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1. Introduction

The recent development of theories of endogenous technological change, in par-
ticular by Romer (1990) and Aghion and Howitt (1992), has triggered new work
on the relation of trade, growth, and technological change in open economies.
Most important in this area is the monograph by Grossman and Helpman (1991).
These authors embed the new theories in multi-sector, multi-country general-
equilibrium models to analyze the impact of both trade in intermediate as well
as final goods on long-run growth. Technology diffuses in this framework through
being embodied in intermediate inputs: if R&D expenditures create new inter-
mediate goods which are different (the horizontally differentiated inputs model)
or better (the quality ladder model) from those already existing, and if these are
exported to other economies, then the importing countries are implicitly utilizing
the technology from abroad. If, in addition, the importing country pays less than
the intermediate good’s full marginal product, then international trade in these
intermediate goods triggers productivity increases in the importing country.
Even before the advent of the models of endogenous technological change,

a vast literature had developed which related domestic R&D expenditures to



total factor productivity (TFP) growth.! The particular contribution of the new
models of trade and growth therefore lies in the testable hypotheses one can derive
with regard to trade and openness. In an influential paper, Coe and Helpman
(1995) (henceforth CH) have recently derived and tested two implications of these
models. The first regards the composition of imports: ceteris paribus, if one
country imports primarily from other countries which have accumulated high
levels of technological knowledge, then it should exhibit higher productivity levels
than if it would import primarily from countries with comparatively low levels of
technological knowledge (import composition effect). The second effect is related
to the overall import share of a country: for a given composition of imports, a
country should benefit more from foreign R&D creating innovative intermediate
goods, the higher is the country’s overall import share {(overall import share effect).

At the center of the analysis by CH is what the authors call the " foreign stock
of knowledge” of a given country. This variable is constructed as a weighted sum
of the cumulative R&D expenditures of the country’s trading partners, where the

weights are given by the bilateral import shares.? According to CH, their analysis

18ee Nadiri (1993) for a survey.

2This is analogous to the domestic R&D-TFP literature: as initially proposed by Griliches
(1979), authors have frequently tried to capture the degree to which productivity in one industry
depends on R&:D in others by computing weighted sums of outside R&D, where the weights
are, for instance, input-output coefficients.




"underlines the importance of the interaction between international trade and
foreign R&D” (p.860).
They conclude their analysis by stating that

"not only does a country’s total factor productivity depend on its own R&D
capital stock, but, as suggested by the theory, it also depends on the R&D capital
stocks of its trade partners.” (p.875).
Hence, CH argue that their analysis supports the view that international R&D
spillovers are trade-related. This is the claim being investigated in the present pa-
per. In doing so, I will focus largely on the import composition effect, as it relates
more closely to the recent models of growth and intermediate inputs trade than
the overall imports effect, which is likely to be a feature of a larger class of models.®
The analysis below relies on an approach which 1 call counterfactual estimation.*
It consists of Monte Carlo experiments in which the CH regressions are repeated
with foreign knowledge stock variables which are computed on the basis of sim-
ulated and counterfactual patterns of international trade. These Monte Carlo

experiments can be viewed as estimating international R&D spillovers among

$While this paper does not address identification issues, they are currently discussed in detail
in other work in the international trade literature; see, e.g., Evenett and Keller (1997).

4Similar in spirit to the counterfactual estimation approach is Ben-David (1996) who shows
that income convergence among countries which trade heavily with each other is faster than
among randomly formed groups of countries.




randomly matched trade partners. The inference of whether intérnational R&D
spillovers are trade-related or not is then drawn by comparing the estimation
results based on ’true’ trade patterns with those based on counterfactual trade
patterns.

The remainder of the paper is as follows. In section 2, the empirical imple-
mentation as well as the results of CH'’s estimation are given. The central section
3 describes how the counterfactual trade patterns are created in the Monte Carlo
experiments, and presents the international spillover effects estimated from those

trade patterns. Section 4 concludes.

2. Empirical Implementation and Results in Coe and Help-
man (1995)
The empirical analysis in CH builds on recent work on R&D-driven endogenous

technological change and trade in differentiated intermediate inputs. In those

models,® it is possible to derive an expression for output in country i, denoted ;,

5] am referring here specifically to the model of expanding horizontal product varieties. For
the so-called quality ladder model, CH show that its implications with respect to the relation
of foreign R&D and domestic TFP are essentially the same as those shown below. For more on
the derivation of the estimating equation, see CH and Keller (1997); the theory is laid out in
detail in Grossman and Helpman (1991).




as

Y = A; k?n?lil"“, Vi, 0 <a<l, (21)

where A; is a country-specific constant, k; are capital services, {; labor services,
and n,; is the range of differentiated intermediate goods employed in country i.
Note that equation (2.1) exhibits constant returns in capital and labor alone,

which implies that if an index of TFP is defined as
log F; = logy; —alogk; — (1 — ;) log i, (2.2)
that it will be Positively related to the range of intermediate goods employed
log F; =log A; + alog n,, Vi. (2.3)

With international trade, both domestic as well as foreign intermediate goods
can be employed in country i. Because the tradability of domestic and foreign

intermediates differs though, CH separate the domestic from the foreign range of

intermediate goods (n? and nf, respectively)

log F; = log A; + By logn? + By logn! . (2.4)




The expanding product varieties in countries ¢ and h # 1 are thée result of R&D

investments. With an appropriate choice of units, the range n¢, Vi, is identical to

the cumulative stock of R&D expenditures, S¢. The unobserved range of foreign
f

intermediates which is employed in 4, n;, is captured by the foreign knowledge

stock variable proposed in CH. It is constructed as follows

nf =84 =3 (muu k), Vit (2.5)
hati

Here, mpy; is the bilateral import share of country ¢ from country h at time t.
Hence, the construction of the variable S,-f weights the cumulative R&D expendi-
tures of country #’s trading partners by their bilateral import share. In this way
the specification captures the notion that the domestic economy will reap, ceteris
paribus, more international spillovers if it trades relatively more with countries
which have invested heavily in R&D, and hence have large domestic knowledge
stocks, S¢.

With these considerations, CH’s first specification is given by

log Fi: = Boi + B1log S& + Balog SL + ey, Vi, ¢, (2.6)




where ¢; is a mean-zero error term, and Jy; = log A; are country-specific intercepts.
A second specification allows the effect from domestic R&D to be different in the

G-7 group countries relative to the smaller member countries of the OECD:
log Fyy = Boi + Bg (GT,- x log Sﬁ) + By log S& + By log S + ey, Vi, t, (2.7)

where G7; is equal to one for any G-7 country, otherwise zero.

In order to capture the overall import share effect of trade-related R&D

spillovers, CH propose a third specification, with
log Fi = foi+Ba (GT: x log S5)+B110g 84+ B (mie x log 84)+ea, Vi,t. (2.8)

Here, my is country 4’s overall import share. There are 21 OECD countries plus
Israel in the CH sample, for the years 1971-90, making a total of 440 observations.
Main data sources are the OECD’s Analytical Data Base as well as its Main
Science and Technology Indicators. The bilateral import shares are calculated
from the IMF’s Direction of Trade statistics; its values are shown for the year
1980 in Table 1.8 For instance, 32.89% of the US imports came from Canada, as

opposed to only 1.46% of Germany’s. In consequence, the level of the Canadian

SFor a detailed description of the data employed, see CH.
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cumulative R&D expenditures should be much more relevant for US productivity
than it should be for Germany’s.

The results of the three regression specifications in equations (2.6), (2.7), and
(2.8) are given in Table 2, column BIS (for bilateral import shares).” The foreign
knowledge stock variable enters in all regressions with a positive coefficient which
is large relative to the standard error of the parameter estimate.® Note, first,
that the specification (iii) performs best according to the R? criterion, which is
consistent with the notion that, for a given import composition, international
R&D spillovers are higher, the higher is a country’s overall import share. Second;
with regards to the composition of imports, the question is whether the regressions
providé evidence in favor of the hypothesis that international R&D spillovers are

related to the trade patterns of differentiated goods.

"These results are obtained using the data provided by David Coe. CH report somewhat
lower R? for these regressions, but the point estimates are identical up to two decimals.

8In the table, conventional standard errors are given, which would be wrong if the regressions
were estimating cointegrating relationships. But see the discussion on super-consistency in CH.



3. Counterfactual Estimation: Simulating Bilateral Import

Shares

In evaluating the hypothesis that international R&D spillovers are trade-related,
the foreign knowledge stock variable S/ constructed by CH is of central interest.
A country’s R&D benefit from abroad is taken to be a weighted average of these
foreign countries’ R&D efforts, where the weights are given by the bilateral import
shares, mp; (see equation 2.5). In the following, I will compare the estimation
results of CH with those obtained from employing foreign knowledge stock vari-
ables which are based on randorh bilateral import shares. That is, rather than
constructing the foreign knowledge stock variable S/ using the observed bilateral
import shares, alternative foreign knowledge stock variables are computed on the
basis of randomly created bilateral import shares (denoted RIS, for random im-
port shares). Then, the CH regressions (i)-(iii) are repeated with the alternative
foreign knowledge stocks. Finally, I compare the estimation results obtained by
employing observed import patterns with those based on randomly created im-
port patterns. Because each set of random bilateral import shares can be thought
of as a counterfactual world of international import relations, 1 call this approach

counterfactual estimation.



The random import shares are constructed as follows: for each Monte Carlo
replication b,6 = 1,..., B, I obtain one matrix I'(b) consisting of 484 (22 x 22}
random elements vy;(b) which are drawn from a uniform distribution with support
[0, 1] using the (pseudo) random number generator of the GAUSS package.’ The
diagonal elements of I'(h) are then set to zero. In the next step the sum of each
column is calculated, voi(b) = ¥, Yri(b). Finally, shares oy,;(b) are formed by

Yri(b)
Yoi(b)

O'M(b) = s Vh, i,b, (31)

with 3, o4:(b) = 1, Vi, b. These 484 values o;(b) form the matrix 2(b) of dimen-
sion 22 x 22. Then, the foreign knowledge stock for this particular replication,
57 (), is computed from the values of the-observed-cumulative R&D stocks S¢

and the matrix )(b) analogous to equation {2.5) above:

Sh(b) = 3" oni(b) Sy Vi, 1,b. (3.2)
hii

Lastly, I run three regression specifications in analogy to equations (2.6), (2.7), and

(2.8) above, the only difference being that the foreign knowledge stock based on

9This function uses a seed value which is updated during the process; the initial seed value
is 26875,
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actual ireport patterns is replaced by the foreign knowledge stock variable based
on simulated import patterns. For each specification, B = 1000 replications are
conducted.!® The column RIS in Table 2 presents the mean and standard devi-
ation (in parentheses) of the parameter estimates from the simulations, denoted
B™(b), and 3:(b), respectively, for v = G, 1,2.

The estimates of key interest are the averages of the Monte Carlo coefficients
on the simulated foreign knowledge stocks, 57*(b), as those reveal how large an
international R&D spillover is estimated based on counterfactual import, patterns.
Note that across all three specifications (i)-(iii), the Monte Carlo average is larger
than the corresponding coefficient based on the ’true’ foreign knowledge stock
(that is, B (E) > ;). Furthermore, the part of the variation in TFP levels which
is accounted for by the sirnulated foreign knowledge stocks is on average larger
than if the ’true’ foreign knowledge stock is employed: the R? in specification (i)
is 0.630 for the observed and on average 0.702 for the simulated foreign knowledge

stocks. Similar results hold for specifications (ii) and ().}

Y0CH use bilateral import shares which are varying from year to year between 1971 to 1991;
therefore, also the matrix £2(b) varies by year in the Monte Carlo results presented below.
The results are not qualitatively different, however, if a time-invariant import share matrix is
employed in the simulations.

'Both the result that G5 (b) > G and the fact that the average R? is larger in the Monte
Carlo replications does not depend on the fact that, in all three specifications (i)-(iii), the
coefficient on own-country R&D is estimated to be less (ie., 87" (b) < £1) than in the Monte
Carlo simulations.

11



It is therefore clear that the finding of international R&D spillovers in the
context of CH’s approach is not limited to employing the observed patterns of
international trade: positive and large productivity effects are also estimated if
the underlying variable S7(b) is unrelated to the patterns of international trade.
Moreover, the counterfactual international trade patterns generate an even hetter
empirical fit as measured by the R? criterion. These results imply that it is, on
the basis of the CH results, not possible to argue that the import composition of
a country matters for productivity in the way predicted by the recent trade and
growth theories.

This is seen most clearly by comparing a specific simulated import share m.;smtrix
Q(b) with the actual import share matrix. The former is given in Table 3, while
the latter was given for the year 1980 in Table 1. The simulated shares in Table

3 give, in the specification (iii),
log Fiu = foi + B (G7: x log ) + B log Si + B> (mas x log S (b)) + ex, Vi t,

a value of B5(b) of 0.321 (s.e. 0.029), and a R? of 0.747. This is to be compared

to B = 0.289 (s.e. 0.041), and a R? of 0.706 in Table 1, BIS.}? Observe that the

12For concreteness, the matrix €2 (b) has been fixed for all years in this simulation, whereas
the CH results are derived employing time-varying bilateral import shares. Note, however, that
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simulated pattern of international trade in Table 3 differ considerably from the
true’ pattern given in Table 1. Canada, for instance, has been importing most of
its goods from the US; this share was 82.18% in the year 1980. Ireland, however,
has been importing primarily from the United Kingdom (56.96% in 1980), whereas
only 9.82% of Ireland’s imports cam from the US. The theory predicts that Canada
benefits more from US technology embodied in intermediate inputs than does
Ireland, and, all else equal, that the productivity level in Canada is higher than in
Ireland. If the correlation of partner country’s cumulative R&D stock and TFP
level holds on average in the sample, one expects a positive coefficient 5, and
a high R?. However, in the simulated world of frade patterns given in Table 3,
Canada imports only 2.15% from the US, whereas Ireland imports 6.41% from
the US, and one estimates nevertheless a higher coefficient 35 (b) (of 0.321, versus
0.289) at the same time where a larger share of variation in TFP levels is accounted
for (R2(b) = 0.747, versus 0.706).

Rather than considering alternative international trade patterns in the con-
struction of the foreign knowledge stock, one can also ask what the estimated

international R&D spillovers are if the foreign knowledge variable is simply com-

the actual bilateral import shares did not change dramatically over the period of 1971-91 in the
countries under consideration.
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puted as the unweighed sum of foreign countries R&D stocks, denoted 57,

8, =384Vt (3.3)
hsti

Hence, international trade patterns are completely absent from the construction
of the 57 variable. The results of substituting the unweighed stock of foreign
R&D (S§f) for the import-share weighted stock of foreign R&D (57) in the three
specifications (i)-(iii) leads to the results shown in Table 2, column S5 (for simple
sum}. For all three specifications, the point estimate on the foreign knowledge
stock 57 is higher than if import shares are used to construct the S variable.
In addition, the R? in the S5 regressions are higher than those from the BIS
(and also the RIS) specifications. Hence, the results employing unweighed sums
of foreign R&D in these regressions confirm what the Monte Carlo results already
indicated: the composition of imports of a country plays no particular role in
estimating a positive and significant from foreign R&D on domestic productivity
levels. Moreover, the variation in the sum of unweighed foreign R&D stocks
accounts for more of the variation of TFP levels in this sample than if import-

weighted R&D sums are employed.!®

131t is not accidental that the RIS estimates are very similar to the S ones reported in Table
2: the relation between the average Monte Carlo estimate and the S5 specification is derived

14




4. Conclusion

In this paper, 1 have re-examined the evidence presented in CH on the question of
whether international R&D spillovers are related to international trade along the
lines of recent models of trade and growth. The results of CH are compared to
results from regressions based on counterfactual patterns of international trade.
It is shown that, on the basis of CH’s results, it is not possible to argue that the
actual pattern of international trade is important in their estimation of interna-
tional R&D spillovers, because counterfactual trade patterns give rise to similarly
large (or even larger) estimated international R&D spillovers. We also find posi-
tive international spillover effects in specifications which do not incorporate any
particular pattern of international trade.

It is important to note, however, that these results do not imply that the
pattern of international trade plays no role in the diffusion of embodied technology.
Considering the complicated nature of the problem, the quality and degree of
aggregation of the data, and the uncertainty with respect to the data generation
process underlying the R&D and TFP series, the results in this paper might in

fact seem rather unsurprising. However, it is clear from this analysis that the

in Keller (1997).
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extent to which R&D spillovers are related to the pattern of international trade
must be estimated in a model which allows simultaneously for trade-unrelated

international technology diffusion.'*
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Tabhle 1

Bilateral Import Shares in 1980

In percent

from/lo us.
u.s. 0 51.43
Japan 2582 a
Germany 9.6 524
France 4.35 273
aly 3.67 1.97
UK. 8.04 4.1%
{Canada 3289 9.95
Auslia 218 14.69
Austria 0.32 0.36
Belgium 157 0.79
Denmark 0.6 087
Finland 0.38 025
Greece 0.25 £.08
Ireland 034 a7
Israel 077 0.48
Nether. 1.6 0.8
N.Z. 0862 1.75
Nonway 214 0.38
Portugal 024 0.12
Spain 105 0.82
Sweden 134 0.98
SBwitz, 224 224
Total 100 100

Source: IMF {1986)

Japan Gemmany

10.36
4,19
1]
14.74
10.93
9.2
1.46
0.52
3.96
9.87
2.3
1.19
1.1
0.61
0.45
15.77
0.1
3.12
0.48
1.81
2
4.89

106

Italy
11.08
2.07
26.47
2212

UK
15.9
4.51
14.93
015
6.07

3.72
1.27
0.81
6.28
291
2.09
0.35
4,67
0.62
B8.97
1.09

.88

209
3.88

100

Canada
82.18
4.76
2.46
1.31
1.04
3.36
o]
0.87
0.16
042
6.2
¢.11
0.04
017
0.09
0.45
0.25
0.14
0.09
0.32
0.71
0.89

100

Aus'lia
30.36
23.81

842
245
3.51
12.08
381
0
0.35
1.05
05
0.9
0.13
0.38
0.32
1.55
4714
0.32
c12
0.47
245
1.38

100

Austria
437
3.1

52,69
5.1
11.73
355
0.8
o.21
0
2.68
0.88
0s
0.27
024
0.31
3.48
0.07
0.44
0.34
0.54
234
6.46

100

Belgium Denmark

944
2.46
2425
17.82
4.43
9.96
091
0.38
.47
0
0.57
0.37
0.19
0.46
C.41
20.16
0.19
1.03
0.27
1.06
1.79
3.36

100

77

- 273

22147
5,22
3.49

14.61

0.6
0.22
1.3
4.14
0
4.58
.24
0.37
0.19
8.51
0.12
4.96
0.55
0.89

1639
2.04

100

Finland
938
523

20.37
492
3.68

13.86
118
0.18
1.92

2.7
3.86
Q
0.18
032
o4
4.1
0.11
3.4
077
1.43

19.46
255

100

Greece
7.G8
17.25
21.63
9.62
13.19
7.09
1.15
0.28
1.83
3.05
0.93
1.54
0
.56
057
6.01
0.72
1.38
0.2%
14
2.69
2.01

100

Ireland
9.82
2.87

7.7
5.83
27
56.96
1.51
0.1
0.36
2.23
0,79
112
0.1
o
.31
3.18
0.18
0.47
0.34
0.95
1.8
0.69

100

Israel
287
222

14.66

5
5.84

12,47
1.48
0.74
0.63

7.5
0.52
098
6.3g
0.22

0
3.52
0.2
0.37

03
0.74
1.37

12.32

100

MNether.
11.79
254
29.81
8.e8
4.24
10.95
1.01
0.32
078
18.05
117
1.04
053
069
0.36
0
0.06
1.87
0.37
1.2
2.48
1.75

100

N.2.
19.51
18.89

5.12

147

1.93
16.18

3,35
2565

0.25

.58

0.51

0.15

0.03

0.15

013

1.57

0
0.2
¢N ]

0.58

1.7

0.94

100

Norway
9.55
4,07

15.81
4143
264

6.72
2.74

08
1.41
3.86
7.03
4.25
0.09
0.29

0,24
3.85
2.07

0
.67
0.85

19.08

1.86

100

Portugal
18.07
4.47
17.09
10.61
7483
1287
1.33
0.32
0.85
4.55
0.84
n.68
017
0.27
0.88
4.22
a1
0.7
0

8.1
3.35
4.89

Spain
25.14
4.72
1877
15.9
2.49
9.03
1.52
0.71
074
3.08

0.82
0.24
0.69
0.24
4.14
017

082

215
3o

100

Sweden

21.56

Switz.



TABLE 2

TFP estimation results; pooled data with 440 observations

(1) (i1) (ii1)
BIS RIS S8 BIS RIS SS BIS RIS SS
log §¢ 0.097 0.029 0.026 0.090 0.035 0.032 0.078 0.048 0.047

(0,009)  (0.002)  (0.011) | (0.008)  (0.002)  (0.010) | (0.008)  (0.001)  (0.008)

G7 log S | 0135 0.097 0.095 0.157 0.159 0.159
X208 (0.016) - (0.002)  (0.016) | (0.015)  (0.001)  (0.014)

g S 0.092 0.156 0.161 0.060 0.125 0.129
o8 (0.016)  (0.003)  (0.013) | (0.015)  (0.003)  (0.014)

log 5 0289 0329 0335
s (0.041)  (0.005)  (0.030)

R? 0.630 0.702 0.705 0.683 0.728 0.729 0.706 0.747 0.748




Table 3

Simulated Bilateral Import Shares: A Particufar Example

In percent

from /to
u.s.
Japan
Germany
France
ltaly
UK
Canada
Aus'ia
Austria
Belpium
Denmark
Fintand
Greece
Irefand
Israel
Nether,
N.Z.
Norway
Portugal
Spain
Sweden
Switz,

Total

us.
0
9.97
9.91
0.1
1.7
4.28
8.39
527
B3
10.32
228
.85
313
223
8.51
4,29
4.34
378
3.23
3146
0.18
5.48

100

Japan Germany

8.99
0
3.55
2.68
3.99
5.36
10.37
0.67
2.78
9.3t
477
3.57
1.2
10.11
2.87
3
2.04
0.96
28
852
9.1
4.38

160

6.77
378
1]
3.3
8.14
517
8.54
8.49
8.84
53
424
0.42
0.86
5.1
1.48
0.52
9.03
Q.57
4.29
6.71
2.36
6.49

100

France
791
3.39
0.72

s}
457
7.51
0.03
274
312
4.18
909
842

43
6.45
7.94
3.81

24
0.17
2,84
7.03
9.25
4.43

100

Jealy
4.05
08
576
a2
1]
6.2
40
9.39
44
1.05
153
072
8.22
86
378
6.57
444
5.74
0.28
6.44
9.43
55

100

U.K.
6.99
4.36
5.02
4,68
4.33

)
4.85
2.06
227
1.05
181
6.52
1.73
6.74
7.1
7.16
5,68
3.99
593
418
575
6.99

100

Canada
215
7.39
3.66
335
8.33
2.17

4]
9.28
9.04
3.06
628
6.58
3.58
5.18
0.49
7.585
2.87
3.79
6.39
6.53
1.55
0.81

100

Aus'ia
as
o]
9.91
1.01
2.23
0.52
8.53
0
8.22
3.34
5.08
2.98
147
0.17
4.84
4.18
8.12
3.02
7.62
9.28
6.91
2.97

100

Austria
4.53
478
8.85
8.22
6.59
1.99
7.09
7.59

0
6.73
173
5.36
0.75
6.33
0.1
4.63
386
244
4.48
0.53
3.15
6.25

100

Belgium Denmark

6.44
1.29
2.27
4.71
378
1.1
415
7.95
79
0
333
6.88
4.51
5.03
26
6.6
2
5.45
4.47
7.53
$.06
5.96

100

17
6.65
6.88
3.54
4.58
2.18
7.83
21
7.57
3.08

0
7.14
8.81
3.88
1.56

47
4.18
272

69
0.66
5.01
8.34

100

Finland
6.25
0.91
3.41
2.33
2.66
4.84
0.1

56
7.27
834

]

o]
6.35
574
8.53
584
7.57
0.34

51
213
1.48
5.61

100

Greece
9.14
6.86
1.34
3.3
8.07

29
336
7
194
0.01
1.41
2.85
o
925
54
9.82
8.46
4.4
4.54
1.23
3.91
4.79

100

lreland
6.41
4.29
4,48
5.79
6.25
3.55
1.89
117
425
7.09
743
7.1
6.63
0
6.23
479
7.08
6,29
3.88
419
1.06
G.14

100

tsrael
1.12
9.92
9.01
1.01
0.77
1.13
9.76
3z
3.27
248
2.68
10.5
6.94
6.8
4]
744
1.08
1.7
1.47
5.83
7.04
5.95

100

Nether.
201
459
9.42

07
0.81
4.78
3.9%
8.32
6.88
5.81
6.03
8.26
345
0.02
8.81

0
394
226
0.61
8.66
2.39
7.88

100

N.Z.
7.57

792
691
4.34
6.69

7.18
5.23
131
5.68
443

100

Norway
0.89
11.5
3.68
2.56
1.39
294
0.38
4.95
4.26
2.41

3
508
10.24
0.78
54
10.66
5.4
o]

5.1
1.99
6.29
N g

100

Partugal
0.22
521
8.26

10.57
1.09
0.57
1.96
2.69
5.68

10.03
1.76
3.51
3.37
3.18
0.87
2.63

1041
8.72

3]
9.09
7.86
4.5

100

Spain
8,24
B8.07
5.05
3.31
5.95
6,09

[}
074
3.58
742
4.41
0.42
5.24
532
4.38
5.71
4.77
5.95
073

]
3.62
729

100

Switz.
7.65
5.86
8.26
7.76
3.62
5.26
0.79
2.03
526
8.01

6.73
2.85
581
1.94
3.92

8.23
1.86
274
1.13

100



