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1 Introduction

The empirical evidence for changes in input—cutput coefficiente over time
is substantial. The effect of technical change is somewhat difficul; to
identify as many other factors also affect coefficients over time. Carter
{1970), Forsell (1972) and Sevaldson (1976), however, all found, using
different approaches and analyzing different data, that technical change
was a dominating factor sffecting coefficients over time. Sevaldson found
that observed changes in input-output coefficients are the effects of much
more complex causes than the simple types of substitution tested in his
investigation; causes such as technological change, changes in product
mix, changes in product specifications and changes in product distribution
over producing establishments. Carter concludes that a significant portien
of structural change reeulted from the assimilation of new techniques
rather than classical substitution. Forsell concludes that among the fac—
tors influencing the input coefficients most are the three measures of
technical development -~ degree of electrification, degree of mechanization
and time - which are all highly correlated among themselves.

.Statistical tests of the hypothesis thﬁt technical change has influ-
enced coefficients in any specific dirvection demand that the influences of
all other factors on coefficients are specified. To identify the effects
of all the different factors would indeed be an enormous task considering
all the statistical data that must be collected, besides the fact that a
long series of input-output tables must be at hand. The main purpose of
this paper is more limited, as for Sweden only three tables are at hand on
a comparable level of aggregation.l On the basis of the kind of change we
expect to follow from the various causes of coefficient change, the hy—
pothesis of random change in technical structure is set up against the
alternative hypothesis: that coefficients have changed in the direction
expected to be caused by techmical change. The differences in the coeffi-
cient matrices of 1957, 1975 and 1980 for Sweden are then analyzed with
these hypotheses in mind. ; 7

_ Intertemporal comparisons of changes in the structure of the Swedish
economy by application of input=cutput analysis have been performed by
Ustblom (1986), (1989a) and (1989b). Differences in individual

IThe tables used here were prepared by Ustblom (1986)
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coefficients were, however, not examined in these works. The examination
here is carried out for input-cutput tables in 1968 prices and with 72
sectors. Domestically produced gquantities and imported quantities of
commodities sre separated in the analysis. Details of data and aggregation
scheme are given in the sppendix,

2 Causes of coefficient change

From a theoretical standpoint, technical progress would be the only reasom
for coefficients not to be stable over time in an economy producing homo-
geneous commodities with Leontief techniques. The direction of coefficient
changes is also clear from the definition of technical progress. If
‘technical progress is neutral, we should expect coefficients to diminish,
and biased technical progress would diminish at least some of the cosffi-
cients,

If production functions, contrary to the assumption made in input-
output amalysis, are not linear, the scale of operation or capacity
utilization will alsoc follow affect coefficients. The years involved in
the present dtudy are all in the downswing of the business cycle and thus
the technical structures compared reflect the same phase of the business
cyele, All products do not follow the same cycle, as some are leading
while others are lagging in the business cycle. These factors do not point
in any particular direction for the years compared here,

The level of aggregation also affects the stability of coefficients
over time. Sevaldson (1970) found that the stability of coefficients
increased with the degree of aggregation due to substantial stability in
the shares of individual detailed sectors contributing to aggregate
sectors. This finding implies that product mix is not subject to great
changes in aggregate tables. Sevaldson's finding contradicts what we in
seneral would expect to be the effect of aggregation on the coefficient
stability. The higher the level of aggregation, the more severe is the
problem of product mix and thus also coefficient 1nstab111ty Aggregat1on
may in some cases contribute to coefficient stability since it can eaneel
out the impact of substitution among related materials. We cannot conclude
that product mix should affect coefficients in any specific direction over
time and this conclusion is also valid for the level of aggregation.






Competitive imports are often handled with very crude conventions
which are adopted for the comstructiom of the basic input-output tables.
This can have considerable influence on the stability over time of
individual input coefficients. In the tables used for the present study,
imported quantities are separated from domestic quantities, and thus
changes in coefficients of imported quantities are analyzed as well as
changes in coefficients of domestic quantities.

Finally, it should be pointed out that some of the differences in
technical coefficients reflect vandom factors, such as differences between
the various tables in the data sources snd statistical metheds for esti-
mating the teehnical-relationships. The input-output structure of the
Swedish economy was investigated for the first time for the year 1957.

2 Input~output tables based on new statistical information exist also
for the years 1968, 1975 and 1980. For the latter tables, compiled by the
Central Bureau of Statistics, the statistical information about production
activities uaé organized according to the Swedish Standard of Classifica-
tion of Economic Activities (sN1)3. Without this alternative for classifi~
cation, Higlund and Werin (1964), in preparing the 127-order input-output
table of 1957, classified commodities differently and there is no possi-
bility of establishing a direct correspondence between their system and
that of SNI. A common grouping of goods for the table of 1957 and the
tables of 1975 and 1980 into 72 commodity groups was made mainly by aggre-
gating the original input-output tables. The 1968 table of 34 sectors was
not included in the present study. .

In order to obtain comparable input-output tables, operations other
than aggregation had also te be undertaken. The commodity groups 109
(Basic chemical products) and 116 (Condensed gases, charcoal, lubricants,
glue, }inoleun, other chemical products) of the original 1957 table were
disaggregated to constitute seven commodity groups im the 72-order table
of 1957, All the output of commodity groups 109 and 116 could not be given
a pattern of intermediate flows by use of statistical information in the
Industrial Statistics for Sweden, which were used also by Héglund and

2por a further description of the data used in the computations, see
appendix and Ustblom (1986).

3This classification is based on the industry code recommended by the
U.N., ISIC 1968.
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Werin (1964) in the construction of the original 1957 input-cutput table,
and in this case information about the pattern of intermediate flows in
the 1975 table was used. When no other information was available, propor-
tionality between total production and flows of intermediates was assumed .
These operations should have the effect of smoothing out differences
between the 1957 and 1975 input coefficients.

In view of all this, although comparisons of individual coefficients
are undertaken, no great emphassis is laid on identified differences in
specific individusl coefficients. Rather, the study seeks to identify
‘differences between the technical structures of different years which are
general, since such differences reflect more pervasive change in technical
structure.

3 Distribution of actual coefficient differences
The aim is here to examine whether coefficient differences over time have
a systemstic bias compared to random errors of measurement. If such a bias
exists, one matrix could be characterized a8 having, in general, coeffi-
cients of smaller magnitude compared to'another matrix. This metrix thus
represents the technical structure which uses less intermediates for
production of final output. Differences in individual coefficients are
exsmined in more detail by row and by columm in the following section. In
the present section, various summsry measures and distributions of coeffi-
cient differences are presented, but only coefficient differences with an
absolute value greater than 0.0001 are registered as a coefficient change.
This procedure excludes all coefficients which were zero for both the
compared years.

Difference matrices D! and D? are constructed,

ol

ATS - 257 d}_j- pt (1)

p?

]

a0 - 475 &,a 2 @

The elements of D' and D? have been classified into off~diagonal elements
and diagonal elements. Diagonal elements represent the organization of
intrasectoral deliveries whereas off-diagonal elements represent technical
coefficients.






Pigure 1 Distribution of cosfficient differences for the technical matri-

ces of 1957 and 1975. Off=Differences in off-diagonal ele~
ments ;Diagonal=Differences in diagonal elements
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- Figures 1 and 2 show that coefficient differences for off-diasgonal
elements are more or less symmetrically distributed around a value less
than zero. From the figures it can be seen that more than %0 per cent of
the coefficient differences are in the range -0.04 to +0.04, Such differ—_

ences are small in absolute value but many of the compared coefficients
are of even smaller magnitude,

Figure 2 Distribution of coefficient differences for the technical matri~
ces of 1975 and 1980,.0ff=Differences in off-diagonal ele~
ments;Diagonal=Differences in disgonal elements
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¥When computing the various statistics shown i Table 1, we also
ditinguish between negative elements and positive elements. A negative
element indicates that the coefficient difference goes in the direction
expected from technical change. '

Table 1 Measures of differences in the technical matrices of 1957, 1975

and 1980
‘Blements Number of Mean Standard Variation
objects deviation coefficient
Off-diagonal; i#j:
d%j z20.0001 1165 0.006763 0.015961 2.36
“dij 20,0001 1268 0.008592 0.022139 2.58
dg‘] 20.0001 510 0.010381 0.022277 2.15
*dfj z0,0001 1344 0.003350 0.008579 2.56
Diagonal; i=j:
a}; 20.0001 31 0.0336  0.0342 1.02
-a}, 20.0001 35 0.0362  0.1347 1.49
d%j 20,0001 32 0.01879 0.03717 1.98
‘df.‘ 20.0001 32 0.01921 0.02006 1.04

Comparison of the number of negative elements with the number of
positive elements supports the hypothesis that matrices of later years
have coefficients which in general are of smaller magnitude than those in
matrices of preceding years. This statement holds alsc for the matrix Dl
but not for the matrix D? when mean values for off-diagonal elements are
cmar‘ed. -

Fabrication and substitution effects

Adopting the approach attributed to Leontief (1941) and Stone (1962),
which assumes that coefficient matrices change over time in a bipropor—
tional manner, changes in input-output coefficients are due to an effect
that works by rows and another effect that works by columns. The former is
called substitution effect and the latter fabrication effect, If technical
change is the only or the major factor affecting coefficients, the






substitution effect gauges the importance of saving on certain materials
in production rather than on other materials (biased technical change) .
The fabrication effect will then measure the saving of intermediates in
relation to the use of primary factors in production.

For a difference matrix with elements dij' we may compute the follow-
ing means for off-disgonal elements with absolute value greater than
0.0001:

¢=5i55dijf(n(n'1)'k) i#j; k=number of |dij|so.0001 (3)
35 .dy 3/ ((n=1)-ky) = i#3; & =number of 14;;150.0001 in row i (4)

ejanjdij/((n-l)-kj} i#is kj=nunber of |dij|50.0001 in column j (5)

e is the mean of all coefficient differences being off-diagonal elements
in matrix D. e; is the mean of all coefficient differences being off-
diagonal elements in row i of matrix D. e; is the mean of all coefficient
differences being off-disgonal elements in columm j of matrix D. The
direction of change in technical structure between two periods of time is
indicated by the mean e. If this mean is negative, the technical coeffi-
cients of a later year are on average smaller than for a preceding year.
The mean e; and the mean e correspondingly indicate the contribution to
this change from the technicel coefficients of a certain row i and of a
certain column j. By inspection of all e; and all @: Wa sre able to
conclude wether the change in technical structure in general has worked as
a nubutituéion effect by rows or as a fabrication effect by columns.

The distributions of e; and e; for M and p? respectively are given
in table 2, separated into positive and negative values. In the lower part
of the table are given some summary measures. We notice that the column
means for D! and the row means for D2 are dominated by negative values.
Sectors for which the mean -e indicates‘aubstanﬁial.aaving of materials
between 1957 and 1975 imclude: Plastic products, Fibreboards, Wearing
apparel, Knitting mills, Basic industrial chemicals, Petroleum & cozl and
Synthetic plastics. Commodities for which the mean ~e; indicates a sub~
stantial negative substitution effect between 1975 and 1980 include:






Soaps, cosmetics & other toilet preparations, Other mining & quarrying,
Basic industrial chemicals, Motor vehicles, Cement,lime & plaster, and
Constructions.

Table 2 Coefficient differences by columns and rows

Class interval Number of observations Number of observations

for matrix D for matrix D

Rows: Columnsg: Rows $ Columns !

ei -ei ej -ej ei -ei ej —Ej

> 01000 2 3 1 0 3 0 1 1

L00901 - 01000 © 0 o 0 0 0 1 0
L00801 - 00900 O 3 0 2 4] 4] 0 Q
00701 - 00800 1 3 0 1 0 0 1 1
L0601 - 00700 2 1 1 3 0 i 3, 0
00501 - 00600 1 2 2 1 Q 0 o 1
00401 - ,00500 O 1 2 1 b 2 2 1
00301 - 00400 5 4 i 10 2 8 1 0
00201 - .00300 & 3 1 7 3 8 5 10
.00101 - .00200 10 8 3 17 i 22 it 3
00001 - 00100 10 9 6 13 G 9 12 i8
Total: 35 37 i7 55 20 50 37 35

Matrix p! Matrix D¢

e = =-0,001232 e = 0.000423

Mean for e;: -0.001050 Mean for e;: ~0.000044

Mean for el =0.001270 Mean for ej: 0,.000363

The average decrease in coefficients between 1957 and 1975 worked
mostly by columns but also by rows. The change in average row coefficients
also tgaded to & decrease in coefficients from 1975 to 1980, but the
effect of increasing average column coefficients overcame this tendency.
For both pericds then the saving of certain rather than other materisls
worked in the direction of decreasing coefficients. The saving of
intermediates in relation to primary factors also worked in this direction
for the first period but not for the second period, when the use of
intermediates increased relative to the use of primary factors,






Produced and imported quantities - correspondences between coefficient
differences

The different conventions for dealing with imports in input-output tables
also imply assumptions about the production technology. In the input-out-
put tables exploited for the present study, produced quantities are zepa-
rated from imported quantities. The technology matrix will congist of
coefficients a3 for produced quantities and coefficients bij for imported
quantities of commodity i used for production of commodity j. The produc—
tion technology will use produced and imported quantities in a fixed rola~
tion in this case and substitution cannot take place between these guanti=-
ties. The assumption bshind this procedure is that one unit of produced
commodity i is not identical to one unit of imported commodity i even in
the case of competitive imports. The coefficients b;s as well as the coef-

3

ficients a; ; may of course change over time due to technical change.

Taking also differences for import coefficients bij into account, the
difference matrices D3 and D4 are constructed.,

s

p3 = B75 - p%7 dfjc p3 (6)

pt

880 - g75 d;.jjc p* {7)

Elements in D° such that 1d3ij;so.0001 and elements in D* such that
|d‘ij]so.0001 are not considered.

Positive, negative and zero differences for coefficients of imported
quantities are tabulated against the corresponding differences for coeffi-
cients of produced quantities in tables 3 and 4. Table 3 shows the figures
for matrices D! gnd D3 whereas the figures for matrices D¢ and D% are
given in table 4. Apparently, coefficients of imported quantities changed
in the same direction as coefficients of produced quantities as indicated
by high numbers in the diagonals of the tables compared to the off-diago~
nal numbers. This indicatee that imported and produced quantities are com—
plements rather than substitutes.
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Table 3 Elements in D° and corresponding elements in ot

Elements in matrix pl| Blements in matrix D3:
Positive Negative Zero Total

Positive 658 i87 325 1165
Negative 282 594 392 1268
Zero 51 82 2618 2751
Total 991 858 3335 5184

Technical change could very well explain the coefficient differences
noted for produced quantities in matrix pl. The coefficient differences
for imported quantities im matrix D° disturb the picture. The fact that
the number of increasing coefficients is greater than the number of
decreasing coefficients for imported quantities gives a more mixed picture
of the causes for change in technical structure between 1957 and 1975. The
technical structure changed in the same direction between 1975 and 1980,
whether elements in matrix Bz. produced quantities, or elements in matrix
%, imported quantities, are compared. The number of decreasing
coefficients was much higher than the number of increasing coefficients
for both produced and imported gquantities. This is also a result which
fits in well . with the assumption of technical change as a dominating
factor behind coefficient changes from 1975 to 1980.

The mean for off-diagonal elements was calculated as defined in equa-
tion (3) for matrices D° and D*, The coefficient differences averaged to
0.0009352 for matrix D° and to =0.0005199 for matrix D*. This indicates
increases from 1957 to 1975 but decreases from 1975 to 1980 for coeffi-
cients of imported quantities. Only the direction of change noted for the
later period should be expected to follow from technical change. The msan
for matrix D° is opposite in sign to the mean of matrix D! (-0.001232) and
also the mean for matrix D* is opposite in sign to the mean for matrix D°
(0.000423).

With reference to the mumber of decreasing coefficients compared to
the number of increasing coefficients for produced and imported
quantities, techmical structure did not change in the direction expected
from technical change for the period 1957=1975 but did for the period
1975-1980. The number of decreasing coefficients was 2126 for the period
1957-1975 and 2190 for the period 1975-1980 to be compared with the
corresponding figures 2156 arnd 899 for the numbers of increasing
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coefficients. Taking the values of coefficient differences for produced
and imported quantities as indicatiom of change in technical structure,
technical coefficients on average declined From 1957 to 19753 but increased
somewhat from 1975 to 1980. The weighted average of the means for metrices
p! and D? is -0.0002962. For matrices D% and D* it is 0.000046.

Table 4 Elements in D* and corresponding elements in 2

Blements in matrix D? Elements in matrix D*:
Positive Negative Zero Total
Positive 175 168 167 510
Negative 1%6 585 563 1344
Zero 18 93 3219 3330
Total 389 846 3949 5184

4 Tests for change in techmical structure

We observe the coefficients ajj,....8;, at two periods of time, tl and t2.
The differences between coefficients observed at tl and t2 are dencted
d;j- The effect of technical change alone would imply that coefficients
decrease from tl to t2. All other causes of change in coefficients, taken
togather, could increase as well a# decrease coefficients from ti to t2.
If we reject the hypothesis of no change in favour of the alternative
hypothesis of negative change in coefficients, we conclude that the
coefficients have changed in a direction expected if technical chenge is
the only cause of change in coefficients or if all other causes of change,
taken together, act as a variable of random nature. This, of course, does
not imply that the effect of other causes of coefficient change could not
go in & negative direction, but a priori information gives no support For
such a belief as discussed in section 2. .

_The "treatment” we want to test for here is thus the effect of tech-
nical change, which we expect to decrease input coefficients., The null
hypothesis is that cocefficient differences dij
tive hypothesis is that 'matrices of later years in general have coeffi-

are zero, but the alterna-—

cients of smaller magnitude than those of preceding years. We assume the
following model:

=9+q; » i,3=1,...,n (8)
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The parameter of interest 8 is the unknown "treatment effect”. A test for
the direction of change in coefficients is set up by having technical
change as the alternative, i e Hy:6<0, to the hypothesis of no change in
coefficients, i.e. Hyi0=0,

The assumptions in a parametric test is that the €'s are mutually
independent random variables, which have normal distribution with mean
zero and constant variance. A simple test of this kind is a test for
paired samples, which we call test of type A here, using the t-value for
the mean p; of the variable d as test statistic. We test for “ta,n-1 of
Student’s distribution but use normal theory approximation for large
samples, i.e. use Z(a) which is the upper o upper percentile of the N(0,1)
distribution.

Accept Hy if t)*z(a)
Reject Hy if tSZ(g)

It might be too restrictive to assume that the total effect of causes
of coefficient change other than technical change could be described as a
random variable which has normal distribution with mean zero and constant
variance might be too restrictive. A test for "treatment" affect can also
be performed with less restrictive assumptions om the random varisble.
Therefore, we alsoc use nonparemetric methods here in testing for shift in
the location of a population; the Pisher sign test and the Wilcoxon signed
rank test as presented by Hollander and Wolfe (1973). The assumptions of
the random variable are, as we shall see, less restrictive in these tests
than in parametric tests but with some loss of efficiency.

For the distribution~free sign test of Fisher, which we call test of
type B here, we assume the €'s to be mﬁtually independent and each € comes
* from a continuous population (mot mecessarily the same) that has median 0,
so that

P(eg; < 0) = P(eg; > 0) = (4), iyi=1,.00m (9)

tuke
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The test statistic B here is the number of positive d's and the large
sample approximation is: '

* B - {(n/2
B = —K—L{Z : {10)
{n/4) ’

The normal theory approximation to procedure (10) is

Accept Hy if B
Reject Hy if B 2(g) -

For the distribution-free signed rank test of Wilcoxon, which we call
test of type C here, we assume the €'s to be mutuslly independent and each
€ comes from a continuous population (mot necessarily the sgme) that is.
symmetric about zero.

The test statistic T% here is the sum of ranks for positive d's in
the joint ranking of absclute difference Idi j' from least to greatest of
|du{,...,|dnn]. The large sample approximation is:

T < [(ne1)/4
S LT I | .
[ n(n+1)(2n+1)/24 ] ;

The normal theory approximation to procedure (11} is:

>z ,‘,j
S“l(m)

Accept l-lo

£
Reject Hg if

. ¥
ie 1"
The results of these tests for the matrices D, D%, D® and D* are

shown in table 5. The null hypothesis is rejected for matrix D* in all
tests and thus we conclude that import coefficients have changed in a
direction expected to follow from technical change. Changes in import
coefficients from 1957 to 1975 in matrix D° are not coherent with the
direction of change expected to follow from technical change, The techni- -
cal coefficients of domestic quantities in matrices D! and D2 have changed
in the direction expected from techmical change according to the Pisher
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sign test. The null hypothesis must, however be accepted for matrix Do
according to the test for paired samples and for matriz D+ according to
the Wilcozon signed rank test.

The results concerning the chenges in technical coefficients thus
point in somewhat different directions. The reasons could be that causes
of coefficient changes other than technical change have not acted as rand—
om disturbances but have influenced technical matrices more than technical
change. It could also be that the "treatment effect” is wrongly specified.

Table 5 Tests for change in technical coefficients

Matrix [No of Mean of Test 4 Test B Test ©
elements dij t-value| o% |Hy:8=0| Bx «% [Hyre=0| Tx a% [Hyr0=0

Reject| 0.97 116.6]Accept

2433 |~0.0012321-2.91 8
1|Reject |-15.09 [{0.1|Reject
i
i

0.2|Reject| -2.09
1854 0.000423) 1,21 41

i

1

2 i
JBlAccent [~19.37 10
7|Accept ) 3.10 (0.
1iReject [-12.90 ({0

e

FURR

1849 0.000936] 2.13 .
1235 |-0.000520(-2.29

Accept| 8.95 |{0.1Accept
Reject] -9.95 1¢0.1{Reject

.

An alternative specification of the treatment model would be to let
relative changes in technical coefficients indicate the direction of tech-
nical change. As many of the coefficients are very small, even a small
difference could mean a great relative change in o coefficient, With this
specification, technical change affects coefficients in proportion to
their magnitudes. Accordingly, we assume new technical coefficients to be
x per cent more effective than old technical coefficients rather than that
new technical coefficients differ by a negative number x from old
coefficients,

To measure relative change in technical coefficients, the differences
dij of matrices Dl{ Dz, D> and D% are ;ulated to the mean of the values at
tl and t2 for the coefficient a4 The same tests were performed for these
matrices of relative change in technical coefficients, but for the Fisher
sign test there can be no change in result,

Table 6 Tests for relative change in technical coefficients

MatrixiNo of Mean of Test A Test G
elements dij t-value| a% Hgp:10=0] T* af JHn10=0
pl 2433 1-0.078071| -2,51 | 0.6|Reject| =3.29 | 0.1|Reject
D2 1854 =0.631723}~25.52 |<0.1|Reject|=22.04 [<0.1 Reject
p3 1849 1€0.116695| 0.42 |33.7|Accept| =2.25 | 1.2]Reject
p 1235 }~0.688436|~20.37 |<0.1{Reject|-17.17 |<0.1|Reject
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In this perspective, we see that the null hypothesis can be rejected
in favour of the hypothesis that the treatment effect has worked in a
negative direction. Unly for matrix D° are we unabls to adopt this
conclusion fully as the null hypothesis here must be accepted for the
Fisher sign test and the test for paired sowples.

5 Conclusions

On the basis of a discussion of the direction of coefficient change in
relation to its various causes, the hypothesis of random changes in
technical structure is set up against the hypothesis that technical struc=—
tures changed in the direction expected whea technical change is the only
or the dominating factor leading to céefficient change over time. The
differences in the coefficient matrices of 1957, 1975 and 1980 for Sweden
are then analyzed with these hypotheses in mind. In the anclysis of coef-
ficient changes, we separate coefficients of domestically produced guanti-
ties from coefficients of imported quantities. The examination is carried
out for input~cutput tables in 1968 prices and with 72 sectorc.

Locking at mean values for changes in off~diagonal coefiicients for
domestically produced gquantities, the hypothesis that coefficiants of
later years in general sre smaller in magnitude than these of preceding
years is supported. Also, when the nuﬁber of decregsing coefficients is
compared with the mmber of increasing coefficients, the hypothesis holds
for changes between 1957 and 1975 but not for changes between 1275 and
1980. The decreases in coefficisats betweenm 1957 and 1975 worked mostly by
columns but alse by rows. The mean value of differences in row coaffi-
cients shows a tendency towards a decrease in off-diagonsl coefficients
also from 1975 to 1980, but changes in column coefficients overcame this
tendency. For both periods them, the substitution effect {or the effact
from biased technical change) decreased coefficients. The fabrication
effect worked in the same direction for the first period but in the cppo-
site direction for the second period.

For the period 1937-1975, technical change could very well explain
the diffetencgs in coefficients for produced quantities, but not for
imported quantities. The fact that the mumber of increasing coefficients
is greater than the number of decreasing coefficients for imported quanti-
ties points in the direction of change not expected to follow from
technical change. The change in technical structure between 1975 and 1980
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goes in the same direction whether coefficients of produced quantities or
coefficients of imported guantities are compared. The number of decreasing
coefficients was much higher than the number of increasing coefficients
for produced quéutities as wall ar for imported guantities.

Results of statistical tests performed for technical change show that
import coefficients hava changed in a direction expected to follow from
technical change for the period 1975 to 1980 but not for the period 1957
to 1975, The coeificients of domustic quantities have changed in the
direction eipected from technical change according to the Pisher sign
test. The null hypothesis must, however, be accepted for the period 1957
to 1975 according to the test for paired samples, and for the period 1975
to 1980 according to the Wilcozon signed rank test. The results concerning
changes in technical coefficients thus point in somewhat different divec—
tions. The reason could be that causes other than technical change have
not acted as random disturbances but influenced technical matrices more
than technical change. It could alsc be that the "trestment effect” is
wrongly specified in the model with absolute differences.

The “treatment effect"” was specified alsc as relative change in tech—-
nical coefficients. For the Fisher sipgn test, there can be no change in
result but for the other tests, the null hypothesis can be rejected in
favour of the hypothesis that the treatment effect has influenced coeffi~-
cients in the direction expected to follow from technical change. For
differences in coefficients of imported quantities, however, we cannot
adopt this conclusion fully for the period 1957 to 1975, since the null
hypothesis here must be accepted for the Fisher sign test as well as for
the test of paired samples.
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APPENDIX

Ioput-output date

In order to obtain comparable input~output tables, operations other than
aggregation had to be undertaken. The commodity groups 109 (Basic chemical
products) and 116 (Condensed gases, charcoal, lubricants, glue, linoleum,
other chemical products) of the original 1957 table were disaggregated to
constitute seven compodity groups in the 72-order table of 1957, In
carrying out this diseggregation, statistical information about the pro-
duction‘values of various commodities-classified in commodity groups 109
and 116 was exploited to the utmost extent to give the pattern of interme~
diate flows for the seven commodity groups 21, 33, 34, 35, 40, 42, snd 66.
Commodities clagssified in commodity group 109 were reclassified in commod-
ity groups 33, 34 and 35. Commodities classified in commodity group 116
were reclassified in commodity groups 21, 33, 34, 40, 42 and 66, The
source of this statistical information is the Industrial Statistics for
Sweden, which were used also by HSglund and Werin {1964) in the con-
struction of the original 1957 input-output table, All the output of com—
modity groups 109 and 116 could not be given a éattern of intermediate
flows in this manner and in this case information about the pattern of
intermediate flows in the 1975 table was used. When no other information
was available, bropoftionality between total production and flows of
intermediates was assumed. This procedure was followed mainly for the
flows of intermediates between commodity groups 21, 33, 34, 33, 40, 42,
and 66.
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In the original 1957 table, scrap not originating from steel plants
(commodity group 198) was considered as a primary input but in the 1975
and 1980 tables, it was regarded as delivered from the trading sector.
Similar differences between the tables may also be noted for the classifi-
cation of emergy carriers, i.e. they are regarded as primary inputs in the
original 1957 table but as produced goods inm the 1975 and 1980 tables. For
the commodity groups Tobacco, Beverages and Confectioneries {commodity
groups 96, 95 and 87 in the original 1957 table), consumption taxes paid
are included in the production value at producer's prices for the original
1957 table but not for the 1975 and 1980 tables. In connection with all
these points, the 72-order input—cutput teble for 1957 could be trans—
formed, with the help of additional information given in the Industrial
Statistics of Sweden, to correspond to the principles of the 1975 and 1980
input-output tables. On the other hand, the classification of the original
1957 table must be used for the business services sector (commodity group
199 in this classification) in order to obtain comparable input-output
tables. This commodity group was considered as final demand in the
original 1957 table due to the lack of information about its sales to
other commodity groups of the economy.

Price index data
The 1968~1975 and the 1975-1980 price indices were compiled at the Central
Bureau of Statistics. The calculations were carried out at the seven—digit
level of the Swedish Customs Tariffs with a Statistical Commodity List
(Tulltaxan) based on the Brussels nomenclature. Price indices for 300
commodity groups were used to transform the 1975 and 1980 input-output
tables at current prices to 1968 prices and 1975 prices respectively at
the Central Bureau of Statistics. The resulting 88-order input-output
table ‘for 1975 in 1968 prices and the corresponding table in current
prices gave implicit price indices for 88 commodity groups, and these were
-used to transform the resulting 8B-order input-output table for 1980 in
1975 prices to 1968 prices. These procedures were followed for produced
commodities as well as for imported commodities but with different price
indices.

For the year 1957, only an antiquated classification of the commodi-
ties used by the Swedish Board of Trade existed. In calculating the 1957-
1968 price indices for transforming the 72-order table of 1957 at current
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prices to 1968 prices, one of the msin aims was to achieve as close a cor-
respondence as possible between this classification system and the classi~
fication system mentioned above. This was achieved by transforming the de-
tailed commodity lists used by H8glund and Werin (1964) for classifying
produced and'imﬁorfad commedities in their 127-order input-output table
for 1957, into the classification of the Swedish Customs Tariffs with a
Statistical Commodity List (Tulltaxan). Statistical data on quantities and
values for produced commodities could then be taken from the Industrisl
Statistics of Sweden. Corresponding data for imported commodities were
taken from the Trade Statistics of Sweden. By following the commodity
lists, quantity data and value data for commodities could be used at a
detailed level when compiling price indices for all but six commodity
groups: (67), (68), (69), (70), (71) and (72)) of the 72 commcdity groups.
For these six commodity groups, which are not imported, implicit price
indices were compiled by using the 1957 production values in current and
in 1968 prices for the corresponding sectors in the Swedish netiocnal
accounts.

Labor and capital stock dats

All the labor data, and all the capital stock data were compiled for the
26=ordax input—-output tables of 1937, 1968, 1975 and 1980. Statistical
data on hours worked are given in the Swedish nationsl accounts for
sectors corresponding to the commodiiy groups in the 26—order tables. This
is alsc the case for statistical data on capital stock in 1968 SBK divided
into stock of machines and stock of buildings and constructions. In order
to be consistent in the estimation of labor coefficients and capital coef=-
ficients, labor data as well as capital stock data were related to the
production values in 1968 SEK given iﬁ the Swedish national accounts for

sectors corresponding to the commodity groups in the 26—order input—output
tables, '
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Sector plans of the 34—, 88~ and 127-order :.ngut-output tables and aggre-
gation scheme for the 26—~ and 72-order tables

72 Order 88 Order 127 Order
i i 14
(1) Agriculture & hunting (1) Agriculture & hunting % &ﬁi ;;;ig&[mw
il 5 O
e g i . el
R , stonss & i
e R e
63} Bk, butter & cheese
i% E’m@%&u iz sr nuﬁh odicts 8 Hour :
13 Wodu-tcts !3 Ba ery pr % ggg
t9 g?n?im & grmmng 9 c;n?ms & grmmnf 91} Vegetable preserves, soups, jums & juices
{19) xamurn 4 pr I (10) Ca nmng & preﬁrgg (90) Prepared & preserved fish
(12) 0ils § ate. (11) ST T {iw L'& e
(15) %ggéa%u &ysuqar {15) 5‘%‘}&3’% Sugar 87 ate, actmnary |1 3“ trean
)R ffoe, starch, other food
- aniﬁw 'gf@m- tg} gttwared aninal foeds : }nf%m ;oﬁde? §§ urge
( 7) Bever 18} Beverages 9} A
} o zg : bevmuouinaral watar
g & peavi Yoo ¥ 1len texti
) a’c’&n ‘“2:5 tﬁ}%" ¢ Zﬁaﬁ?‘%ﬁﬁn % ttona;grn%tfgn totile
37” ;ﬂ lt:gxt 3 L ]'ﬁ ff 8 yaru lmm ﬁm textiles
tt z b knitted 01) K
m ﬂls f ]g;:g.Nwa ek i% %.; toé °ﬁ‘ ;s k. & rope progs;
(sh116 ng, bleaching &-laundering
(22) Heari;;g apparel (24) Clothing 02 w cio}hi
51 Fi 3 g?z thi
(ﬂ)LegH‘?u e?ther (25} Leather shoes ’ ur%ﬁ.gwos S g
. king b
{24) Smm. plan a#ngl (26) Sauing, nlan%m & (7; 5 & pﬂﬁ‘ﬁ%ﬁ ol
{25) o (27)%? n?lgma {n}mfabricaud wooden houses
tures ¢ materials 74} Joamry
(26) uood cork i m n gats, {75} Other wood working industry products
ntm&fhtum 233 F m“turp:c& A ﬁm ityre
A 1} lp % cal pulp
(mwertbmd (%) Pager & board mw&mdmd
(30) Fibreboards (33) Fibreboards

<

*The commodity groups 27, 30, 31, 32, 33 and 34 in the 34-order tables and
the commodity groups 37, 77, 80 83, 84, 85, B6 and 88 in the B8-order
tables are service sectors which must be classified as final demand due
to the reasons discussed above
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rodic
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) szﬁzurs o | Todts

e ”w%%
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