other estimates and to accounts.

. ification levels for comparisons
Set of estimates Spec t p

Base Production sectors/Import plus transfer sectors
s Import, period
Set Production .0 sfer 92/75  36/33  33Y/  1s/13 177 1/1
no. sectors
sectors
1 133 127 1960 x X (x) X X X
2 92 75 1960 X x X X
3 92 75 1959-1961 X (x) (x) X
4 36 33 1960 x x X x
5 36 33 1959-1961 X (x) (%) X
6 15 13 1960 x X
7 7 7 1960 X X
82) 1 1 1960 X
93) 1 1 1960 X

1) Whereas the 36 sector-specification level cannot be achieved by aggregation from the 92 sector
level, a 33 sector-specification may be achieved by aggregation .both from the 92 and the 36 sector-
specification levels. 2) "Final demand blow-ups". 3) "GNP-blow-ups'.

1) We return to this point in chapter VI appendix.



Comparisons can be made between estimates marked by an x or (x) in the same column, at the specification
level indicated at the top of the column. The (X) indicatesestimates which were not actually used in
comparisons at the indicated specification level in the present study.

A direct measure of precision is the difference between the estimate and the corresponding
"corret" accounting figure. These differences may be measured in absolute value, or as
percentages of the corret values. These measures for the total of domestic intermediate deliveries and

for the total of imported intermediate deliveries are given in tables 1 and 2 a and b.

Table l.a. Errors in estimates of total domestic deliveries to intermediate uses per year. Million
kroner at constant (1955-) prices

Accounts figure Error (= estimate minus accounts) for estimates based on

Year Change 133 92 92 36 36 15 7 Total
sector sector sector sector sSector sector sector . GNP
Total frem matrix matrix matrix matrix matrix matrix matrix final 1960
previous demand
1960 1959-61 1960 1959-61 1960 1960 1960
year 1960

1949 ....... 14 569 . 367 353 406 416 506 667 337 -1 018 =455
1950 ....... 15 246 677 625 587 645 706 797 791 557 -1 019 =434
1951 ....... 15 548 302 866 804 859 924 1 014 898 797 -582 63
1952 ..., 16 183 635 646 584 656 662 763 861 570 -921 -16
1953 ...... . 16 812 629 572 511 591 582 689 748 416 -835 -6
1954 ...... . 17 752 940 706 646 724 695 797 834 599 -759 -104
1955 ..o 18 613 861 169 82 160 120 229 193 98 -998 -564
1956 ..., 19 231 618 296 234 324 238 359 360 175 -595 -236
1957 ....... 19 409 178 358 250 348 257 380 353 285 -290 174
1958 ....... 19 274 -135 161 60 162 89 219 211 199 25 296
1959 ....... 20 122 848 355 248 353 271 405 394 400 7 2
1960 ..vunnn 21 605 1 483 - -96 N -132 - - - - -
Averagesl) 2)
1949-1960 .. 17 864 6642) 427 371 436 424 513 526 369 587 196
1949-1958 .. 17 264 5532) 477 411 488 469 575 592 403 704 235
1949-1954 .. 16 018 637 630 581 647 664 761 800 546 856 180
1955-1958 .. 19 132 448 246 157 249 176 297 279 189 477 318
1) Averages of numerical values. 2) From 1950.

Table 1.b. Errors in estimates of total domestic deliveries to intermediate uses. Per cent of
accounts figures

Error (= estimates minus accounts) for estimates based on

133 92 92 36 36 15 7

Year ' secter sector sector secter secter secter secter 22221 GNP
matrix matrix matrix matrix matrix matrix matrix demand 1960
1960 1959-61 1960 1959-61 1960 1960 1960 1960
1949 v iiiiiiiiiinnns 2.5 2.4 2.8 2.9 3.5 4.6 2.3 -7.0 -3.1
1950 vevviiinnnnnnnnnns 4.1 3.9 4.2 4.6 5.2 5.2 3.7 -6.7 -2.8
1951 ..... Ceteceesaeaen 5.6 5.2 5.5 5.9 6.5 5.8 5.1 -3.7 A
1952 tiiiiiiiiiiiiieans 4.0 3.6 4.1 4.1 4.7 5.3 3.5 =5.7 -.1
1953 tiiiiiinninnnnenns 3.4 3.0 3.5 3.5 4.1 4.4 2.5 -5.0 -
1954 it 4.0 3.6 4.1 3.9 4.5 4.7 3.4 -4.3 -.6
1955 ..... Cetererasanen .9 4 .9 .6 1.2 1.0 .5 =-5.4 -3.0
1956 ....... Cetereeeaa 1.5 1.2 1.7 1.2 1.9 1.9 .9 -3.1 -1.2
1957 ...vnn PN 1.8 1.3 1.8 1.3 2.0 1.8 1.5 -1.5 .9
1958 ..... seseessasanes .8 .3 .8 .5 1.1 1.1 1.0 .1 1.5
1959 tiiiiiiiinranenann 1.8 1.2 1.8 1.4 2.0 2.0 2.0 - -
1960 ...... sesessacssas - -.4 - -.6 - - - - =
1)
Averages
1949-1960 ..vvvvennnnnn 2.5 2.2 2.6 2.5 3.1 3.1 2.2 3.5 1.1
1949-1958 t.vvvinnnnns 2.9 2.5 2.9 2.9 3.5 3.6 2.4 4.2 1.4
1949-1954 ... vviiinnns 3.9 3.6 4.0 4.2 4.8 5.0 3.4 5.4 1.2
1955-1958 ...iiiinnnn.n 1.3 .8 1.3 .9 1.6 1.5 1.0 2.5 1.7

1) Averages of numerical values.
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Table 2.a. Errors in estimates of total import ) deliveries to intermediate uses. Million kroner at
constant (1955-) prices.

Accounts figure Error (= estimate minus accounts) for estimates based on
Year Change 133 92 92 36 36 15 7 Total

Total from sect?r sectqr sectgr sect?r sect9r sect?r secth final GNP

. matrix matrix matrix matrix matrix matrlx matrix demand 1960
PTEVIOUS 1960  1959-61 1960 1959-61 1960 1960 1960  °°F¥
year 1960

1949 ........ 4 973 . 459 422 465 418 459 535 620 676 909
1950 .vnnn 5 395 422 490 445 492 441 484 566 559 535 778
1951 ...onnn 5 533 138 638 590 642 647 694 674 716 705 973
1952 coienin 5 645 112 599 556 603 614 659 709 756 716 1 093
1953 ......t 5 900 255 680 642 684 644 686 723 783 760 1 105
1954 ....o.n 6 613 713 379 335 385 379 428 432 541 470 742
1955 sovnene 6 980 367 276 231 278 279 327 346 411 363 542
1956 ........ 7 174 194 447 410 453 479 527 520 552 594 743
1957 ..., 7 356 182 527 488 529 544 591 610 612 613 806
1958 .....e. 7 435 79 455 419 457 394 441 495 519 609 721
1959 ...innn 8 214 779 183 138 179 123 170 196 182 176 294
1960 ....o.nn 9 005 791 - -39 - -51 - - - - -
Averagesz) 3
1949-1960 ... 6 685 366 ) 428 393 431 418 456 484 521 518 726
1949-1958 ... 6 300 2743) 495 454 499 484 530 561 607 604 841
1949-1954 ... 5 677 3283) 541 498 545 524 568 607 663 644 933
1955-1958 ... 7 236 2063) 426 387 429 424 472 493 524 545 703
1) Import and transfers. 2) Averages of numerical values. 3) From 1950.

. . . 1 . . . .
Table 2.b. Errors in estimates of import ) deliveries to intermediate uses. Per cent of accounts

figures
Error(=estimate minus accounts)for estimates based on

Year 133 92 92 36 36 15 7 Total

sector sector sectgr sector sector sector sector final GNP

matrix matrix matrix matrix matrix matrix matrix demand 1960

1960 1959-61 1960 1959-61 1960 1960 1960 1960

1949 ovvvvinnnn e 9.2 8.5 9.3 8.4 9.2 10.8 12.5 13.6 18.3
1950 vovvvnnn Ceeeee . 9.1 8.3 9.1 8.2 9.0 10.5 10.4 9,9 14,4
1951 ivvvvnnnn [ 11.5 10.7 11.6 11.7 12.5 12.2 12.9 12.8 17.6
1952 siivnnnn [P 10.6 9.9 10.7 10.9 11.7 12.6 13.4 12.7 19.4
1953 ...oven Ceeeeeen 11.5 10.9 11.6 10.9 11.6 12.3 13.3 12.9 18.8
1954 ..iivnnn Ceeesens 5.7 5.1 5.8 5.7 6.5 6.5 . 8.2 7.1 11.2
1955 tiiiiiinnnnnnnnnn 4.0 3.3 4.0 4.0 4.7 5.0 5.9 5.2 7.8
1956 vivnvinnnnnannnnn 6.2 5.7 6.3 6.7 7.3 7.2 7.7 8.3 10.4
1957 tiviiieniniinnnnan 7.2 6.6 7.2 7.4 8.0 8.3 8.3 8.3 11.0
1958 iviiiiiiiiinnnes 6.1 5.6 6.2 5.3 5.9 6.7 7.0 8.2 9.7
1959 tiviiiiiinninnnan 2.2 1.7 2.2 1.5 2.1 2.4 2.2 2.1 3.6
1960 tvvvvvnnnnnnnnnns - -.4 - -.6 - - - - -
Averagesz)
1949-1960 +vvvviennnns 6.9 6.4 7.0 6.7 7.4 7.9 8.5 8.4 11.9
1949-1958 ...ivinnnnns 8.1 7.5 8.2 7.9 8.6 9.2 10.0 9.9 13.9
1949-1954 ..ivviinnnnn 9.6 8.9 9.7 9.3 10.1 10.8 11.8 11.5 16.6
1955-1958 ..iiviininnnn 5.9 5.3 5.9 5.9 6.5 6.8 7.2 7.5 9.7
1) Import plus transfers. 2) Averages of numerical values.

However,when we want to study comparative precision in sector detail,we also need more summary
measures. As a convenient measure we have taken the square roots of means of squared errors. These "root=
mean-square" or standard errors may be computed over the years for each sector in a given sector-specifi-
cation, or they may be computed over the sectorsin a given sector-specification for each year.

When this measure is taken over the years for individual sectors, we have in this study included
all the 12 years. This implies that for the estimates based on 1960-matrices we include the base year,
where the error is identically zero. For an assessment of the actual sizes of the errors, it might have
been better to exclude the base year. This would imply multiplying all figures by 1.044, or an increase

by about 4} per cent in all standard errors.



For estimates based on the average 1959-61 matrices, including all twelve years implies
inclusion of two of the base years, but in these years the errors do not vanish, even if they are
generally small. 1In this case it is not a simple matter to estimate the effects on the computed
standard errors of excluding the base years. But also in this case the standard errors would increase.

Standard errors might have beén computed both on estimates in absolute (i.e. in 1955-kroner)
values and on errors in per cent of the corresponding correct values. Our computations did only give
the standard errors on the basis of errors in absolute values. However, when we compare standard
errors taken over the 12-year period for different sectors, their magnitude will be influenced by the
differences in value of the intermediate deliveries from different sectors. In order to be able to
compare the errors for different sectors, we computed the standard errors as percentages of the
averages over the 12 year period of the corresponding correct values. This gave us a sort of
coefficients of variation. Correspondingly, for comparing standard errors taken over the sectors for
individual years, we also computed these as percentages of the corresponding averages over the sectors
of the correct values, thus correcting for the year to year real growth in the economy. To some
extent (Ch. VI, Appendix) we have also used averages (over 11 years) of numerical errors (i.e. dis-

regarding directions of the errors).



APPENDIX TO CHAPTER III.

1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

Formulae for the measures of fit.

Assume

that we have a full set of accounts:

Value of deliveries from sector i to sector j in year t.

Value of deliveries to final uses from sector i in year t.

Value of import- or transfer-sector k-products delivered to sector j in year t.

Value o

f import- or transfer-sector k-products delivered to final use in year t.

Value of total production in sector i in year t.

Value o

1,2,....,n
1,2,....,m
1,2,.0..,T
t t t .
X, = Zj Xij + yi (i
bt bt bt
% = Zj xkj + Yy (k
We define:
n
VF = T XF. =x. -y (1
i j=1 ij i
bt o bt _ bt _ bt
Yk T jil ki T % Yk (k
1
X
a,, = —3L (i,]
1] Tl
X.
J
XbT'
k] .
b = - @
x.T
J
where T' is a base period of 1 or 3 years.
Marking estimated values with a "hat" (a),
St ot t_ At t .
R, =9 4y Zjaij Xj Y (i
~bt ~bt bt At bt
K TV F Y TR by Xty (k
With aij and bkj given by (5) and (6), the
Abt .
vk , and we may find:
d.t = §.t - x.t = G.t - v.t (i
i i i i i (t =
dbt - pbt _ bt _ bt Dt (k =
k% T % T % Kk (t
n
a“= I 4a.°f (t
i=1] 1
m
= T (t
k=1

f total of import- or transfer-sector k-products in year t.

=1,2,...,m)

i=1,2,...,n)

=1,2,...,m)

=1,2,...,n)

we get:

=1,2,...,n)

=1,2,...,m)

At abt At
system (7), (8) may be solved for Ty Xy, VL and



We may also compute
T
s; = 7.k (d.n) (i=1,2,...,n)

) (t = 1,2,...,T)

"

T
D Chp) (k = 1,2,...,m)

m
£ (dk ) (t = 1,2,...,T)

These "standard errors" per sector and per year may be taken as measures in million kroner of the

average errors in estimates.

We may also relate these measures to the average size of the variables which are estimated:

S,
1 .
pi=100T-———t (i =1,2,...,0)
=Iv
Tt 1
st
pt = 100 Tt (t =1,2,...,T)
— I V.
i i
s
_ bk
pbk = 100 1 Bt (k =1,2,...,m)
=2V
T, k
s
_ bt
Py, = 100 T—¢ (t =1,2,...,T)
—Iv
my k
s
_ b
|28 _100lzzvbt
T¢k k
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IV. EFFECTS OF THE TIME FACTOR

A glance at the very aggregated tables 1.b. and 2.b. indicates that there are two important
aspects of the time factor:

One is the number of years between the base year(s) and the year for which the estimates are
made, and the other is that there are important differences in forecast precision between individual
years. Both tables indicate a shift in the level of the percentage error around the middle of the
period (a lower level of errors from 1955 and after in table 1 and from 1954 and after in table 2).
This shift may be a merely statistical fenomenon, since accounts for years previous to 1955 originally
were computed in fixed 1938-prices and subsequently converted to 1955-prices, whereas fixed price
figures for 1955 and later years were computed directly by use of 1955-price data, and this may
conceivably have resulted in more accurate accounts for the years after 1955.

Within each of the sub-periods 1949-1954 and 1955-1958 for domestic deliveries, and within
1949-1953 and 1954-1958 for imported deliveries, there do not seem to be systematic changes in the
levels of errors, according to these twa tables.

There remains then 1959, which corresponds to a one-year lag for the 1960-matrices, but
which is within the base period for the average matrices. This year has a smaller error than the
preceding years for imports, but not for domestic deliveries.

Within each sub-period there are considerable differences between the precision of estimates
for individual years, and these differences appear to be of about the same direction and magnitude for
a given year irrespective of the sector specification and base period of the matrix used in their
computation.

The aggregate errors are the net results of diverging errors in the estimates for ind%vidual
sectors. In tables 3 and 4.a. and b. we have reproduced the errors of estimates in the 7 sector—

specification for estimates computed from three different coefficient matrices.

Table 3.a. Errors (estimate minus accounts) in estimates of domestic deliveries to intermediate uses
from 7 sectors of production. Million kroner at constant (1955-) prices

Sector (and total delivery) Year
Basis matrix (and error)

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

1. Agriculture etc.l), total. 3415 3483 3592 3706 3728 3871 3843 4240 4190 3972 4089 4278
133 sectors 1960, error .. =324 -129 -126 ~-163 -181 -163 -40 -162 -216 -65 3 -
36 sectors 1960, error .. -108 66 56 -34 -62 =46 47 -79 -156 =15 43 -
7 sectors 1960, error .. -149 =24 -36 -86 =135 -51 33 -167 -168 -39 48 -
2. Mineral-, metal products,z)
total ...viiunnn e e 1501 1649 1723 1902 2109 2213 2334 2366 2478 2494 2729 2944
133 sectors 1960, error .. 434 365 322 278 262 318 210 163 195 176 48 -
36 sectors 1960, error .. 395 335 299 259 234 288 185 155 175 172 45 -
7 sectors 1960, error .. 390 338 305 262 229 279 182 152 168 161 43 -
3. Food, chemicals etc.3),
total .....0unn Ceeheeeen . 1266 1361 1541 1611 1632 1796 2014 2072 2044 2063 2139 2453
133 sectors 1960, error .. 570 591 455 414 429 342 169 230 247 229 243 -
36 sectors 1960, error .. 591 625 500 456 451 363 187 273 259 222 246 -
7 sectors 1960, error .. 570 578 459 443 415 -378 194 243 257 205 235 -
4. Wood and fiber productsa),
total ....... ebsenasans e 2413 2506 2396 2454 2649 2775 2911 2870 2941 2932 3014 3291
133 sectors 1960, error .. -157 -101 76 41 -7 62 =57 28 48 -18 95 -
36 sectors 1960, error .. -186 -119 68 47 9 89 -32 28 51 -33 83 -
7 sectors 1960, error .. -138 -69 99 66 14 67 -35 48 46 -16 92 -
5. Construction, total ...... 3 3 4 4 9 6 5 7 8 8 7 8
133 sectors 1960, error .. 2 2 1 1 -3 - 2 - - - 1 -
36 sectors 1960, error .. 2 2 1 1 -3 - 2 - - - 1 -
7 sectors 1960, error .. 1 2 1 1 =4 - 1 - -1 -1 - -
6. Trade and transportationm,
total teiiieiiniinnieiaaas 4154 4323 4385 4521 4691 4891 5145 5201 5200 5049 5352 5623
133 sectors 1960, error .. -244 =206 =100 =149 =156 =107 =-261 =97 =57 =57 -66 -
36 sectors 1960, error .. -281 -213 -130 =163 =146 =127 =279 =129 -66 -23 =36 -
7 sectors 1960, error .. -428 =357 =242 =308 =304 -282 -400 -217 -139 =35 =56 -
7. Servicess), total ...oennn 1817 1922 1907 1986 2067 2201 2362 2475 2548 2756 2791 3009
133 sectors 1960, error .. 85 104 238 224 229 254 145 132 141 -105 31 -
36 sectors 1960, error .. 93 102 219 196 217 230 120 111 117 -104 24 -
7 sectors 1960, error .. 90 90 211 192 201 209 123 116 121 =77 39 -
1) Agriculture, forestry, hunting and fishing. 2) Extraction and production of mineral and metal
goods. 3) Production of food and tobacco,beverages; oils, fats and chemicals. &) Products of wood, pulp

and paper, printing, textiles, clothing, leather and rubber products. 5) All other activities.
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Table 3.b. Errors (estimates minus accounts) in estimates of domestic deliveries to intermediate uses

from 7 sectors of production. Errors in per cent of actual delivery.

Sector Year

Basis matrix

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
1. Agriculture, etc.
133 sectors 1960 ...cvvvennn. -9.5 -3.7 -3.5 -4.4 -4.9 -4.2 -1.0 -3.8 =-5.2 -1.6 0.1 -
36 sectors 1960 .......c000. -3.2 1.9 1.6 -0.9 -1.7 -1.2 1.2 -1.9 -3.7 -0.4 1.1 -
7 sectors 1960 ............ -4.4 -0.7 -1.0 -2.3 -3.6 -1.3 0.9 -3.9 -4.0 -1.0 1.2 -
2. Mineral-, metal products
133 sectors 1960 ............ 28.9 22.1 18.7 14.6 12.4 14.4 9.0 6.9 7.9 7.1 1.8 -
36 sectors 1960 ............ 26.3 20.3 17.4 13.6 11.1 13.0 7.9 6.6 7.1 6.9 1.6 -
7 sectors 1960 ............ 26.0 20.5 17.7 13.8 10.9 12.6 7.8 6.4 6.8 6.5 1.6 -
3. Food, chemicals, etc.
133 sectors 1960 ..vvvevennnn 45.0 43.4 29.5 25.7 26.3 19.0 8.4 11.1 12.1 11.1 11.4 -
36 sectors 1960 ............ 46.7 45.9 32.4 28.3 27.6 20.2 9.3 13.2 12.7 10.8 11.5 -
7 sectors 1960 ............ 45.0 42.5 29.8 27.5 25.4 21.0 9.6 11.7 12.6 9.9 11.0 -
4., Wood and fiber products
133 sectors 1960 ......cc0vun -6.5 =4.0 3.2 1.7 -0.3 2.2 -2.0 1.0 1.6 -0.6 3.2 -
36 sectors 1960 ....vveienns -7.7 -4.7 2.8 1.9 0.3 3.2 -1.1 1.0 1.7 -1.1 2.8 -
7 sectors 1960 ............ -5.7 -2.8 4.1 2.7 0.5 2.4 -1.2 1.7 1.6 -0.5 3.1 -
5. Construction
133 sectors 1960 .......cc0... 66.7 66.7 25.0 25.0 -33.3 - 40.0 - - - 14.3 -
36 sectors 1960 .......c0unn 66.7 66.7 25.0 25.0 -33.3 - 40.0 - - - 14.3 -
7 sectors 1960 ...vveeenennn 33.3 66.7 25.0 25.0 -44.4 - 20.0 - -12.5 -12.5 - -
6. Trade and transportation
133 sectors 1960 ......e0uune -5.9 -4.8 -2.3 -3.3 -3.4 -2.2 -5.1 -1.9 -1.1 -1.1 -1.2 -
36 sectors 1960 ....ivvuennn -6.8 -4.9 -3.0 -3.6 -3.2 -2.6 -5.4 -2.5 -1.3 =-0.5 =0.7 -
7 sectors 1960 ............ -10.3 -8.3 -5.5 -6.8 -6.6 -5.8 -7.8 -4.2 =-2.7 -0.7 -1.0 -
7. Services
133 sectors 1960 ............ 4.7 5.4 12.5 11.3 11.1 11.5 6.1 5.3 5.5 -3.8 1.1 -
36 sectors 1960 .....c00eens 5.1 5.3 11.5 9.9 10.5 10.4 5.1 4.5 4.6 -3.8 0.9 -
7 sectors 1960 ......c0vnn.. 5.0 4.7 11.1 9.7 9.7 9.5 5.2 4.7 4,7 -2.8 1.4 -
Table 4.a. Errors (estimates minus accounts) in estimates of imports to intermediate use from 7 import
sectors. Million kroner at constant (1955-) prices
Sector (and total delivery) Year
Basis matrix (and error) 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
1. Agriculture, etc., total .... 682 770 730 712 701 749 857 799 655 707 760 863
133 sectors 1960, error ..... -20 -39 -13 -9 36 3 -96 =4 131 76 59 -
36 sectors 1960, error ..... -28 =41 38 25 32 44 =57 46 164 67 67 -
7 sectors 1960, error ..... =47 -84 -18 -8 6 10 -80 11 150 74 67 -
2. Mineral-,metal products,total 1496 1546 1581 1709 1824 2086 2112 2102 2258 2278 2386 2742
133 sectors 1960, error ..... 38 82 106 48 84 -2 53 126 75 113 139 -
36 sectors 1960, error ..... 18 60 101 47 62 -35 37 129 90 101 114 -
7 sectors 1960, error ..... 98 145 188 134 149 49 107 184 137 134 135 -
3. Food, chemicals etc., total.. 821 886 924 934 969 1155 1257 1339 1392 1447 1709 1789
133 sectors 1960, error ..... 425 445 475 466 456 382 294 291 241 157 -11 -
36 sectors 1960, error ..... 408 442 474 471 465 388 302 304 259 160 -17 -
7 sectors 1960, error ..... 381 389 405 428 421 324 261 256 225 159 -16 -
4., Wood and fiber products,total 405 501 585 530 589 650 639 658 662 609 726 757
133 sectors 1960, error ..... 139 96 27 62 36 10 34 38 36 51 -9 -
36 sectors 1960, error ..... 117 77 2 46 21 -1 18 22 25 2 -7 -
7 sectors 1960, error ..... 117 67 -2 39 9 -7 18 16 20 46 -20 -
6. Trade and transportationm,
Lo - 5 48 60 61 62 59 75 72 80 78 77 90 88
133 sectors 1960, error ..... 6 -1 3 3 9 1 5 2 4 1 -8 -
36 sectors 1960, error ..... 9 4 5 7 7 6 5 5 2 4 2 -
7 sectors 1960, error ..... 6 -2 - -1 5 -6 -1 -4 - - -8 -
7. Services, total ..eveeeeeean. 1405 1512 1527 1567 1623 1760 1902 2046 2159 2155 2372 2573
133 sectors 1960, error ..... -141 -109 16 5 34 =47 -43 =30 9 47 -1 -
36 sectors 1960, error ..... -78 -69 56 49 78 7 - 7 26 62 8 -
7 sectors 1960, error ..... 57 36 131 150 180 153 88 74 59 93 12 -
8. Transfers, total ....eeeeeens 116 121 125 130 135 138 142 151 151 161 170 194
133 sectors 1960, error ..... 13 16 24 24 26 32 30 25 31 11 14 -
36 sectors 1960, error ..... 13 15 21 21 22 - 28 27 23 28 13 14 -
7 sectors 1960, error ..... 8 8 12 12 13 18 19 15 21 13 14 -
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Errors (estimates minus accounts) in estimates of imports to intermediate use from 7 import

sectors. Errors in per cent of actual delivery
Sector Year
Basi tri d
as1s matrix and error 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
1. Agriculture etc.
133 sectors 1960 ...evvuunn -2.9 -5.1 -1.8 -1.3 5.1 0.4 -11.2 -0.5 20.0 10.7 7.8 -
36 sectors 1960 .......... -4.1 =5.3 5.2 3.5 4.6 5.9 =-6.7 5.8 25.0 9.5 8.8 -
7 sectors 1960 .......... -6.9 -10.9 -2.5 -1.1 0.9 1.3 -9.3 1.4 22.9 10.5 8.8 -
2. Mineral-, metal products
133 sectors 1960 ,,....... 2.5 5.3 6.7 2.8 4.6 -0.1 2.5 6.0 3.3 5.0 5.8 -
36 sectors 1960 ,.... e 1.2 3.9 6.4 2.8 3.4 -1.7 1.8 6.1 4.0 4.4 4.8 -
7 sectors 1960 .,........ 6.6 9.4 11.9 7.8 8.2 2.3 5.1 8.8 6.1 5.9 5.7 -
3. Food, chemicals etc.
133 sectors 1960 .......... 51.8 50.2 51.4 49.9 47.1 33.1 23.4 21.7 17.3 10.9 -0.6 -
36 sectors 1960 v.iveevuess 49.7 49.9 51.3 50.4 48.0 33.6 24.0 22,7 18.6 1l1.1 -1.0 -
7 sectors 1960 .......... 46.4 43.9 43.8 45.8 43.4 28.1 20.8 19.1 16.2 11.0 -0.9 -
4. Wood and fiber products
133 sectors 1960 .......... 34.3 19.2 4.6 11.7 6.1 1.5 5.3 5.8 5.4 8.4 -1.2 -
36 sectors 1960 ......... . 28.9 15.4 0.3 8.7 3.6 -0.2 2.8 3.3 3.8 0.3 -1.0 -
7 sectors 1960 .......... 28.9 13.4 =-0.3 7.4 1.5 -1.1 2.8 2.4 3.0 7.6 -2.8 -
6. Trade and transportation
133 sectors 1960 ,....... . 12.5 -1.7 4.9 4.8 15.3 1.3 6.9 2.5 5.1 1.3 -8.9 B
36 sectors 1960 ,......... 8.8 6.7 8.2 11.3 11.9 8.0 6.9 6.3 2.6 5.2 2.2 -
7 sectors 1960 ..,........ 12.5 -3.3 - -1.6 8.5 -8.0 -1.4 =5.0 - -8.9 -
7. Services
133 sectors 1960 ,,.,....... =-10.0 -7.2 1.0 0.3 2.1 =-2.7 =-2.3 -1.5 0.4 2.2 - -
36 sectors 1960 ,......... -5.6 =-4.6 3.7 3.1 4.8 0.4 - 0.3 1.2 2.9 0.3 -
7 sectors 1960 ,,........ 4.1 2.4 8.6 9.6 11.1 8.7 4.6 3.6 2.7 4.3 0.5 -
8. Transfers
133 sectors 1960 «veevevnn. 11.2 13.2 19.2 18.5 19.3 23,2 21.1 16.6 20.5 6.8 8.2 -
36 sectors 1960 «evtevanns 11.2 12.4 16.8 16.2 16.3 20.3 19.0 15. 18.5 8.1 8.2 -
7 sectors 1960 ceeevennn. 6.9 6.6 9.6 9.2 9.6 13.0 13.4 9.9 13.9 8.1 8.2 -

These tables demonstrate that there are great variations in precision between different sectors, when

the errors are measured in absolute values, as well as when they are measured as percentages of the

correct (accounts) values.

Furthermore, the differences between the sectors in the level of errors seem to be stable

throughout the period, and the direction of the error (over- or underestimate) tend to be the same for

nearly all years for any given sector;

except for sectors with small errors.

For these 7 sectors the relative level of the errors appear to be fairly constant for the years

after 1955, whereas it generally increases as we go backwards from 1955 towards 1949.

For the more detailed sector specifications it is too cumbersome to study the errors for

individual sectors for each year.

mentioned earlier.

Instead, we may look at the standard or 'Yoot-mean-square' deviations

These measures are reproduced in the tables 5.a.-d. and summarized in table 6.
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Table 5.a. Annual standard(''root-mean-square')errors for estimates of deliveries to intermediate uses,
computed on the basis of estimates and accounts aggregated to the 92 sector-specification
A Errors in estimates based on
verage
Year delivery 133 sectors 1960 92 sectors 1959-61 92 sectors 1960
per sector Per cent Per cent Per cent
Mill.kr. Mill.kr. of Mill.kr. of Mill.kr. of
average average average
From Norwegian sectors
1949 ...... Ceeeeeteaas 158 55 35 57 36 57 36
1950 tiviiininennnnn . 166 50 30 52 31 51 31
1951 ....... e 169 45 27 45 27 46 27
1952 tiiiiniinennanns 176 44 25 44 25 45 26
1953 tiiiiiiiiinannn .. 183 47 26 46 25 48 26
1954 tiiiiiinnnnnan . 193 42 22 40 21 42 22
1955 tiiiiiiinnnnnns . 202 36 18 31 15 36 18
1956 tivinerennnnns 209 31 15 30 14 32 15
1957 tiiiiniinnnnanns 211 35 17 33 16 35 17
1958 tiiiiiiinnniannns 210 34 16 37 18 35 17
1959 tivienriennnnnn 219 23 11 25 11 23 11
1960 coveveennn RN 235 - - 16 7 - -
Average 1949-1958 .... 187 42 23 42 23 43 23
Imports
1949 iviiiiininans . 66 47 71 45 68 47 71
1950 cevvvnnnnn Ceeeaan 72 47 65 45 63 47 65
1951 .. . . 74 39 53 36 49 39 53
1952 et et 75 39 52 36 48 38 51
1953 ..., Creeeeea 79 43 54 39 49 42 53
1954 tiiiiiiiiiinnnans 88 39 44 37 42 39 44
1955 ....ien Ceeeeea 93 33 36 31 33 33 36
1956 ..... Ceeeeeaas 96 30 31 27 28 30 31
1957 . Ceteeseeens 98 28 29 27 28 28 29
1958 ... . . 99 23 23 23 23 23 23
1959 ...... Ceeeeeanen 110 17 15 20 18 18 16
1960 ..... tesessessssns 120 - - 13 11 - -
Average 1949-1958 .... 84 37 46 35 43 37 46

Table 5.b. Annual standard("root-mean-square')errors for estimates of deliveries to intermediate uses,
computed on the basis of estimates and accounts aggregated to the 36 and 33 sector—
specifications

36 sector-specification 33 sector—specification
Errors in estimates based on Errors in estimates
Average Average based on
Year delivery 133 sectors 36 sectors 36 sectors delivery 92 sectors 36 sectors
per 1960 1959-61 1960 per 1960 1960
sector . Per . Per . Per sector . Per . Per
Mill.kr. M;il' cent of M1l cent of Mill. cent of Mill.kr. Miil' cent of Mill. cent of
' average average average ' average average

From Norwegian

sectors

1949 ...oa.. 405 96 24 103 25 109 27 441 105 24 116 26

1950 ......... 424 92 22 103 24 110 26 462 99 21 116 25

1951 ......... 432 86 20 101 23 111 25 471 92 20 116 25

1952 ...l 450 82 18 95 21 103 23 490 88 18 108 22

1953 ... . 467 85 18 87 19 95 20 509 91 18 101 20

1954 ..... e 493 75 15 78 16 87 18 538 79 15 92 17

1955 . 517 61 12 68 13 77 15 564 64 11 80 14

1956 ...ivinnnn 534 59 11 72 14 80 15 583 63 11 84 14

1957 ....onn. 539 62 12 59 11 68 13 588 65 11 72 12

1958 L..iiinnn 535 59 11 68 13 68 13 584 63 11 71 12

1959 .....n.. 559 43 8 47 8 51 9 610 46 8 53 9

1960 ......nn 600 - - 30 5 - - 655 - - - -

Average 1949-

1958 ......... 480 76 16 83 18 91 20 523 81 16 96 19

Imports

1949 ..ovivnnn 151 74 49 63 42 68 45

1950 ....vnnn 162 73 45 64 40 70 43

1951 ..ovvnnnn 168 64 38 54 32 62 37

1952 ..., 171 63 37 52 30 60 35

1953 ....... .. 179 62 35 52 29 59 33

1954 .iiinnns 200 54 27 46 23 47 23

1955 ..... oo 212 47 22 39 18 41 19

1956 ...ivinnn 217 45 21 36 17 42 19

1957 ....inne. 223 41 18 39 18 41 18 -

1958 ...ovnn 225 32 14 35 16 33 15

1959 ....... 249 21 8 31 12 21 8

1960 ....... .. 273 - - 25 9 - -

Average 1949-

1958 .......n 191 56 31 48 27 52 29
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Table 5.c. Annual standard ("root-mean-square') errors for estimates of deliveries to intermediate

uses, computed on the basis of estimates and accounts aggregated to the 15 sector-

specification
Average Errors in estimates based on
delivery 133 sectors 1960 15 sectors 1960
Year per Per cent Per cent
sector Mill.kr. of Mill.kr. of
Mill.kr. average average
From Norwegian sectors
1949 ..... srestansee ceesstsssansaana 971 165 17 173 18
1850 .. cr et ecseesrnesena s naaenns 1 016 153 15 162 16
1951 teiiiiii it csessnnsse [P 1 037 132 13 141 14
1952 s.ivvinnn et teii ittt 1 079 120 11 133 12
1953 .iinnnn. it . 1121 129 12 133 12
1954 iiiiiiiinnnnnn cessesanans seeea 1 183 110 9 121 10
1955 c.ieennn e e e 1 241 102 8 111 9
1956 civiinnenn et N 1 282 78 6 95 7
1957 teiiiiiiniinnn. Cerereeseee e 1 294 95 7 91 7
1958 .....eeen. e e 1 285 99 8 94 7
1959 ciiiiiiiiiien, N 1 341 65 5 69 5
1960 ...... et eeea it e 1 440 - - - -
Average 1949-1958 ........ e . 1 151 118 11 125 11
Imports
1949 ..... shesesescssaes P cese 383 103 27 102 27
1950 ..... . et 412 104 25 107 26
1951 ..... e et 426 95 22 101 24
1952 tiiiiii it i ittt 434 90 21 105 24
1953 . . e eeeii it 454 104 23 118 26
1954 cessens teseccasetessensstssnan 509 84 17 97 19
1055 tiiit ittt e it e 537 56 10 70 13
1956 viiiiiiinnnnnnn e 552 65 12 82 15
1957 Cessseesanseennns csesscenses 566 59 10 70 12
1958 iviiiinnnn eesreans eeeeaaas 572 55 10 62 11
1959 tiiiiiiiiiiinnn v e 632 37 6 38 6
1960 ...... et e 693 - - - -
Average 1949-1958 ....... e . 485 82 18 91 20

Table 5.d. Annual standard ("'root-mean-square'") errors for estimates of deliveries to intermediate

uses, computed on the basis of estimates and accounts aggregated to the 7 sector-

specification

Average Errors in estimates based on

delivery 133 sectors 1960 92 sectors 1960 36 sectors 1960 7 sectors 1960
Year per Per cent Per cent Per cent Per cent

sector Mill.kr. of Mill.kr. of Mill.kr. of Mill.kr. of

Mill.kr. average average average average
From Norwegian sectors
1949 ..viiiiiennnn 2 081 318 15 312 15 302 15 319 15
1950 s vevivinennn 2 178 284 13 281 13 287 13 290 13
1951 ivinninnnnns 2 221 239 11 235 11 243 11 244 11
1952 tiverinnnnnans 2 312 224 10 219 9 222 10 242 10
1953 tiiiiiiinnnn 2 402 227 9 223 9 217 9 232 10
1954 ciiiiiniinnnn 2 536 215 8 211 8 205 8 224 9
1955 tivennnnnnann 2 659 154 6 151 6 153 6 188 7
1956 tiveiniinnnnn 2 747 138 5 135 5 139 5 157 6
1957 vevinvenannnn 2 773 156 6 153 6 143 5 151 5
1958 tiiiiiiinninn 2 753 108 4 119 4 114 4 97 4
1959 tiiiininnnnns 2 875 104 4 104 4 102 4 102 4
1960 vovvnnnnnnnas 3 086 - - - - - - - -
Average 1949-1958. 2 466 206 9 204 9 203 9 214 9
Imports
1949 sivvvnnvnnnns 710 178 25 177 25 164 23 158 22
1950 sivvvnncnnnns 776 180 23 179 23 174 22 162 21
1951 siviiinnnnnns 790 185 23 184 23 185 23 176 22
1952 tivninnennnnn 806 179 22 177 22 181 22 180 22
1953 tiiiiinennnnn 843 177 21 176 21 180 21 182 22
1954 tiviniannnnen 945 146 15 145 15 149 16 137 14
1955 siiinvennnnnn 997 121 12 120 12 118 12 116 12
1956 vivineennnnns 1 025 122 12 121 12 127 12 123 12
S 1 051 109 10 109 10 122 12 117 11
1958 iviiiennnnnn 1 062 83 8 83 8 80 8 92 9
1959 tiiiiiieinann 1173 58 5 56 5 51 4 58 5
1960 tovennnennnnn 1 286 - - - - - - - -
Average 1949-1958. 900 148 17 147 17 148 17 144 17
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Table 6. Annual standard errors for estimates of deliveries to intermediate use. Per cent of average
intermediate delivery per sector in corresponding sector specification.(Figures fromtab.5a-d)

Specification in computation of standard errors

Year 92/75 sectors 36/33 sectors 7/7 sectors
Specification and year of basis matrix

133/127  92/75 92/75 133/127 36/33 36/33 133/127 36/33 7/7

sectors sectors sectors sectors sectors sectors sectors sectors sectors

1960 1959-61 1960 1960 1959-61 1960 1960 1960 1960
From Norwegian sectors
1949 i iiiiiiinnennans 35 36 36 24 25 27 15 15 15
1950 tiviiininnnnnnnns 30 31 31 22 24 26 13 13 13
1951 tiiiniiinnnnnnnnn 27 27 27 20 23 25 11 11 11
1952 ..i.uue Cereeeees 25 25 26 18 21 23 10 10 10
1953 tiiiiiiiiiiiiiae 26 25 26 18 19 20 9 9 10
1954 it 22 21 22 15 16 18 8 8 9
1955 tiiiiiiiiinnnnns 18 15 18 12 13 15 6 6 7
1956 ciiiiieiniinnnnns 15 14 15 11 14 15 5 5 6
1957 ceiiiiiiiiiiiinns 17 16 17 12 11 13 6 5 5
1958 iviiiiiiiiianees 16 18 17 11 13 13 4 4 4
1959ttt 11 11 11 8 8 9 4 4 4
1960 toviiniinnnronnns - 7 - - 5 - - - -
Average 1949-58 ...... 23 23 23 16 18 20 9 9 9
Imports
1949 ...... Ceeeieeeae 71 68 71 49 42 45 25 23 22
1950 vuviinnnn e 65 63 65 45 40 43 23 22 21
1951 vivinnennnns e 53 49 53 38 32 37 23 23 22
1952 tiiinniinnnnenns . 52 48 51 37 30 35 22 22 22
1953 Cetereeieaees . 54 49 53 35 29 33 21 21 22
1954 ciiieiennnns ceee 44 42 44 27 23 23 15 16 14
1955 Ceeeeeeeaaee . 36 33 36 22 18 19 12 12 12
1956 viiiiiiinnnn. . 31 28 31 21 17 19 12 12 12
1957 tiiiiiiiinnnns . 29 28 29 18 18 18 10 12 11
1958 Cereeieaaen . 23 23 23 14 16 15 8 8 9
1959 oot 15 18 16 8 12 8 5 4 5
1960 vivininennnennnnn - 11 - - 9 - - - -
Average 1949-58 ...... 46 43 46 31 27 29 17 17 17

The figures are given in absolute values, i.e. million kroner at 1955-prices and also as
percentages of the average delivery per sector to intermediate use in each yearl). Not too much
importance should be placed on the levels of these errors, neither the absolute nor the per cent
figures, because there are very wide dispersions between individual sectors both in the levels of
errors and in deliveries to intermediate use. However, the measures are convenient for comparisons
between different years and between different sets of estimates for the same year.

All these series give an impression of increasing errors, as we move away from the base period
for the coefficient matrix. 1In general, the impression of a somewhat slower increase in the years
nearest to the base period cannot be said to be confirmed, even though some of the series (see for
instance Norwegian deliveries in the 92 sector—specification) give a definite impression of a niveau
in the relative levels of the errors between 1955 and 1958.

In order to eliminate as far as possible the influence of the differences that are specific
of individual years, we have computed regression lines through the series of standard errors in per
cent, outside the period of the basis matrix, i.e. for the years 1949-59 for the estimates based on

coefficient matrices for 1960, and for the years 1949-58 for the estimates based on average

coefficient matrices for 1959-61. The results are reproduced in tables 7.a. and b.

1) It should be emphasized that these percentages are not the "root-mean-squares'of errors in per
cent, but the "root-mean-square" errors as percentages of average deliveries. Taking percentages
thus only serves to eliminate the effects of variations in average intermediate deliveries
between the years.



16

Table 7.a. Regression lines of percentage standard errors. Production sectors

s . i stimates based on
Sector specification Errors in estimat

in estimates 133 92 92 36 36 15 7
sectors sectors sectors sectors sectors sectors sectors Total GNP 7
1960 1959-61 1960 1959-61 1960 1960 1960 1960 1960

92 sectors

Error first yearl) . 11.37 12.82 11.41 .

Tncrease per year ..... 2.13 2.22 2.19 .

36 sectors 1

Exror first year e 7.91 . . 10.51 9.50

Increase per year ..... 1.53 . . 1.64 1.81

33 sectors 1

Error first year e . . 7.64 . 8.82

Increase per year ..... . . 1.53 . 1.80

15 sectors 1

Error first year e 4.64 .. .. . . 4.50 . . .
Increase per year ..... 1.09 .. . 1.23

7 sectors 1

Error first year cees 2.86 .. 2.85 .. 2.64 .. 3.09 . .
Increase per year ..... 1.08 .. 1.06 .. 1.11 .. 1.09 . .
Total 1

Error first year N 1.14 0.69 1.17 0.73 1.26 1.11 1.03 0.54 0.62
Increase per year ..... 0.32 0.40 0.34 0.47 0.42 0.47 0.28 0.66 0.13

1) First year outside the base period.

Table 7.b. Regression lines of percentage standard error. Import sectors

‘o . Errors in estimates based on
Sector specification

in estimates 133 92 92 36 36 15 7
sectors sectors sectors sectors sectors sectors sectors Total GNP 7
1960 1959-61 1960 1959-61 1960 1960 1960 1960 1960

92 sectors

Error first yearl) 16.64 21.09 16.91 . . . . . .
Increase per year ..... 5.27 4.89 5.20 . . . . . .
36 sectors 1

Error first year . 8.82 . . 12.73 8.64 . . .
Increase per year ..... 3.95 . . 3.06 3.64 . .

15 sectors 1

Error first year vee 6.09 .. .. .. .. 7.91

Increase per year ..... 2.11 .. .. .. .. 2.11

7 sectors

Error first yearl) e 5.64 .o 5.64 .. 6.14 . 6.73

Increase per year ..... 2.07 .. 2.07 .. 1.97 .o 1.78

Total 1

Error first year e 4.10 5.04 4,17 5.62 4.56 4.64 4.80 4.90 6.52
Increase per year ..... 0.69 0.54 0.70 0.51 0.70 0.79 0.89 0.86 1.29

1) First year outside the base period.

According to these computations the standard error would start at a level of about 11} per
cent of the average delivery to intermediate use for the year next to the base year in the 92 sector
specification for domestic deliveries and around 16} per cent for imports in the corresponding
75 sector specification of imports. The increase per year in error as we move away from the base
year would be a little over 2 per cent of the average delivery for domestic deliveries and between
5 and 6 per cent for imports, that is roughly a deterioration per year amounting to about 20 and
30 per cent of the first year error respectively.

When we look at the results in more aggregate sector specifications, the average delivery per
sector increases, and the level of the standard error as a percentage of average delivery is reduced.
This applies both to the first year error and to the increase per year.

Our general conclusion about the importance of the time lag in input-output estimates must be
that there is a rather strong deterioration in precision as the distance from the base period increases,
so that the standard error 3-7 years from the base period is double that in the year closest to the

base period.

The effects of differences in basis matrices will be discussed in the following chapters.
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V. THE EFFECTS ON THE TIME FACTOR OF USING AN AVERAGE BASE YEAR MATRIX

In general the errors in estimates based on average coefficient matrices are smaller than the
errors in estimates based on coefficient matrices for 1960 with the corresponding sector detail.
(Tables 1, 2, 5 and 6). However, the differences are not great, and we have used as basis for the
single year matrix the year in the middle of the period over which the averages are taken, whereas,
if we were to use data for only one of these three years, it would make most sense to take the one
closest to the years for which estimates were to be calculated. In our case, where we are 'fore-
casting backwards", this would lead to the use of 1959 rather than 1960 as basis for the single year
coefficient matrices.

In choosing 1960 as basis for the single year coefficient matrices, which for other reasons
was convenient, we have thus made the evaluation of the merits of using the average coefficient
matrices more complicated. As a consequence we will have to base our conclusions on the regression
studies:

For the estimates based on average coefficient matrices the errors in the first year outside the base
period according to the fitted regressions are in general higher than the first year errors in the
estimates based on single year matrices, but not always. The reason for the higher values could be
that the center of the base period is one year further away from the first year of estimate when we
use a three year average base matrix,than when we use a one year basis. However, the way our
computations were made, we cannot rule out the possibility that at least part of the difference may
be due to peculiarities of the individual years or of the accounts for individual years, since the
first year of estimate is 1959 when we use a one-year basis and 1958 when we use an average basis.

The increase in standard error per year is generally somewhat smaller when we use an
average basis than when we use a one year basis in the same sector detail. Still the difference is
in the "wrong" direction for Norwegian intermediate deliveries in the 92 sector-specification and
not until we reach the 6th year away from (the nearest year of) the base period in the 36 sector-
specification will we obtain better estimates of intermediate domestic deliveries according to our
figures. For intermediate import deliveries the corresponding time distances are 13 years for the
75 sector-specification and 7 years for the 36 sector-specification.

For an evaluation of the effects of using an average base year matrix, it would, as already
mentioned, have been preferable if our single year base matrix had been 1959, because then estimates
for the same calendar year could have been compared. As it is, with 1960 as the single year base,
the "first" estimates outside the base period is for 1959 with the single year base and for 1958
with the average base. We are consequently unable to assess to what extent differences particular to
individual calendar years influence our results. Even when we base our conclusions on fitted trend
lines, the differences in period may still have some influence. However, if we omit the year 1959 in
both regression computations, then the only difference is that the period now starts two years away
from the single year base period and one year away from the average base period. This change did,

however, not materially change our conclusions. The results are given in table 8.

Table 8. Regression lines of percentage standard errors estimated for identical periods (1949-1958)

Specification and basis matrix

92 sectors 36 sectors

1959-61 1960 1959-61 1960
Domestic deliveries
EXror firSt Jear eieeeereeeeeeeneennnoennnes 12.82 11.60 10.51 9.74
INCrease Per YEAT .ueeseeseesccsansannnnonas 2.22 2.16 1.64 1.78
Number of years before average basis is best .. 6
Imports
Errors firsSt year .v.ieeieeecoecensonsoaeans 21.09 17.33 12.73 8.93
Increase Per YeaAr ...eeeeeeesscscccoconnnnns 4.89 5.14 3.06 3.59

Number of years before average basis is best 15 8
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We are brought to the conclusion that the reduction in random disturbances of the coefficients,
which may be attained by using a three-year average base matrix appears to be outweighted by the
necessary increase in the time lag between the year of the estimates and the center of the base period,
at least over a period of 6 years starting from the first year outside the base period.

We may then ask if this result is due to the occurrenceof a few, easily recognizable structural
changes, which might perhaps have been identified from a study of the data, or on the basis of indepen-
dent information, or if it is due to & large number of smaller structural changes, which cannot on
inspezction be distinguished from random disturbances.

We will look further into this when we analyse the results for individual sectors and groups
of sectors. At present it seems justified to conclude that there does not appear to be any automatic
gain in precision from a mechanical application of an average matrix, if this implies an increased

distance between year of estimation and the centre of the base period.

VI. THE EFFECTS OF AGGREGATION AND COEFFICIENT CHANGE

It stands to reason, that as we go from a more to a less aggregated coefficient matrix in
input-output analysis, there is a considerable probability that the precision in the more detailed
estimates based on the detailed coefficient matrix will be relatively poorer than the precision in the
aggregate estimates based on the aggregated coefficient matrix. But when the detailed estimates are
aggregated, so that precision can be compared at the same level of detail, it seemes reasonable to
expect that the estimates based on the most detailed coefficient matrix would prevail.

As is evident from our time series of standard errors (tables 1-7), analysed in the preceding
section)this is also generally the case for our data, but the differences are in general only marginal,
and there are some notable exceptions. We also notice, that if we are only interested in total inter-
mediate deliveries from domestic sectors and import and transfer sectors respectively, we do not seem
to lose much in precision by estimating these magnitudes as fixed percentages of total final demand or
of total gross national product. For imports, judging from table 7.b., one might nearly as well
conclude that there are no noticeable advantages from disaggregation, as far as precision in estimates
is regarded.

We should, however, keep in mind that the "standard error per year' is a strange animal and
withholdour conclusions until we have looked somewhat more closely into the matter.

Assume that we are trying to estimate intermediate deliveries in a given period from accounts
figures for final demand in the period and two alternative input-output coefficient matrices, of
which one is derived from accounts figures for some period outside the actual period of estimation and
one is derived from the other by '"gross" aggregation. The errors in estimates based on the detailed
matrix will be the result of changes in coefficients from the base period. The errors in estimates
based on the aggregated matrix will be a composite of these errors and what is usually referred to as
"aggregation errors".

If the changes in detailed coefficients are not insignificant compared to the aggregation errors,
there is no reason to believe that these two types of errors should be cumulative. They may as well
be compensating, and in that case, estimates based on the aggregated matrix will be more precise than
those based on the detailed matrix.

Normally, one might perhaps expect a mixture of cumulative and compensating effects, so that
the errors for some sectors would be smaller and for others greater in estimates based on the
aggregated matrix as compared to estimates based on the detailed matrix. This would tend to increase
our measures of standard error for the estimates based on the aggregated matrix.

Obviously, if we from the errors of estimates based on some aggregated coefficient matrix
deduct the corresponding errors of estimates based on a more detailed coefficient matrix, the difference
will be that part of the error which is caused by aggregation from the detailed matrix. In this way we

may decompose the errors in the estimates based on the 7 sector matrix into a) the error due to
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coefficient change in the 133 sector matrix and b) the error due
specification to the 7 sector-specification in the basis matrix.

again be decomposed into i) the error caused by aggregation from
92 sector~-specification ii) the error caused by aggregation from

36 sector-specification and 1iii) the error caused by aggregation

to aggregation from the 133 sector-
This latter aggregation error may

the 133 sector-specification to the
the 92 sector-specification to the

from the 36 sector-specification to

the 7 sector-specification.

Such a decomposition of the errors in estimates based on the 7 sector matrix have been made in

tables 9.a. and b.

Table 9.a. Decomposition of errors in estimates. Errors (estimates minus accounts) in estimates of
domestic deliveries to intermediate uses from 7 sectors of production. Million kroner
at constant (1955-)prices
Sector Year
Type of error 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959
1. Agriculture etc.l)
Error from coefficient change ..... =324 -129 -126 =-163 -181 -163 -40 -162 -216 -65 3
Error from aggregation
133 to 92 sectors 50 24 14 27 32 30 6 29 5 7 2
" " " 92 to 36 " 166 171 167 103 86 87 81 54 55 42 38
" " " 36 to 7 " =42 -90 -92 =52 =72 -6 -14 -87 -12 =24 5
" " " 133 to 7 " 174 105 89 78 46 111 73 -4 48 25 45
2. Mineral-, metal products
Error from coefficient change ..... 434 365 322 278 262 318 210 163 195 176 48
Error from aggregation
133 to 92 sectors =26 =22 -19 -26 -29 =24 -17 -11 -16 -11 -9
" " " 92 to 36 " -13 -8 =4 7 1 -7 -9 3 -4 6 6
" " " 3 to 7 " -4 3 6 3 -5 -8 -2 -3 -7 ~-l0 -3
" " " 133t 7 " -43 =27 -17 -16 -33 -39 -28 ~-11 =27 -15 -6
3. Food, chemicals etc.
Error from coefficient change ..... 570 591 455 414 429 342 169 230 247 229 243
Error from aggregation
133 to 92 sectors 16 10 2 9 12 11 3 11 1 3 2
" " " 92 to 36 " 5 24 43 33 10 10 15 32 10 -10 -
" " " 36 to 7 " =22 =47 =41 -13 -36 16 7 -30 -2 -17 -10
" " " 133 to 7 " -1 -13 4 29 -14 37 25 13 9 =24 -8
4. Wood and fibre products
Error from coefficient change ..... -157 =101 76 41 -7 62 =57 28 48 -18 95
Error from aggregation
133 to 92 sectors - - -1 -1 -3 -2 -2 - -1 -2 -2
" " " 92 to 36 " -29 -18 -7 7 19 29 26 -1 4 -13 -11
" " " 36 to 7 " 48 50 31 19 5 =23 -2 20 =5 17 10
" " " 133 to 7 " 19 32 23 25 21 4 22 19 -2 2 -3
5. Construction
Error from coefficient change ..... 2 2 1 1 -3 - 2 - - - 1
Error from aggregation
133 to 92 sectors - - - - - - - - - - -
”n ” " 92 tO 36 " - - - - - - - - - - -
" " " 36 to 7 " _1 - - - _1 - - _1 _1 _1 -
" " " 133 to 7 n -1 - - - _1 - - _1 -1 _1 -
6. Trade and transportation
Error from coefficient change ..... =244 =206 -100 -149 =-156 =107 =261 -97 =57 =57  -66
Error from aggregation
133 to 92 sectors -3 -1 -3 1 5 -18 2 -2 - 3 5
" " " 92 to 36 " -35 -6 . =27 -14 5 -2 =20 =30 -9 30 25
" " " 36 to 7 " -147 -144 -112 =145 -158 =155 =121 -88 -73 ~12 =20
" " " 133 to 7 " -185 =151 -142 -158 =148 -175 -139 -120 -82 21 10
7. Sources
Error from coefficient change ..... 85 104 238 224 229 254 145 132 141 -105 31
Error from aggregation
133 to 92 sectors 20 1 -1 1 1 1 -1 1 -1 - -
" " " 92 to36 " -12 -3 -18 -28 -13 -25 -24 =23 =24 17
" " " 36 to 7 " -3 -12 -8 -4 -16 =20 3 6 4 27 15
" " " 133 to 7 " 5 -14 =27 -31 -28 =44 =22 -16 =21 28 8
Total
Error from coefficient change ..... 366 626 866 646 573 706 168 294 358 160 355
Error from aggregation
133 to 92 sectors 57 12 -8 11 18 -2 -9 28 -12 - -2
" " " 92 to 36 " 82 160 154 108 108 92 69 35 32 56 51
" " " 36 to 7 " -171 =240 -216 -192 -283 -196 =-129 -183 -96 -20 -3
" " " 133 to 7 " -32 -68 ~-70 -73 -157 -106 -69 -120 -76 36 46

1) See table 3.a, notes, for more comprehensive sector designations.



20

Table 9.b. Decomposition of errors in estimates. Errors (estimates minus accounts) in estimates of
imports to intermediate uses from 7 import sectors. Million kroner at constant (1955-)
prices

Sector Year
Type of error

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

1. Agriculture etc.

Error from coefficient change ..... =20 -39 -13 -9 36 3 -96 -4 131 76 59
Error from aggregation

127 to 75 sectors 8 6 3 5 6 6 2 5 1 2 -

" " " 75 to 33 " -16 -8 48 29 -10 35 37 44 32 -11 8

" " " 33 to 7 " -19 -43 -56 -32 -26 -34 -23 =34 -14 7 -

" " " 127 to 7 " -27 =45 -5 2 -30 7 16 15 19 -2 8

2. Mineral-, metal products

Error from coefficient change ..... 38 82 106 48 84 -2 53 126 75 113 139
Error from aggregation

127 to 75 sectors - - 4 - -2 - - - 1 -1 =4

" " " 75 to 33 " -20 -22 -9 -1 -20 -33 ~-16 2 14  -11 =20

" " " 33 to 7 " 80 85 88 87 87 84 70 56 48 32 20

" " " 127 to 7 " 60 63 83 86 65 51 54 58 63 20 -4

3. Food, chemicals etc.

Error from coefficient change ..... 425 445 475 466 456 382 294 291 241 157 -11
Error from aggregation

127 to 75 sectors -4 -4 -4 -3 -3 =2 -2 -1 -1 -1 -1
" " " 75 to 33 " -13 1 3 8 12 8 10 14 19 5 -5
" " " 33 to 7 " =27 =53  -69 -42 -44  -64  -42 47  -34 -2 1
" " " 127 to 7 " -44 -56° -70 -37 -35 -58 -34 -34 -16 2 -5
4. Wood and fibre products
Error from coefficient change ..... 139 96 27 62 36 10 34 38 36 51 -9
Error from aggregation
127 to 75 sectors - - - 1 2 1 1 - 1 1 1
" " " 75 to 33 " =22 -19 =25 -16 -17 -12 -17 -16 =13 =51 1
" " " 33 to 7 " - =10 -4 -8 -12 -6 - -6 =4 44 -13
" " " 127 to 7 " -22  -29 =29 -23 -27 -17 -16 -22 ~-16 -6 -11
6. Trade and transportation
Error from coefficient change ..... 6 -1 3 3 9 1 5 2 4 1 -8
Error from aggregation
127 to 75 sectors 1 - - - 1 - - - - - -
" " " 75 to 33 " 3 5 2 4 -3 5 - 3 -2 3 10
" " " 33 to 7 " -4 -6 -5 -7 -1 -12 -6 -9 -2 -4 -10
" " " 127 to 7 " - -1 -3 -3 -3 -7 -6 -6 -4 -1 -

7. Services
Error from coefficient change ..... =141 =109 16 5 34 =47 =43 =30 9 47 -1
Error from aggregation

127 to 75 sectors - - - - - - - 1 - - -
" " " 75 to 33 " 63 40 40 43 44 54 43 36 17 15 8
" " " 33 to 7 " 134 105 75 101 102 146 88 67 33 31 4
" " " 127 to 7 " 197 145 115 144 146 200 131 104 50 46 12

8. Transfers
Error from coefficient change ..... 13 16 24 24 26 32 30 25 31 11 14
Error from aggregation

127 to 75 sectors - - - - - - - - -

" " " 75 to33 " - -1 -3 -3 = -4 -3 =2 -3 2 -
" " " 33 to 7 " _5 _7 _9 _9 _9 _10 _8 _8 -7 - -
" " " 127 to 7 " -5 -8 -12  -12 -13  -14 -11 -10 =10 2 -

Corresponding decompositions could be made of estimates based on less aggregated matrices. Looking at
the decomposition in the 7 sector-specification, we notice a difference in order of magnitude between
the errors due to coefficient change and the errors due to aggregation. When we consider the entire
jump from the 133/127 sector-specification to the 7/7 sector-specification, the numerical value of the
aggregation error is on the average only 1/3 of the numerical value of the error due to coefficient
change. This is perhaps most easily seen when we compute averages over the estimation period of the

numerical values (disregarding signs) of the errors. Table 10.
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Table 10. Decomposition of errors in estimates. Average numerical values 1949-1959 of errors
(estimates minus accounts) in estimates of intermediate inputs from 7 sectors of production
and 7 import sectors

Of this due to:

Average .
numerical . Aggregation
value of Change.ln 133/127 92/75 36/33
error coefficients sectors sectors sectors 133/127 sectors
to 92/75 to 36/33 to 7/7 to 7/7 sectors
sectors sectors sectors
Pct.of
Million kronmer at constant (1955-) prices change
error
PRODUCTION SECTORS
1. Agriculture etC. cveeeeennn 85 143 21 95 45 73 51
2. Mineral-,metal products ... 228 252 19 6 5 24 10
3. Food, chemicals etc. ...... 362 356 7 17 20 16 5
4. Wood and fibre products ... 63 63 1 15 21 16 25
5. Construction .v.eveeeeeeeens 1 1.1 - - - 0.5 45
6. Trade and transportation . 252 136 4 18 107 121 89
7. Services ceveveensenceecons 134 153 3 16 12 23 15
All production sectorsl) .. 161 158 8 24 30 39 25
IMPORT SECTORS
1. Agriculture etc. .uiveveeuns 50 44 4 25 26 16 36
2. Mineral-,metal products ... 133 79 1 15 67 55 70
3. Foods, chemicals etc. ..... 297 331 2 10 39 36 11
4. Wood and fibre products ... 33 49 1 19 10 20 41
6. Trade and transportation .. 3 A - 4 6 3 75
7. Services ........ Ceereeeae 94 44 - 37 81 117 266
8. Transfers ...ccvvevennnnnns 14 22 - 2 6 9 41
All import sectorsl) cerens 89 82 1 16 34 37 45
All sectorsz) N 125 120 5 20 32 38 32

1) Averages of numerical errors for all 7 sectors.
2) Averages of numerical errors for all 14 sectors.

If we look at numerical averages of errors there are great variations from sector to sector among the
14 production and import sectors, both in the level of the error due to coefficient change and in the
relations between this error and the various aggregation errors.

Only for one of the import sectors, Services, is the total aggregation error (127 to 7 sectors)
greater than the error due to coefficient change. In two more import sectors and two production
sectors, were the total aggregation errors more than half the error due to coefficient change. By and
large the aggregation error appears to be relatively more important for import sectors (on the average
45 per cent of the error due to change) than for production sectors (aggregation error is here 25 per
cent of the error due to change, on the average).

The two types of error are to a considerable extent compensating. For five domestic and four
import sectors the average value of the total numerical error is not greater than that part of this
error which is caused by coefficient change alone, and only for one sector of each type do the
numerical components appear to be directly additive.

Many details concerning sectoral differences are lost at the 7 sector-specification level. It
is therefore of interest also to study the decomposition of errors at the 36 sector—specification level.
The numerical averages of components of the estimation errors for the 36 production sectors are given
in table 11.

The impression of the dominance of the errors due to coefficient change at the detailed
specification level over errors due to aggregations from this level is confirmed for all but a few
sectors. For 26 sectors the aggregation error from 133 to 36 sectors was less than 5 million kroner,
and only for 3 was it above 25 million kromer. For two of these latter sectors and for one more the
aggregation error was bigger than the error due to coefficient change. Agriculture stands out with an

exceptionally high aggregation error. -
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Table 11. Decomposition of errors in estimates. Average numerical values 1949-1959 of errors
(estimates minus accounts) in estimates of intermediate inputs from 36 production sectors
Of this due to
Average
Sector i i
3:?3:1221 Change'in Aggregation
error coefficients 133 to 36 133 to 92 92 to 36
sectors sectors sectors
11. Agriculture .v.ieveerenrenennennnn 226 60 188 22 165
12, FOreStrY tuiveeeereeeenneeennnnnnans 154 140 14 3 13
13. Fishing, whaling .....e.ovu.n.. N 98 49 56 1 58
21, MinIng tivvvernnneennnennnnnennas . 33 34 1 1 2
22. Non-metallic mineral products .... 98 95 2 1 3
23. Basic metal industries ........ . 27 44 21 17 4
24, Metal productS ......... e 31 33 4
25. Machinery ............ Cerareaa 5 5 - .
26. Transport equipment ........o.oo... 3 2 1 ..
24, 25, 26. Iron and metal products .. 38 39 4 2 4
27. Ship-building industries ...... ve 30 31 1 1 1
28. Electrical machinery etc. ........ 51 51 - - -
29. Other manufacturing ......... e 34 34 - - -
31. Food induStries ......eeeeeeensn .. 305 262 43 10 33
32. Tobacco and beverages ............ 1 2 3 3
33. Products of oils and fats ........ 66 50 25 2 26
34. Petroleum products ........ Ceeeann 14 12 2
39, 49. Chemical products ...eeeevenn. 125 124 2 .. ..
34, 39, 49. Chemicals .vuieeveeeenanen. 139 136 3 7 3
41. Textiles ..... ceessacsen Cheeiaeeen 26 26 1 1 1
42. Clothing ...vvuvunnn. e 9 9 - - -
43. Footwear, leather, fur ........... 23 22 1 - 1
44, Wood and cork etC. vevevevevennnnn 57 53 4 2 3
45, Pulp, paper and paper products ... 49 39 15 1 16
46. Printing and publishing .......... 37 40 5 - 5
50. CONStruCtiOn teeveeenensonnssoans .. 1 1 - - -
61. Wholesale and retail trade ....... 109 113 15 2 13
62. Water tranSpPoOrt .uoeeeeeeeeeeeenans 40 33 10 - 10
63. Land and air transport ....... . 19 19 2 - 1
64. Communications .......eeeeenaan .. 16 22 6 - 6
71. Electricity, gas and water ....... 56 53 4 - 4
72. Banking and insurance ....... N 27 25 2 - 2
75. Educational, health services ..... 1 1 1 - 1
76. Personal services ............ e 2 3 1 - 1
77. Other ServicCes ...eeeeeeeesoonss .. 12 15 4 - 4
78. Unspecified ..vvvevivnrnnnnnnnns . 112 125 15 - 15
Averagel) ..... Ceeeeireeaea v 53 46 13 2 12

1) Sum for all sectors divided by 36.

If we want to compare the various components of the aggregation errors, we may do this too on

the basis of the averages of numerical values.

(Table 10.)

As could be expected (given the way our

figures were derived), the errors of aggregation from the 133 sector to the 92 sector-specification

level, appear to be relatively insignificant.
36 sector level are on the average

7 sector level.

of the aggregation error, for the aggregation error from the 36

84 per cent of the total aggregation error from the 133

Errors from aggregating the 92 sector level to a

two thirds of the error caused by aggregation from the 36

to the

However, there are considerable compensating effects between the various components

to the 7 sector level is as much as

to the 7 sector level on the average, and’

greater than this error for 6 individual production and import sectors (when the errors are measured

by their numerical averages).
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We are thus left with the conclusion that errors due to coefficient change in our data a
outweigh and partly are compensated by aggregation errors.

It is then pertinent to determine whether this result is due to some special characteristics of
our data, or if they may be accepted as conclusions with general validity.

The size of the aggregation error will in general depend on the differences between sectors
which are grouped together in the aggregation process both in regard to direct and indirect input-
output coefficients and in regard to relative changes from the base period in final deliveries. If
input-output coefficients for all the detailed sectors in an aggregate sector are identical, or if
the changes in final deliveries from the base year, for which the coefficients were estimated, are
such that relative changes in production levels would be the same in all detailed sectors belonging
to the same aggregate sector provided there were no coefficient changes, then there will be no
aggregation errors. This would i.a. occur if all final deliveries changed in the same proportion.
The aggregation error can thus be seen as the combined effect of 1) dispersion in coefficients of
detailed sectors within the aggregate sectors and 2) relative changes from the base period in final
deliveries influencing the deliveries from detailed sectors within the same aggregate sectors.

In order to bring out more clearly the influences which are decisive for the elements in the
vector of aggregation errors, we may try to break it down into separate components (see the appendix
to this chapter). We must then focus on how the spread in input-output coefficients for different
detailed sectors within the same aggregate sector combine with changes in proportions in final
deliveries to determine the vector of aggregation errors. We have already mentioned that the
aggregation errors depend on changes from the base year proportions in final deliveries. We will
distinguish between changes from base year proportions in total final deliveries specified by
aggregate sector of origin, and changes in the composition in terms of deliveries from detailed
sectors, of final deliveries from each aggregate sector. It turns out then (see the appendix) that the
vector of aggregation errors may be subdivided into two additive components, one associated with
changes in aggregate final delivery-proportions, and one with changes in within aggregate sectors
final delivery-proportions.

When we use an aggregated coefficient matrix, we are in principle interested in the effects
of changes in aggregate final delivery proportions, whereas we are not particularly interested in the
final delivery proportions of detailed sectors within each aggregate sector. For this reason the two
additive components of the aggregation error vector are of different significance for the analysis,
and deserve to be considered separately.

As we have indicated, the spread in input-output coefficients among sectors within the same
aggregate sector are also decisive for the vector of aggregation errors, and this also applies to
each of its two additive components. But the ways in which this influence works, are not quite the
same: The component associated with changes in aggregate final delivery proportions is depending
on a square matrix consisting of differences between on the one hand the inverse of the detailed
coefficient matrix, aggregated with base year final delivery weights, and on the other hand the
inverse of the aggregated coefficient matrix. This difference matrix is multiplied with the vector
of a deviations from base year proportions of aggregate final deliveries to give the component of the

error vector, associated with these deviations, D

NG
The component associated with within aggregate sector changes in final delivery proportions is
depending on a rectangular matrix, obtained as the differences of the elements in an inverse of the
detailed matrix in which the lines, but not the columns have been aggregated, from their averages
taken over columns belonging to the same aggregate sector and weighted by base year production weights.
This difference matrix is multiplied with the vector of deviations from within - aggregate sector base
year proportions of final deliveries, to give the error component associated with these deviations, DAD'
Thus, whereas the first matrix was a difference between an aggregated inverse and the inverse
of an aggregated matrix, the latter one is a matrix of the dispersion of columnwise (sub)aggregates of
coefficients of the detailed inverse about their averages, when these averages are taken linewise over

each aggregate sector.
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In the next chapter we shall look somewhat further into the magnitudes of these difference
matrices and vectors. Here we shall only consider the two additive components which are the results
of the multiplication of each difference matrix with its corresponding difference vector.

Decomposition of the aggregation errors from the 36 sector-specification to the 7 sector—

specification is given in table 12 and numerical averages over the test period are given in table 13.

Table 12. Decomposition of aggregation error 36-7 sectors of production

Secror Year
Type of error 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959
1. Agriculture etc. _
Total ..ivvunnnn Ceeeiee e DA =42 -90 -92 =52 =72 -6 -14 -87 -12 =24 5
Aggregate proportions ...... DAA -48 =37 -34 =55 -30 -24 -20 -34 -18 -26 -17
of this: weightingl) ..... Dy -6 -2 -2 -10 -5 -8 -3 -5 -3 -9 -5
Detailed proportions ....... DAD 6 -53 -58 3 -42 18 6 =53 6 2 22
2. Mineral-, metal products
Total wouveerennnnns ceereees Dy -4 3 6 3 -5 -8 -2 -3 -7 -0 -3
Aggregate proportions ...... DAA -10 -8 -5 -10 -12 -10 -6 -3 =4 =4 -3
of this: weighting ....... DAw -7 -6 =4 -7 -7 -5 -3 -2 -3 -3 -2
Detailed proportions ....... DAD 6 11 11 13 7 2 4 - -3 -6 -
3. Food, chemicals etc.
Total ........ e, BA =22 =47 =41 -13 =36 16 7 =30 -2 -17 -10
Aggregate proportions ...... DAA -13 -8 -8 -15 -3 - -1 -11 -4 -7 =4
of this: weighting ....... DAw -2 -2 -2 -2 - - -1 -2 -1 -1 -
Detailed proportions ....... DAD -9 -39 =33 2 -33 16 8 -19 2 -10 -6
4, Wood and fibre products
TOtal touereiiniiiineeiannnn EA 48 50 31 19 5 =23 -2 20 -5 17 10
Aggregate proportions ...... DAA =2 3 3 -10 -4 1 0 -7 =4 -11 -4
of this: weighting ....... DAw 8 16 18 -3 -2 5 5 1 -1 -12 -3
Detailed proportions ....... DAD 50 47 28 29 9 =24 -2 27 -1 28 14
5. Construction
Total v.ovvernnnennnn e BA -1 - - - -1 - - -1 -1 -1 -
6. Trade and transportation
Total ..... sisesusesssasusue BA -147 =144 =112 =145 =158 -155 -121 -88 =73 =12 -20
Aggregate proportions ...... DAA -98 -104 -88 -88 =74 -89 -70 =63 -38 -17 -12
of this: weighting ...... . DAw =90 -80 -67 -63 =52 -65 =51 -48 -28 -8 -6
Detailed proportions .s...... DAD -49 =40 =24 -57 -84 -66 =51 -25 -35 5 -8
7. Services
Total eurvnrnninenneneinins BA -3 -12 -8 =4 =26 =20 3 6 4 27 . 15
Aggregate proportions ...... DAA -19 =23 -16 -17 -11 -18 -14 -16 -9 -1 2
of this: weighting ....vus DAw -13 -17 -9 -11 -6 =12 -9 -12 =7 1 4
Detailed proportions ....... DAD 16 11 8 13 ~-15 =2 17 22 13 28 13
All sectors, aggregate
Total wevreresnrnnnonnnnenas BA -171 =240 =216 =192 =-293 =-196 =-129 -183 =96 -20 -3
Aggregate proportions ...... DAA -190 =~177 =148 =195 =134 =140 =-111 =134 -77 =66 =38
of this: weighting ..uesue DAw -110 -91 =-66 =96 =72 -85 -62 -68 =43 =32 -12
Detailed proportions ....... DAD 20 -63 -68 3 =158 =56 -18 -48 ~-18 47 35

1) See p. 25.
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Table 13. Decomposition of aggregation error 36-7 sectors of production. Average numerical values

1949-1959
A Of this due to:
verage o T
numerical anges Aggregation 36 to 7 sectors
coefficient,
value of . s
36 sector— Total Changes in . . Changes in
error o . Weighting .
specifica- aggregation aggregate differences detailed
tion error proportions proportions
SECTOR D, D
DT DC DA DAA DAW DAD
1. Agriculture etc. ....... .. 85 65 45 31 5 24
2. Mineral-, metal products . 228 231 5 7 4 6
3. Food, chemicals etc. ..... 362 379 20 7 1 16
4. Wood, fibre products ..... 63 68 21 4 7 24
5. Construction .......ocieen. 1 1 - - - -
6. Trade and transportation . 252 145 107 67 51 40
7. Services .v.eeeieievencinnns 134 139 12 13 9 14
Average for all production
sectors in all years ..... 161 147 30 22 11 17
All production sectors,
aggregate .....oeee0n ceene 403 560 158 128 67 49

Apparently the two components of the aggregation error vector are of about the same magnitude
in our data, when we aggregate from the 36 sector to the 7 sector-specification level, and they are
partly compensating, since the sums of their numerical values normally exceed the total aggregation
error. Still, the results would on the average be considerably improved if the error due to changes
in aggregate final delivery proportions (DAA) could be eliminated. This would be the case if we
performed the aggregation not on the original direct input-output matrix but on the inverse of the
detailed matrix (using base year final delivery proportions as aggregations weights. See the appendix).

We also note that the errors due to changes in aggregate proportions appear to have more of a
cumulative bias than those due to changes in detailed proportions, as appears from the aggregate
figures for all the sectors.

In the appendix we also show that the component of the vector of aggregation errors which is
associated with changes in aggregate final delivery proportions may be further subdivided into one

component vector, depending on the differences between production proportions and final delivery

DAW ’
proportions of detailed sectors within each aggregate sector in the base year, and an additive rest

vector, D The first of these two components is also specified in tables 12 and 13, and for a

majority 2? the sectors it turns out to be responsible for a considerable proportion of that part

of the aggregation error which is associated with changes in aggregate final delivery proportionms.
This error component (DAw) is of particular interest. Even if we do aggregate in the basic

matrix of direct coefficients, this error may be minimized by avoiding aggregation of sectors with

large divergencies in the proportions between total production and final delivery.
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APPENDIX TO CHAPTER VI

We write an input-output matrix in n sectors for a given year as

(1) A = AO + A
with the elements
0 ..
aij = aij + aij (i,j = 1,2,...,n)
where A0 = (aijo) is the corresponding matrix for a base year

and A = A - A0
We assume that n—element column vectors of production (X and XO) and final deliveries (F and FO)

are given such that

(2) (In— A)X =F

2% (1_- AO9%° - 7

0
In is an n by n unit matrix.

Aggregation to m sectors (m < n) is now performed by help of two simple matrices:

a) An m by n "summation matrix":
3 1= ()

_{1 for j € 1

(I=1,2,0.c0,m 3 j=1,2,...,0)

15 T{0 otherwise

j € I means that sector j in the n-sector-specification belongs to sector I in the m-specifica-

tion.

b) An n by m "averaging matrix":

(4) T = (VU) (1=1,2,...,m ;3 J=1,2,...,m)
0<7iJ<1 for i € J
Y.. =0 otherwise
1J

.. 1 S
where i 1s a column vector of r 1°s, and i its transpose.

It follows that

(5) Ir = Im
T 1is defined such that
(6) X =Trx° x(i)
. — for i € J,
(i.e. X0
T = 20 II'(TIAXO)_1 i.e. simply ?iJ =7

0 for i not €J
when a hat (") indicates a vector written in the form of a diagonal matrix with zero off-
diagonal elements.)

We also define

r
in exactly the same way as T, only that now

F0 0

(7 =TTNF

and finally we define a column vector

(8) K= (MI) (I=1,2,...,m)

such that
\}

(€)] im K=1

10y 1 =k i; 7

i.e. KI is the proportion that final deliveries from aggregate sector I represents of total

final deliveries in the base year.
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We can now aggregate the base year matrix, to get:

s Ao T, the aggregate direct matrix, production weights,

it A0 ?, the aggregate direct matrix, final delivery weights,

(I -1 A T)_l, the inverse of the aggregate, production weights,

(I -1 Ao ?)—1, the inverse of the aggregate, final delivery weights,
(1 - Ao)_l ?, the aggregate inverse, final delivery weights.

And we may compute the following estimates of X and T X:

_ A I R _ 40,71 _,0.-1
(11) X= (-4 F=(I-A-8) F=(L-A) F+(I-4) &
i _ ,0,-1 -1 _ A0 -1 _,0,-1
=(I-A) T F+ [(1-a-0) (1-a)]F
12)  m=na-m7F - mr - A -mlr- n(r_- AH7THE e - 2097t ax
_ _ ,0,-1 _,0 -1 _ ,0,-1
= I(L-A)  F+ n[(In A" = B) (1 -4) 1F
0,-1 .
(13) Y = (In- AT) F (= estimate of X)
0,-1 .
(14) Y = H(In- AT) F (= estimate of IIX)
= 0 =-1 .
(15) Z = (Im— TA™ T) IIF (= estimate of IIX)
= 0,-1 = .
(16) Z = H(In— A7) TIF (= estimate of IX)

Here Z is the estimate, which is usually associated with the use of an aggregated matrix.
0 . 0= . . .
In many cases A cannot be estimated, but only the aggregate (TA'T), and in this case there is no
. . = . . . 0. .
alternative to using Z as an estimate of NX. However, if an estimate of A~ is available, and the

aggregation is to be performed for the sake of convenience, then the estimate 7 may have considerable

advantages.
It follows from (20) that
0 0 0

(17) 0= a-a%tR0 oy
and from (2°) and (6) follow

a8y  nx% a%% = 1F® = nx0- na® Fx

i.e. by (15)

0 0

- _ a0 T
= (I -1a T) IX

(19) mx° - (T - 77! el = 70

From (7) and (16) we have

200 z°-= n - A9 T Tne0 - n - N R

Now we define the error vectors:

11 -a% ) Tr-a-moH?T
n m

(21) DT =1IX - 2

and
0

(22) D.=TX-2

T H(In- A

-0 tE- I - 297 T

We could term these vectors "the total error vector, direct aggregation' and''the total error
vector, inverse aggregation" respectively. (21) and (22) may be subdivided to give:

-1

-_— - - — _1 -—
(23) D = [n(ln— 8- 7l - n( - A% ET . (e - A9 1r - a- 7o - Do+ D,

0 ,\-1 0,-1 0,-1 _,0-1 = - =
[n(In-A—A) F-I(I-A) F:]+EH(In-A) F-N(I-A) TIF] Do + D,

and
(24) DT

(25) Dc = H[ﬁln- AO— A)"1 - (In— AO)-lj F=10X-0Y = the vector of errors due to coefficient

change

(26) D, = H(In- Ao)-1 F - (I- a0 T3-1 IF = IY - Z = the vector of aggregation errors (direct

A
aggregation)

= _ _ 201 o _ ,0-1 = _ _z
(27) DA = ]'[(In AT) F H(In A7) I'IF = IY A

H(In- AC’)—1 (F - ?IIF) = the vector of

aggregation errors, inverse aggregation.
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Let us first take a look at the coefficient change error, DC (25). Expanding the inverse of

the coefficient matrices in DC by power series, we get

(28) b, =+ A% + 0l 4 4% 4 @04 3 (I - A0 -yt o W93 (- IS

Assuming that the second and higher order terms within brackets in (28) are small, we see that

D, is dominated by

29) B =n1aF=(1a- 14% F

Terming the rectangular (m X n) matrices T A and I AO "line aggregated" or "condensed"
matrices, because they are obtained by adding together lines in the original matrices, we see that the
Dc—errors, the errors due to coefficient change, are dominated by the linewise averages of the
coefficient changes in the line aggregated matrices, weighted by the absolute levels of final deliveries

(in the estimation year). (We would probably obtain a better approximation using

' T _ A0 -1 0.-1
(28")  py =1l - A= ) (r-a) IF
_ _ 0 -l _ 0., 0.,-1 _,0.-1
= m(I - A=) 1 (L= AN -A)  +a(1-a) ]F
~ 0 -1 _0\-1 _ 0 -1
=M1 - A=) " AMI-A) F=0(I-A-08) 8Y
= I(I_+ PPN (A0+A)2(In- A% m7hy sy
Y
(29") Dg = TAY

But since Y is in some sense a vector of hypothetical magnitudes, (29) may be preferable).

Turning now to A (26) we write it as

= - 0,-1 0 = -1
(30) b, =M @-a) " -(-14"T) nF

A
(Utilizing: 1.0 =01 =17 and (I -1 AT ra-1a27) =1)
21ng: m m m m ) m
We get:
Gy B, = (- w7 - ' na - a7 - e
o 0=.-1 0= C 01
= (I - TA'T) n[(ln ATI)(I - A7) In'_]F

0=,-1 0 0,-1 o_ 0= 0,-1
(L-1aT) " I[(I-A)(I - A) " + (A= ATD(I -A) - L]F

0=,-1 0 = -1
(Im MA'T) A (In FH)(In- AO) F

_ ,0=-1 0, _ =
(L- TAT) ~ TA(I - ) Y

From (31) it is easily seen that if the classical condition for "horizontal" aggregation is
fullfilled, i.e. detailed sectors, which are brought together in the same aggregate sector,

have identical columns of input-coefficients, then 5A will vanish. Algebraically this condition
is given by

(32) 4% = a%n

where each column of A0 on the right hand side has been replaced by an average of the
columns in A0 belonging to the same aggregate sector. From (31) we see that we may relax this
requirement to demanding only that ‘

(33) 1A% = ma%n

since we have by insertion in (32).
= _ 0=,-1 0= 0,-1
(34) D= (I - IAT) [(nr - TATI)(L - A”) ~ - NF
= (1 - % [ - - A% - F -0
Thus: For the aggregation error to vanish, it is sufficient that the columns of the line
aggregated matrix of direct input-output coefficients are identical for detailed sectors

belonging to the same aggregate sector.

However, there are also other possibilities for the aggregation error to vanish:
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If
(3) Y=Tny, D, =0
If the Y-vector for some reason is proportional to the Xo-vector:

(36) Y=o x°

where p is a scalar, we have by (6)

(37) Y=px0=p?nx°

=TIy
so that in this case the aggregation error, direct aggregation is zero.
. . . 0
Now we also have, by (7) that if the F-vector for some reason is proportional to the F -vector:

(38) F =oF°

then

(B9 Y= (- A1 r- - Ao - oy® - oTny? = Ty

Thus, proportionality in the Y-vector may be caused by proportionality in the F-vector. (35)
will also be satisified if the classical condition for "vertical aggregation" is fullfilled. In this
case a group of "supporting" sectors deliver all their products to other sectors in the group or to
one and the same sector outside the group}) As long as coefficients remain constant, then, the
production levels in the supporting industries will remain in the same proportions to each other and
to the production level in the sector which receives products from the group and (35) will be
satisfied.

If there are r supporting sectors (r <n) with production levels given by the column vector
X of dimension (rX1) and the matrix of intragroup input-output coefficients Arr (a submatrix of AO)
of dimension (rXr) and if the sector outside the group drawing on its production is sector k with
production level Xk and column vector of input coefficients for deliveries from the supporting group

, then we have
(I - ARR) XR T A Xk =0 i.e.

-1 -1 o %
(40) Xp= (T = Agp) " ap X = (I - Agp) aRka';_O

3Rk

X K
_ R g
T30 R
K

i.e. output of all the detailed sectors which we want to aggregate are changed in the same

proportion, which is the condition for (35) to be satisfied.

For DA we get (Cfr. (27)):

(41) D, = (I - A y~ L (F - T IIF)

A 0

and if
(42) F = TTOF, then 3; = o.

Again if
(43) F=p F°

then by (7)

0 =__0 -

(44) F=pF =p TINF = TIF

So that if F = pF°, then both b, = 0 and B; =0

Conceivably relative production levels may be determined by relative capacities and final
deliveries may be adjusted, e.g. through changes in net exports (exports minus competitive imports)
from each sector. It will be seen then from (35) (assuming no coefficient changes) that it is
sufficient that production levels change in the same proportion within each aggregate sector, for the
aggregation error, direct aggregation, to be zero (because then the base year proportions T between
detailed production levels within each aggregate sector will remain unchanged, and (35) will hold).
However, this presupposes that all final deliveries change in the same proportion from the base year,
or that there are compensating changes, which may affect a large number of items. The more usual
assumption, at least in connection with input-output-analysis, is that relative production levels are
determined by final delivery proportions.

1) This may be another production sector or a "sector of final uses", as long as the proportions
between inputs from the given group of sectors remains constant.
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Then it is seen from (42) that it is sufficient for the aggregation error, inverse aggregationm,
to vanish that final delivery proportions for each detailed sector within each aggregate sector
remains constant.

We shall now give an alternative break-down of BA’ noting first that we may write:

(45) F=?Ki;F+?(HF-KiI‘IF)+(F-FHF)

Remembering that T = Im (by (5)), we have now

0,-1 0 =-1
H(In A7) F (Im MA™ T) IF

-1 Fki'Fr-a-mOHnTxi F
n n m n

]

+

0,-1 = 1 0 =~-1_= ot
WI-a) T (@F-Ki F) - (L-TA"T) "IT (F-XKi F)

+ (L - OV F =T - (1 - 10 B e - Tar
11 - T TRk - a-mO T ki F
n n m n
- _0-1= 0= -1 ot
+[na-a) T- (- D 1 F -k i

0,-1 0 =-1 =
+[na-a)" - @ -1 D E-TIF

The first term in the last expression may be written

1
_ o i' F
@y mI-ATTri Fena-aSTtTri OB
n n n n v 0
i F
n
i F i’ F i'F
3 l -
e R A O N L B e
n i F o i F i F
n n n

by (10), (7) and (20).
The second term gives in the same way by (10), (7) and (19)

i F
0=-1_, .t . . 0=-1_.1 0  n
(48) (-1 T T Ki F=-(I-TAT) Ki F -5
i F
i' F i' F
= -1 -0 HT 0 f‘o=—nx0 r"o
o i F i F
n n
so that these two terms sum to zero. We then have:
R P O B 0= ot
(49) D, =M@ -4 " T-(L-TAT) ] (F Ki )
- 0.-1 0 = -1 =
+ [_H(In AY) (1 - 1A T) M (F - T I'F)

Here, again, the last term may be simplified
0,-1 0 —=-1 =
(50) [ma - a5 (1 -1a” T)nf (F - TIF)

0,-1 0,-1 = _0-l=_ - 0=-lg o _F
M -a)" -m@-a) To+n@-a) To- (I -1aT) n] + (F - TIF)

- 0,-1 0,-1 = =
(- &) m(r - A T I](F - T IF)

+

na - PN (- wWH M n@E-Tip

But here the last addend vanishes, since
IF - 0T IF = IF - TI_F =0 (by (5) etc.)
so that we have

(51) DA

0,~1 = 0 =-1 N
[n(In—A) T - (1-7Ta T) I(HF—KLnF)

+

[z - A9t~ n - 2Tl - T
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(51) gives a decomposition of the vector of aggregation errors, direct aggregation, into two additive
components, both of which are generated by the multiplication of a "difference matrix" with a
"difference vector".

The first component is associated with changes from the base year in aggregate final delivery
proportions, and has as its "difference vector" the deviations from proportionality with base year
values of aggregated final deliveries. The corresponding difference matrix is square and is the
difference between the "final delivery aggregated" inverse of the base year detailed coefficient
matrix and the inverse of the aggregated, direct aggregation, base year matrix. It could be seen as
a vector of several weighted averages of the differences from base year proportions in aggregate final
delivery composition, the weights being given by the lines of the difference matrix. Alternatively, it
might be seen as a:-vector of weighted averages of the lines of the difference matrix, the weights being
the same for all the lines, and made up of the elements of the difference vector. (In no case will
all the weights normally be non-negative.)

The second component is associated with changes from the base year in within aggregate sector
final delivery proportions. It has as its difference vector the deviations from proportionality with
base year values within each aggregate sector of final deliveries from detailed sectors. The
corresponding difference matrix is rectangular and is constituted by the differences of the columns
for the detailed sectors in the line-aggregated inverse of the base year detailed coefficient matrix
from the columns for the corresponding aggregate sectors in the final delivery aggregated inverse.
This component could be seen as a vector of several weighted averages of the differences from within
aggregate sectors base year proportions of final deliveries, or as a vector of weighted averages
of the lines of the difference matrix.

Noting that (5)

(52) TF - NTIF =0
and using (41) we may develop (51) further to get:

= e 0l = 0= -1 o _ 01, =
(53) DA—LH(In A) T T-(I-1AT) Jr Ki F) +I(I-A) "(F-TIF)
_ _,0-l=_ o 0 =1 Lt =
=[ma@-a)" " T-@-nm D Jar Ki F) +D,
= Dan * Dap = Dap * Dy
where
(54) DAA = vector of errors due to changes in aggregate final delivery proportions
} and
(55) DAD = 5A = vector of errors due to changes in within aggregate sectors final delivery

proportions

vector of aggregation errors, inverse aggregation (27).

It is thus established that the vector of aggregation errors, direct aggregation is equal to

the vector of aggregation errors, inverse aggregation plus a component, the vector of errors

DAA’
due to changes in aggregate final delivery proportions. Since we can make no statements about the
signs of the elements of these vectors, we cannot flatly assume that the sum will

generally be greater than each of the two addends, but at least we have established a close
connection.

Examining DAA further, using the expansion of inverses by power series, we have:

56) 1, = [ - T- - H T Jar -k il P

[ - AT -7 4 (L - AT - (T - m® B Jar - x ir'1 F)

O - a7 T -1+ 1+ 10 Ten)?a - a5 T

B B | PN N | S
I~ M T - (A" T)Y(I -1A"T)  J(F -Ki F)

0\-1= = 0,2 0,-1 = 0 =2 0 = -1 1
[ - a%) (T-T) +m@A)NI-A) " T- (@A DU -TA D J- @F-xi P
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It appears from (56) that the dominating term in the weighting matrix will depend on the

difference matrix (T - T). We may conclude from this, that if we aggregate in the usual (direct) way,
we should avoid lumping together sectors in such a way that this difference matrix becomes big, i.e.
. 0 . . . . . . .
if Fi Fj0 is large, sectors i and j should not be combined in aggregation (except in
X.0 X.O
1 J

cases where the conditions for vertical integration are close to being met).
Writing now

61 b= 11-aTN T-Dar-xi B

N AW n n ’

error due to difference between production weights and final delivery weights

~ _ 0l = 0= -1 o
(58) DAR-[H(In AN T - (1 -ma T T Ki F),
rest of DAA

(59) DAA=DAW+DAR’

error due to change in aggregate final delivery proportions we have:

D = +D = + D, + = = + + + =D +0D
(60) Dy =Dy + Dy =Dy + Dy # Dy =D+ Dy # Dy =D+ Dy # Dy + Dyp = D+ Dyy

We have thus succeeded in breaking down the total estimation error at any particular level
of sector specification into one part, which is caused by coefficient changes in a more detailed
sector specification, and one which is caused by the aggregation from the detailed specification.
Obviously, if the aggregation is done in stages, so that we for instance go from the 92 sector level
to the 36 sector level and then to the 7 sector level, we would obtain the corresponding breakdowns
of the aggregation error, so that we may decompose the total estimation error at the 7 sector level
into one part which is due to coefficient changes at the 92 sector level, one part which is caused
by aggregation from the 92 sector level to the 36 sector level, and, finally, one part which is
caused by aggregation from the 36 sector level to the 7 sector level. The aggregation error may
again be decomposed into one part (DAA) which is caused by deviationsfrom base year aggregate final
delivery proportions and one part (ﬁk) which is caused by deviations from the base year in final
delivery proportions within aggregated sectors. From the first of these two parts we may again
separate that component which is due to base year differences between production proportions and
final delivery proportions within aggregate sectors. Our analytic expressions also reveal which
proportions in the basic data are decisive for the size of the various components of the estimation
error vectors. Thus it is possible to study both the error components themselves, and the correspon-
ding variations in the basic proportionms.

Before we go on to discuss empirical findings, we may give a more precise interpretation of
our computations at the 133 sector specification level: Using the same notation as above, and
referring specifically to equation (13). We see that in computing the vector Y in 133 sectors we
used not F, but T (IF), when I is the summation and T the final delivery averaging matrix from the

133 to the 92 sector level, so that we have:

(59) D=X- (I- AT Trr-x- (I - 201 r

+ (1 - Ao)'1 (F-TIF) = Dg * (1" Ao)f1 (F - TIF)

where D is the vector of observed errors in the 133 sector estimates. This means that we cannot

obtain a correct breakdown of the total error at the 92 sector specification level into the

component due to coefficient change at the 133 sector level and the component due to aggregation from

this level.

With this reservation, we can use our data in the following way:

1) We can obtain estimates of the errors due to aggregation from more detailed coefficient matrices,
simply by subtracting the aggregated errors of the more detailed estimates from the total errors
of the aggregate estimates. Figures giving the decomposition of errors in the seven sector
specification into errors due to change and to aggregation from the 133 specification level to

the 92, 36 and 7 sector levels for each year of the test period are given in tables 9 a and b
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and the numerical averages over the years are given in table 10. Figures giving the numerical
averages over the years for the decomposition of errors in the 36 sector specification into
errors due to change and to aggregation from the 133 sector specification level to the 92 and
36 sector levels are given in table 11.

We can break down a vector of aggregation errors into its three components in the following way:

_ _0-l= 01 !
a) Compute D, = (L -A) T-(-ma O J@F-Ki F)

b) Find DAD = DA - DAA

= - -1 = - - 0 =-1 - ]
¢) Compute D,; = [n(In A T T-(@-ma T JF - & il F)
d) Find D, =D, - D,

Decomposition of the aggregation errors from the 36 sector specification to the 7 sector

specification are given in table 12 and numerical averages over the test period are given in table 13.

3)

We can study the variability in our basic data of the components which are decisive for each

component of the estimation errors:

)

a) Variability of input-output coefficients over time are decisive for the errors due to
coefficient change. These variations have to some extent been studied elsewhetel).

b) The part of the aggregation errors, which we have associated with changes in aggregate final
delivery proportions (53) is determined by these proportions and by the difference between
the aggregated base year inverse and the inverse of the aggregated base year matrix. These
sources of variation are analysed in the text of chapter VII.

c¢) The sizes of the weighting errors of aggregation (51) are determined by the differences between
production weights and final delivery weights (base year proportions) and by changes in
aggregate final delivery proportions. These sources of variation are studied in the text of
chapter VII.

d) The part of the aggregation error, which we have associated with changes in detailed final
delivery proportions (55) is determined by these proportions and by the differences between
the columns of the line aggregated inverse of the base year matrix and the corresponding
columns of the inverse of the aggregated base year coefficient matrix (49) or by the
differencesbetween the columns of the line aggregated inverse and the corresponding columns
of the aggregated inverse (51). The two expressions are equivalent in their effects.

Also these sources of variation are analysed in the text of chapter VII.

Per Sevaldson, op.cit. 1969.
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VII. SOURCES OF AGGREGATION ERRORS

We have shown (Appendix to chapter VI) that the vector of aggregation errors may be sub-
divided into two additive main components: The first component is associated with changes from the
base year in aggregate final delivery proportions, i.e. the proportion of total final deliveries

)

coming from each of the aggregate sectors. It is obtained by applying a matrix of "weights" to the
vector of differences between actual final deliveries in the aggregate sector specification and the
deliveries as they would have been if the same total sum of deliveries had been divided between

9)

aggregate sectors in the same proportions as in the base year. The matrix of weights is the
difference between the aggregated inverse of the detailed matrix (using final delivery aggregation
weights) and the inverse of the aggregated direct coefficient matrix.

The second component of the vector of aggregation errors is associated with changes from the
base year in final delivery proportions within each aggregate sector. It is obtained by applying a
matrix of weightsl) to the vector of differences between actual final deliveries in the detailed
sector specification and the corresponding deliveries as they would have been if actual final
deliveries from each aggregate sector had been distributed on detailed sectors in the same propor-
tions as in the base year. The matrix of weights for this component is the matrix of differences
between the items of the "line aggregated" inverse of the detailed matrix and the corresponding items
of the aggregated inverse or the inverse of the aggregated matrix. (Either of the two latter matrices
may be used. Corresponding means here that all the columns of the detailed sectors in the first
matrix are compared with that column in the second matrix, which represents the aggregate sector to
which they belong.)

From the first component vector of aggregation errors we may also distinguish a 'sub-
component' which is associated with the differences between production proportions and final delivery
proportions within the aggregate sectors in the base year. This sub-component is derived from the
same difference vector as the total component, but the matrix of weights is now the inverse of the
detailed matrix, aggregated by using the base year difference between final delivery proportions and
production proportions as aggregation weights.

Thus each component and sub-component of the aggregation error is the product of a matrix
of differences with a vector of differences. Each product is of course dependent on both its
factors.

In chapter VI we studied the observations on the additive components which could be derived
from our data. We will now look into the evidence on variations in the difference matrices and the
difference vectors which in combination are the origins of the error components. In our time-series
data the difference matrices will be constant over time and at each point in time only one line of
the difference matrix will be associated with each element in the error vector for that point of time.
On the other hand, the difference vectors will vary over time, but at a given point of time the entire
difference vector influences all the elements in the error vector.

The variations over time and over the sectors of the elements in the error vector depend on
the sizes of the elements in the difference matrices and the difference vectors as well as on their
interactions: When the components of the aggregation errors in our data are relatively small, the
reason may be:

» a) that the elements of the difference matrices are small. (Only sectors with similar
coefficients are grouped together in aggregation.)
b) that the elements of the difference vectors are small. (Final delivery proportions are
stable.)
c¢) that elements of both difference matrices and difference vectors are moderately small
d) that elements of neither difference matrices nor difference vectors are particularly small,

but that their interactions are such that the resulting error components are small.

1) The weights are not non-negative and they do not sum to unity.
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We may of course study the data themselves or try to develop more or
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hypotheses.
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of the columns of the line aggregated inverse from the corresponding columns

aggregated matrix.
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long as we have no a priori standard for what is "small", "moderately small" and '"not
s is not very helpful.

less comprehensive
This will enable us to say that with these characteristics of the data, the results for

ectors were those which we have already discussed. On this basis it may be found possible
e conclusions.

is, however, also possible to make some relative measurements and tests against simple
us start by examining the most detailed difference matrix, which gives the differences
in the inverse of the

In table 14 we have juxtaposed the elements of the line aggregated inverse of

Comparisons of input-output "inverse coefficients" (direct plus indirect effects per
unit change in final demand) in 36 sector and 7 sector matrices for 1960. Per cent of
changes in final demand.

1. Agriculture, forestry, hunting and fishing

7 sector 36 sector
specification specification
1 11 12 13
Agriculture Agriculture Forestry Fishing Average
etc. Whaling
Final deliveries 1949-1960.
Bill. 1960-kroner .......ceeeeeeeuens 2 168 1 466 172 530
Effects of changes in final deliveries
on production in
1. Agriculture etC. seveeeevecncannn 129.7 148.8 104.6 102.1 133.6
2. Mineral and metal goods ........ 0.9 1.4 0.1 0.5 1.1
3. Food etc. chemicals .uiveeeeeennss 14.9 24.7 0.8 1.7 17.1
4. Wood, pulp, textile etC. .eeveos. 1.2 2.4 1.0 2.2 2.2
6. Trade, transSport ...eeeeeceseoess 16.7 18.2 12.0 22.5 18.8
7. SErViCeS tuivrvrenrenrnoneennnnans 4.4 5.7 3.3 5.9 5.6
Total evvtrrenoseennonnssnsssssasanns 167.8 201.2 122.0 134.8 178.4
2. Extraction and production of mineral and metal goods
:'u
o
0-n
o
20 g 36 sector specification
®w o0
Buerd
~Non o
2 21 22 23 24 25 26 27 28 29
&0
o @ — E [}
573 3 - o B = S > 5
o ® ) » 19 [V o R o
— 00 — g o U o 2 Bl Q ]
o 00 o 9 e (S =) Q e & o0
o o -] Q -3 - 0 A | e o] )
Qo © o TR o © O £ [=R1a] a [T (V-] ]
Se 8 S22 0@ an § &5 = 28 E58§ S
s E = = o M = e = o (7] m 8 o E <
Final deliveries 1949-1960.
Bill. 1960-kronmer ..... 4 803 212 148 1 203 462 527 552 924 479 296
Effects of changes in .
final deliveries on
production in
1. Agriculture etc. ... 1.2 0.2 1.1 0.2 0.6 0.5 0.3 0.8 0.9 1.7 0.6
2. Mineral and metal
goods ....vvevve.... 116,8 102.8 118.7 115.9 121.0 119.3 108.4 128.4 114.8 104.3 117.0
3. Food etc., chemicals 2.4 1.9 1.0 2.7 2.1 2.2 2.2 2.6 1.6 7.8 2.6
4. Wood, pulp, textile
etC. tiiiernnnann ‘e 2.9 1.2 6.1 1.4 4.0 3.2 2.5 4.6 5.7 5.2 3.4
5. Construction ....... 0.1 - - - - - - 0.8 - - 0.2
6. Trade, transport ... 13.5 13.4 26.3 6.4 19.1 16.5 8.7 10.7 18.7 34.5 13.7
7. Services .cieeeececes 6.1 5.7 8.2 9.1 7.7 7.2 5.9 5.2 6.8 5.7 7.0
Total ...veeeeeeennenesss 143.0 125,2 161.4 135.7 154.5 148.9 128.0 153.1 148.5 159.2 144.5
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Table 14 (cont.). Comparisons of input-output "inverse coefficients" (direct plus indirect effects
per unit change in final demand) in 36 sector and 7 sector matrices for 1960.
Per cent of changes in final demand

3. Production of food and beverages, oils, fats and chemicals

7‘s?cFor 36 sector
specifica- e .
. specification
tion
3 31 32 33 34 39749 Average
Food, etc., Food Tobacco, 0ils and Petroleum Chemical
- chemicals industries beverages fats products  products
Final deliveries 1949-1960.
Bill. 1960-kroner ........ 6 788 4 072 1 259 464 37 956
Effects of changes in final
deliveries on production
in
1. Agriculture etc. ...... 38.9 66.4 1.9 40.7 1.1 2.3 43.3
2. Mineral and metal goods 3.4 3.0 1.5 2.8 4.4 6.2 3.2
3. Food etc., chemicals .. 123.4 134.7 104.2 116.1 106.5 113.1 124.6
4. Wood, pulp,textile etc. 4.6 5.6 3.6 3.9 6.6 10.0 5.7
6. Trade, transport ...... 26.4 29.5 43.5 20.3 26.2 18.8 30.0
7. Services ....iuen.. e 6.6 7.8 6.1 7.6 5.2 11.0 7.9
Total sovveeennns [ 203.3 247.0 160.8 191.4 150.0 161.4 214.7

Final deliveries 1949-1960.
Bill. 1960-kroner ........

Effects of changes in final
deliveries on production
in
1. Agriculture etc. ......
2. Mineral and metal goods
3. Food etc., chemicals
4. Wood, pulp,textile etc.
6. Trade, transport ......
7. Services ...eveiacens ..

Total veviinrrvenennnnonnns

Final deliveries 1949-1960.
Bill. 1960-kroner .........

Effects of changes in final
deliveries on production
in
1. Agriculture etc. +uvvuns
2. Minerals and metal goods
3. Food etc., chemicals ...
4, Wood, pulp, textile etc.
5. Construction s.eeeeeess.
6. Trade, transport .......

7. SErvices .uvuevieeeesoenns

Total tuveeeennnerenasnnennns

4. Products of wood, pulp and paper, printing, textiles, clothing,
leather and rubber products

! s?cFor 36 sector
specifica- .. .
. specification
tion
4 41 42 43 44 45 46
woid’ Footwear, Wood leg; Printing, Average
putp, Textiles Clothing 1leather, and pap publish-
textile fur cork and in
etc v products &
5 009 726 1 076 1 001 542 1 283 381
16.6 5.9 1.5 3.7 22.4 23.4 4.1 10.6
2.2 1.0 1.2 2.5 4.2 2.2 1.2 2.0
3.7 5.0 1.5 3.4 1.8 1.9 2.0 2.6
128.3 116.7 126.6 118.2 120.1 136.0 157.4 127.5
20.3 23.9 35.8 29.5 21.7 11.2 19.2 23.7
7.1 6.7 5.3 10.7 6.6 7.2 19.2 8.3
178.2 159.2 171.9 168.0 176.8 181.9 203.1 174.7
5. Construction
7 sector 36 sector
specification specification
5 50
Construction Construction
5 176 5176
7.3 6.4
32.0 32.6
6.1 5.1
19.3 19.0
100.0 100.0
10.0 11.5
5.5 6.4
180.2 181.0
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Table 14 (cont.). Comparison% of input-output "inverse coefficients' (direct plus indirect effects
per unit change in final demand) in 36 sector and 7 sector matrices for 1960.
Per cent of changes in final demand

6. Trade and transportation

7 sector 36 sector
specification specification
6 61 62 63 64
Trade, Water Land, air Communica- Average
Trade .
transport transport  transport tions

Final deliveries 1949-1960.
Bill., 1960-kroner ............. 6 811 257 5 593 822 139

Effects of changes in final
deliveries on production in

1. Agriculture .s..vveevecacann. 0.5 0.7 0.2 0.5 0.2 0.3
2, Mineral and metal goods .... 0.4 0.6 0.3 0.5 0.2 0.3
3. Food etc., chemicals ....... 0.5 0.4 0.8 0.5 0.5 0.7
4. Wood, pulp, textile etc. ... 1.8 4.4 0.8 1.8 3.0 1.1
6. Trade, transport ........... 109.3 116.8 103.8 102.2 109.3 104.2
7. Services .iieiiiiinnenineons 6.0 8.4 3.7 10.7 12.8 4.9
Total tovueiirinennenncnrnnnnnnns 118.5 131.3 109.6 116.2 126.0 111.5

7. All other activities (Services)

! segt?r 36 sector
specifi- c s .

s specification
cation

7 71 72 73 74 75 76 77 78

. El., ?ank, Build- Govern~ E?uca- Personal Other Un= = Average
Services gas, insur- ment, tion, . ices services SPeCi”
water ance 1ngs defence health fied

Final deliveries 1949-
1960. Bill. 1960-
kroner ......e000000.. 6 252 342 478 1 193 983 1 200 715 1 017 324

Effects of changes in
final deliveries on
production in

1. Agriculture etc. .. 1.2 0.1 0.3 - - 0.2 0.2 0.1 2.4 0.2
2. Mineral and metal
800dS ..i.iiiiiiinaas 0.5 0.2 0.3 - - 0.3 0.2 0.2 2.1 0.3
3. Food etc.,chemicals 1.0 0.1 0.5 0.1 0.3 1.7 1.5 0.2 3.6 0.8
4. Wood, pulp, )
textile etc. ...... 5.8 1.1 4.3 0.4 - 2.1 1.8 1.9 32.6 3.1
6. Trade, transport .. 7.2 1.3 6.9 0.6 - 2.2 2.8 2.8 31.9 3.6
7. Services .......... 114.3 130.6 119.4 103.2 100.0 109.3 114.0 110.4 136.6 110.7
Total .......cee0e0v0e.. 130.0 133.4 131.7 104.3 100.3 115.8 120.5 115.6  209.2 118.7

9]

in table 15 we have reproduced the 80 odd coefficients of the 36 sector inverse which were as large

the 36 sector inverse, their linewise averages ’ and the elements of the 7 sector inverse (1960), and

as 0.05 or more (1.05 for diagonal items) and the corresponding items from the line aggregated
92 sector inverse (1960) as well as the linewise averages of these itemsl). The latter table only
allows comparisons for 80 out of the total 1 296 items in a 36 sector inverse, but these items will

dominate the effects. For the remaining elements, both the effects and the differences must be small.

1) 1949-1960 final delivery weights have been used in averaging.
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5 per cent or morel) in the 36-sector inverse.

Comparisons of input-output "inverse coefficients" (direct plus indirect effects per unit
change in final demand) in 92-sector and 36-sector matrices for 1960.

Coefficients of

Per cent of changes in final deliveries

11. Agriculture

36 sector 92 sector
specification specification
1 111 o 1112 : 113 Average
Agriculture Agriculture gricultura Hunting
capital
Final deliveries 1949-1960.
Bill. 1960-kroner ......... e 1 466 1 325 77 64
Effects of changes in final deliveries
on production in
11. Agriculture ........... e 145.7 149.3 100.0 100.1 145.6
31. Food industries ....... e 17.2 18.2 - - 16.8
39. Chemical products ............ .. 5.3 5.8 - 0.3 5.4
61. Trade ...vvevvunenneeennnnns AN 15.1 10.8 - 38.0 10.8
12. Forestry
36 sector 92 sector
specification specification
12 121 122' Average
F ¢ F str Standing
orestry orestry forests
Final deliveries 1949-1960. Bill. 1960-kroner 172 141 31
Effects of changes in final deliveries on
production in
61, Trade ..vivevrinnnennnnens e sesenns 9.9 10.3 - 8.4

Final deliveries 1949-1960. Bill.

Effects of changes in final deliveries on
production in

61.

Final deliveries 1949-1960.
Bill. 1960-kroner ......

te s et

Effects of changes in final deliveries on
production in

6l. Trade .veeeveerannnonononnnenan

Final deliveries 1949-1960,
Bill., 1960=Kromer .eueeesucesvoorerennss

Effects of changes in final deliveries on
production in

21, MININg vevvvnvnennnrnrnnnsnnnsnnnas
22. Non-metallic mineral
61.

sese st en s

Trade ....

D I I I I I I SR AT I AP

1) 105 or more for diagonal coefficients.

Trade c.vviriiininnnnnnnnnns seerenas

13. Fishing, whaling

36 sector
specification

92 sector
specification

1960-kroner

13 131 132 Aver
. . . . ve age
Flsh}ng, Fishing Whaling
whaling etc.
530 314 216
Ce 17.9 22.6 0.9 13.8
21. Mining
36 sector 92 sector
specification specification
21 211 212 213 Aver
.. Coal Metal Quarrying and verage
Mining . s P . P
mining mining mining n.e.c.
212 18 160 34
11.2 23.1 3.8 22.1 8.4

22, Non-metallic mineral products

36 sector 92 sector
specification specification
22 220
Non-metallic Non-metallic
mineral mineral
148 148
7.1 7.2
110.2 110.2
22.0 22.9
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per unit change in final demand) in 92-sector and 36-sector matrices for

Coefficients of 5 per
in final deliveries

39

effects
1960.
of changes

utput "inverse coefficients" (direct plus indirect

cent or morel) in the 36-sector inverse. Per cent

23. Basic metal industries

36 'sector 92 sector
specification specification
23 231 232 233 234 235 236
. Iron, Iron, Refining Other Non- Average
Basic Ferro- non- ferrous
steel steel of
metal alloys ks foundries aluminium ferrous metal
wor v metals foundries
Final deliveries 1949-1960.
Bill. 1960-kroner ........ 1 203 294 96 40 248 520 5
Effects of changes in final
deliveries on production
in:
23. Basic metal industries 109.1 103.8 110.8 106.8 100.2 115.1 135.6 108.7
61l. Trade .sivevveennncenas 5.2 2.9 6.2 11.1 1.5 5.6 13.9 4.4
71. Electricity, gas,water 6.9 12.7 6.3 2.5 12.5 3.0 2.8 7.6
24, Metal products and 25. Machinery and
26. Transport equipment
36 sector 92 sector
specification specification
24 25 26 24725726
Iron and
Average
Met:l ¢ Machinery Trazsgzrt metal
products equipmen products
Final deliveries 1949-1960.
Bill, 1960-KYONETY ..eevevesevenceonnnns 462 527 552 1 541
Effects of changes in final deliveries on
production in:
23. Basic metal industries ........e... 13.2 7.6 1.9 7.1 8.7
24, Metal ProducCts c.veeeeevececssanens 106.4 3.1 2.0
25. Machinery .veeeeeeeneeeeeecencnnnns - 105.6 0.2 105.8 106.9
26. Transport equipment ...:eeeeeeesses - 0.1 103.2
6l. Trade veveevvereennreonncnnnnsannnes 15.6 13.4 6.8 11.5 12.8
27. Ship-building industries
36 sector 92 sector
specification _specification
27 270
Ship- Ship-
building building
Final deliveries 1949-1960.
Bill., 1960-KTONer ..v.oveeesvosonsonses 924 924
Effects of changes in final deliveries on
production in:
23. Basic metal industries ............ 8.4 8.5
27. Ship=building seeeesesvsencoconncns 114.2 114.3
6l. Trade ...eeeeeeeessonoscacnsnannnas 8.6 8.8

Final deliveries 1949-1960.
Bill., 1960-kroner ......eeeeeeencecaces

Effects of changes in final deliveries on
production in:

23. Basic metal industries .......c....
28. Electrical machinery ..oceveeeeenns

61, Trade .veeveeeeeencesconsennconcones

1) See note 1 page 38.

28. Electrical machinery etc.

36 sector 92 sector
specification _specification
28 280
Electrical Electrical
machinery machinery

479 479
5.4 5.5
105.6 105.6
15.3 15.4
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Table 15 (cont.). Comparisons of input-output "inverse coefficients" (direct plus indirect effects
per unit change in final demand) in 92-sector and 36-sector matrices for 1960.
Coefficients of 5 per cent or morel) in the 36-sector inverse. Per cent of changes
in final deliveries

29. Other manufacturing

36 sector 92 sector
specification specification
29 290
Other Other

manufacturing manufacturing

Final deliveries 1949-1960.
Bill. 1960-kroner ........ R Cenea 296 296

Effects of changes in final deliveries on
production in:

39/49. Chemical products .......eeeeeen.. 7.1 7.4
61. Trade ..... [P T TN 29.3 29.7

31. Food industries

36 sector 92 sector
specification specification
31 311 312 313 314 315 316 317 318 319
Fish ) Average
Food Slaugh- Dai Marga- c ; _ Grain Baker Choco=~ Other
industries tering 1Y rine anming Pro”  4ills Y 1ate food
Final deliveries 1949- cessing
1960.Bi11.1960-kroner 4 072 819 838 256 301 677 132 478 379 192
Effects of changes in
final deliveries on
production in:
11. Agriculture ..... 55.0 84.5 135.4 1.7 8.6 1.3 55.0 17.9 2.9 30.5 50.1
13. Fishing, whaling. 10.6 1.0 1.7 14.2 21.3 51.4 3.4 1.4 0.1 1.2 11.8
31. Food industries . 126.4 135.6 147.2 102.4 113.7 112.8 124.5 136.5 103.5 109.3 123.6
33. Products of oils
and fats ...... 5.7 1.6 2.6 61.0 3.2 0.1 11.1 4.9 0. 1.0 6.0
6l. Trade ...covvennn 24,6 25.5 29.9 26.6 28.5 30.4 -6.5 14.3 28.5 35.0 25.4
32. Tobacco and beverages
36 sector 92 sector
specification specification
32 321 322 323 Average
Tobacco Distilling . &
Breweries,
and etc. . Tobacco
. . soft drinks
beverages of spirits
Final deliveries 1949-1960. Bill. 1960-kroner 1 259 432 320 507
Effects of changes in final deliveries on
production in:
6l. Trade .vveevvvnnnnns Cetetei e Ceeee 36.9 75.0 16.5 22.1 38.8
33, Products of oils and fats
36 sector 92 sector
specification specification
33 331 332 333 )
Products of Herring oil, Vegetable Other oil Average
oils and fats fish meal 0il mills refineries
Final deliveries 1949-1960. Bill. 1960-kroner 464 203 7 254
Effects of changes in final deliveries on
production in:
13. Fishing, whaling .v.veeeivnennnnnnnnns 38.8 59.1 0.4 38.6 47.0
33. Products of oils and fats ..eeeeveeennnn 111.6 100.7 100.9 126.3 114.7
61, Trade ...vevieiinrneenennrononnnnnnenne 16.3 24.8 9.8 10.0 16.5

1) See note 1 page 38.
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Table 15 (cont.).

Comparisons of input-output "inverse coefficients" (direct plus indirect effects

per unit change in final demand) in 92-sector and 36-sector matrices for 1960.

Coefficients of 5 per cent or morel)
in final deliveries

in the 36-sector inverse.

Per cent of changes

34. Petroleum products

36 sector 92 sector
specification specification
34 348/398
Petrol Chemicals
roducts and )
P products
Final deliveries 1949-1960. Bill. 1960-kroner 37 (37
Effects of changes in final deliveries on
production in:
34, Petroleum products .e.eveveeeeecenennss 105.2 108.5
45. Pulp, paper, ProducCtsS .eeveveeeeessnses 5.6 6.8
6l. Trade ....veevevnennseoneneennencnnnnss 22.2 21.2
39/49. Chemical products
36 sector 92 sector
specification specification
39/49 391 ciii{ii?s 491 Average
Chemical Fertilizers Rubber
products etc and 2) products
: _ products
Final deliveries 1949-1960. Bill. 1960-kroner 956 164 448(-37) 381
Effects of changes in final deliveries on
production in:
39/49. Chemical Products v.eveeeeeeeeeeenss 111.2 114.5 110.4 104.7 108.8
45, Pulp, paper, productS ......eeeeeen. 7.9 13.9 6.8 2.3 6.2
61. Trade soveeeeeeensseoeossesnscennnns 15.3 4.5 21.2 21.0 18.3
71. Electricity, gaS, WALEr «.veeecenacennn 5.1 11.9 1.8 1.0 3.2
41. Textiles
36 sector 92 sector
specification specification
41 411 412 413 Average
T i1 Spinning, Knitting Cordage, g
extiles weaving mills rope,twine
Final deliveries 1949-1960. Bill. 1960-kroner 726 317 312 97
Effects of changes in final deliveries on
production in:
11, AGricultuUre ..viveeeeeeeenoocenesnonnas 5.4 7.1 4,2 0.6 5.0
41, TexXtiles .veeiereereeeeocnncenonnnnnons 113.3 110.1 119.0 114.4 114.5
61, Trade .ueiiecieensenonoscnocennooonnnns 19.8 14.3 30.2 22.0 22.2
42. Clothing
36 'sector 92 sector
specification specification
42 420
Clothing Clothing
Final deliveries 1949-1960. Bill. 1960-kroner 1 076 1 076
Effects of changes in final deliveries on
production in:
41, TeXLL1leS teeeneececnnncnsoenensncncnnnss 22.2 21.6
6l. Trade ..ceevevoeeensosnonsesonosananns 30.4 29.4

1) See note 1 page 38.

2) The sector Petroleum products is not specified in the 92 sector specification.



42

Table 15 (cont.).

Comparisons of input-output "inverse coefficients" (direct plus indirect effects

per unit change in final demand) in 92-sector and 36-sector matrices for 1960.

Coetticients of 5 per cent or morel) in the 36-sector inverse. Per cent of changes
in final deliveries
43. Footwear, leather, fur
36 sector 92 sector
specification specification
43 431 432 Average
Footwear, Footwear, Leather &
leather, repair, and
fur fur products
Final deliveries 1949-1960. Bill. 1960-kroner 1 001 408 593
Effects of changes in final deliveries on
production in:
43. Footwear, leather, fur .......... .. 111.5 113.3 104.0 107.8
61. Trade ...cvvvenne et v 24.0 24.5 22.4 23.3
78. Unspecified ....... Cheeeeea [P . 7.4 8.5 3.3 5.4
44 . Wood and cork etc.
36 sector 92 sector
specification specification
44 441 442 Average
Wood and Sawmills Other wood &
cork planing products
Final deliveries 1949-1960. Bill. 1960-kroner 542 67 475
Effects of changes in final deliveries on
production in:
12. Forestry ....... .. e Ceeeieee . 21.3 50.3 7.9 13.2
44, Wood and cork €tC. vuivirvvnrennnennnann 115.8 113.3 116.9 116.5
61. Trade ......... e e ces 18.0 14.6 19.6 19.0
78. Unspecified ..vviniininnnnninnnnnnnnnn, 4.0 5.1 3.7 3.9
45. Pulp, paper and paper products
36 sector 92 sector
specification specification
45 451 452 453 454 Average
Pulp, paper Wood Paper, Wallboards Paper &
and products pulp paperboard etc. products
Final deliveries 1949-1960.Bil1.1960-kroner 1 283 611 593 26 53
Effects of changes in final deliveries on
production in:
12. Forestry ..... e e . 22.3 38.0 18.7 13.3 7.0 27.3
45. Pulp, paper and productS «..oceveon.. 133.6 100.7 150.9 104.3 155.9 126.2
6l. Trade .uivvviinennnnnenoensoneonsnnnes 9.1 5.7 8.4 11.9 16.4 7.5
46. Printing and publishing
36 sector 92 sector
specification specification
46 461 462 Average
Printing, Publishing Printing, &
publishing etc. bookbinding
Final deliveries 1949-1960. Bill. 1960-kroner 381 329 52
Effects of changes in final deliveries on
production in:
45. Pulp, paper, products ...veceeeeneoasen 22.8 18.7 42.2 21.9
46. Printing, publishing .v.veveevevnnnnnnn 134.0 145.6 105.1 140.1
6L, Trade .iveevevesniosnrnensesnsnneannnns 14.7 17.8 6.9 16.3
77. Other SErviCes .uiiveeeiesencncnenenens 7.2 9.9 1.4 8.7
78. Unspecified v.vvivvinenrnnennncnennnens 9.1 8.8 10.1 9.0 -«
1) See note 1 page 38.
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Table 15 (cont.). Comparisons of input-output "inverse coefficients" (direct plus indirect effects
per unit change in final demand) in 92-sector and 36-sector matrices for 1960.
Coefficients of 5 per cent or morel) in the 36-sector inverse. Per cent of changes
in final deliveries

50. Construction

36 sector 92 sector
specification specification
50 500
Construction Construction
Final deliveries 1949-1960. Bill. 1960-kroner 5 176 5 176
Effects of changes in final deliveries on
production in:
22. Non-metal mineral products ............ 9.7 9.7
23. Basic metal industries .......eeeeeesen. 5.1 4.9
24, Metal ProduCtsS sveeeeveeceeecennneennss 7.7
25. Machinery .sieiveeeeeereeeenennnnnennnns 2.1 9.8
26. Transport equipment ......ceeeeeeasenss 0.1
28. Electrical machinery .......coevevenunnn 5.5 5.5
44, Wood and cOTK @tC. cevevreennronnnasens 14.8 14.8
6l. Trade ...ivieeereenecnsenoeeocnonnnnnes 7.8 7.7
61. Trade
36 sector 92 sector
specification specification
61 610
Trade Trade
Final deliveries 1949-1960. Bill. 1960-kroner 257 257
Effects of changes in final deliveries on
production in:
63. Land and air tranSport .....eceeeeeeens 10.9 11.3

63. Land and air transport

36 sector 92 sector
specification specification
63 631 632 633 634 635
Land . Land . Services Average
. Railway Tram- Air
and air transport ways CLonsPort transport to
transport P y n.e.c. transport
Final deliveries 1949-1960.
Bill. 1960-kroner ......oeeeeeeen. 822 199 68 364 188 3
Effects of changes in final
deliveries on production in:
78. Unspecified .viiveeivennnnacans 6.0 7.5 7.7 1.4 0.8 44.0 3.4
71. Electricity, gas and water
36 sector 92 sector
specification specification
71 711 712 713 .
ici Average
Electricity, Electricity Gas Water &
gas, water
Final deliveries 1949-1960. Bill. 1960-kroner 342 297 12 33
Effects of changes in final deliveries on
production in:
71. Electricity, gas and water ....ocecevss 126.0 126.4 101.1 100.0 123.0

1) See note 1 page 38.
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Table 15 (cont.).

Comparisons of input-output "inverse coefficients" (direct plus indirect effects

per unit change in final demand) in 92-sector and 36-sector matrices for 1960.

Coefficients of 5 per cent or morel)

in final deliveries

in the 36-sector inverse.

Per cent of changes

72. Banking, insurance

36 sector 92 sector
specification specification
72 721 722 723 724 725 726
Banking, Bank State Other Life Non- Social Average
insurance of banks  banks insur- life insur-
Norway  etc. ance  insurance ance
Final deliveries 1949-1960.
Bill. 1960-kroner ......... [P 478 16 15 292 67 54 34
Effects of changes in final
deliveries on production in:
78. Unspecified .vvvuvivnnnennn. 14.2 24.8 20.1 14.5 27.9 11.6 - 15.5
75. Educational, health services
36 sector 92 sector
specification specification
75 751 752 Average
Educational, Educational Medical,
health services veterinary
Final deliveries 1949-1960. Bill. 1960-kroner ........ 1 200 538 662
Effects of changes in final deliveries on
production in:
78. Unspecified tivuiieineennneeeneeeennennnonennnns 6.3 0.2 11.8 6.6
76. Personal services
36 sector 92 sector
specification specification
76 761 762 763 Average
Personal Domestic Hotels, Laundry
services services restaurants and other
Final deliveries 1949-1960. Bill. 1960-kroner .. 715 273 286 156
Effects of changes in final deliveries on
production in:
73. Business buildings .....iieiiiiininninnnnn 6.4 - 10.4 .9 5.2
78. Unspecified ......... it .. 5.6 - 7.4 .7 4.9
77. Other services
36 sector 92 sector
specification specification
77 771 772 773 774 775 776 Average
Non= Legal
Other Central Local Religious, business .
. . etc. Recreation
services gvmt. gvmt. welfare organisa- .
; services
tions .
Final deliveries 1949-1960.
Bill. 1960-kroner ...... 1 017 183 295 123 130 63 223
Effects of changes in final
deliveries on production
in:
78. Unspecified ........ 6.4 - - 3.0 14.1 5.2 18.9 6.6

1) See note 1 page 38.
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Table 15 (cont.). Comparisons of input-output "inverse coefficients" (direct plus indirect effects
per unit change in final demand) in 92-sector and 36-sector matrices for 1960.
Coefficients of 5 per cent or morel) in the 36-sector inverse. Per cent of changes
in final deliveries

78. Unspecified

36-sector 92-sector
specification specification
78 781 782 783 784
Unspecified et ‘e cos Average
Unspecified office Unspecified Unspe§1f1ed Unspecified
- energy services transport
supplies
Final deliveries 1949-~1960.
Bill. 1960-kroner ....... 324 109 - 215 -
Effects of changes in final
deliveries on production
in:
45. Pulp, paper, prod. .. 8.0 28.1 0.1 0.1 0.1 9.8
46. Printing, publishing. 23.2 65.7 0.1 1.2 0.9 22.9
63. Land, air transport . 8.4 1.5 0.3 6.4 75.9 4.8
64. Communications ...... 16.7 1.1 0.2 28.9 0.5 19.6
71. Electricity, gas,
Water ..iieevsencnnns 5.4 10.1 32.9 0.4 0.9 3.7
72. Banking, insurance .. 6.3 0.5 0.1 10.7 0.9 7.3
77. Other services ...... 12.0 3.3 0.1 18.9 0.4 13.7
78. Unspecified ...vev... 108.8 106.0 101.0 111.8 103.8 109.9

1) See note 1 page 38.

By inspection of tables 14 and 15 it is easily seen that there are in general big differences
between the columns of the line aggregated, detailed inverses on the one hand and both the
aggregated inverses (the averages)and the inverses of the aggregated matrices on the other.

Using tables 14 or 15, we could easily compose schedules of changes in final deliveries, which
would lead to large errors, if they were applied to the aggregated matrix. A 10 million kronmer
increase in final deliveries of Agricultural capital (sector 112) would according to the 92-sector
inverse (Table 15) have no indirect effects. But if we use the 36 sector inverse, such a change
cannot be distinguished from changes in final deliveries from the 92 specification sectors
Agriculture (111) and Hunting (113), and the effects in the 36 sector specification would be calculated
to be an extra 4.6 million kroner induced production increase in Agriculture (in addition to the
original 10), 1.7 million kroner in Food industries, 0.5 million kroner in Chemicals and 1.5 million
in Trade. The effects in the seven sector specification if we compare the 36 and 7 sector inverses
(Table 13) will be 4.9 and 3 million kroner respectively extra in Agriculture etc., 2.5 and 1.5
million kroner in Food etc. and chemicals and so on. up to a total of 10.1 and 6.8 million kroner
respectively in indirect effects. (We have here compared with inverses of aggregate matrices, but
the results would not differ materially if we compared with aggregates of inverses.)

Does this mean that our aggregations are entirely random from the point of view of "horizon-
tal aggregation'? In other words, are the coefficients in the line aggregated inverse, of sectors
which are combined in the same aggregate sector no more similar than the coefficients of random
groups of sectors? We may assess this problem on the basis of a comparison of the dispersions of
coefficients on a line in the line aggregated inverse, belonging to the same aggregate sector with
the total dispersion of all the coefficients on the same line.

A measure of the total spread in coefficients on a line in a line aggregated inverse is their

variance about an unweighted average of all the coefficients on this line. If we were to estimate
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the effects of a one unit change in final deliveries from a sector choosen at random, and not identi-
fied to us, we would have to use this average coefficient, and the expected variances of our estimate
would be the variance of the coefficients about this average.

The total variance may be subdivided into one part which measures the individual coefficients'
(average squared) deviations from averages taken within each aggregate sector and one part, which is
an average of the squared deviations of these average coefficients for the aggregate sectors from the
average coefficient for the entire line, when these latter deviations are weighted by the number of
detailed sectors in each aggregate sector. The first of these two component variances is also the
variance we should expect on our estimates of the effects of a one unit change in final deliveries
from a sector chosen at random, when the identity of the aggregate sector to which the chosen sector
belongs can be identified, so that the effects may be estimated by the average coefficient for that
aggregate sector.

This component of the total variance, the variance of individual, detailed sectors about
the averages for the aggregate sectors, is in a way a measure of the information in the detailed
inverse matrix which is ignored by aggregation, whereas the remainder is a measure of the information

which is preserved in the aggregation procedure.

Table 16. Variances (mean square deviations) of coefficients of the 7 by 36 sector line aggregated
inverse for 1960, subdivided into variances of individual coefficients about aggregate
sector averages and (weightedl)) variance of aggregate sector averages about total line

averages
Of this:
. . Variance of Mean square
Variance Variance N rcentage
Sector about about aggregate Average pe &
. sector Y s aggregation
line aggregate coefficient
average sector averageg 1) error
) ® about line 1949-1959
averages
average
1. Agriculture etc. cevveeennn PP .0223 .0151 .0072 .069 .0023
2. Mineral-, metal productS ......... .0071 .0016 .0055 .056 .0001
3. Food, chemicals etC. vvevuvuunnnn .. .0050 .0028 .0022 .044 .0029
4, Wood and fibre products .......... .0149 .0059 .0090 .088 .0011
5. Construction ti.veiveeueennernnaann - - ~ - -
6. Trade and transportation ....... .. L0124 .0066 .0058 .161 .0066
7. SErViCeS tuiueivriuernonnsonosnnonss .0050 .0038 .0012 .093 .0004
Average (excluding 5) vevevevennss .0111 .0060 .0052 .085 .0022

1) Weighted by numbers of detailed sectors in each aggregate sector.

In table 16 these variances have been computed for the 7 x 36 sector line aggregated inverse

in relation to the 7 sector aggregation and in table 17 the corresponding variances have been

Table 17. Variances (mean square deviations) of coefficients of 12 lines of the 36 by 92 sector line
aggregated inverse for 1960, subdivided into variances of individual sectors about
aggregate sector averages and (weightedl)) variances of aggregate sector averages about
total line averages

Of this:

Vari Vari Variance of Mean square
Sector ariance Vvariamce aggregate percentage

about about ; Average F

. sector ol aggregation
line aggregate coefficient
tor averages y error
average  sec about line 1949-1959
averages
average
11, AGriculture ..eeveseveeneensenses .03305 .02049 .01256 L0473 .00564
12, FOTreStrY sevevensnosonsensnssnses .00477 .00160 .00317 .0191 .00038
22. Non-metallic mineral products ... .00022 .00002 .00020 .0040 .00006
23. Basic metal industries .......... .00240 .00121 .00119 .0122 .00010
27. Ship-building industries ........ .00023 .00001 .00022 .0025 .00005
31. Food industries ....veeevevsveass .00621 .00249 .00372 .0241 .00198
32. Tobacco and beverages ......eees. .00010 .00006 .00004 .0004 .00446
45. Pulp, paper and paper products .. .00866 .00391 .00475 .0385 .00047
46. Printing and publishing ...... v .00672 .00445 .00227 .0238 .00025
61. Wholesale and retail trade ...... .01625 .00580 01045 .1058 .00002
64. Communications .uvveeeeveeeseveons .00105 .00078 .00027 L0121 .00070
78. Unspecified .vovivinnrnenennnnns . .00428 .00269 .00159 L0544 .00027
Average of 12 sSectors ...ieeeeces .00700 .00363 .00337 .0287 .00120

1) See note 1 table 16.
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computed for 12 out of the 36 lines of the 36 x 92 sector line aggregated inverse relating to the

36 sector aggregation. We have also computed these variances for the first of the seven lines
Agriculture etc. of the 7 x 92 sector line aggregated inverse. Here we got the following figures:
Total variance is .0449 of this .0307 is the variance of individual coefficients about the aggregate
sector averages, the part which is ignored by aggregation and .0142 is the weighted variance of
aggregate sector averages about the total line average, i.e. the part of total variance which is not
ignored through aggregation from 92 to 7 sectors.

(Computations for the remaining 20 lines of the 36 by 92 sector line-aggregated inverse and
the remaining 5 non-zero lines of the 7 by 92 sector line-aggregated inverse have been omitted
because of the computational burden involved. For the same reason the effects on import and
transfer sectors have been omitted.)

Looking at our figures, we find that the variance of individual coefficients about aggregate
sector averages, the information ignored in aggregation dominates for some sectors and the residual,
the information not ignored dominates for others both in the 7 x 36 sector table and in the 36 x 92
sector table, but by and large the two components appear to be of roughly the same order of
magnitude, with a slight dominance for the information ignored by aggregation in both tables.

Taking simple averages of the figures for the sectors in each of the tables (ignoring sector 5,
Construction in table 5) we get .0060 for the ignored variance and .0052 for the not ignored
variance in the 7 x 36 sector aggregation and .00363 and .00337 respectively in the 36 x 92 sector
aggregation, For sector 1, Agriculture etc. the figures are somewhat atypical with .0151 ignored
and .0072 not ignored, i.e. 2 to 1 in the 7 x 36 sector aggregation. This corresponds to .0307
ignored and .0142 not ignored, or again roughly 2 to 1 in the figures for the 7 x 92 sector
aggregation quoted above. (Again the .0307 ignored in aggregation from 92 to 7 sectors can be sub-
divided into .021 ignored in 92 to 36 sector aggregation and .010 ignored in 36 to 7 sector aggrega-
tion. These figures do not correspond to the figures for 36 to 7 sector aggregation in table 16,
since that table starts from the inverse of the 36 sector aggregate matrix, whereas the present
computations are based on successive averages of the inverse of the 92 sector matrix.)

We conclude from this analysis, that in the 92 to 36 sector aggregation as well as in the 36
to 7 sector aggregation something of the order of half the variation in coefficients on a given line
in the inverse is ignored, and if it were not for the structural stability in the final demand
dispersion on detailed sectors within each aggregate sector, we should expect something like a
doubling of the mean square errors as compared to the foregoing level for each of our aggregations
92 to 36 and 36 to 7 sectors.

We thus come to the conclusion that our aggregation procedures suppress a considerable amount
of information on inter-sector coefficient differences. If this was not made less important through
regularities in final delivery proportions, we should have found greater aggregation errors. Indeed,
if final delivery proportions varied quite irregularly, we should expect to find the biggest errors
in the estimates of effects on sectors for which the dispersion of coefficients within aggregate
sectors were greatest.

In tables 16 and 17 we have given in the last columns of each table, the means of the squared
aggregation errors in per cent of the correct intermediate delivery figures for each sector in the,
observation period. Any tendency to covariation with the size of the variance about aggregate
sector averages is at least extremely weak.

We will now investigate the second difference matrix, the differences of the elements of the
inverse of the aggregated matrix from the elements of the aggregated inverse of the detailed matrix,
when final delivery weights are used in the latter aggregation. These figures are given in table 18

for the 36 -~ 7 sector aggregation.
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Table 18. Matrix of differences 7 sector inverse minus 7 sector aggregation of 36 sector inverse,
aggregated by final delivery weights 1960

Differences of effects of changes in final deliveries from:

Difference in I II I1I v v VI VII
effects on Mineral-, Food, Wood and Trade and
deliveries from Agriculture metal chemicals fibre Construction transporta- Services
etc. products etc. products tion

1. Agriculture etc. ..... -.039 .006 -.044 .060 .009 .002 .010
2. Mineral-, metal

products ..vieeennaann -.002 -.002 .002 .002 -.006 .001 .002
3. Food, chemicals etc. . -.022 -.002 -.012 .011 .010 -.002 .002
4. Wood and fibre

products ......... RPN -.010 -.005 -.011 .008 .003 .007 .027
5. Construction ......... - -.001 - - - - -

6. Trade and transporta-
tion veviiiiiiiiian, -.021 -.002 -.036 -.034 -.015 .051 .036

7. Services ....... ceeeee -.012 -.009 -.013 -.012 -.009 .011 .036

Again we need a standard by which to evaluate the difference. Here we choose to compare the
mean square difference between corresponding items for each line in the two matrices with the
variance of the same items about the line average in the aggregated inverse. The results of these

computations for the 7 lines of the 36 to 7 sector aggregation are given in table 19 and the results for

Table 19. Linewise mean square difference between 7-sector inverse and 7-sector aggregation of
36 sector inverse, final delivery weights (1960) and linewise variance and average of
7 sector aggregation of 36 sector inverse

Variance Mean square
Sector Mean 7 sector Average qlfference
square aggregation oefficient in per cent
difference of 36 sector ¢ of variance
inverse 7
1. Agriculture etC. .iuiviuieenrnneenrnnnnens .00104 .02661 .136 3.9
2. Mineral-, metal products .....coeeeeuens .00008 .01297 .081 .6
3. Food, chemicals etC. vevevuuunann ceeeean .00012 .00763 .076 1.6
4., Wood and fibre products ........ N .. .00015 .00889 .089 1.7
5. ConStruCtion ‘.veeeeveeeeeeoeenans e - - .000 -
6. Trade and transportation «..eeeeeeeoeas. .00100 .00814 .151 12.3
7. SErviCes tiveeeveveeenaenns Cer it .00029 .00026 .073 111.5

12 of the 36 lines of the 92 to 36 sector aggregation are given in table 20. It appears from these

Table 20. Linewise mean square difference between 36-sector inverse and 36-sector aggregation of
92 sector inverse, final delivery weights (averages 1949-1960), and linewise variance and
average of 36-sector aggregation of 92 sector inverse, 12 out of 36 sectors

Variance Mean square
Sector Z:i]:re iggizgiiion Average ‘.iiffer:.nce
difference of 92 sector coefficient in per'cent
inverse of variance
11, Agriculture tuveeeeeeneeeneceosenonnnons 1.075 128.32 3.65 .8
12, FOTESETY tvtvvnoroennnsonntocnnansnnnes 2.832 26.03 1.79 10.9
22. Non-metallic mineral products ......... .002 5.49 .77 .04
23, Basic metal industries ....eviiececnnnn .089 6.96 1.23 1.3
27. Ship-building industries ....eeeeeeeen. .006 5.99 .48 .1
31, Food induStries seeeresevsvennsncansnns .259 23.65 1.47 1.1
32. Tobacco and beverages ......cevevveennns .002 .40 .13 .5
45. Pulp, paper and paper productS ........ 1.860 31.85 3.40 5.8
46, Printing and publishing ...eeevevsnssns 1.221 58.00 2.78 2.1
61. Wholesale and reatil trade .veveeevessss 2.179 111.04 11.16 2.0
64, Communications .eveveeveosssoncnssnsens .340 11.36 1.34 3.0

78, Unspecified vvveeeviroeererennannsennns .513 8.86 4,55 5.8
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tables, that the items in these difference matrices are very small; in general the linewise mean
square differences are less than a tenth of the variances on the corresponding lines in the aggregated
inverse. Also compared to the coefficient differences ignored within the aggregate sectors, and
measured by the variances about the aggregate sector averages in the line aggregated inverses (Tables
16 and 17), the present differences are close to negligible.

Our next subject of investigation must then be the dispersion in final deliveries. We consider
first the stability of distribution of final deliveries from detailed sectors within each aggregate
sector.

As a measure of the variatiability of the proportions within each aggregate sector we have
taken the standard deviation (or root mean square deviation) of the distribution percentages from their
respective means in the observation period,

. 1 k 12 1 12
(. o=[p EANLAUTES L) P, It
where o is the measure of variability for a given aggregate sector, comprising k detailed sectors, Pic
is the percentage of final deliveries from the aggregate sector in year t originating from detailed

sector i and the average over the observation period of

_ 1 12
P., ! P.= == I p..)
it i 12 =1 it

Since these standard deviations are in terms of percentages of annual total final deliveries from each
aggregate sector, and since the levels of these deliveries vary between the aggregate sectors, these

"normalized" these

measures are not readily comparable. In order to facilitate comparisons we have
percentage standard deviations" by applying them to the corresponding averages of final deliveries from
the aggregate sectors in the observation period in terms of values. This is the standard deviations

in kroner, which we would get if the total delivery from each aggregate sector in each year had been
equal to the average over the observation period, but distributed over detailed sectors in the pro-
portions actually observed for each year. The figures for the 36 to 7 sector aggregation are given

in table 21 and for the 92 to 36

Table 21. Dispersion in final delivery proportions within aggregate sectors 36 - 7 sector aggregation
(1949-1960)

Number of Average Average Standard

detai};§(3g_ Sta?da?d final deviation Constructed

Sector classifica d§v1at10n delivery "normalized" coefficient
tion)sectors OF tribu. 194971960  to million  of varia-
within istribu in million  1955-kroner tionl)
aggregate tion 1955-kroner Col(2) x Col(3)
sectors percentages

1. Agriculture etc. .e.evveunss 3 2.55 1806.5 46.1 .0765

2, Mineral-, metal products ... 9 1.24 4002.6 49.6 .1116

3. Food, chemicals etc. .v.v.n.. 5 1.21 5520.9 66.8 .0605

4, Wood and fibre products .... 6 1.52 3884 .4 59.0 .0912

5. ConsStruction teseeeeesencoas 1 .. 4313.5 .. iy

6. Trade and transportation ... 4 .76 5674.6 43.1 .0304

7. Services .i.iiieiieiiieannns 8 .85 5210.2 44.3 .0680

Total tevieereenennnnnnnanas 36 . 1.32 4344.,7 57.4 !

1) See the text.

sector aggregation in table 22. The tables also give number of detailed sectors and average final
delivery over the observation period for each aggregate sector. Finally, the tables give a measure,
which we have termed "constructed coefficient of variation". This is the average standard deviation
of percentages divided by 50 for aggregate sectors with two detailed sectors, by 33.3 for aggregate
sectors with three detailed sectors, by 25 for aggregate sectors with four detailed sectors a.s.o.
50, 33, 3, 25 etc. are of course the average percentage for detailed sectors in the respective
aggregate sectors. The standard deviations both in per cent and’ in kroner are remarkably small.

For comparison it may be mentioned that if all percentage distributions had the same probability,

the percentage standard deviation would be around 29 per cent when there are two detailed sectors,



27 per cent when there are three and 23 per cent when there are 4 detailed sectors.

percentages less

than

50

sectors our data are at least far from this "structureless'" situation.

With all but one

2 for the 7 aggregate sectors and all but one less than 9 for the 36 aggregate

Table 22.  Dispersion in final delivery proportions within aggregate sectors 92 - 36 sector aggrega-
tions (1949-1960)
dorailed(or stamisea  Moe Sl
Sector c%3551f1ca- deviation delivery "normalized" coefficient
‘fy;‘zﬁﬁec“’“ O triby. 19491960  to million  of varia-
aggregate tion in million 1955-kroner tion
sectors percentages 1955-kroner Col(2) x Col(3)
11. Agriculture ....... e . 3 .57 1221.6 7.0 .0171
12, FOresStry .cuoveeeeeesoosnnnnnnas 2 20.65 143.1 29.6 L4130
13. Fishing, whaling ......oveun.. 2 8.46 441.7 37.4 .1692
21. Mining ...eviiiniinnnn creassca 3 4.63 176.5 8.2 .1389
22, Non-metallic mineral products. 1 123.3
23. Basic metal industries ....... 6 3.29 1002.5 33.0 L1974
24, Metal productsS ...ieeevisennnn . 385.2
25. Machinery ..o.eeeeeeeeennnnnenn 1 439.3
26. Transport equipment ......... . 459.9
27. Ship-building industries ..... 1 770.1
28, Electrical machinery etc. .... 1 403.3
29. Other manufacturing ...... .. 1 . 246.6
31. Food industries .............. 9 1.00 3394.0 33.9 .0900
32. Tobacco and beverages ...... . 3 2.32 1049.5 24.3 .0696
33. Products of oils and fats .... 3 8.81 386.3 34.0 .2643
34/39/49. Chemicals .....coevuennn 3 3.50 828.1 29.0 .1050
41, Textiles .uvvinieveneinnennnnns 3 3.39 605.3 20.6 .1017
42, Clothing «.vvvvniiniiiennnnnn, 1 896.3
43, Footwear, leather, fur ....... 2 2.40 406.9 9.8 .0480
44, Wood and cork etc. +eviniinnnnn 2 5.71 452.3 25.8 L1142
45, Pulp, paper and paper products 4 1.92 1064.4 20.4 .0768
46. Printing and publishing ...... 2 2.11 317.3 6.7 L0422
50. Construction .......... e 1 . 4313.5 . .
61. Wholesale and retail trade ... 1 . 213.8 .
62. Water transSport ........ e 3 .39 4661.2 18.2 .0107
63. Land and air transport ....... 5 3.84 684.0 26.3 .1920
64, Communications ...... e 1 . 115.6 .
71. Electricity, gas and water ... 3 2.48 284.6 7.1 L0744
72. Banking and insurance ........ 6 .38 398.4 1.5 .0228
73. Business buildings, dwellings. 2 .20 994.2 2.0 .0040
74. Government, defence .....ooo.. 2 6.43 819.4 52.6 .1236
75. Educational, health services 2 2.40 1000.1 24.0 .0480
76. Personal services ............ 3 4.74 595.2 28.2 L1422
77. Other services ....coeeeeseces 6 .77 848.7 6.5 .0462
78. Unspecified .v.ivvvennneennenns 4 3.17 270.6 8.6 .1268
TOtALl vuveeeosennoonsnsnsasnos 92 4.49 868.9 39.0 .

1) See the text.

We must now finally consider the distribution of total final deliveries on aggregate sectors.

Again

we compute standard deviations of percentages, but now the percentages are final deliveries from

each aggregate sector in per cent of total final deliveries from all sectors, and the normalisation to

kroner is effected by multiplying the standard deviations in per cent by the ayverage of total final

deliveries (from Norwegian sectors) in the observation period.
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Figures are given for the 7-sectors in table 23 and for 36 sectors in table 24.

Table 23. Dispersion in final delivery proportions for aggregate sectors. 7 sectors 1949-1960
Average Standard Standard AveFage final
rcent deviatio deviatio Coefficient delivery
Sector percentage deviation . eviation ., cient 19,0 1960 for
of total of normalized of
. . P each sector
final percentages to million  variation in million
deliveries 1949-1960 1955-kroner 1955-kroner
1. Agriculture etC. ..eeeeeveenenen. 6.0 .07 21.3 .012 1806.5
2. Mineral-, metal products ........ 13.0 1.34 407.5 .103 4002.6
3. Food, chemicals etC. .veveevunens 18.3 1.02 310.2 .056 5520.9
4. Wood and fiber products ......... 12.9 .73 222.0 .057 3884.4
5. ConsStruction «eeeeeeesecesecasens 14.2 .92 279.8 .065 4313.5
6. Trade and transportation ........ 18.5 1.41 428.8 .076 5674.6
7. Services voveieieerninsncennnonns 17.1 .66 200.7 .039 5210.2
Total tueuvinennrnuenoenaencansns 100.0 1.08 328.4 .0761) 4344.7
1) 1.08 + 14.29.

Table 24. Dispersion in final delivery proportions for aggregate sectors. 36 sectors 1949-1960

Average final

Average Sta?dayd Sta?daFd Coefficient delivery
final percentages to million variation i:c;iiizzgr
deliveries 1949-1960 1955-kroner 1955-kroner
11..Agriculture ceeeeesecesssrentnnnnn 4.07 42 127.7 .103 1221.6
12, FOYESEIY tvvevrnnnnrnncnosnnnnanans .50 .25 76.0 .500 143.1
13. Fishing, whaling .eoveeveveneenenss 1.47 .16 48.7 .108 441.7
21, Mining ..... Ceieterere ettt aaan e .58 .07 21.3 121 176.5
22. Non-metallic mineral products ..... 41 .05 15.2 .122 123.3
23. Basic metal industries ............ 3.21 .71 215.9 .221 1002.5
24. Metal products ..oieeeeereeennens ves 1.24 .11 33.5 .089 385.2
25. Machinery ....eeeeevcescnncnoconnns 1.42 .12 36.5 .084 439.3
26. Transport equipment ......ccoo.. cee 1.50 .14 42.6 .093 459.9
27. Ship-building industries .......... 2.52 .19 57.8 .075 770.1
28. Electrical machinery etc. ......... 1.30 .16 48.7 .123 403.3
29. Other manufacturing v...eceeeenco.. .81 .03 9.1 .036 246.6
31. Food induStries ....ceceeceenoncnns 11.27 .71 215.9 .063 3394.0
32. Tobacco and beverages ............. 3.48 .28 85.2 .081 1049.5
33. Products of oils and fats ....... .. 1.31 .34 103.4 .260 386.3
34. Petroleum ProductsS ..veeveevecnsens .10 - - - } 828.1
39/49. Chemicals .ivveevereeeencneennas 2.60 .16 48.7 .062
41. Textiles .uvivereerevonsnsencnannns 2,02 .29 88.2 .143 605.3
42, Clothing ..vieeeseresecnsencenennns 2.94 .17 51.7 .058 896.3
43. Footwear, leather, fur ............ 1.38 .26 79.1 .189 406.9
4h. Wood and cOTK €LC. vevvvevevnensnns 1.49 .13 39.5 .087 452.3"
45, Pulp, paper and paper products .... 3.51 .19 57.8 .054 1064.4
46. Printing and publishing ......ce... 1.03 .07 21.3 .068 317.3
50. Construction ....eeveveevencnnenaes 14,26 .89 270.6 .063 4313.5
61. Wholesale and retail trade ........ .72 .08 24.3 111 213.8
62, Water transport ....... Cesessieenns 15.15 1.38 419.7 .091 4661.2
63. Land and air transSport .e..eeeeecss 2.26 .07 21.3 .031 684.0
64. CommMUNIicCAtionS .ovvvevroesvsneaanns .40 - - - 115.6
71. Electricity, gas and water ........ .92 .12 36.5 .131 284.6
72. Banking and inSurance .....eeeeeee. 1.32 .07 21.3 .053 398.4
73. Business, buildings, dwellings .... 3.29 .08 24,3 .024 994.2
74, Government, defence ...esveceeeeces 2.69 .18 54.7 .067 819.4
75. Educational, health services ...... 3.29 .04 - 12.2 .012 1000.1
76. Personal ServicCes ...eeeeesenscases 1.97 .26 79.1 .131 595.2
77. Other services ....veveceerecnnnnes 2.77 .08 24.3 .029 848.7
78. Unspecified ...cevevveencencnncnnes .89 .17 51.7 .191 270.6
Total ¢.ceeecesernsnrnrnssssssssnss 100,09 .36 109.8 .130 868.9
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If we try to compare the stability of these "intersector'", percentages from tables 23 and 24 with
the corresponding "intrasector" percentages from tables 21 and 22, there is no marked difference.
If we compare the coefficients of variation with the "constructed coefficients of variation" the
levels appear to be about the same, apart from the fact that there is of course no variation in the
intrasector composition of deliveries from those "aggregate'" sectors in the 36 sector specification
which consist of only one detailed sector each. However, when we consider the standard deviations
normalized to kroner, there are marked differences in levels. These differences are of course due
to the fact that intrasector standard deviations are normalized by multiplying by the average final
deliveries from the respective aggregate sectors, whereas intersector standard deviations are
normalized by multiplication by the average grand total of all final deliveries. Since we compute
our aggregation errors in (1955-)kroner values, it is the normalized standard deviations which are
indicative of the effects of final delivery variations.

We are thus in a position to conclude, that we have found a very marked stability in both
intersector and intra aggregate sector proportions of final deliveries in our data for a 12 year
period. There is no evidence of less variation in proportions within aggregate sectors than between
aggregate sectors, indicating that we have not grouped together in our aggregates groups of sectors
which have more parallell movements in their final deliveries than average. We must, however,
qualify this by remembering that in the 92-36-sector aggregation we have been able to retain the
detailed specification for a considerable number of sectors through the aggregation of others. For
these sectors the final delivery proportions are all constant (= 100) and they cannot contribute to
the aggregation error. When we consider the variability in terms of kroner values, we find the
variability of intersector shares to be of a much higher order than the variability of intra-
sector shares. In the previous chapter we found the aggregation error associated with changes in
intersector final delivery proportions to be of about the same order of magnitude as the aggregation
error due to changes in intra aggregate sector final delivery proportions, and both error components
being small compared to the errors caused by coefficient changes. We may now conclude that the small
sizesof both types of errors seem to be explained by the relative stability of both intersector and
intrasector final delivery proportions. But whereas the deviations from proportionality measured in
(constant) kroner value are relatively large for intersector shares, the matrix of coefficient
differences - which together with these differences determine the component of the aggregation error
associated with variation in intersector final delivery proportions - is composed of only small items.
The situation is the opposite, when we consider the component of the aggregation error associated
with variation in intrasector final delivery proportions: Here the deviations from proportionality
in final deliveries are relatively small measured in (1955-)kroner values, but the matrix of coeffici-
ent differences, (measuring the differences between line-aggregated inverse coefficients and weighted
means of such coefficients) are considerable. The net effects are, as we have already mentioned, to
give small errors of about the same order of magnitude for both components.

We shall finally take a look at the difference between base year'proportions in final
deliveries as compared to toal production proportions within aggregate sectors. Figures which indicate
the magnitudes of these differences in our aggregate groupings are given in tables 25 for the propor-
tions in the 36 sector specification within the 7 most aggregated sectors and in table 26 for the

proportions (in the 92 sector specification) within the 36 sectors.

Table 25. Differences between total production distributions and final delivery distributions on
detailed sectors within aggregate sectors 1960. Numerical differences of percentages
7 aggregate sectors

Sector Ngmber of Numerical differences
detailed seetors Biggest Smallest

Pct. Pct.
1. Agriculture etC. teevevrvseesennonnons 3 9.5 2.4
2, Mineral-, metal pProducts s.eeevesonsns 9 5.7 .9
3. Food, chemicals etC. sevevvreennnnenns 5 4.6 1.2
4. Wood and fibre products ...eeeeeeesons 6 9.7 .9
5. ConsStruction seeveveeesenrenrenrensnns 1 - -
6. Trade and transportation .v.ceceeeeess 4 38.8 A
7. SETVICES tevrewrnornosnsonssnsennonsas 8 15.7 .3
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Table 26. Differences between total production distributions and final delivery distributions on
detailed sectors within aggregate sectors 1960. Numerical differences of percentages.
36 aggregate sectors

Number of Numerical differences
detailed sectors Biggest Smallest
Pct. points Pct. points

11, AGricULEUTE tvvivuvrnonnnncnenenensnsnonens 3 5.1 2.5
12, FOYeSEEY tuiverirrnnsntoescnnonsoneonnnnnnnes 2 39.0 39.0
13. Fishing, whaling ..eeeverecereenenonennnnns 2 11.1 11.1
21, MINING tvvniininrnenenreenenennenennnencnnns 3 15.0 -
22. Non-metallic mineral products ............. 1 - -
23, Basic metal induStries ..ueiieeivencrneenenn 6 7.6 A
24, Metal ProductsS ..vevieriencsanincnsonncnses
25. Machinery .veeeeeeevenencens Ceteccsenenana 1 - -
26. Transport equipment .......... PN
27. Ship-building industries .....veeeeeencacns 1 - =
28, Electrical machinery etc. .veveeeeeeecennnn 1 - -
29, Other manufacturing ....oeeee. eeeeieenanan 1 - -
31. Food industries ...eevevensesnnns i 9 10.2 .5
32. Tobacco and beverages ..... Chressseneeaaes 3 2.2 .6
33. Products of oils and fats ..eeveevencnoneas 3 14.0 -
34/39/49. Chemicals .euvvivnvennennernnnsnnnnnns 3 8.4 4.1
41, Textiles ....... et reecteseiet e 3 21.4 5.0
42, CLlOthing tevueeereoeeooseenasoecansenananns 1 - -
43, Footwear, leather, fur ......ceeeeeenns PN 2 9.5 9.5
44, Wood and cork €tC. vuivievunrenennsnnnsoannns 2 25.0 25.0
45, Pulp, paper and paper ProductS ....eseeesss 4 9.5 .8
46, Printing and publishing ....covueens Cereaes 2 29.6 29.6
50, ConStruction ..eveuieievenenrenennenannnnnns 1 - -
61. Wholesale and retail trade ........ceveuvnn 1 - -
62. Water tranSpPOTL .s..eeeseseeesessssnnosassans 3 7.3 3.2
63. Land and air tranSport ..eeeeeeseessccnnnas 5 14.5 2.7
64. Communications ....ceveeveneneenronensennas 1 - -
71. Electricity, gas and Water ......eceeceases 3 4.9 3
72. Banking and insurance ......... [N 6 20.5 .8
73. Business buildings, dwellings .......cov.n. 2 17.1 17.1
74. Government, defence .....ceveviviiniiennnn 2 - -
75. Educational, health services ...cceeveeonss 2 .3 .3
76. Personal SErvicCes ....iceveseenvenceneenoncas 3 2.9 4
77. Other services ......... N 6 15.7 1.0
78. Unspecified .uivevieenrenrnnnnnsencennannns 4 8.7 4.9

We found in chapter VI (tables 12 and 13) that the error due to differences between total
production proportions and final delivery proportions constituted a considerable part of the
aggregation error component associated with changes in aggregate proportions, at least for the
aggregation from 36 to 7 sectors. The figures in tables 25 and 26 show that there are considerable
differences both for the distributions within the 7 sectors and, perhaps even more, within the
36 sectors. A regrouping of the sectors in the various aggregations should thus offer a promising

prospect of improving the estimates.
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CHAPTER VIII. ESTIMATION ERRORS AND COEFFICIENT CHANGE

The analysis in chapter VI clearly showed that the errors due to coefficient change at the
detailed levels of sector specification dominate our results. The improvements in results following
from successive disaggregations from a specification level of only 7 sectors of production to
36 sectors and further to 92 and 133 sectors are relatively moderate, compared to the magnitudes of
errors which remain. We are led to ask what is the ultimate cause or causes of these remaining errors?
1= there a chance that they would be more drastically reduced if we could push the disaggregation even
further than to the 133 production sector level, and in that case, to what level would we have to go?
The ultimate answer can only, if at all, be found by a thorough study of the causes of changes in
direct input-output coefficients.

However, we may arrive at some conclusions by studying our test results for the period
1949-1960 in some more detail. The rest of this chapter is divided into 5 sections (A-E), where we
draw to light various results of such further studies: Section A is concerned with a comparison,sector
by sector,of results based on alternative coefficient matrices and it is shown that the magnitudes of
the estimation errors vary considerably from sector to sector for estimates based on the same
coefficient matrix, but variations for the same sector are usually quite small when alternative
coefficient matrices are used. The subject of section B is the size distribution of individual
sector errors, which is found to be very peaked, and characterized by large errors for a small number
of sectors, and small errors for the majority of sectors.

Section C takes up the behavious of estimation errors over time, and a classification of the
sectors according to the time patterns of estimation errors is effected.

Section D gives a further study of some of the largest errors and connect them with changes
in‘important direct coefficients.

Section E is devoted to a study of the estimation errors for individual sectors in alternative

sector specifications for periods of varying distance from the base year.

Section A. Comparisons of estimation errors by sectors

Average intermediate deliveries from each sector in the period 1949-1960 and standard errors
(over the 12 year period) in the 92-, 36- and 7-sector specifications are given in Appendix table I.
The standard errors are given for estimates based on six alternative coefficient matrices:
the 133~sector matrix for 1960
the 92-sector average matrix for 1959-1961
the 92-sector matrix for 1960
the 36-sector average matrix for 1959-1961
the 36-sector matrix for 1960 and
the 7-sector matrix for 1960
If we compare the standard errors for estimates based on the 133-sector matrix and the 92-
sector matrix for 1960, they turn out to be very nearly the same in nearly all sectors. Of 79 Norwegian
production sectors only 7 had a standard error for estimates based on the 92-sector matrix exceeding
the standard error for estimates based on the 133 sector matrix by as much as 0.5 million kroner and
7 had differences of corresponding magnitudes in the opposite direction. For 65 of the sectors the
difference was less than 0.5 million kroner. The corresponding figures for 60 import and transfer
sectors are 4 with larger standard errors for estimates based on the 92-sector matrix and 8 with
smaller standard errors. For 48 import and transfer sectors the difference was less than 0.5 million
kroner. In the evaluation of these results it should be remembered that accounting figures for final
demand in the 133-sector specification were not available, and estimates were produced by a rather

crude process of splitting up the 92-sector accounts figures (Chapter II).
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When we compare the estimates based on the single year 92-sector matrix for 1960 with those
based on the 92-sector average matrix for 1959-1961, we obtain by the same standard as above 36 sectors
with greater standard errors for the single year based estimates, 21 with smaller and 23 with
differences of less than } million kroner in the standard error for the total of 79 Norwegian sectors
with non-zero intermediate deliveries. Correspondingly, there are 26 sectors with greater standard
errors, 17 with smaller and 17 with less than 4 million kroner in difference for the 60 import
and transfer sectors. (The reservations about direct comparisons of the standard errors, as we have
computed them, have been mentioned earlier and should be kept in mind.)

The tendency noticed earlier to improved estimates when the average basis matrix is used is
thus by far not uniform for all sectors but is due to a slight dominance of the sectors for which there
is improvement over those for which there is deterioration. Thus there are 15 Norwegian sectors and
12 import sectors for which there is as much as a 20 per cent decrease in the standard error against
9 Norwegian and 12 import sectors for which there is as much as a 20 per cent increase in the standard
error when we go from the single year base estimates to the average year base estimates.

In the 36 sector specification we may study the effects of aggregating the base year matrix
from the 133 and 92 sector levels to the 36 sector level. For the sake of convenience the standard
errors in the 36 sector specification have been reproduced in table 27. We will restrict our analysis
to a comparison of the estimates based on the 92 sector and the 36 sector matrices for 1960. Again it
is the similarities in the standard errors for estimates based on different basis matrices which is
most striking. Among the 31 Norwegian and 28 import sectors for which comparisons can be made there
are 8 Norwegian and 10 import sectors for which the difference was less than } million kroner.

13 Norwegian and 10 import sectors for which the 92 sector base gave the best estimates and 10 Norwegian
and 8 import sectors for which the 36 sector base gave the best estimates.

The sectors where the 36 sector base gave particularly noticeable improvements in the estimates
were for the Norwegian sectors: No. 17 Basic metal industries, No. 31 Communications, No. 35 Other
services and No. 36 Unspecified. The first of these deliversits products to the Iron and metal products
industries, which are specified into 3 sectors in the 36 sector matrix but is only one in the 92 sector
matrix. However, there is even greater improvement from the 133 sector base to the 36 sector base for
Basic metal industries. The other three sectors deliver products that one can easily imagine do not
vary in strict proportion with production in the receiving sectors.

Among the import sectors the 36 sector base gave the most noticeable reductions in the standard
error for No. 1 Agriculture, No. 13 Products of oils and fats and No. 37 Transport expenditures abroad.

At the 7-sector specification level (table 28) we may compare estimates based on base year
matrices both with 133, 92, 36 and 7 sectors all for 1960. Again, the most striking feature is
the similarities in the levels of magnitude of the standard deviations, and the apparent randomness in

the determination of which basic matrix gives the smallest, the second smallest etc. standard error.



56

Table 27 a. Standard errors in per cent for individual domestic sectors in the 36/33 sector specifi-

cation for estimates based on different coefficient matrices

?Xig:?e Basis matrix
Sectors mediate 133 92 36 36
delivery sectors sectors sectors sectors
1949-1960 1960 1960 1959-61 1960
Million Pct. Pct. Pct. Pct.
1955-kroner
Norwegian production sectors
11 Agriculture ..uieeveieeivnienenens e ceeas 2 401 2.7 3.3 7.9 9.4
12 FOreStIY tiveeeteecenenensnnnnnnsnnonnnns 806 17.4 17.6 19.1 18.9
13 Fishing, whaling ..eeeeneeenernoceeeneans 661 9.9 9.7 15.5 16.0
21 Mining «eeeeenvennn cecresaneesnne Ceeaeaes 198 19.2 19.0 17.9 19.2
22 Non-metallic mineral products ......ee... 403 25.1 25.0 25.2 25.6
23 Basic metal industries ......... e 519 9.1 6.3 7.4 5.6
24 Metal products ......n.. tececesanns [P 524 7.6 7.9 6.8
25 Machinery ........ eeeen ettt 121 4.7 . 4.2 4.7
26 Transport equUipPment .e.eeeeeeeeeeoeecasas 26 9.2 14.3 10.4
24/
25/
26 Iron and metal products .......... ceseane 671 7.0 6.8 6.5
27 Shipbuilding induStries ...eeeeeeeeeneess 115 26.3 25.9 16.8 26.0
28 Electrical machinery etc. ...eeeeeens e 236 22.2 22.3 20.9 22.1
29 Other manufacturing ....eveeevens. RN 61 59.3 59.0 63.7 59.0
31 Food industries ......c.o... e erereieaees 885 29.0 30.2 31.2 33.8
32 Tobacco and beverages ....eveenann ceesens 49 5.1 5.3 8.4 3.5
33 Products of oils and fats s.eeiveevenncans 347 15.5 15.4 15.5 20.9
34 Petroleum producCts .seeeieeveeeenennnnessns 87 15.4 104.4 16.8
39/
49 Chemical products ...eeeveieeeeennns N 506 25.2 21.2 25.4
34/
39/
49 Chemicals ‘.cievevnnnn ettt 592 23.0 . 24.1
41 Textiles vevevveeveneinreeeennnss Ceeaean 336 8.5 8.4 8.3 8.4
42 Clothing .veeeeeeienenenens Ceterae N 36 28.0 27.8 39.8 27.8
43 Footwear, leather, fur ........ Ceeeeteeas 74 36.7 36.7 25.7 37.8
44 Wood and cOork €tC. vevevivrvrennnenronnes 902 6.9 7.1 10.1 7.3
45 Pulp, paper and paper products ..... e 972 2.0 5.0 7.0 6.4
46 Printing and publishing ...veeeeveeeeennn 404 10.3 10.3 7.5 9.7
50 CONSEIUCELION vovevrvoranennesansans e 6 21.7 21.7 21.7 21.7
61 Wholesale and retail trade ....eceveenees 3 362 3.6 3.6 2.6 3.6
62 Water transSporL c.eeveeseeessssssscecensnnns 462 7.8 7.8 12.9 9.6
63 Land and air transSport s..eeeeeeca. PN 774 2.7 2.7 3.5 . 2.6
64 Communications seveevevessesceeseannsasnes 273 8.7 8.7 7.0 6.5
71 Electricity, gas and water .v.eeeeecceses 501 11.2 11.2 10.6 11.9
72 Banking and inSUraNCe «.ieeeescecensccsns 217 11.7 11.6 13.4 12.3
75 Educational, health services .eeeeeeeeees 8 17.5 16.3 11.3 12.5
76 Personal Services ..veeveeecacecscsencaoas 60 4.5 4.5 3.5 3.7
77 Other Services vieveeeeeessencneeoseannns 207 8.0 8.0 6.1 6.2
78 Unspecified «veeeseerenssasensnoscacnnsns 1 107 12.0 12.1 6.8 10.7



57

Table 27 b. Standard errors in per cent for individual import sectors in the 36/33 sector specifi-
cation for estimates based on different coefficient matrices

?ﬁi::ge Basis matrix
Sectors mediate 133 92 36 36
delivery sectors sectors sectors sectors
1949-1960 1960 1960 1959-61 1960
Million Pct. Pct. Pct. Pct.
1955-kroner
Import sectors
11 Agriculture ..iveieeeererecnesncenennnnenns 634 10.6 10.0 8.2 8.6
12 FOYeStIY teveieeesonronncencenennnnnnnnens 105 67.4 67.2 60.7 65.8
13 Fishing, whaling teeeeececeeseeeneenennas 9 77.8 77.8 66.7 80.0
21 Mining eeeerueeierennnnnencncennennannnns 307 32.9 34.2 27.0 37.6
22 Non-metallic mineral products ........... 104 14.4 14.4 15.1 14.5
23 Basic metal industries ..vieieeeeecenenns 1 008 7.4 6.5 6.5 7.6
24 Metal ProduCtsS .eveeeereernnreneeacnnnnns 129 21.1 .. 27.2 20.7
25 Machinery tueeeeeceseeeeeocnosnnensnncenes 100 17.2 .. 16.4 17.2
26 Transport €qUIPMENt «u.eseeeeenseoceeenas 124 17.4 .. 17.7 17.2
24/
25/
26 Iron and metal Products ..eeveeeeseeeenns 352 16.3 16.9 .. 16.4
27 Shipbuilding industries ......cececeeeon. 69 20.7 19.7 25.5 19.7
28 Electrical machinery etc. «.veveveeacens . 125 35.4 38.3 38.8 38.0
29 Other manUFACtULInNg «eeveeereeeeennesenns 45 71.8 70.5 114.4 72.3
31 Food indUSETIES seevevseecosncnraseannnas 77 35.7 36.2 35.3 40.5
32 Tobacco and beverages ..eeeeeecececcceeans 16 25.0 25.0 13.1 17.5
33 Products of oils and fats ...evevenennnnn 84 143.8 145.6 107.8 125.0
34 Petroleum ProduCts +veeeeeseeeeeooenacnns 730 16.4 .o kll.8 15.9
39/
49 Chemical products .e.ceeee.. tesseecaenann 326 31.0 .o 39.0 31.8
34/
39/
49 Chemicals .ieeeeveneensncseensnnonnsnonns 1 057 .o 20.4 .. 20.7
41 TeXtilesS tuveuieeienienveencnrneensnnsaonns 396 5.8 5.7 7.5 6.0
42 Clothing «evevuiveevreononnssensasnsesnsas 7 77.1 77.1 92.9 80.0
43 TFootwear, leather, fur .....ceeveeeeecens 45 28.9 28.9 28.9 30.2
44 Wood and cOTK €tC. vevvreennnsnnnccnnnnns 79 16.1 16.2 24.7 16.5
45 Pulp, paper and paper productS .......... 63 30.0 30.0 33.5 32.3
46 Printing and publishing ..eeeeeeveceneens 3 358.6 358.6 282.7 358.6
61 Wholesale and retail trade .v..vvvevveens 57 12.5 12.5 9.7 9.1
62 Water tranSPOrL .eeeeeesccecennnnssencens 3 100.0 100.0 84.4 110.0
63 Land and air CYanSPOYL «eeeveeeseceoeeees 2 61.9 61.9 57.1 61.9
64 Communications seeeieeceerseeessacsoncnnns 9 28.1 28.1 24.7 . 28.1
71 Electricity, gas and Water .............. 93 14.9 15.0 4.4 16.4
72 Banking and INSUTANCE «esveeenrevronenane 31 5.5 5.5 6.8 8.4
77 Other ServiCes ..ieeeeseeceseesonsoesnsns 127 54.2 54.2 43.9 50.2

79 Transport expenditures abroad ...c.eeeeee 1 632 7.1 7.1 5.0 4.7

Transfer acCOUNLS teeveeevereennnsccnenns 145 15.5 15.5 .. 14.0




58

Table 28. Standard errors for individual sectors in the 7 sector specification for estimates based on
different coefficient matrices

Average . .

inter— Basis matrix

mediate 133 92 36 7

i;i;ii;go sgﬁ;;;s sgﬁ;ifs sgﬁ;;;s sii;;;s

Million Pct. Pct. Pct. Pct.

1955-kroner

Norwegian production sectors
Agriculture, forestry, fishing, etc. 3 867 4.1 3.5 1.8 2.5

2. Minerals. metals and products ........... 2 203 11.8 11.0 10.8 10.7
3. Production of food, drink, chemicals .... 1 833 20.0 20.4 20.8 20.2
4, Products of wood, fibres etc. ...eeenvennn 2 763 2.6 2.6 2.9 2.5
5. Construction .eieiveceseeeresacnensns ceees 6 21.7 21.7 21.7 23.4
6. Trade and transSport .e.eeeeeececesococnns 4 872 3.0 3.0 3.3 5.5
7. Other activities (Services) ..vevececeses 2 320 7.0 7.0 6.3 6.0
Import sectors
1. Agriculture, forestry, fishing, etc. .... 749 7.6 7.6 8.5 8.5
2. Minerals, metals and products ........... 2 011 4,2 4.2 3.8 6.5
3. Production of food, drink, chemicals .... 1 218 28.3 28.1 28.2 25.3
4. Products of wood, fibres etc. ...... cevas 609 9.6 9.7 7.5 7.2
6 Trade and transport ....... Ceeete it 71 6.5 6.6 7.3 5.6
7 Other activities (services) ....... Cheeae 1 883 3.1 3.1 2.5 5.4
8. Transfer accounts ....... treesencserasnas L45 15.5 15.5 14.0 9.7

Section B. The size distributions of estimation errors

The standard errors vary between the sectors. In Appendix table I we have also computed
the standard errors for estimates based on the coefficient matrices for 1960 as percentages of the
average intermediate deliveries from each sector. Even these percentages vary widely between sectors.
To some extent they appear to depend on the absolute size of the average intermediate delivery from
the sector. (Table 29). But there are great dispersions also in the standard errors for sectors with
the same average size of intermediate deliveries.

It is of some interest to examine whether the precision differs between different types of
sectors. For this purpose we have excluded the 4 unspecified sectors, the sector Agricultural capital
formulation and Electricity from the 92-sector specification and divided the rest into a group of

commodity producing and a group of service producing sectors.

Table 29. Standard error in per cent of average intermediate delivery by size of delivery for estimates
in the 92 sector specification, based on the 92 sector coefficient matrix for 1960

. Domestic production sectors Import sectors
Size of average Average standard Average standard
intermediate delivery Number Number
£ error of . error
Million kroner © Mill. Mill. :
sectors Per cent sectors Per cent
kroner kroner
1 - (9 e 2 0.7 161.1 3 9 2.7 3 362.5 %)
(2) (1.1) (122.3)
1.0 - 4.9 tiiiiiiiiiinianes 5 1.9 104.5 9 4,1 176.3
5.0 - 24 P R T 13 2.6 24.6 17 13.8 88.4
25 = 49 iiiiiriirinninnns 91 16,3 4.8 6 17.8 39.9
(8) (10.9) (31.7)
50 - 149 Ceetertec et eeeas 19 24.3 27.5 14 30.7 31.2
150 - 1 020 ceeescccscsansane 29 45.8 12.9 6 73.2 12.9
2 000 - Ceeereiete e 2 109.5 3.9 1 116.2 7.1
TOTAL +evennnerennneesenneeernneeens 79 27.9 3.9 56 D 24.5 88.2
(78) (27.5) (29.8) (55) (24.9) (74.4)

1) One sector had a particularly high standard error, namely 194.5 per cent. Figures in parantheses
are exclusive of this sector. 2) One sector had a particularly high standard error, 842.9 per cent.
Figures in parantheses are exclusive of this sector.
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The commodity producing sectors include all from no. 111 Agriculture up to and including

no. 491 Rubber products, with the exclusion of no. 461 Publishing etc. and no. 462 Printing, book-

binding etc. The two latter together with the rest of the sectors are then grouped as service

producing. The results for the two groups are given in table 30. There does not appear to be

significant differences in precision.

The errors in estimates should be considered in relation to the variance in direct input-

output coefficients. In the study of coefficient stabilityl) we found group averages of standard

Table 30. Standard error in per cent of average intermediate delivery by size of delivery for
estimates in the 92 sector specification, based on the 92 sector coefficient matrix for

1960. Commodity producing and service producing domestic sectors

Commodity producing sectors
Average standard

Service producing sectors
Average standard

Size of average Number Number
intermediate delivery of iiT error of It error
Million kroner sectors Li-- Per cent sectors Lite Per cent
kroner kroner
.1 - 0 T 2 .7 161.1 - - -
1.0 - 4.9 tiiiiiiierennnens 5 1.9 104.5 - - -
5.0 - 24 Cieete sttt reen 6 3.1 25.0 7 2.1 24.4
25 - 49  L...... ceesaeens 6 23.2 59.5 3 10.3 29.9
) (11.2) (32.8)
50 - 149 cesesectseanes 13 25.5 27.4 3 21.0 25.7
150 - 1 000 Cetesecrecaaeeans 17 57.3 15.6 9 19.0 8.1
2 000 - . tesesstessans 1 98.0 4.2 1 121.0 3.6
o - 3 Y 50 31.0 39.6 23 17.4 15.2

1) One sector had a particularly high standard error, namely 194,5 per cent.
are exclusive of this sector.

Figures in parantheses

deviations about average coefficients over the period 1949 to 1960 of the order of 1 to 3 per cent

points, depending on the size and type of coefficients. The dispersions of standard deviations for
individual coefficients within each size group were rather peaked, with the majority close to the
average, but with a small percentage of very large standard deviationms.

Let us now look at the dispersion iﬁweirors of estimates obtained for this period by the use
of the matrix of coefficients for one of its years (1960). We take as the subject of our study the
estimates in the 36-sector specification obtained by using the 36-sector coefficient matrix for 1960
and the estimates in the 92-sector specification obtained by using the 92-sector coefficient matrix
for 1960. We omit the 7-sector estimates, since they are so few in number and the 133-sector
estimates, since they are not quite "straight forward" in the way they were derived (See chapter II).
For each of our two sets of estimates we take the standard error for each individual sector as a
percentage of the average intermediate delivery from that sector in the observation period. For the
36-sector estimates we get 34 such percentages (2 sectors had zero average intermediate deliveries)
and for the 92-sector estimates we get 79 percentages (13 sectors had zero average intermediate
deliveries). Correspondingly we get respectively 32 and 56 intermediate import estimates.
Characteristics of the distributions of these percentages are given in table 31 a and b, and figures
in constant (1955)-kroner are given in table 32 a and b. As we have already noticed, the standard
errors as percentages of average intermediate deliveries are quite considerable, 15 per cent on the
average for the 36-sector estimates and 32 per cent for the 92-sector estimates. However, 59 ééi cent
of the sectors in the 36-sector specification and 72 per cent in the 92-sector specification have
percentage standard errors below the average and only 12 and 9 per cent respectively have standard
errors above the average plus the standard deviation (against 16 per cent for the normal distribution).
Then again there are some extremely large standar errors (percentagewise): 3 per cent and 4 per cent
respectively are above the average plus three times the standard deviation (against .2 per cent for
the normal distribution). The median error is only 10} per cent for the 36 sector estimates and
19 per cent for the 92 sector estimates. .

The figures in parantheses in tables 29 and 31 a, illustrate the reduction in dispersion when

the most extreme standard errors are omitted.

1) Sevaldson: Op.cit. 1969.

)



60

Table 31 a. Characteristics of the distributions of standard errors of estimates for individual

production sectors, taken as percentages of average intermediate deliveries 1949-1960 for
each sector. Estimates based on 36-sector and 92-sector coefficient matrices for 1960

36-sector ) 92-sector ) Normal
estimates estimates distribution
Average of standard error in per cent of average
intermediate delivVery ..vuiiiveiirennrenereneenneennns 15.4 (14.1) 31.9 (22.9)
Standard deviation about average percentage ......... 11.8 (9.2) 39.9 (18.8) .

Per cent of units below average minus standard
e i A 11.8 (15.2) - (4.1) 15.85

Per cent of units between average and average minus

standard deviation ...eieriiiiiiiiieiireneeeraeanna. .. 47.0 (45.4) 72.2 (60.8) 34.15
Per cent of units between average and average plus
standard deviation tieeeeevereenreenecrnncannnans e 29.4 (21.2) 19.0 (21.6) 34.15

Per cent of units between average plus one and two

times standard deviation «eeeeeeeeesseceneoennnnnss .. 8.9 (12.1) 2.5 (8.1) 13.55
Per cent of units between average plus two and three
times standard deviation ..veeseeeeeneeeeacennsennnan - (6.1) 2.5 (4.1) 2.15

Per cent of units above average plus three times
standard deviation seieeeeeeereeeeeenesennenonnencnnns 2.9 (=) 3.8 (1.3) .15

1) Figures in parenthesis for the 36-sector estimates have been computed after ommission of the
greatest percentage standard error (59.0 per cent). 2) Figures in parenthesis for the 92-sector

estimates have been computed after ommission of the 5 greatest percentage standard errors (200.0,
194.5, 183.3, 122.2 and 120.0).

Table 31 b. Characteristics of the distributions of standard errors of estimates for individual
import sectors, taken as percentages of average intermediate deliveries 1949-1960 for
each sector. Estimates based on 36-sector and 92-sector matrices for 1960

36-sector ) 92-sector )
estimates estimates
Average of standard error in per cent of average
intermediate delivery .......... ceeeeees Ceereecne s 45.5 (35.4) 88.1 (58.9)
Standard deviation about average percentage ......c..... 63.8 (30.6) 130.5 (51.7)
Per cent of units below average minus standard deviation - (3.2) - (5.8)
Per cent of units between average and average minus
standard deviation ..eeeeeeveceoreeesscennnnnnsasesacnns 71.9 (61.3) 73.2 (55.7)
Per cent of units between average and average plus
standard deviation ..eeeeeceecenenn Ceeereeeaasenens e 18.7 (19.4) 19.6 (21.2)
Per cent of units between average plus one and two times
standard deviation .eeeevecrrccennns cecetereaaenane ceeee 6.3 (9.7) 1.8 (7.7)
Per cent of units between average plus two and three
times standard deviation .eeuieeeeeeeeeereeacenenses e - (6.4) 3.6 (9.6)
Per cent of units above average plus three times i
standard deviation .eeevececeoresnennes Ceieaeea i 3.1 =) 1.8 (&)

1) Figures in parenthesis for the 36-sector estimates have been computed after ommission of the
greatest percentage standard error (385.6 per cent). 2) Figures in parenthesis for the 92-sector
estimates have been computed after ommission of the 4 greatest percentage standard errors (842.9,
379.2, 358.6 and 294.0).
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Table 32 a. Charactgristics of the distributions of standard errors of estimates for individual
production sectors, in constant price (1955-)kroner for the period 1949-1960. Estimates
based on 36-sector and 92-sector coefficient matrices for 1960
36—sectorl) 92—sector2) Normal
estimates estimates distribution
Average standard error in (1955-)Kroner .......oeceee.. 57.3 (50.2) 27.8 (21.2) .
Standard deviation about average standard error ..... 65.0 (50.8 33.5 (22.3) .
Per cent of units below average minus standard
T e - ) - - 15.85
Per cent of units between average and average minus
standard deviation .veeiiieiiieiieiirriiernneenenannn 65.7 (64.8) 65.8 (63.5) 34.15
Per cent of units between average and average plus
standard deviation ..civeiiieeieiiriieeientencneenannns 22.8 (14.7) 24.1 (23.0) 34.15
Per cent of units between average plus one and two
times standard deviation ...iiiveiiiiivieneiiieennnn. 5.7 (14.7) 1.3 (9.5) 13.55
Per cent of units between average plus two and three
times standard deviation .eeeeieeeereierencneeenannns 2.9 (2.9) 6.3 ) 2.15
Per cent of units above average plus three times
standard deviation seeveiererireeneennenenrnenanaeans 2.9 (2.9) 2.5 (4.0) .15

1) Figures in parenthesis for the 36-sector estimates have been computed after ommission of the
greatest standard error (299.0 kroner). 2) Figures in parenthesis for the 92-sector estimates have
been computed after ommission of the 5 greatest standard errors (145.9, 142.2, 120.8, 110.6 and

106.1 kroner).

Table 32 b. Characteristics of the distributions of standard errors of estimates for individual
import sectors in constant price (1955-)kroner for the period 1949-1960. Estimates based

on 36-sector and 92-sector coefficient matrices for 1960

36-sector ) 92-sector )

estimates estimates
Average standard error in (1955-)KIrONer ..eeeeeececeosss 35.4 (32.8) 24.4 (18.1)
Standard deviation about average standard error ........ 35.5 (30.6) 31.4 (19.6)
Per cent of units below average minus standard deviation - ) - )
Per cent of units between average and average minus
standard deviation ceeieeeiisserecieciornrcecacncronnnnns 68.7 (70.9) 71.4 (69.2)
Per cent of units between average and average plus
standard deviation .eveevesieerecncencrococeccsaararnan 12.5 (9.7) 10.7 (15.4)
Per cent of units between average plus one and two times
standard deviatIion +eeeeseeseocacesncnesncnnsnsacsnances 12.5 (9.7) 14.3 (3.9)
Per cent of units between average plus two and three
times standard deviation ..eeeeeeeeeecesosesnssncoaesens 6.3 (9.7) 1.8 (11.5)
Per cent of units above average plus three times
standard deviatilon .eeeeevesesenoroessessencacnacnssnsss - ) 1.8 )

1) Figures in parenthesis for the 36-sector estimates have been computed after ommission of.the
greatest standard error (116.0 kroner). 2) Figures in parenthesis for the 92-sector estimates have
been computed after ommission of the 4 greatest standard errors (163.7, 116.2, 80.3 and 70.6 kroner).

Similar characteristics as those found for estimation errors for domestic intermediate
deliveris are found for the distributions of estimation errors for intermediate imports in table 31 b,
only the average percentages are much larger. The medians are 24.4 for the 36-sector estimates and
41.3 for the 92-sector estimates.

The distributions of errors in absolute constant kroner values in tables 32 a and b show much
of the same characteristics as the distributions of percentages, but difference in the level of
magnitude between domestic and imports are now in the opposite direction from what they are when the
standard errors are taken in per cent of average deliveries.

In million kroner the median standard deviation is 35.6 for domestic and 11.3 for imported
intermediate deliveries in the 36-sector specification and 16.6 and 11,0 respectively in the 92-sector

specification.
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In table 33 we have described the distributions of errors in terms of constant price values
for the standard errors as well as the absolute values of errors for three individual years (1949,
1955 and 1959) and the maximum numerical errors for each sector, all for the 92-sector estimates based
on the 92-sector coefficient matrix for 1960. According to this table 71 out of the 79 sectors or
9 out of 10 have standard errors below 60 million kroner. (In comparison 46 of the 79 sectors had
average intermediate deliveries above 60 million kroner). Half of the sectors had standard errors of
less than 18 million kromer. Figures for the absolute numerical values of the errors in the three
years 1949, 1955 and 1959 and for the maximum error over the whole period for each sector, do not add
very much to the picture. The tendency for errors to increase as we move away from the base year
comes out in these figures also.

Deplorable as they are, large (standard) errors measured in kroner value, are less disturbing
when they are small in relation to the figures to be estimated, whereas we will not be much concerned
with errors in the estimates of small figures, even if they are large percentagewise. There is
consequently a need to see the errors and the figures to be estimated in connection in some more

detail than what is revealed by the standard errors in per cent of average deliveries.

Table 33. Distributions of errors of estimates for individual sectors. Based on 92 sector

coefficient matrix 1960. Million kroner. Standard errors 1949-1960 and absolute errors
1949, 1955 and 1959

Standard Absolute errors Maximum

errors 1949 1955 1959 errors
a. Production sectors
MaXimum ETTOT IS +veveesnensorsnsconsnannonns 145.9 220.6 198.4 109.0 220.6
75 sectors or 95 per cent have errors below 106.2 161.8 75.9 49.4 184.0
71 " " 90 " " " " " 60.5 106.1 60.6 33.5 134.0
59 " "7 oonon" " " " 31.7 46.3 27.2 16.8 55.1
39 " " 50 " " " " " 17.5 11.8 13.4 4.9 29.8
26 " " o33.3" " " " " 8.3 4.4 6.1 2.0 14.0
Arithmetic mean ....veveeenen. Ceresencsen N 27.8 35.0 23.2 13.9 46.8
L T Ceeaean 17.4 14.0 13.9 4.8 30.5
b. Import sectors
Maximum error 1S .eeeeeeceessesss ceenan e 163.7 231.8 123.0 85.5 246.8
53 sectors or 95 per cent have errors below 70.7 100.5 99.1 37.4 125.5
50 " " 90 " " " " " 66.1 73.0 66.9 24.9 119.5
42 " "5 " " " " 31.8 33.5 22.7 10.2 49.0
28 " " 50 " M " " " 10.9 9.5 10.0 4.2 18.5
19 " " 33.3" " " " " 6.0 3.8 3.7 2.4 12.5
Arithmetic MEAN +vvevvrnrenrererennannnnnnns 24.4 28.7 25.3 10.6 40.9
Median vevevevevronnenanans Ceerectnsereansns 11.0 9.6 10.5 4.2 18.9

In table 34 we have grouped the sectors according to the size of the standard error in .
per cent of average intermediate delivery. For each size group of percentage standard errors we have
given the number of sectors and the sum of average intermediate deliveries from each of them. These
sums are then found as percentages of the sum total of average intermediate deliveries from all
sectors (with non-zero average intermediate deliveries) and as averages per sector in each group.

The basis matrix is the 92 sector matrix for 1960 and the estimates are in the 92 sector
specification., According to this table half the production sectors have a standard error of less than
one fifth of the average intermediate delivery, but these sectors cover four fifths of total average
intermediate deliveries. There is a clear negative correlation between the percentage standard error
and the size of average intermediate deliveries. 58 per cent of average intermediate deliveries are
estimated with standard errors of less than 10 per cent. .

For import sectors, one third of the sectors have a standard error of less than one fifth of the
average intermediate delivery and these sectors have four fifths of average intermediate import deliveries.
The negative correlation between percentage standard error and average size of intermediate deliveries

is clear, 32 per cent of intermediate deliveries are estimated with less than 10 per cent standard error.
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4. Percentage standard errors and average intermediate deliveries 92 sectors 1949-1960. Basic

matrix 92 sectors 1960

Sum of average

Average of

o merage Sncammediae feiiveny *" I Ak
sectors Million Per cent deliveries
kroner of total per sector

a. Production sectors

306 = 4.9 ittt ittt aeeaen 7 7 185 40.1 1 026
5.0 = 9.9 tiiiiiiiiii ittt ittt et e 13 3 161 17.7 243
100 = 1449 tiiiriiiiierrienicnoncnonnanns 10 2 198 12.3 220
1500 = 1909 tiieniiiennenrnonniennnecnnnenns 10 1 844 10.3 184
2000 = 2409 tiiiiiiiiieniiststenantetaeannn 9 1 430 8.0 159
25,0 = 29,9 tiieiiiiiiiintinttaacaennnnanns 7 799 4.5 114
3000 = 3909 tiiiiiiiiiiiiiiniiteteenanannns 7 377 2.1 54
40.0 = 49.9 Liiiiiiiiiiiii ittt iiieeanas 4 709 4.0 177
5000 = 59.9 tiiiiiiiiiiiiiietierttiecanas 3 99 .6 33
60.0 = 200.0 tuivieirirnnccnncncestorsascnanas 9 76 A 8.5
o - P 79 17 878 100.0 226
b. Import sectors

5.5 - S I 4 2 138 32.0 535
10,0 = 14,9 teitiiiiiiiieennentsnrnnnnnans 5 1 377 20.6 275
1500 = 19.9 tiitiiiiiinrertntrircninnsones 5 1 867 28.0 373
20.0 = 24,9 iiiiiiiiiiiietettitcetennnnnns 4 217 3.5 54
b I I U 3 77 1.0 26
3000 = 39.9 tiiiiiieiiiietetentactantnnanes 7 407 6.1 67
40.0 = 59.9 tiiiiiiiiiiiiititttttennnennns 4 162 2.4 41
60.0 = 79.9 tiiiiiiittittitttntitenennnnns 8 331 5.0 41
80.0 = 99.9 .iiiiiiiiiiiitittiritannnenans 2 2 - 1
100.0 = 149.9 .iviiiiieeneeerecennceccnnnnns ' 5 42 .6 8
15000 = 199.9 tiviiienettnennnesonnnncnnnnns 5 41 .6 8
294 = 380  ciieiieiieneciccetteicnianennns 3 25 W4 8
842.9 tiiiiiiiiiii ittt ettt e . 1 1 - 1
Total L iiiiererrenenosesessncncosscnnsanons 56 6 687 100.0 119
Section C. The behaviour of estimation errors over time

Erroneous estimates of the intermediate deliveries from a sector may be due to one or both of

the following causes:

1) erroneous forecasts of production levels in receiving sectors

2) use of erroneous input-output coefficients in the computations of deliveries to one or more of

the

due to

receiving sectors.

The more substantial errors will in general be associated with the second cause, i.e. errors

changes in "direct" coefficients. In our data for the period 1949-1960 we might expect the

following types of coefficient behaviour:

a) Coefficients in the test period fluctuate about a base year level.

If the demand for intermediate

deliveries from a sector is dominated by coefficients of this type, we may expect deviations of

varying

b) Coefficients in the test period and through the base year follow a trend.

signs, and with a small average.

If this type of

coefficients dominate the demand, we will expect to observe deviations which are all of the same sign

and which increase in magnitude as we move away from the base year.
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c) Coefficients fluctuate about a stable level, but the base year coefficient happens to be atypical.
In this case the deviations should tend to have the same sign and show no trend. Estimates based on
an average of several years instead of one single base year should be expected to improve the

precision materially.

d) There has been a change in the coefficient in the test period from one level to another, of which
one applies in the base year. In this case, deviations should have the same sign from a certain
number of years away from the base period and onwards, and the size of deviations in this sub-period
siould be approximately stable. Estimates based on average coefficients should not improve precision.

We must expect all these causes to be in operation simultaneously.

Going through the estimates in the 92-sector specification, based on the 92-sector coefficient-
matrix for 1960, we found that of the 79 domestic production sectors with non-zero intermediate
deliveries there were 31 for which the estimates deviated in the same direction in all the 11 test
years 1949-1959, 14 for which the deviations were in the same direction in all but one year, and of
these 9 had the deviation of opposite sign in one of the two years closest to the base period.
Alltogether there were 45 sectors for which the estimates deviated in the same direction in all but
one or both of the two years closest to the base period. Only 19 sectors, or roughly 1/4, did not
have the same direction of deviations in all the 5 years farthest away from the base period.

The corresponding figures for the 56 import sectors with non-zero intermediate deliveries were
28 with the same direction of deviations in all test years, 7 with the same direction in all but one
test year and for 3 of these the break in pattern occured in the year closest to the base year. There
were 34 import sectors which had all deviations in the same direction in the 9 years farthest away from
the base year, and 15 or less than 1/3 which did not have the deviations in the same direction in all
the 5 years farthest away from the base year. (Table 35.)

These patterns are not materially changed when we consider deviations for estimates based on
the average 92 sector coefficient matrix for the years 1959-1961. Thus, among the domestic production
sectors 23 of the 31 sectors which have deviations in the same direction in all years for estimates
based on the 1960 matrix, also have deviations in the same direction in all years for estimates based
on the average matrix, and of the remaining 8, six had deviations in the same direction in at least
all the 7 years farthest away from the base period also when estimates were based on the average
matrix. Similarly, 23 of the 28 import sectors which have deviations in the same direction in all
years for estimates based on the 1960 matrix also have deviations in the same direction for the
entire period 1949-1959 when estimates are based on the average matrix, and the remaining 7 had
deviations in the same direction in at least all the 7 years farthest away from the base period also
when estimates were based on the average matrix. There is thus an indication that the errors in
the estimates are dominated by permanent changes in the coefficients.

The errors in the estimates of intermediate deliveries from a sector may fluctuate from one
year to the next, and it must be a matter of individual judgement to decide whether there is a gradual
trend in the size of the errors through the test period, or if they fluctuate about one or two
relatively stable levels, with more marked or "structural" changes only when there is a shift from

one level to another. Bearing this in mind, I have gone through the listed deviations for each sector,

Table 35. The direction of errors in estimates based on the 92 sector coefficient matrix for 1960.
Number of sectors in the 92 sector specification

Total

Sectors with same number

direction of deviations 5 years 6 years 7 years 8 years 9 years 10 years 1l years of
(49-53) (49-54) (49-55) (49-56) (49-57) (49-58) (49-59) sectors

Period of years farthest away from the base year

in all yeérs of the period:
Domestic SECLOrS seeeerasene 60 55 52 51 45 37 31 79
Import Sectors .veeeseseesns 41 39 38 37 34 31 28 56

in all or all but one year
of the period:

Domestic Sectors sieeesvenss 70 65 62 60 55 49 39 79
Import SectorS .veeeesescess 46 42 41 40 37 36 32 56
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for estimates based on the 92 sector coefficient matrix for 1960 and tried to characterize the sectors

according to the nature of the deviations into the following three classes:

a) Those with a trend in deviations
b) those with deviations fluctuating about one or two levels and

c) those where none of these simple characteristics applied.

Among the domestic production sectors it was in my judgement reasonable to speak of a trend
only for 10 sectors. For 27 sectors there appeared to be one level different from zero, about which
the deviations fluctuated all or part of the time. Before this level was reached, there might be
a period of numerically increasing deviations, or a period of fluctuations about zero and then
numerically increasing deviations up to the new level. For 28 sectors there appeared to me to be two
levels different from zero and for 14 sectors the fluctuations appeared to have a more random
character.

If we for each of these groups of sectors compute the average of the standard error taken as

a percentage of average intermediate delivery in the period, we get the following result:

Average standard

Sectors with Number error in per cent
trend in error 10 22.9
2 changes in level of errors 28 41.3

of these with average inter-
mediate delivery greater than

1.5 million 1955-kroner 22 23.3
1 change in level of errors 27 29.9
random errors 14 8.6

The results of my classification are given in table 36. Other persons might arrive at different
classifications, but the main impression of the groupings would probably be much the same: Very few
of the sectors display a pattern of gradually increasing errors from year to year as the estimates are
referred to years in increasing distance from the base year. The "normal" pattern is that there occurs
one or two shifts in the levels about which the errors fluctuate. Some of these shifts may be said to
occur from one year to the next, others may take a couple of years. In my classification I got the
numbers of "shift years'" given in table 37.

It appears from this that the level of errors as a function of the distance from the base
period is dominated by a limited number of shifts in the level of errors for individual sectors, shifts

which in the majority of cases take effect over periods of 1 to 2 years.

Table 36. Classification of sectors according to the nature of the fluctuations in errors in estimates
based on the 1960-coefficient matrix. 92 sector specification

Domestic

. Import
Character of errors production sectors
sectors
Trend or fluctuations about more than two non-zero levels 10 6
Fluctuations about:
zero and 2 non-zero levels ..eeeevescecesscaccsccnnsnns 4 4
2 NON=2ZEero levels ..eieveeesessossnncensencssssnsnsanns 24 14
zero and one nNon-zero level .ieeieeeccecrrccnarsonnnans 12 6
one NON=zZerO leVel .uuiveevecsssrsscsosssonssscnsssosnnas 15 20

ZELO soeevnosoeossonnsossnssssnssssssssosassscsnscnassasn 9 4

Other eieirieeeeeneresersssensssonnscecsssccosscsonsscnnnas 5

Total number of sectors with non-zero intermediate
deliVeri@s «eseetevscrseoscvosossoososoosossessosannsanss 79 56
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Table 37. Sectors distributed according to the number of years of changes in the level of errors in
estimates based on the 1960-coefficient matrix. 92 sector classification

Number of shifts

. A Sectors
Number of years with in error levels .
changes in error levell) with Total
0 1 2 trend
Domestic production sectors
O tiiiiittttttettsenenancttarenenn 9 - - - 9
L et ittt ittt .. 17 - - 17
2 iiieetetctentrresssssenereeonann - 4 16 - 20
K Ceeeeee - 4 8 2 14
b i i i Ceretreiecaes - 2 2 1 5
S J - - 1 1 2
B ittt ettt - - 1 4 5
7 i et i it ittt et - - - 2 2
No pattern suiieeeeeeenneceensenans 5 - - 5
Total tevrenereeeenenesnannsannneanns 14 27 28 10 79
Import sectors
[ Cereereert e aaaas 4 - - - 4
1 eees .. . Ceeeeieeeena - 14 - - 14
2 it . ceeesns cees - 8 8 - 16
K T Ceereeieaee eee - 3 7 3 13
b i i i i [ - 1 3 - 4
L J Ceeeeereas . - - - 1 1
7 cevenn teeesneens seseesesanens - - - 1 1
10 teeinieeennnernnnceenrssnnssnanas - - - 1 1
No pattern ...... eeteesectenssenss 2 - - = 2
TOLAL wevevenosennsoeeetanessnnnnans 6 26 18 6 56

1) Some changes continue over more than one year.

It is of some interest to investigate to what extent the shifts in error levels are associated

with particular years in our test period. We get the following picture:

Sectors with changes in levels of errors

Years Domestic Import Total
60/59 47 36 83
59/58 15 26 42
58/57 15 11 26
57/56 13 7 20
56/55 9 8 17
55/54 17 11 28
54/53 13 7 20
53/52 10 1 11
52/51 7 9 16
51/50 11 3 14
50/49 12 2 14

There is a remarkable concentration of changes in the level of errors in the years closest to
the base year. To a considerable extent this may be caused by a tendency to overlook minor changes
from one level to another of the same sign, whereas changes from zero (in the base year) are more
easily registered. There may also have been significant changes in the statistical recording process
in the years 1959-1961, and finally there are indications of a more rapid rate of structural change in
the Norwegian economy from the end of the 1950-ies onwards. We also note the relatively large number
of changes between 1954 and 1955, remembering that 1955 is the base year for the fixed-price
calculations, and that figures in fixed prices for earlier years had to be recalculated from previous
estimates. Apart from this, the changes appear to be spread relatively evenly over the years 1949-1957.

The fact that errors seem to be characterized by shifts in error levels for individual sectors
makes it probable that they are associated with major shifts in specific input-output coefficients,

either there might be a shift in the input coefficient for a major use of a product, e.g. due to
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technical change or a change in product mix, or there may be simultaneous changes in the input
coefficients for all sectors using a given product, e.g. due to substitution. This type of substitu-
tion we would mainly expect between imports and domestic products.

The conclusion of this should be that if we could keep track of major structural changes in
dominating input coefficients and major changes in market proportions between the base period and
the period for which we try to make predictions, we would be able to improve the precision in input-
output computations materially, and this should be a more promising approach than the estimation of
time trends in input-output ratios. It is also possible, that by constructing a coefficient matrix
partly from average coefficients for a base period of 2-3 years, and partly from coefficients from
the year closest to the period of estimation, we might be able to considerably improve the precision
in input-output estimates.

Section D. Errors for individual sectors

In table 38 we have listed the sectors with abnormally high standard errors compared to the
average for the size group to which they belong according to table 29. (Sectors with standard errors
in per cent exceeding the average for the group with more than the standard deviation for the
percentages in the group.)

For the 14 domestic and 11 import sectors we have listed 44 deliveries of intermediate inputs
in excess of 10 per cent of the deliveries from any one of these sectors in 1960. There were
altogether 26 different sectors which received these deliveries and of these, dummy sectors for
unspecified, and the sectors Agriculture, Grain mills products and livestock feed, Other oil refineries
and Construction stood as receivers of 24 deliveries. 1 of these last mentioned deliveries and 4 more
were intra-sector deliveries. In all the sectors mentioned there are reasons to believe that input-
output coefficients may be particularly unstable, due to changes in product mix and particular
substitutability among inputs (Grain mills and 0il refineries). They are also in general, so large
that small changes in coefficients will give large changes in inputs. There is also evidence that
the registration of intra-sector deliveries is susceptible to changes which are not real but merely
caused by changes in registration practice. Some of the delivering sectors are also rather special.
Whaling and Coal mining have had strong declines in production, and their products have been

substituted as inputs by other commodities. The reverse applies for Air transport.
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Table 38. Sectors with relatively large standard errors of estimates in the 92 sector specification
based on the 92 sector coefficient matrix for 1960

Average Standard

. Per cent
inter- __error ) of
Sector med%ate Mill. Per Main users deliveries
delivery “ " et 1960
Mill.kr. i
Domestic production sectors
%20 Non-metallic mineral products 408 101 25 500 Construction 74.1
220 Own sector 11.4
3x81)Chemicals 408 91 22 500 Construction 27.3
3x8 Own sector 14.2
316 Grain mill products and 364 146 40 IIT Agriculture 66.6
livestock feed 316 Own sector 18.0
280 Electrical machinery 236 53 22 500 Construction 75.5
etc. 280 Own sector 15.2
391 Fertilizers etc. 166 41 25 111 Agriculture 56.6
391 Own sector 29.4
331 Herring oil and fish meal 142 61 43 333 Other oil refineries etc. 53.8
316 Grain mills, etc. 28.7
132 Whaling 107 49 46 333 Other oil refineries etc. 91.3
461 Publishing etc. 96 43 45 781 Unspecified, office supplies 100.0
290 Other manufacturing 61 36 59 500 Construction 20.2
2x9 Iron and metal products 11.8
634 Air transport 34 20 59 784 Unspecified transport 78.3
621 Ocean water transport 11.8
211 Coal mining 32 24 75 782 Unspecified energy 18.3
315 Fish processing 31 60 194 315 Own sector 71.4
131 Fishing etc. 11.0
721 Bank of Norway 5 3 64 783 Unspecified services 100.0
318 Cocoa, chocolate and 1 2 183 317 Bakery products 46.1
- sugar confectionary 318 Own sector B 28.2
Import sectors
773 Unspecified services 118 66 56 783 Unspecified services 100.0
211 Coal mining 108 80 74 631 Railway transport 21.2
712 Gas supply 17.7
782 Unspecified energy 11.5
121 Forestry 105 71 67 451 Wood pulp 69.4
491 Rubber products 12.9
332 Vegetable oil mills 49 37 75 111 Agriculture 57.4
316 Grain mill products 19.1
290 Other manufacturing 45 32 70 452 Paper, paperboard 13.3
500 Comstruction 11.6
391 Fertilizers etc. 21 37 175 111 Agriculture 62.1
391 Fertilizers etc. 24,2
331 Herring oil and fish meal 20 59 294 333 Other oil refineries etc. 98.8
333 Other oil refineries etc. 15 29 192 333 Other oil refineries etc. 51.7
500 Construction 41.5
462 Printing, book-binding etc. 3 10 359 781 Unsp. office supplies 77.3
461 Publishing etc. 22.7
131 Fishing etc. 2 9 379 331 Herring oil etc. 74.1
432 Leather and prod. 19.0
711 Electricity supply 1 6 842 711 Electricity supply 100.0

1) 348 and 398.

It is possible to push the analysis of the biggest errors one step further: By applying the
1960 direct input-output coefficients to the estimated production levels in each sector, we are able
to specify the implicit estimates of individual deliveries between the sectors. These may be compared
with accounts figures for the same deliveries, and thus used to derive errors for these items.
In table 39 such errors have been derived for the years 1949, 1955 and 1959 for deliveries from the
sectors with the biggest errors in estimates of total intermediate deliveries. Only errors for items
corresponding to input-output coefficients above 5 per cent in 1960 have been specified. 9 of the
10 sectors with the greatest standard errors in kroner have been covered. The sector Trade has been
omitted, because it has a large number of deliveries with large coefficients. With some exceptionmns,

a small number of big errors, corresponding to variations in the biggest input-output coefficients,
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are responsible for the major part of the total error for a sector.
The errors for individual items may be looked upon as composed of two parts, namely the error
caused by the error in estimated output level for the receiving sector, and the error that would be

caused by using an erroneous input-output coefficient, even if the output estimate had been correct.

Table 39. Decomposition of errors in estimates of intermediate deliveries from production sectors.
92 sector specification estimates based on 92 sector coefficient matrix 1960

Coeffi- 1949 1955 1959
Delivering - . Inter— Inter- Inter-
sector Receiving sector cient mediate Error mediate Error mediate Error
1960 . . .
delivery delivery delivery
Pct. Million kroner
316 Grain 111 Agriculture ....... 9.1 201.0 91.0 313.0 -4.0 386.4 65.6
mills 316 Grain mills ....... 14.9 3.0 80.2 1.0 86.4 90.1 5.1

317 Bakery .eevesecense 20.1 95.0 -11.8 91.0 -7.8 76.7 4
SUM teveerenncnnnnnnnnns ‘e 299.0 159.4 405.0 74.6 453.2 71.1
All other ...ceeevvvnnns .. 6.0 2.5 7.0 1.2 5.2 3.1
Total iveeeecnnennnnans .o 305.0 161.9 412.0 75.8 458.4 74.2

121 Forestry 441 Sawmills seeeieeans 44.4 290.0 -109.0 303.0 -66.5 255.2 -32.2
451 Woodpulp seeveceons 37.8 353.0 -97.0 404.0 -31.0 464.5 -68.5
453 Wallboards ........ 11.6 13.0 -7.3 7.0 1.1 12.1 -2.3
SUM tivvvennnnnenccnnnne .. 656.0 -213.3 714.0 -96.4 731.8 -103.0
All other ....iivevveneas . 92.1 -7.3 99.4 3.6 113.7 -6.0
Total seveveeceecnnnnnns .. 748.1 -220.6 813.4 -92.8 845.5 -109.0

441 Sawmills 441 Sawmills s.vevaeon. 11.6 63.0 -15.6 66.0 =4.1 65.1 -6.7
442 Wood ind. .e.eve... 9.7 130.0 -63.9 83.0 -1.5 85.0 .7
500 Construction ...... 5.6 271.0 -70.5 320.0 -66.0 304.9 -37.4
SUM teveevenennsnennnans .o 464.0 -150.0 469.0 -71.6 455.0 -43.4
All other ...vvveeveennn .. 89.1 -39.5 91.5 -26.9 75.8 -3.7
Total ceeveencecnnecnnns .o 553.1 -189.5 560.5 -98.5 530.8 -47.1

783 Unspeci- 623 Service water

: fied transport ....e.e.. 11.6 39.0 -17.1 42.0 -10.1 33.3 2.6
635 Service transport.. 32.0 27.0 -3.9 37.0 4.3 41.4 -4.0
721 Bank of Norway .... 10.1 1.0 .3 2.0 -.6 2.3 -.1
722 State banks ....... 16.9 1.0 .7 2.0 1.2 2.3 .3
724 Life insurance .... 17.4 9.0 -1.1 8.0 1.3 11.8 -
776 Recreation .se.eee.. 11.5 21.0 -3.3 22.0 4 27.0 -1.4
SUM ceveevnennnnnnnnnnns .. 98.0 -24.4 113.0 -12.1 118.1 -2.6
All other ...ceeeevecees .o 357. 76.0 422.3 135.8 622.3 2.6
Total teveereecoosscnnns .o 455.3 51.6 535.3 123.7 740.4 -

220 Mineral 220 Mineral products .. 9.2 15.0 31.6 46.0 13.5 56.7 4.3

products 500 Construction ...... 8.6 206.0 101.0 342.0 47.5 410.4 . .6

SUM wavevnnennernneannns .. 221.0 132.6  388.0  61.0  467.1 4.9
All other ....vevveeeces oo 38.0 17.4 60.0 7.2 69.8 6.3
Total .eveeveenecnnnnnns .. 259.0 150.0 448.0 68.2 536.9 11.2

111 Agriculture 111 Agriculture ....... 28.8 890.3 34.7 959.2 17.8 1 082.4 31.6
311 Slaugthering ...... 45.2 332.0 -15.0 445,0 -21.0 453.5 -.5
312 Dairy veeeeecocecss 69.5 597.0 -=22.0 686.0 -28.0 781.7 18.3
316 Grain mills ....... 31.3 46.0 129.0 97.0 86.5 135.0 64.0
319 Other food .vievenn 18.7 20.0 16.9 29.0 8.0 37.6 -1.0
SUM tevevencsensencnnnns .o 1 885.3 143.6 2 216.2 63.3 2 490.2 112.4
All other .eieveeecaenes .o 117.0 -32.6 98.0 -4.3 105.3 -11.0

Total ceveeeeecncecnnnns . 2 002.3 111.0 2 314.2 59.0 2 595.5 101.4
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Table 39 (cont.). Decomposition of errors in estimates of intermediate deliveries from production

sectors. 92 sector specification estimates based on 92 sector coefficient
matrix 1960

Deli . Coeffi- 1949 1955 1959
elivering .. . Inter- Inter- Inter-
R
sector eceiving sector ci;gé mediate Error mediate Error mediate Error
delivery delivery delivery
Pct. Million kroner
3x8 Chemicals 411 Spinning mills...... 4.7 5.0 21.3 25.0 1.2 23.0 5.2
3x8 Chemicals ..vvvvvnnn 7.5 23.0 22.7 71.0 -4.1 76.0 -1.3
234 Aluminium .......... 5.1 - 5.8 6.0 5.1 6.0 17.3
290 Other manufacturing. 6.1 3.0 12.5 10.0 10.8 19.1 6.0
500 Construction ....... 3.3 58.0 59.8 124.0 25.8 158.4 -.6
SUM evvrrereennnnnnnnnas . 89.0 122.1 236.0 38.8 282.5 26.6
All other ...iveevenennnns .. 126.0 39.6 232.0 -7.0 242.3 14.6
Total cevvveinnnnnnnnnnons - 215.0 161.7 468.0 31.8 524.8 41.2
331 Herring oil 333 0il refinery ....... 16.6 46.0 7.1 96.0 -35.6 67.6 -17.9
All other ...ievvvvinnnns .. 44.0 -8.6 62.0 -25.8 32.5 +5.0
Total civiennnnnnneenenns .. 90.0 -1.5 158.0 -61.4 100.1 -12.9
315 Fish 315 Fish processing .... 10.0 2.0 46.2 3.0 67.1 .7 69.0
processing All other ......vveeveene .. 21.0 -2.2 28.0 -4.4 22.5 -.2
Total veveereennnncanenns .. 23.0 44.0 31.0 62.7 23.2 68.8
711 Electricity 781 Unspecified ........ 6.9 15.2 10.4 32.8 .3 40.6 -4.4
782 Unspecified ........ 21.7 13.0 -1.2 14.0 1.3 20.2 -3.0
391 Fertilizer ......... 8.1 12.0 20.3 33.0 8.4 36.9 14.6
231 Ferro alloys ....... 9.5 15.0 3.7 21.0 4.0 24.7 5.6
234 Aluminium .......... 9.8 10.0 1.2 15.0 6.2 33.0 11.7
632 Tramway .eeeeeeecess 7.4 3.0 1.9 4.0 7 3.7 .2
SUM tevvnnnnnns Cereeeeee 68.2 36.3 119.8 20.9 159.1 24.7
All other ......... .o 249.0 57.4 369.3 39.6 462.8 5.1
Total ceeeennnnness .. . 317.2 93.7 489.1 60.5 621.9 29.8

Such a decomposition has been effected in table 40 for some of the bigger individual errors from
table 39.

It is perhaps not surprising that by far the largest parts of the errors are in general
associated with the direct effects of changes in the input-output coefficients. The indirect effects
of such changes are quite moderate, and relate to inputs in sectors which themselves have large errors
in the output estimates. In table 40 we have decomposed 12 errors of individual estimates for each of
the three years 1949, 1955 and 1959. There are 9 out of the 36 cases, where the error due to erroneous
output estimates are larger than the error due to change in direct coefficient for the same item, out
of these 9 items, 6 concern inputs to sectors which also have large standard errors of total inter-
mediate output.

We are again brought to the conclusion that it is the big errors in the input-output
coefficients relating to large inter- or intra-sector deliveries which are the main "trouble makers'.

We need not be equally concerned about the smaller items, individually or combined.
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Table 40. Decomposition of large errors for individual deliveries 1949, 1955 and 1959, 92 sector
estimates based on 92 sector matrix 1960. Million kroner

1949 1955 1959
Of this due to Of this due to Of this due to
Delivering sector Receivi Change Change Change
g eceiving sector Total in Er;gr Total in Erzzr Total in Er;;r
error d1recF output error dlrecF output error dlrecF output
coeffi- coeffi- coeffi-
N level . level . level
cient cient cient

111 Agriculture 316 Grain mills 129.0 78.2 50.8 86.5 68.8 17.7 64.0 41.5 22.5

121 Forestry 441 Sawmills -109.0 -25.3 -83.7 -66.5 =-23.0 -43.5 -32.2 -11.3 -20.9
220 Mineral

products 500 Construction 101.0 102.0 =-1.0 47.5 48.0 -.5 .6 1.6 -1.0
121 Forestry 451 Wood pulp -97.0 =-92.3 -4.7 -31.0 -34.0 3.0 -68.5 =74.5 6.0
316 Grain mills 316 Grain mills 80.2 56.1 24.1 86.4 75.1 11.3 5.1 -6.1 11.2
441 Sawmills 500 Construction =-70.5 =71.0 .5 -66.0 -66.0 - =37.4 -36.9 -.5
315 Fish 315 Fish

processing processing 46.2 41.8 4.4 67.1 60.8 6.3 69.0 62.1 6.9
3x8 Chemicals 500 Construction 59.8 60.0 -.2 25.8 25.5 .3 -.6 -4 -.2
331 Herring oil 333 0il refinery 7.1 .7 6.4 -35.6 -37.1 1.5 -17.9 -18.3 4
111 Agriculture 111 Agriculture 34.7 2.7 32.0 17.8 1.8 16.0 31.6 1.6  30.0
220 Mineral 220 Mineral

products products 31.6 17.9 13.7 13.5 7.2 6.3 4.3 3.4 .9
111 Agriculture 312 Dairy -22.0 -53.0 31.0 -28.0 -50.5 22.5 18.3 6.3 12.0

Average of numerical values:
for 12 items 65.7 50.1 21.0 47.6 41.5 10.7 29.1 22.0 9.4

Section E. Effects of the time element and the basis matrix specification
on estimates for individual sectors

In order to investigate how the time element may effect the comparative precision in estimates
for aggregated and disaggregated matrices we examined the results for the following periods at the
36 and 7 sector specification level: The four years 1949-1952, the four years 1953-1956 and the three
years 1957-1959. For each sector in the 36 sector specification in each period the aggregate of the
numerical values of the errors in each year of the period was found for estimates based on the 92-
sector 1960 base matrix, on the 36 sector 1960 base matrix and the 36 sector 1959-61 base matrix.

The results for the two latter sets of estimates were then taken as percentages of the former
(tables 41 and 42).

Comparing the estimates based on the 92 and 36 sector matrices for 1960 (Table 41) we find that
among the 32 estimates for Norwegian sectors the 36 sector basis matrix gave poorer estimates than the
92 sector matrix (percentages above 100) in all the three periods for 10 sectors better estimates in
all periods for 6 sectors and (nearly) the same estimates for 5 sectors. We thus have a consistent
ranking of the estimates in all the periods for 21 out of 32 sector estimates. For 6 sectors the
92 sector basis gave the best estimates in two consecutive periods and for 4 sectors they gave the
poorest estimates in two consecutive periods whereas for one sector the 92 sector basis gave the best
estimate in the middle period and the poorest in the first and the last.

Looking at each period in succession, we find the best estimates for the 92 sector based
estimates in 16 sectors in 1949/52 in 17 sectors in 1953/56 and in 13 sectors in 1957/59. Correspondingly
the figures for the numbers of sectors with best estimates based on the 36 sector matrix are 10, 10 and

13 sectors respectively and the sectors with indifferent estimates (99.1 - 100.9 %) are 6, 5 and 6.
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1960-matrix and the 92-sector 1960-matrix for the sub-periods 1949-52, 1953-56 and

1957-59. 36-sector specification

Ratios between cumulated numerical values of errors in estimates based on the 36-sector

Errors in 36-sector estimates as percentages
of errors in 92-sector estimates

e a3 e QT
=52 =59

Domestic sectors of production

11 Agriculture ...ieeeceeinseocenaenenns e 288.1 711.7 177.7 110.4
12 FOFESELY tuvvnreenseceeanannssnseassnnnns 104.3 116.6 101.6 2.7
13 Fishing, whaling ....vevvens Ceterereaen 136.7 659.6 308.2 -171.5
21 MInIng cevevevececneerorenennnonnnnnan ves 101.6 101.5 72.6 29.0
22 Non-metallic mineral products ......e.... 102.2 102.8 107.1 -4.9
23 Basic metal induStries ...eeeeieeceaceesss 93.2 84.0 101.5 -8.3
24/

25/

26 Iron and metal products (aggregate) ..... 93.6 104.7 109.7 -16.1
27 Shipbuilding indusStries ..eeeeeeececeneen 100.4 100.4 100.2 .2
28 Electrical machinery etc. «eveveeeececsss 99.5 99.1 99.4 .1
29 Other manufacturing ..eeeeeeeo.. Cieeeeeas 99.8 100.7 100.4 - .6
31 Food induStTries seeeeeeevsssesecocosncnns 112.4 113.3 109.4 3.0
32 Tobacco and beverages .eeeeeeesssscesanns 27.4 106.8 157.9 -130.5
33 Products of oils and fats .....cevunenn .. 102.1 145.5 147.6 -45.5
34/

39/

49 Chemicals (aggregate) ..... Ceeesrree e 104.1 107.4 103.0 1.1
41 TexXtileS vevevenverieeeeneanns Cheeeieaeaas 99.1 91.8 99.8 - .7
42 Clothing ....... Cettec et e 100.5 99.7 99.0 1.5
43 Footwear, leather, fur ....... [P 102.6 104.4 104.1 -1.5
44 Wood and cork etc. ...... ceeean Ceeeeeneas 103.4 104.2 111.8 -8.4
45 Pulp, paper and paper productS ....eeeces 112.4 155.2 98.4 14.0
46 Printing and publishing ......covvunn. cee 90.9 97.0 85.8 5.1
50 CONStruCtion veveveeeeevesosesaseeansas .. 100.0 100.0 100.0 -
61 Wholesale and retail trade ........eceeeee 104.4 97.1 77.1 27.3
62 Water transSport .eeeeeeeesaes cecressssssns 121.5 150.6 70.6 50.9
63 Land and air transSport seeeeeescecscccess 97.6 107.7 95.7 1.9
64 CommMUNICALIONS teveveernoessonsonsas ceees 78.3 65.9 77.0 1.3
71 Electricity, gas and water .....eeee. e 102.8 113.1 93.8 9.0
72 Banking and insurance ..... tsessssessanses 107.0 117.0 100.9 6.1
73 Business buildings, dwellings ...eceevees 71.6 92.2 91.3 -19.7
75 Educational, health services ....sveeesees 74.6 75.0 105.2 -30.6
76 Personal SErVIiCES .seieeeeescscsssessnnnns 127.1 33.9 78.6 48.5
77 Other services ....... cressscensansensana 75.9 74.0 80.8 -4.9
78 Unspecified seeeveeeesseseseceaccsassanns 87.1 86.7 93.5 -6.4
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Ratios between cumulated numerical values of errors in estimates based on the 36-sector

1960-matrix for the sub-periods 1949-52, 1953-56 and

Errors in 36-sector (average matrix)-—
estimates as percentages of errors in

92-sector (1960-matrix)-estimates
AL - S P
=52 =59

Domestic sectors of production

11 Agriculture ...veeeseeeeessosoennencnnnss 250.1 564.7 124.3 125.8
12 FOYeSLIY cevevseecnsnsnsnsacnnennnnnnnnns 105.7 118.5 103.3 2.4
13 Fishing, whaling .ueceveviecncenneneennes 133.1 640.7 256.0 -122.9
21 Mining eeverevrrernienrectocneencanennnen 95.9 87.9 92.1 3.8
22 Non-metallic mineral products ........... 100.4 100.4 100.7 - .3
23 Basic metal industries ....cceiecincennnn 141.5 120.9 77.8 63.7
24/

25/

26 Iron and metal products (aggregate) ..... 96.6 98.9 119.8 -23.2
27 Shipbuilding induStries ..e.eeceeeeececss 73.6 45.3 42.6 31.0
28 Electrical machinery etc. veeeeeeeenencas 94.7 90.0 90.7 4.0
29 Other manufacturing ..ececeeescensecnanes 105.6 112.7 119.8 -14.2
31 Food induStries .seeeeesescscecosoannesans 105.3 103.3 96.9 8.4
32 Tobacco and beverages ...eececeeecescasss 100.0 278.7 379.0 -279.0
33 Products of oils and fats .eeeeuenncennas 89.5 101.2 103.9 -14.4
34/

39/

49 Chemicals (aggregate) .s.ieceseeecens e 128.3 153.4 176.3 -48.0
41 TeXtileS euveeevesoencscososososasonananns 127.1 64.8 70.4 56.7
42 Clothing .eeeveerreeesenerennsannsnenanns 155.5 164.0 132.3 23.2
43 TFootwear, leather, fur ......ceceeee. ceeee 97.6 92.2 97.5 .1
44 Wood and cOTk €tC. sevevervnvenrencnnsnns 139.3 161.5 225.7 -86.4
45 Pulp, paper and paper productS ....eseeee 126.8 177.4 118.6 8.2
46 Printing and publishing «.eeveeeecceneons 73.0 57.5 48.0 25.0
50 CONSEIUCLION +eevevrevsnsnncnsosracsasnns 79.3 90.6 166.7 -87.4
61 Wholesale and retail trade .eoveiveveeeens 70.0 63.3 106.1 -36.1
62 Water tranSpPOTL seeeessccrscecesssonncons 155.6 238.1 69.4 86.2
63 Land and air transport .eeeeceeececeecoes 127.8 135.6 123.9 3.9
64 COmMMUNICALIONS teveveresecesossnsscnsnons 86.5 75.3 76.5 10.0
71 Electricity, gas and Water ....ceececeees 93.2 97.9 70.4 22.8
72 Banking and inSUYancCe ..ececciececcencans 114.2 130.2 112.6 1.6
73 Business buildings, dwellings ....oieveee 62.7 78.3 74.6 -11.9
75 Educational, health Services s..eceeeeses 62.7 64.3 110.5 -47.8
76 Personal SErviCes ..ecececececccescscsons 87.0 35.4 78.6 8.4
77 Other ServiCesS .eeesscsesssccssssasasnnns 77.4 72.1 74.1 3.3
78 Unspecified .eieveeceorescesscacnncennnns 35.0 32.0 107.3 -72.3
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These results might indicate a sligt tendency for the advantages of the 92 sector matrix to
increase as we move away from the base year. A closer study of the changes in the errors in the
36 sector base estimates as percentages of the errors in the 92-sector base estimates does not appear
to confirm this. There were 15 sectors for which the error in the 36 sector base estimates were
relatively larger in the period farthest away from the base year and 12 for which they were smaller.
However, there were exactly 1l sectors in each of these groups, for which the difference was more
than 2 per cent points.

A comparison of estimates based on the 92 sector matrix for 1960 and the 36 sector matrix
1959-61 gives very similar results. (Table 42.) The 36 sector average basis matrix gave poorer
results than the 92 sector 1960 matrix in all the three periods for 11 sectors, better for 10 and
the same for 1 sector. For 4 sectors the 92 sector basis gave the best estimates in two consecutive
periods and for 6 the poorest in two consecutive periods.

The 92 sector based estimates were best in 14 sectors in 1949/52, in 15 sectors in 1953/56 and
in 17 sectors in 1957/59. The 36 sector average based estimates are improved in relation to the
92 sector 1960-based estimates for 19 sectors and deteriorated for 11 if we move from the period

closest to the base period )1957/59) to the one farthest away (1949/52).
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Appendix table I. Sector specification. Average intermediate deliveries and standard errors of
estimates. Individual sectors.

A. 133, 92 and 7 sectors

Spe?lfl- Standard error
cation, Average
in basis interme- Basis matrix
Code™ Sector matrix, ~diate de= 3315, 1960
cols. 4-6 liveries sectors Average
Norwegian 1949-60 1960 1959-61
sectors
Mill.kr. Mill.kr. Mill.kr. Mill.kr. Pct.
1 2 3 4 5 6
Domestic production sectors
1112 Agriculture ..veiviiiiirevececosnronnonnas 92 2 345 80.9 87.3 97.5 4.2
112 Agriculture capital formation .......c... 92 52 20.5 20.8 20.5 39.5
113 HUNEING EEC: wevnvercecnnrocnnesnonnnnsns 92 4 2.4 2.2 2.4  66.7
11x Agriculture, aggregate s..veeeeeececeoses 92) 2 401 64.7 ( .o 78.8 3.3
11 ABriculture ..ivuiveieeeeneenennenenesnenns 36) ) (188.0 225.4 9.4
121 FOrestry ceeeeeeeeeeeeesenncnnnsnsaananns 92 806 140.2 143.5 142.2 17.6
122 Standing forests .veeieriececeenncencasans 92 - - - - -
12 FOresStIy teeeeeaceeenneseconssssansnnonns 36 806 140.2 154.1 152.0 18.9
131 Fishing @tC. tevereeeerecncnennnenannnnns 92 553 30.1 19.6 29.3 5.3
132 Whaling seeeeeveeneennenencnnannnsnnnsess 92 107 49.0 59.4 48.9  45.7
13x Fishing, whaling, aggregate ......ecoece.  92) 660 65.1 ( .. 64.0 9.7
13 Fishing, whaling .eeeececencencacencnnens 36) . $}02.6 105.6 16.0
1xx Agriculture, forestry, fishing, etc. ) (
ABBTELALE tevrieserrrrrstosscensccnnsnan 92) ( .. 135.8 3.5
1x Agriculture, forestry, fishing, etc. ) 3 867 158.5 (
AGETERALE +veereenvovsonososenoncannnnnn 36) ( . 71.2 1.8
1 Agriculture, forestry, fishing, etc. .... 7) ( .. 97.1 2.5
211 Coal MINing seesrecenceoceocenseanonsenne 92 32 24,1 23.9 24.0 75.0
212 Metal MIning seeeeeesceeeeceoecncesennans 92 78 15.6 14.2 15.1 19.4
213 Quarrying and mining N.€.C. «eceeesaseans 92 89 7.9 9.4 7.8 8.8
21x Mining, aggregate ...ceciecevescsaranenss  92) 198 38.1 ( .. 37.6 19.0
21 Mining coeeevoreeeeannsccaconensanssnsnans 36) : (35.4 38.0 19.2
2207 Non-metallic mineral products .....ceeee. 92) 403 101.1 (99.0 100.8 25.0
22 Non-metallic mineral products ........... 36) * (101.3 103.3 25.6
231 Ferro alloys ceeeveesseccesnsssanssccsnns 92 22 4.7 4.8 4.8 21.8
232 Iron and steel works and rolling ........ 92 141 32.8 31.9 29.3  20.8
233 Iron and steel foundries ..ieeieeeseeseess 92 90 13.5 18.5 13.9 15.4
234 Refining of aluminium ...veevevecaceeneas 92 52 8.5 14.2 12.2  23.5
235 Other non-ferrous metals ...ceeceeensenns 92 203 11.8 11.9 10.9 5.4
236 Non-ferrous metal foundries ...eeeeeceses 92 12 2.0 2.2 1.9 15.8
23x Basic metal industries, aggregate ....... 92) 519 47.1 « .. 32.5 6.3
23 Basic metal indusStries .....eeeeeecceccncs 36) : ( 38.4 29.2 5.6
2x912 Iron and metal products .eeeseeesccccnsas 92 671 46.6 47.6 45.8 6.8
24 (96) Metal pProductsS ...eeieverecnssvcnsccnnnas 36 524 39.7 41.4 35.6 6.8
25 (92) Machinery .e.eeeeeeecenseocencossosansans 36 121 5.7 5.1 5.7 4.7
26 (94) Transport eqUIpPmMENt ...eceeeeececesoceees 36 26 2.4 3.7 2.7 10.4
24,25,26 Iron and metal products aggregate ....... 36 671 46.6 .. 43.5 6.5
2703 Shipbuilding industries .....eceeeeeseess 92) 115 30.3 ( 19.6 29.8 25.9
27 Shipbuilding indusStries .....eeeeceescess 36) : (19.3 29.9 26.0
2806 Electrical machinery etc. ..ceeeeevossccns 92y 236 50.4 ( 49.8 52.6  22.3
28 Electrical machinery etc. .e.eeeeeeeeeess  36) : (49.3 52.3 22,2
2903 Other manufacturing ....eeeeeeeeeeesoeses  92) 61 36.1 (38.6  36.0 59.0
29 Other manufacturing ..eeeeeeececcescaaaes 36) : ( 38.8 36.0 59.0
2xx Minerals, metals and products, aggregate 92) ( .. 241.6 11.0
2x Minerals, metals and products, aggregate 36) 2 203 260.5 ( .. 238.3 10.8
2 Minerals, metals and products «e.eeeecess 7) ( .o 236.5 10.7
311 Slaughtering and preparation of meat .... 92 181 28.5 29.5 28.7 15.8
312 Dairy products seeeecececececscecesesnnes 92 260 28.9 31.6 30.1 11.6
313 Margarine ..eeececscscssococecncasnancens 92 17 3.5 3.7 3.5 21.1
314 Canning of fish and meat ......ceceveenee 92 1 1.1 .9 1.1 122.2
315 Fish processing ...eeeeeesescesscoconcens 92 31 59.6 41.3 59.7 194.5
316 Grain mill products and livestock feed .. 92 364 137.4 144.9 145.9 40.1
317 Bakery producCtsS ...eeeeessssccccccocsoces 92 .1 .2 .5 .2 200.0
318 Cocoa, chocolate and sugar confectionary 92 1 2.2 1.6 2.2 183.3
319 Other food preparations «e.eeecececeeeees 92 30 10.4 9.8 10.5 35.0
31x -Food industries, aggregate ....ceeceeeee.  92) 885 256.8 ( .. 267.0 30.2
31 Food induStries ..eeeveeeceescssoscnonnns 36) : (276.0 299.0 33.8
321 Distilling, rectifying and blending of
SPLITItS tevviereesccaceasconnoscnccasans 92 40 3.3 2.6 3.5 8.8
322 Breweries and soft drink production ..... 92 8 1.6 1.4 1.6 21.3
323 TODACCO teveeansnssonssssosconncsnsnnnnss 92 1 1.2 1.1 1.2 120.0
32x Tobacco and beverages, aggregate ........ 92) © 49 2.5 « .. 2.6 5.3
32 Tobacco and beverages ...eeeeeesccsconses 36) * ( 4.1 1.7 3.5
3312 Herring oil and fish meal ...cevvveveness 92 142 60.9 46.4 60.5 42.6

1) The fourth and fifth digit in the code indicates the number of sub-sectors in the 133-sector
clasgification.
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Sector specification.

of estimates. Individual sectors.

Average intermediate deliveries and standard errors
A. 133, 92, 36 and 7 sectors

Spe?1f1— Standard error
cation, Average
in basis interme- Basis matrix
matrix, diate de-
Code Sector cols. 4-6 liveries 133/127 Average 1960
Norwegian 1949-60  STCEOTS 195961
sectors
Mill.kr. Mill.kr. Mill.kr. Mill.kr. Pct.
1 2 3 4 5 6
332 Vegetable 0il mills v.vvvvevnnnannn ceeene 92 102 10.7 7.7 10.3 10.1
333 Other oil refineries €tC. vevveeeoesaoann 92 104 31.4 30.0 31.9 30.7
33x Products of oils and fats, aggregate .. 92) 347 53.9 « .. 53.3 15.4
33 Products of oils and fats .....ceceeenennn 36) * ( 54.0 72.6 20.9
3912 Fertilizers @tC. tvevevenennennennnnnnnnn 92 151 43.3 28.7 40.9 27.1
348+3987 Chemicals and products of chemicals ..... 92 401 92.9 153.2 90.8 22.6
491 Rubber products ....... e teeiees et 92 40 6.5 5.3 6.9 17.3
348,39x+491 Chemicals, aggregate ........ceeeee. 92 592 .. 136.1  23.0
39+49 Chemical products .e.eeevecon. et eteeens 36 506 127.3 107.3 128.2 25.4
34 Petroleum products ...eveeeeasecesssnnes . 36 87 13.4 90.6 14.6 16.8
34+39+49 Chemicals, aggregate ....e.eeeveoce.. ceee 36 592 .. . 142.4 24,1
3xx Production of food, drink, chemicals,
aggregatel) ...l i iiiiiiiiiiieiae, .92 1833 366.0 . 373.6  20.4
3x+49 Production of food, drink, chemicals,
aggregate t..evee.n Ceeeaen Ceeeeaee [P 36 1 873 . 389.4 20.8
3 Production of food, drink, chemicalsl) . 7 1 833 . 369.8  20.2
4112 Spinning and weaving .....eciecieiieanenns 92 323 27.1 25.5 27.0 8.4
412 Knitting mills ....euuns PN 92 4 2.3 2.5 2.3 52.3
413 Cordage, rope and tWine ......eeeeeeeenss 92 9 3.2 2.5 3.3 37.5
41x Textiles, aggregate ...... e ceee92) 336 28.5 ( .. 28.3 8.4
41 Textiles veeevvvrnnas et eeeeeeae e 36) : ( 27.9 28.1 8.4
420 ClOthing weveeeevenvennnnnn V) ) 36 10.1 7 14.3 10.0 27.8
42 ClOthIng vveeverrenoronneennneannsannesns 36) o ( 14.3 10.0 27.8
431 Footwear and repair, fur goods etc. ..... 92 1 1.3 1.4 1.3 100.0
432 Leather and leather products .....eeeeenn 92 73 27.7 26.6 27.7 37.9
43x Footwear, leather, fur, aggregate ....... 92) 74 27.2 ( .. 27.2  36.8
43 Footwear, leather, fur ...... e ce 36) : ( 26.4 27.9 37.8
441 Sawmills, planing mills. etc. .euveeeonn . 92 536 108.0 119.3 110.6 20.6
4423 Other wood and cork products ...... cesens 92 366 51.9 36.7 53.2 14.5
4bx Wood and cork etc., aggregate ....ceeeess 92) 902 62.5 ( . 63.7 7.1
44 Wood and cork etc. ...... e N 36) : ( 90.6 65.5 7.3
4512 Wood pulp ...... R B Y 388 16.9 15.6 16.6 4.3
452 Paper, paperboard and cardboard ......... 92 288 15.2 20.5 15.2 5.3
453 Wallboards etC. vevieierenencnnosscnnsnnns 92 52 8.2 8.8 8.3 16.0
454 Paper and paperboard products ....eeeee.. 92 244 31.6 30.2 31.6 13.0
45% Pulp, paper and paper products, aggregate 92) 972 19.5 ( .. 48.2 5.0
45 Pulp, paper and paper productsS ....eeee.. 36) : ( 68.3 61.7 6.4
461 Publishing etcC. veveveernrenrnnnnseneenss 92 96 43.1 40.5 43.1  44.9
462 Printing, bookbinding, etc. ....... e 92 307 11.7 11.6 11.7 3.8
46x% Printing and publishing, aggregate ...... 92) 404 41.6 ( .. 41.6 10.3
46 Printing and publishing .....ccevvuienennns 36) ) ( 30.3 39.0 9.8
4xx Products of wood, fibres etc., aggregate2) 92 2 763 71.7 .. 71.4 2.6
4x Products of wood fibres etc., aggregate.. 36 2 722 . . 79.5 2.9
4 Products of wood, fibres etc.2) .....c... 7 2 763 .. . 68.9 2.5
500 COnStrUCLION teiveveernnennevanennnsnensss 92) ( 1.3 1.3 21.7
50 CONSEIXUCLION vivvervnensnnssnssncnsannnns 36) 6 1.3 ( 1.3 1.3 21.7
5 Construction ......o... . 7) ( 1.4 23.4
610 Trade civeeeeeennncencercnsnonesasnseeeas 92) ( 80.0 120.8 3.6
61 Wholesale and retail trade .............. 36) 3362 121.2 (g5, 120.2° 3.6
621 Ocean water transport .....eeeeeeseesssss 92 32 8.6 10.3 8.6 26.9
622 Coastal water transSport ....eeeeseeeseses 92 231 17.4 19.1 17.4 7.5
623 Services related to water transport ..... 92 199 23.2 27.8 23.2  11.7
62x Water transport, aggregate ......eeeeeess  92) 462 36.2 (G 36.2 7.8
62 Water tranSPOTt seeeeecescesesceecscences  36) * ( 59.7 44,3 9.6
631 Railway transSport seeeeeeescccesscsonsons 92 274 29.0 37.4 29.0 10.6
632 Tramway and suburban railway transport .. 92 6 1.6 1.8 1.6 28.6
633 Land tranSport MN.€.C. sesesesesssscossass 92 365 5.6 13.3 17.5 4.8
634 ALY tTanSPOTt cuieeersosvceseeosnssnaassns 92 34 20.0 18.1 20.0 58.8
635 Services related to transport and storage 92 95 4.8 4.5 4.8 5.1
63x Land and air transport, aggregate ....... 92) 774 21.1 ( .. 21.1 2.7
63 Land and air tranSport ....eecececesssese  36) * ( 26.9 20.3 2.6
640 Communications eeeeeveeeeeesneneneansnes  92) 273 3.7 (22.8 23.8 8.7
64 Communications ..eeveeseeversooeesonooass  36) : (19.1 17.7 6.5
6xx Trade and transport, aggregate ....e.o... 92) ( . 147.5 3.0
6x Trade and transport, aggregate .......... 36) 4 872 146.6 ( oo 159.7 3.3
6 Trade and transSport ceeeeeseceessccessonsa 7) ( .o 268.7 5.5

1) Excluding 491 Rubber products.
2) Including 491 Rubber products.



77

Appendix table I (cont.). Sector specification. Average intermediate deliveries and standard errors
of estimates. Individual sectors. A. 133,

92, 36 and 7 sectors

Specifi-

cation, Average
in basis interme-
matrix, diate de-

Standard error

Basis matrix

Code Sector cols. 4-6 liveries 133/127 Average 1960
Norwegian 1949-60 s‘igggrs 1959-61
sectors
Mill.kr. Mill.kr. Mill.kr. Mill.kr. Pct.
1 2 3 4 5 6
711 Electricity SUPPLY seveeveveeeenneeseenes 92 488 59.2 52.7  59.1 12.1
712 Gas SUPPLY cevvniennrrinnessnrsnsenssnnnns 92 13 4.3 4.8 4.2 32.3
713 Water SUPPLY ceeeeereeierenensnennscnnnns 92 - - - - -
71x Electricity, gas and water, aggregate ... 92) 501 56.0 « .. 55.9 11.2
71 Electricity, gas and water ......coeeee.e 36) ' ( 53.0 59.5 11.9
721 Bank Of NOTWAY tvevveeeeeeeeeeenonnnanonns 92 5 3.4 3.5 3.4 64.2
722 State banks and loan associations ....... 92 - .2 .2 .2 ..
723 Other banks etcC. ceeeveevess Ceeeersenannn 92 56 15.2 13.5 15.2 27.1
724 Life inSurance ....eeeeeeeesosecocanoaaas 92 - - - - -
725 Non-life insurance ......eceeeveesessnees 92 156 8.2 13.8 8.2 5.3
726 Social insurance .....ieeeiiiiecieceesaes 92 - - = - -
72x Banking and insurance, aggregate ........ 92) 217 25.3 C .. 25.2  11.6
72 Banking and insurance .....ecceceveeceees  36) * ( 29.1 26.6 12.3
731 Commercial buildings .s..evevenveenncennss 92 221 20.9 18.1 20.9 9.5
732 DWellings .eveveeeveeocneenonosnsnncnnnns 92 - - - - -
73 Business buildings, dwellings ...ceeeeese 36 221 20.9 14.8 17.3 7.8
741 Government adminisStration s..ececececeess 92 - - - - -
742 Military defence Services ....ceceesecses 92 - - - - -
74 Government,defence ........ciiiieniinniannn 36 - - = - -
751 Educational Services «.eeeeesecsssansnces 92 - - - - -
752 Medical and veterinary services ...ceoc.e. 92 8 1.4 1.1 1.3 17.1
75 Educational, health services ....eeceeves 36 8 1.4 .9 1.0 12.5
761 Domestic Services ...ceeeeeevecnsesncnsns 92 - - - - -
762 Hotel and restaurant services .....eceoe.. 92 42 1.7 1.7 1.7 4.0
763 Laundry, cleaning, other personal services 92 18 .7 1.5 1.7 9.4
76x Personal services, aggregate ....eoeceees  92) 60 2.7 « .. 2.7 4.5
76 Personal SErVICEeS seveseseecencoosensanss 36) : ( 2.1 2.2 3.7
771 Central government consumption capital .. 92 - - - - -
772 Local government consumption capital .... 92 - - e = -
773 Religious and welfare activities ........ 92 - - - - -
774 Non-business org. and institutions ...... 92 19 3.5 2.7 3.5 18.4
775 Legal, techn. and business services ..... 92 180 18.9 16.3 19.0 10.6
776 Recreation Services ...eeeeeeeses eeeeene 92 8 .9 1.0 .9 11.1
77x Other services, aggregate .....eeeeseeess  92) 207 16.5 ( .o 16.6 8.0
77 Other SeIrvViCes .vieeceececeeeeenconcnsonn 36) * ( 12.7 12.9 6.2
781 Unspecified, office supplies ..oeeveevens 92 376 18.5 36.8 18.5 4.9
782 Unspecified, energy supplies ...evevveeee 92 77 10.3 10.3 10.3  13.4
783 Unspecified Services .veeeecescececacenns 92 558 106.1 75.2 106.1 19.0
784 Unspecified transport .....eievevnvenneess 92 96 35.5 24.8 35.5 37.0
78x Unspecified, aggregate ......eeeeeeseeess  92) ( .. 134.0 12.1
78 UNSPECified wvrnvrenrenneerseneenseensees  36) 1107 133.0 (75,0 118.5 10.7
7xx Other activities (services), aggregate .. 92) T .. 162.4 7.0
7x Other activities (services), aggregate .. 36) 2 320 161.2 ( .. 146.3 6.3
7 Other activities (services) ...ceceeseaes 7) ( 139.1 6.0
Import sectors
1114 AGriculture ..c.eeeeeeeeeeceocnncannnnens 92 622 71.0 60.7 66.7 10.7
112 Hunting €tC. seeveeererernrnsecssnennenes 92 13 5.0 4.9 5.0 38.5
11x Agriculture, aggregate ............iuennn 92) 634 67.2 ( .. 63.0 9.9
11 AGriculture ....veeesevcesccccsncnssnnans 36) . (52.0 54.2 8.5
1212 FOTreStry toveeeeesrencssenasscansssnnnnns 92) 105 70.8 ( 66.0 70.6  67.2
12 FOTeSEIY ceveeeececnsetscacascnssnsnnncns 36) * ( 63.8 69.2 65.9
131 Fishing €tCe vevveveveceasenoscenconneess 92 2 9.1 4.8 9.1 379.2
132 Whaling seeeeeceoceoconcosasononcoscnnons 92 7 7.7 6.4 7.7 113.2
13x Fishing, whaling, aggregate .....ecceeeo. 92) 9 ( .o 7.0 77.8
13 Fishing, whaling .eeeeeeecesccescnscancas 36) . ( 6.0 7.2 80.0
1xx Agriculture, forestry, fishing etc.,

. AgBTreZAte vieereereceseresercssscscnses  92) ( .. 57.0 7.6

1x Agriculture, forestry, fishing, etc., ) 749 57.0 (
AZETELALtE teverrercerscrtarenacatcnnnns 36) ) ( .o 63.5 8.5
1 Agriculture, forestry, fishing, etc. .... 7) ( 63.7 8.5
211 Coal MINiNg tevevevecnsonscnscnccesansons 92 108 80.4 80.4 80.3 74.4
2122 Metal mining eeeeeeecrececenesssnsscanees 92 122 45,5 35.8 44,9 36.8
2132 Quarrying and mining n.€.C. sciecesconses 92 ) 78 24.0 71.8 24.0 30.8
21x Mining, aggregate ..eeeeseescscnssonsnses 92) 307 101.2 ( . 100.5 32.7
21 8 B - 36) : (.82.9 115.2 37.5
2207 Non-metallic mineral productS ..ececeecse 92) 104 15.0 ( 15.1 14.9 14.3
22 Non-metallic mineral productsS ...ceceeess 36) * ( 15.6 15.1 14.5
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A. 133, 92, 36 and 7 sectors

Average intermediate deliveries and standard errors
Individual sectors.

sPe?lfl_ Standard error
cation, Average
in basis interme- Basis matrix
matrix, diate de-
Code Sector cols. 4-6 liveries 133/127 Average 1960
Norwegian 1949-60  °TCE0TS 195961
960
sectors
Mill.kr. Mill.kr. Mill.kr. Mill.kr. Pct.
1 2 3 4 5 6
231 Ferro alloys ...... Ceceesssrsesccsasannen 92 1 1.3 2.0 1.3 92.9
232 Iron and steel works and rolling ........ 92 501 53.3 56.9 57.9 11.6
233 Iron and steel foundries .....evsveeessos 92 14 16.9 17.9 16.9 120.7
234 Refining of aluminium .......cev.n. ceees 92 81 20.8 27.5 19.3  23.8
2352 Other non-ferrous metals ......... . 92 411 70.4 15.1 67.9 16.5
236 Non-ferrous metal foundries .......ceve.. 92 - - - - -
23x Basic metal industries, aggregate ....... 92) 1 008 T4 4 ( .o 65.3 6.5
23 Basic metal industries ...... eeeeaeae . 36) : ( 65.1 76.1 7.5
2x916 Iron and metal products ...eeeeeeeeesns 92 352 57.2 15.5 59.3 16.8
24 (97) Metal products ........ csssscesssrenessee 36 129 27.2 35.1 26.7 20.7
25 (92) Machinery ........ Cetieieeaan . 36 100 17.2 16.4 17.2 17.2
26 (97) Transport equipment ...... Ceeeeenn e 36 124 21.5 21.9 21.3 17.2
24,25,26 Iron and metal products, aggregate ...... 36 352 .. 57.6  16.4
2703 Shipbuilding induStries .....eeeeeeeees.. 92) ( 18.3 13.6 19.7
27 Shipbuilding indUSEEies ............ . 36) 69 4.3 (17.6  13.6 19.7
2807 Electrical machinery, etc. ..o.eeeeeoen.. . 92) 125 44.3 ( 15.5 47.9  38.3
28 Electrical machinery, etc. .eeeeeec.. . 36) . ( 48.5 47.5  38.0
2903 Other manufacturing .....ceeeeeeee.. ceee 92) 45 32.3 T 50.8 31.7 70.4
29 Other manufacturing ..eceveeeeeeeenann e 36) : ( 51.5 32.5  72.2
2xx Minerals, metals and products, aggregate 92) T . 83.9 8.4
2x Minerals, metals and products, aggregate 36) 2 011 84.1 ( . 76.6 7.6
2 Minerals, metals and products ........ ‘e 7) ¢ 131.8 13.1
311 Slaughtering and preparation of meat .... 92 14 10.6 8.0 10.6 75.7
312 Dairy producCts ......... Ceriees et 92 - .7 .7 .7 .
313 Margarine ....... Ceeeeen . Ceeereaa . 92 - .1 .1 .1 .
314 Canning of fish and meat ........ . . 92 - - - - -
315 Fish processSing .v.veevevecencnonnans .. 92 3 5.7 5.3 5.7 183.9
316 Grain mill products and livestock feed.. 92 14 7.9 8.4 7.9 56.4
317 Bakery products .....ceveenen sesesssssssae 92 - - - - -
318 Cocoa, chocolate and sugar confectionary 92 2 3.0 3.1 3.0 142.9
319 Other food preparations ....veeeeeeeeecss 92 44 17.1 18.7 17.3 39.3
31x Food industries, aggregate ...... Cheeeaan 92) 77 27.5 ( .. 27.9 36.2
31 Food induStries .e.eeeevececeeons Ceeeeean 36) . ( 27.2 31.2 40.5
321 Distilling, rectifying and blending of
SPITItS tevveeennnns [ e 92 15 2.5 1.9 2.5 16.7
322 Breweries and soft drink production ..... 92 1 .7 1.0 .7 77.8
323 TObACCO teevrnvnnnnnnnss e etereeeiaae e 92 - 1.3 .6 1.3 .
32x Tobacco and beverages, aggregate ...... .. 92) 16 4.0 ( .. 4.0 25.0
32 Tobacco and beverages .e.eeevescesssoens . 36) ) ( 2.1 2.8 17.5
331 Herring oil and fish meal ...... Ceeenens 92 20 58.7 50.7 58.8 294.0
332 Vegetable 01l mills .vvevvnnneaass cereees 92 49 34.0 35.0 36.6 74.7
333 Other oil refineries etc. ..... Creeeeeeas 92 15 28.8 15.7 28.8 192.0
33x Products of oils and fats, aggregate .... 92) 84 120.8 ( .. 122.2 145.5
33 Products of 0ils and fats eeeeeeseevesnns 36) * ( 90.5 105.0 125.0
3912 Fertilizers €tC. sieeeeecescnsoscnonssons 92 21 37.3 30.4 36.7 174.8
348+3987 Chemicals and products of chemicals ..... 92 1 020 167.3 143.7 163.7 16.0
491 Rubber products ...eeeeeeeceeosscnosncnns 92 16 18.5 16.0 18.9 118.1
348+39x+
491 Chemicals, agEregate .vieeeeesesesesonnas 92 1 057 .. 216.0 . 20.4
39+49 Chemical products .eeeieveesenseensnsonss 36 326 100.9 127.3 103.8 31.8
34 Petroleum products ...eeeeeeesssscesesses 36 730 119.8 86.2 116.0 15.9
34+39+49 Chemicals, aggregate ...eeecescecsossonss 36 1 057 .. .. 218.7  20.7
3xx Production of food, drink, chemicals,
aggregatel) N 92 1 218 344.9 oo 342.6 28.1
3x Production of food, drink, chemicals,
ABBYERALE tetrrirrssenrtancrsansrssasann 36 1 234 .o .o 347.8  28.2
3 Production of food, drink, chemicalsl) .. 7 1 218 .. .e 307.7 25.3
4112 Spinning and weaving ...eieercececenncaes 92 394 23.2 26.9 22.9 5.8
412 Knitting mills sevveenverecnsnsnannsasass 92 1 1.5 2.9 1.5 166.7
413 Cordage, rope and tWiNe .sesveeveocesssns 92 1 1.1 1.2 1.1 84.6
41x Textiles, QBEregate «uveescevscssesnscrns 92) 396 22.8 ( .o 22.5 5.7
41 TeXtiles teveierereneneosesensenseanannnns 36) * (29.6 23.8 6.0
420 Clothing sveveesessesssesessrasosassonass 92) 7 5.4 ( 6.5 5.4  79.4
42 Clothing ceveveeesvreronsssnsnsnonrnsnnns 36) * ( 6.5 5.6 80.0
431 Footwear, products and repair .v..eeeees. 92 - - - - -
4322 Leather and leather products .eeeseeesses 92) 45 13.0 ( 12.6 13.0 28.9
43 Footwear, leather, fur .....eeeeveeeesees  36) : ( 13.0 13.6  30.2
441 Sawmills, planing mills. etc. .viseveveees 92 50 11.4 14.5 11.3 22.6

1) Excluding 491 Rubber products.
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Average intermediate deliveries and standard errors

Individual sectors.

A. 133, 92, 36 and 7 sectors

Spe?lfl_ Standard error
cation, Average
in basis interme- Basis matrix
matrix, diate de-
Code Sector cols. 4-6 liveries 133/127 Average 1960
Norwegian 1949-60  STCEOTS 1959-61
sectors
Mill.kr. Mill.kr. Mill.kr. Mill.kr. Pct.
1 2 3 4 5 6
4423 Other wood and cork products .e.eeeeeeess 92 29 5.6 7.5 5.9 20.3
44x Wood and cork etc., aggregate ......eeee.  92) « .. 12.8  16.2
44 Wood and COTK €EC. wvrvanneevuvsrvnesones  36) 7% 127 (1905 13.0 16.4
4512 Wood PULD tevvrnveennnsnsnnannnennsenenss 92 25 13.8 13.2 13.8 55.2
452 Paper, paperboard and cardboard ......... 92 16 5.1 7.6 5.1 31.9
453 Wallboards etC. tuveenencennnnsnnsnonanss 92 - .3 .3 .3 .
454 Paper and paperboard productsS «.ceeeceec.. 92 23 6.6 7.1 6.6 28.7
45% Pulp, paper and paper products, aggregate  92) 63 18.9 ( .. 18.9 30.9
45 Pulp, paper and paper productsS ...eeeese. 36) : (21.1 20.3  32.2
461 Publishing etc. vieevvverereononnnnnannss 92 - - - - -
462 Printing, bookbinding etC. .eeecesececass 92) 3 10.4 ( 8.4 10.4 358.6
46 Printing and publishing ......eceveueeees  36) : ( 8.2 10.4 358.6
4xx Products of wood, fibres etc., aggregatel) 92 609 58.4 .. 58.8 9.7
4x Products of wood, fibres etc., aggregate 36 593 .o . 44.3 7.5
4 Products of wood, fibres etc.l) ......... 7 609 .. 44,1 7.2
610 Trade ceeeeeeeeeenernseancnnnnnnns Ceseean 92) ( 7.3 7.1 12.5
61 Wholesale and retail trade ...eeeeeeeesnos 36) 7 7.1 ( 5.5 5.2 9.6
620 Services related to water transport ..... 92) 3 3.2 T 2.6 3.2 100.0
62 Water tranSPOTL .coeeeiesecoscssnsscnnnsons 36) ) ( 2.7 3.3 110.0
630 Railway tTanSport .ueeeeeeeeeesseeecesnns 92) 2 1.3 T 1.3 1.3 61.9
63 Land and air transport ee.oeveeeceseceseess  36) ' ( 1.2 1.3  61.9
640 CommUNLICAtiONS sevseeressencrasnsonssnsns 92) 9 2.5 ( 2.3 2.5 28.1
64 Communications ..eeeseeeeneesecesanceeess  36) : ( 2.2 2.5 28.1
6xx Trade and transportation, aggregate ..... 92) ( .. 4.7 6.6
6x Trade and transportation, aggregate ..... 36) 71 4.6 « .. 5.2 7.3
6 Trade and transportation ...ceeeeesececss 7) « .. 4.0 5.6
711 Electricity SUPPLY cveereceaccencansonnns 92 1 5.9 3.3 5.9 842.9
712 Gas SUPPLY veveeenenensnennsoonnsnannnans . 92 93 10.7 13.6 10.8 11.6
71x Electricity, gas and water, aggregate ... 92) 93 13.8 « .. 13.9  14.9
71 Electricity, gas and water .....coeceesee 36) ) (13.4 15.2 16.3
720 Non-life insurance .......oc... Ceeeseaeenn 92) 31 1.7 ( 1.8 1.7 5.5
72 Banking and insurance ......cceceeccecons 36) : ( 2.1 2.6 8.4
771 Central government import, military ..... 92 - - - - -
772 Central government import, civilian ..... 92 - - - - -
773 Unspecified services ...ceeeeeeveceacases 92 118 65.9 54.4 66.0 55.9
774 Non-business organisations and
INStitutions seeeveeecenssnconconsanses 92 - - - - -
775 Legal, technical and business services .. 92 - - - - -
776 Recreation Services ...eeeeceecovconcencs 92 9 3. 3.0 3.0 35.3
77x Other services, aggregate .....cecececess 92) 127 68.8 ( .. 68.8 54.2
77 Other ServiCeS .veeeeecesseeesoceacenonns 36) ‘ ( 55.7 63.7 50.2
780 Whaling, water and air transport
expenditures abroad ...eiiiieiiciacanen 92 - - - - -
78 Whaling, water and air transport
expenditures abroad ...cceeecccerccccns 36 - - - - -
790 Transport expenditures abroad .....cees.. 92) 1 632 116.2 (120.5 116.2 7.1
79 Transport expenditures abroad .....c.e... 36) : (81.5 76.8 4.7
7xx Other activities (services), aggregate .. 92) (G 58.8 3.1
7x Other activities (services), aggregate ..  36) 1 883 58.2 « .. 47.4 2.5
7 Other activities (services)..eceeeeesssas 7) ( .. 102.3 5.4
801 Sundry transfers ...icieececesrsssoccoanns 92 - - - - -
802 Transfer account, military government
CONSUMPLION tevevsevncecoossnscnasosnas 92 5 2.3 1.8 2.3  43.4
803 Transfer account, civil government
CONSUMPLION teveesenrecconcescnacnsonss 92 57 12.0 9.1 12.0 21.1
804 Transfer account, local government
CONSUMPEION weseevvsccoosccossccansssas 92 81 6.8 6.0 6.8 8.4
805 Transfer account, capital to government
CONSUMPELION seeseescessocessescossnsons 92 1 2.0 1.8 2.0 181.8
806 Deliveries from capital formation to
(54 1T o 92 - - - - -
807 Deliveries from capital formation to
production or government consumption .. 92 - - - - -
809 Installation and repair work ..ceeeeesees 92 . - - - - -
80x Transfer accounts, aggregate ....eeeeeees  92) « .. 22.5 15.5
80 Transfer accounts, aggregate .....eeeeee.  36) 145 22.5 « .. 20.3 14.0
8 Transfer aCCOUNES sveesosesossssoansnses 7) (.. 14.0 9.7

1) Including 491 Rubber products.
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Average intermediate deliveries and standard errors of

Standard error

?XiZii:— sizzor l4-sector
Code Sector Sectors in the' . . d%ate'de— basis basis matrix
92-sector specification liveries matrix
1949-60 1960 1960
Mill.kr. Mill.kr. Mill.kr. Pct.
Domestic production sectors
1 Agriculture and dairy products 111,112,312 657 86.4 210.0 7.9
2 Food industries excl.: dairy
products, canning of fish and
meat and fish processing ...... 311,313,316,317,318,319,321,
322,323 642 175.0 182.5 28.4
3 Textiles, footwear, other
wearing apparel and made-up
textile goods .eevievenneennao. 411,412,413,420,431 373 32.3 26.7 7.2
4 Other industries producing
commodities for consumption ... 113,211,213,220,290,332,348,
398,432,461,462,491,712 621 214.9 202.0 12.5
5 Manufacturing of investment
go0ds s.iiiniiann. Ceeeee eee.. 232,233,236,2x9,270,280 265 166.9 155.9 12.3
6 Forestry, wood, pulp, paper and
products ....eiieineann. e . 121,122,441,442,451,452,453,454 680 174.6 148.1 5.5
7 Fishing etc., whaling and
processing of fish ............ 131,132,314,315,331,333 938 43.2 78.3 8.3
8 Metal mining, metals, ferro
alloys, fertilizers, carbide .. 212,231,234,235,391 506 28.6 20.0 4.0
9 Water tranSport ....eeeeecees .. 621.622 263 22.2 21.7 8.3
10 ConsStruction euieeeeeeeeases ... 500 6 1.3 1.4 23.3
11 Electricity supply ..ecevveens. 711 488 59.2 63.4 13.0
12 Real estate,dwellings ........ . 731,732 221 20.9 20.4 9.2
13 Trade and transport excl. water
ETANSPOYL vevnevnenernennennsns 610,623,631,632,633,634,635,640 4 608 138.9 138.9 3.1
14 Service industries n.e.c. .... 713,721,722,723,724,725,726,741,
742,751,752,761,762,763,771,772,
773,774,775,776 492 25.8 26.9 5.5
15 Unspecified cvvvvevinennnnns ... 781,782,783,784 107 132.9 121.6 11.0
Import sectors
1 Agriculture and dairy products 111,312 622 71.5 84.6 13.6
2 Food industries excl.: dairy
products, canning of fish and
meat and fish processing ...... 311,313,316,317,318,319,321,
322,323 90 28.8 30.8 34.2
3 Textiles, footwear, other
wearing apparel and made-up
textile g00dS +ieievriieennnnnn 411,412,413,420,431 403 24.6 33.5 8.3
4 Other industries producing
commodities for consumption ... 112,213,220,290,332,398,432,461,
462,491,712 466 203,0 205,5 14,0
5 Manufacturing of investment
800dS .ieerrirnenraeanineanaes. 232,233,236,2x9,270,280 061 77.3 70.5 6.6
6 Forestry, wood, pulp, paper and
ProduCts eeeeeeeeneeeneeenenass 121,441,442,451,452,453,454 248 93.1 100.2 40.5
7 Fishing etc. whaling and
processing of fish ............ 131,132,314,315,331,333 47 92.8 73.1 155.5
8 Metal mining, metals, ferro
alloys, fertilizers, carbide .. 211,212,231,234,235,391 744 86.8 126.5 17.0
9 Electricity supply ...eevveeee. 711 1 5.9 5.9 590.0
10 Trade and transport excl. water
Eransport ..ceiveveecececesess. 610,620,630,640 71 4.6 4.6 6.5
11 Service industries n.e.c. ..... 720,774,775,776 40 2.0 2.7 6.8
12 TImpOrts N.€.Ce seeeseessssesees 771,772,773,780,790 750 63.3 44.6 2.6
13 Transfers ..........0v......... 801,802,803,804,805,806,807,
: 808,809 145 22.5 20.3 14.1
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