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Abstract

Earlier results on estimating markup ratios as indicators of
competitive pressure are discussed and it is shown that the esti-
mation method suggested by Roeger (1995) suffers from problems
similar to an earlier method suggested by Hall (1988). It is also
shown that the estimating equations applied are prone to auto-
correlation and heteroskedasticity and that a proper treatment of
these problems may imply the the use of instrumental variables
and use of a sandwich estimator The results obtained for Bel-
gium, Canada, Denmark and the UK indicate that the relations
between the markups and the scale factors are smaller than those
reported in the litterature. JEL Classification C20, D49. Key-
words: Competition, markup ratios, returns to scale, estimation.

1 Introduction

Perfect! competition is an assumption of many economic theories. Under
perfect competition the firms produce to a point where their marginal cost

tAcknowledgments: The authors want to thank two anonymous referees,
seminar participants at the CNLME workshop in Kokkedal, November 1997,
participants in Nationalgkonomisk Forenings 125 Anniversary Meeting, Jan-
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is equal to the market price and the purchasers set their marginal rates of
substitution between commodities equal to the corresponding marginal rates
of transformation. Perfect competition is, however, the exception rather
than the rule. In case of a downward sloping demand schedule for the prod-
uct a monopolist or oligopolist produces at a point where price exceeds the
marginal cost. Recently, the interest in getting some broad information on
the competitive situation in different sectors of the economy has increased.

In the industrial organization literature there exist several measures such
as concentration ratios, profit ratios etc. A common feature among these
measures is that they are static and backward looking. Under certain as-
sumptions on the price expectation formation of firms the markup ratio,
defined as the relation between price and marginal cost, may be shown to
give a more forward looking and dynamic measure of the degree of compe-
tition in a given sector. Markup ratios have been estimated by Hall (1988),
Roeger (1995), Martins, Scarpetta, and Pilat (1996 a, b), DORS? (1995), Fi-
nansministeriet® (1995) among others. The estimation of the markup ratios
suggested by Hall (1988) is based on a model for the Solow residual. The
estimation procedure has been criticized and the results deemed somewhat
dubious mostly because the estimation procedure requires use of instrumen-
tal variables which are difficult or impossible to find in the context. In Roeger
(1995) an alternative method of estimation is proposed founded on both the
Solow residuals and the dual Solow residuals. The estimation suggested by
Roeger is used by Martins et al. (1996a, b), DORS (1995) and Finansmin-
isteriet (1995) and the estimates of the markup ratio obtained are indeed
much lower than the estimates obtained by Hall.

Below it will be argued that the estimation method suggested by Roeger
(1995) is open for similar lines of criticism as the Hall method. It is argued
that the regressors in the estimation equations of Roeger are not uncorre-
lated with the errors and that the errors may be both autocorrelated and
heteroskedastic. We will suggest to reformulating the regression equation
and allow for both autocorrelation and heteroskedasticity in order to obtain

uary 1998 and seminar participants at UCSD in April 1998 for constructive
comments. Financial support from the Danish Social Science Research Coun-
cil and the Research Foundation of the University of Aarhus is gratefully
acknowledged. The computations were done using PC Give 9, see Hendry
and Doornik (1996) and EViews version 2.0, 1997.

2The Danish Council of Economic Advisors.

3The Danish Ministry of Finance.



more reliable estimates of the relation between the markup ratio and an in-
dex of the return to scale. The estimate of this ratio will provide us with
bounds on the markup ratio as shown by Martins et al. (1996a). It is also
suggested that a proper way to proceed is by obtaining some independent
information on the economics of scale.

The estimation procedure is applied to data for UK, Canada, Belgium and
Denmark obtained from the OECD STAN database, OECD (1996). The set
of countries selected is a subset of the countries selected by Martins et al.
(1996a). The countries selected are those in which the gross output and value
added are at factor cost which implies that no correction for indirect taxes
is necessary.

Our results indicate that the problems with the design criteria , especially
autocorrelation and heteroskedasticity , are less serious than we expected and
that the simultaneity bias is smaller than expected as well.

2 The Model

Consider a representative firm operating in an environment with perfectly
competitive factor markets where the prices R; and W; of the two factors of
production capital K; and labor L, are considered fixed, while the commodity
market is an imperfect competitive market where the markup of price, F;,
over marginal cost, M}, is

Hence, a markup ratio of one indicates a high competitive pressure, while a
markup ratio well above one is interpreted as absence of competitive pressure.
The technology is characterized by an index of the returns to scale

)‘t == ACt/MCt (2)
AC; is the average cost defined by
AC, = (W Ly + R Ky) /Qy (3)

where (), is real value added.
By use of (1), (2) and (3) we get

Hy _ PtQt (4)
A Wil + RK,
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From (4) it is possible to derive, see Appendix A%

A A
Ay, = <1 — —t) Az, — 2L (AN — Ap,) (5)
Ky Hy

where

Ayt = (Aqt -+ Apt) — O (Alt + Awt) — (1 - Oét) (Akt + ATt)
Axt = (AQt + Apt) — (Akt + Art)

The notation applied is Az; = Vlog X; = log X; — log X; | ~ Xit%—)t( etc.,

AMN = Vdog Ay and Ap, = Vlog p,, while oy = Wy L,/ P,Q; is the labor share
of revenue.

In case of a constant index of returns to scale, \; = A, and a constant
markup, u, = p, whereby Al = 0 and Ap, = 0 (5) becomes

Ay, = (1 - %) Aa, (6)

or if in addition A = 1 (constant returns to scale)

Ay, — (1 - %) Ax, (1)

Adding an error term to (7) gives us the estimating equation suggested
by Roeger (1995) in his extension of Hall’s (1988) analysis.

From a comparison of (6) and (7) it is clear that a relation between Ay,
and Az; cannot identify both A and p. As also noted by Martins et al. (1996)

A

i

1
1—;“;1. (8)

ANV

Hence by regressing Ay, on Az, we get an estimate of 1 — ﬁ which is a

biased estimate of 1 — i unless A = 1. In case of A < 1 the bias is positive and
if A > 1 the bias is negative. Hence the regression will produce an estimate
of p which is biased upwards if A < 1 (decreasing returns to scale) and biased
downwards if A > 1 (increasing returns to scale).

However, such findings depend on (6) being a proper regression with a
white noise error term independent of Awx;.

4See also Martins, Scarpetta and Pilat (1996a).

4



The assumption of a constant relation between A\; and p, or constancy
of both A\; and p, seems to be quite far fetched. Especially to assume that
the markup is constant over a period where we have experienced dramatic
changes in market structures and demand such as in the period 1970-1992,
applied by Martin et al. (1996a) or 1953-1984, applied by Roeger (1995) and
Hall (1988), seem questionable.

Hence let us return to (5) and rewrite it as, see Appendix A.

Az, = %Azt + (Ap, — AN) 9)
t

where Az, = Az, — Ay,. The reason for reformulating (5) by writing Az,
as the dependent variable is to simplify the resulting error term. Now let us
assume’

M= = TE (10)

where g; ~ iid (0,0?) , i.e. the relation between the markup and the index of
returns to scale is distributed as #id (y,5%).% (9) can then be rewritten as

Axy = yAz + uy (11)

where

up = (Az)er + (et — &1 1) (12)

Yt Ee

From (12) it is seen that the distribution of u; have no moments unless
v + & has a support which bounds its distribution away from zero. In (10)
it is assumed that 7 is the mean relation between the markup and the scale
factor and as the markup cannot be close to zero, but is expected to be one
or above the only possible problematic case will arise when the scale factor
is very large and the variance of ¢; is large too. Hence, we find it likely
that the distribution of v + ¢; is bounded away from zero. However, the
expression for u; in (12) also indicate that the mean will be nonzero if there
is any correlation between (Az;) and &, and that the disturbance u; will be
heteroskedastic, autocorrelated, non-normal. Hence OLS on (11) will give a
biased, inconsistent and inefficient estimate of ~.

SHence log, log (‘;—i) = log (y+¢e;) whereby logv, — logvy,_; = Alogy, =

Alog (v + &) = 35, 5t

6Under constant returns to scale \; = 1 and v, = p; = v + &.




Obviously, the form of (10) eg. the form chosen for the function ~,, which
implies the form of u; may be discussed and criticized, But most functional
forms leading to regression where Ax; is regressed on Az, with a constant
parameter v as the regression coefficient will lead to a disturbance term wu,
being a function of Az;, v and unlagged and lagged values of the disturbance
in the function for ~,.

Notice, to perform the regression of Ay; on Az, as in (6) will also imply
an actual error term which is correlated with Ax;, heteroskedastic, autocor-
related and following a distribution which is a complicated function of v, Ax;
and &;. In addition, both Az, and Az; may be endogenously determined.

Hence, Ordinary Least Squares will produce inconsistent and inefficient
estimates of v. What could be done?

In order to obtain consistent estimates a possible solution would be to
use instrumental variables. However, instruments which are highly correlated
with Az; and uncorrelated with u; may be hard to find. For instance, lagged
values of the variables included in the model are usually not highly correlated
with Az; in the actual data.

The possible autocorrelation and heteroskedasticity problem may be, at
best, partly taken care of by using heteroskedastic and autocorrelation con-
sistent standard errors as suggested by Newey and West (1987) based on an
extension of White (1980).

Consider the model y; = x;3 + u;, with u ~ N(0, 72Q)where x; is a kx1
vector of the t’th observation on the k explanatory variables, 3 a kx1 vector
of coefficients, y; is the t’th observation of the dependent variable and u; a
disturbance term, u is the Tx1 vector having u, as its t’th element, and we
assume that u is normally distributed with mean zero and covariance matrix
Q. R

The least squares estimator of Bis B8 = (3, xx,) ' >, XiYy = (X'X) 1X'Y

where X is a Txk matrix with the t’th row equal to x; while Y is a Tx1
vector with t’th element equal to y;. The covariance matrix for the least
squares estimator is no longer o?(X'X)™!, but ¢*(X'X)"'X'QX (X'X)™!.
The suggestion by Newey and West is to estimate this covarlance matrix
by estimating 0?X'Q2X by = = =, + =, where &, = Zt L U2x,x, and Ey =

j= 1[1 - q+1] Zt—]+1(xtutut th j T Xe Ut ]utxt)
Uy is an estimate of the dlsturbance term and then pre and post multiply

the kxk matrix = by (X'X) !



The first part of = eg. =, takes care of the heteroskedasticity while the
second part, =9 handles the autocorrelation of lags up to q.

In addition, an intercept may help if the correlation between Az, and &,
is reasonably constant.

3 The Results

As expected it was not feasible to obtain reliable instrumental variable esti-
mates of the parameters in (11). The lagged Az; values have a low correlation
with Az implying that the IV estimator which uses lagged Az; values as in-
struments will produce estimates with high standard errors. In fact, the
application of poor instruments may yield inferior estimates compared to
the OLS estimates, see for instance Nelson and Startz (1988).

Hence we have chosen to rely on the least squares estimator applied to an
equation with an intercept and the standard errors computed by the method
suggested by Newey and West (1987). It has not been possible to infer
anything about the sign and size of the inconsistency or bias from the form
of the disturbance term in (12) and/or from the possible endogeneity of Az;.

The results presented in Appendix B indicate that first order autocor-
relation problems were present in 24 out of the 115 estimated equations’.
Autocorrelation were found much more often in Danish and UK industries
that in Belgium and Canadian industries. Heteroskedasticity were found in
28 of the 115 estimated equations® problems in several cases, and the dis-
tribution over countries were much uniform than for autocorrelation. Non
normality was an even a less frequent problem. In addition the estimated
intercept was very small, i.e. less than 0.01 and not significant in almost al.
cases.

The results are summarized in Table 1 where also the corresponding re-
sults of Martins et al. (1996a) are given.

TABLE 1 in here

A comparison of the results obtained with those obtained by Martins et al.
(1996a) is made in Table 2. From Table 2 we obtain the puzzling result that
our estimates of the ratio between markup and scale are in general smaller

" Autocorrelation were measured by the LM test for an AR(1) or MA(1) form at the
10% level.

8Heteroskedasticity were measured by Whites LM test for heteroskedasticity using a
10% level.



than the estimates obtained by Martins et al., although they should be very
close if not identical. The fact the we regress Ax; on Az, while Martins et al.
do the opposite cannot possibly explain the differences as the fit measured
by the R? is very close to 1.

In Figure 1 the results from table 1 are presented graphically in order to
illustrate the difference between the 4 countries and between the industries.

TABLE 2 in here

FIGURE 1 in here

From Figure 1 and Table 1 it is seen that the estimates of 7 = A/ in the
Drugs and Medicine industry are uniformly very high in Canada, Denmark
and the UK where the data are available, while the ratio in the Beverage
Industry varies from 1.09 in Belgium to 1.26 in Canada.

The Furniture sector has a relatively high ratio in Belgium, Canada, and
Denmark, but not in the UK.

Belgium is the highest in the Professional Goods sector and in the furni-
ture sector, but the estimated mark up returns to scale ratio for Belgium are
in general on low side.

Canada has a very high v estimate in the Petroleum and Coal industry
and in Pottery and China.

Denmark scores especially high relative v estimates in Textiles, Wearing
Apparel, Metal Products, Non Metal Products, and Other Manufacturing.

The UK tops the list in Drugs and Medicine, but is otherwise having
relatively low estimates of the mark up returns to scale ratio.

Hence the general picture is somewhat mixed although Canada and Den-
mark seem to be on the high side and UK and Belgium on the low side.

4 Conclusions

In this paper it is argued that the estimation procedure of the markup ratios
suggested by Roeger (1995) does not solve the problem of endogeneity of
the regressor and that a slightly more realistic assumption on the constancy
of the markup returns to scale ratio, v, implies that heteroskedasticity and
first order autocorrelation must be expected. In addition we must expect
to find correlation between the errors and the regressors. However, these
expectation are not in general supported by the estimation results obtain
form Belgium , Canadian, Danish and UK industries in the period 1970 to
1995..



In any case our estimates of the markup returns to scale ratio in general
are smaller than those obtained earlier by for instance Martins et al. (1996a),
although the reasons for such discrepancies are difficult to explain.

The results obtained here are found by applying the most simple model
for a time varying ratio between the markup ratios and the index of returns
to scale. An interesting addition to this would be to model the time varying
ratio as dependent upon other variables especially variables which contain
information of either the markup ratio or the index for the returns to scale.
Only in this way will it be possible to identify both the denominator and the
numerator.
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6 Appendix A

Consider (A1)

By PQe (A1)
N WL, + R K,
which can be rewritten as
wy (Wil + R K] = M PQy (A2)

Let us take the total differential of (A2) and let us use the notation

Az; = Viog X; =log X; — log X;_; ~ Xit%—)t( to get

Wi Ly [Al + Awy + Apy] + R [Aky + Arg + Apy] (A3)
A A A
= PQ —tAQt + —tAPt + _tAAt
My My My

where A\, = Vlog \; and Ap, = Vlog .
By dividing through with P,(); and by denoting the factor shares of rev-
enue as

oy = WL/ PQr, B, = RiKi/ BQy
we get from (A3)

A A
ay [Aly + Awy] + B, [Aky + Ary] = - [Ag;: + Apy] + = [AX — Apy]  (A4)

t Ly

Notice that (A1) implies that ¢ = «; + (3, whereby 3, = 2—2 — o =

My
(;— - 1) (1 — ).
Let us then replace 3, in (A4) by this expression and rearrange to get

(Ag: + Ap) — o [Aly + Awy] — (1 — o) [Aky + Ary] (A5)
_ [1 - :—} (Agi+ Apr) — (Ake+ Ar)] — 2 (AN — Ap)

t t

and let us define

Ayt = (AQt + Apt) — O (Alt + Awt) — (]_ — Oét) (Akt + A’l"t)
Az, = (Agq + Apy) — (A + Ary)
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whereby (A5) can be rewritten as

Ay — {1 - ﬁ] Ay + 2 [Ap, — AN (A6)
Mt Mt
or
At At
Al’t — Ayt = —A.I't - [A/,Lt — A/\t] (A?)
Mt Mg
(A7) may be rearranged to
Az, = %Azt +[Ap, — AN] (A8)
t

where

A,Zt = Al’t — Ayt
= Oy [(Alt + Awt) — (Akt + Art)]

7 Appendix B

Tables B1-B4 in here
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Table 1. Mark up returns to scale ratio in Belgium, Canada, Denmark and the UK 1970-1995

Sector Country
Name ISIC Belgium Canada Denmark United Kingdom
a Martins et al. i Martins etal. | 4 Martins et al. 4 Martins et al.

Food products 3112 1.13* 1.15% 1.12%* 1.09% 1.08%* 1.10%* 1.06 1.20%
(0.02) (0.02) (0.01) (0.04)

Textiles 3210 1.07* 1.08%* 1.09%* 1.20% 1.13* 1.12% 1.06* 1.03*
(0.03) (0.01) (0.01) (0.02)

Wearing Apparel 3220 1.08 1.05 1.10% 1.10%* 1.16* 1.14% 1.07* 1.03*
(0.04) (0.01) (0.04) (0.03)

Leather products 3230 - 1.28% 1.09* L11* 1.12% 1.15% 1.09* 1.06*

(0.03) (0.01) (0.04)

Footwear 3240 0.67* 1.10%* 1.06* 1.07* 1.09%* 1.06 1.06* 1.04%*
(0.01) (0.02) (0.01) (0.01)

Wood products 3310 L11* 0.95 1.08 1.28% L11* 1.12% 1.03* 1.18*%
(0.02) (0.05) (0.01) (0.01)

Furniture 3320 1.16%* 1.18*% 1.16* 1.16* 1.10* 1.16* 0.99 1.19%
(0.01) (0.01) (0.02) (0.02)

Printing and Publishing 3420 1.08* 1.13* 1.14%* 1.21%* 1.07* L11* 1.12%* 1.09%*
(0.02) (0.02) (0.01) (0.04)

Plastic products 3560 1.08* 1.17* 1.14%* 1.18*% 1.05%* 1.03

(0.02) (0.03) (0.02)




Table 1 cont.

Sector Country
Name ISIC Belgium Canada Denmark United Kingdom
a Martins et al. i Martins etal. | 4 Martins et al. 4 Martins et al.
Non-metal products 3690 1.03 1.14* 1.32% 1.19% 1.28* 1.07* 1.15%
(0.03) (0.02) (0.02)
Metal products 3810 1.06 1.08* 1.03 1.16* 1.23* 1.15% 1.04 1.03*
(0.03) (0.05) (0.05) (0.02)
Chemical products 3529 1.08* 1.12* 1.09* 1.20* 1.07 1.15% 1.10* 1.08*
(0.02) (0.02) (0.03) (0.02)
Machinery & Equipment 3829 1.28* 1.15% 1.11 1.12%* 0.97 1.01
(0.02) (0.06) (0.03)
Motorcycles & Bicycles 3844 1.12 1.13* 0.89 1.03
(0.02) (0.10)
Professional Goods 3850 1.16* 1.31% 1.14* 1.08 1.16*
(0.02) (0.02) (0.05)
Other manufacturing 3900 1.12%* L.11* 1.23%* 1.25% 1.06
(0.02) (0.05) (0.03)
Beverages 3130 1.09* 1.19% 1.26* 1.30% 1.15% 1.21* 1.15% 1.54*
(0.02) (0.03) (0.01) (0.02)
Tobacco products 3140 1.05%* 1.07* 1.19%* 1.19%* 1.07 1.09%* 1.56*
(0.00) (0.04) (0.05) (0.01)




Table 1cont.

Sector Country
Name ISIC Belgium Canada Denmark United Kingdom
a Martins et al. a Martins et al. a Martins et al. a Martins et al.
Petroleum refineries 3530 1.03* 1.01 1.01 1.01 1.07* 1.03 1.07* 1.07*
(0.01) (0.02) (0.02) (0.02)
Petroleum & Coal products 3540 1.11 1.33* 1.31%* L.11* 1.33* 1.12%* 1.06*
(0.04) (0.03) (0.03)
Rubber products 3550 1.03 1.06* 1.06* 1.12% 1.14* 1.12% 1.03* 0.99
(0.02) (0.01) (0.01) (0.01)
Pottery & China 3610 1.07 1.37* 1.40* 1.24* 1.41* 0.94 0.97
(0.05) (0.00) (0.03)
Glass products 3620 1.15% 1.25% 1.31% 1.15% 1.22% 1.03* 1.06*
(0.03) (0.02) (0.01)
Iron & Steel 3710 0.99 1.25% 1.13* 1.25% 1.07* 1.07 1.05* 1.05
(0.01) (0.02) (0.02) (0.02)
Non-ferrous metals 3720 1.01 1.17* 1.11* 1.14* 1.00 1.14* 1.06 1.05*
(0.03) (0.03) (0.03) (0.03)
Shipbuilding & Repair 3841 0.94 1.16* 0.90* 0.94
(0.03) (0.02)
Other transport equipment 3849 1.09%* 1.10 1.00 1.03
(0.02) (0.05)




Table 1 cont.

Sector Country
Name ISIC Belgium Canada Denmark United Kingdom
a Martins et al. a Martins et al. a Martins et al. a Martins et al.
Industrial chemicals 3510 1.09* 1.10* 1.14* 1.40* 1.09* 1.24* 1.13* 1.06*
(0.01) (0.02) (0.03) (0.02)

Drugs & Medicines 3522 1.21* 1.25% 1.28* 1.41* 1.32% 1.16*
(0.05) (0.07) (0.05)

Office & Computing mach. 3825 0.98 1.09 1.08 1.44%* 1.09 1.47*
(0.13) (0.05) (0.07)

Radio, TV & Comm. Equip. 3832 1.23* 1.31% 1.10* 1.10* 0.96 1.25*
(0.06) (0.03) (0.03)

Electrical apparatus 3829 1.08* 1.16* 1.05 1.17* 1.02 0.89
(0.03) (0.05) (0.03)

Railroad equipment 3842 1.12% 1.13* 1.05 0.99 0.96
(0.02) (0.04)

Motor vehicles 3843 1.09* 1.14%* 1.04 1.02
(0.02) (0.03)

Aircraft 3845 0.83* 1.25 1.04 0.96
(0.13) (0.02)

Notes: A * indicates that the estimated 4 is significantly different from 1 at the 5% level. The figures in parenthesis are heteroskedastic consistent standard errors.
et al are obtained from Martins et al (1996a)

The columns Martins



Tabel 2. A comparison of the estimates of the Markup-Returns to Scale Ratio

Country M =M A<M
Belgium 1 8 8
Canada 1 18 14
Denmark 1 16 11
UK 5 18 11
Total 8 60 44

Notes: The figures in the table indicate the number of industries where the estimate of 4 obtained here are significantly greater (3>M)equal to (3=M) and smaller
(a<M) than the point estimate obtained by Martins et al. (1996a). The heteroskedastic consistent standard errors are used in these comparisons.



Fig.1.1 Mark up returns to scale ratio
Belgium, Canada, Denmark & UK, 1970-95
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Fig.1.2 Mark up returns to scale ratio
Belgium, Canada, Denmark & UK, 1970-95
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Table B.1 Belgium

Sector Intercept Az, R 2 é DW AR ARCH Wl-él TE RESET Normality
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Food products 3112 -0.0042 1.125 1.00 0.0094 1.68 0.41 0.02 2.08 254 6.02 24
(0.0022) (0.017) [053] [0.88] [0.15] [0.13] [0.05]

Textiles 3210 0.0006 1.070 0.99 0.0218 273 517 0.45 6.38 164 127 23
(0.0025) (0.026) [0.03] [051] [0.007] [0.22] 053]

Wearing Apparel 3220 -0.0012 1.081 0.98 0.0240 207 0.10 1.87 257 0.51 0.04 23
(0.0040) (0.041) [0.75] [0.19] [0.10] [0.48] [0.98]

Leather products 3230 - - - - - - - - - -

Footwear 3240 0.0056 0.666 0.99 0.0655 204 0.09 0.51 0.68 0.94 0.13 23
(0.0136) (0.009) [0.77] [0.48] [052] [0.34] [0.94]

Wood products 3310 0.0003 1.113 1.00 0.0231 1.98 0.001 0.17 2.90 0.40 1447 24
(0.0031) (0.015) [0.97] [0.68] [0.08] [053] {0.001]

Furniture 3320 -0.0009 1.163 1.00 0.0124 159 0.50 1.66 0.33 0.23 141 20
(0.0027) (0.0089) [0.49] [0.21] [0.72] [0.64] [0.49]

Printing & Publishing 3420 0.0003 1.084 1.00 0.0228 182 0.14 0.06 2.25 1.90 0.39 24
(0.0047) (0.016) [0.71] [0.82] [0.13] [0.18] [0.82]

Plastic products 3560

Non-metal products 3690

Metal products 3810 0.0020 1.056 0.99 0.0253 222 0.39 0.55 257 0.01 0.44 24
(0.0037) (0.033) [054] [0.46] [0.10] [0.93] [0.80]

Chemical products 3529 -0.0006 1.077 0.99 0.0175 220 0.23 0.004 0.12 0.01 0.53 25
(0.0033) (0.018) [0.64] [0.95] [0.89] [0.91] [0.77]

Machinery & Equipment 3829

Motorcycles & Bicycles 3844

Professional Goods 3850 0.0461 1.157 1.00 0.1815 214 0.11 0.21 11,194.45 1335.44 75.00 24
(0.0347) (0.015) [0.74] [0.65] [0.0000] [0.0000] [0.0000]

Other manufacturing 3900

Beverages 3130 -0.0033 1.092 0.99 0.0235 182 .12 0.01 0.57 0.40 0.19 24
(0.0043) (0.017) [0.73] [0.94] [057] [0.50] [0.91]

Tobacco products 3140 0.0011 1.047 1.00 0.0102 251 2.01 0.81 0.02 0.14 242 24
(0.0015) (0.004) [0.17] [0.38] [0.98] [0.71] [0.30]

Petroleum refineries 3530 0.0032 1.031 1.00 0.0446 257 1.95 0.04 252 0.28 0.64 23
(0.0061) (0.010) [0.18] [0.85] [0.11] [0.61] [0.73]

Petroleum & Coal products 3540

Rubber products 3550 -0.0025 1.030 0.99 0.0385 215 3.04 0.03 0.79 0.04 797 23
(0.0061) (0.021) [0.10] [0.86] [0.47] [0.84] [0.02]

Pottery & China 3610

Glass products 3620




Table B.1 Belgium cont.

Sector Intercept Aéz‘ R 2 é DW AR ARCH Wl-él TE RESET Normality T

Name 1SIC 4 F-stat F-stat F-stat F-stat

Iron & Steel 3710 -0.0021 0.994 0.99 0.0407 1.76 0.16 0.78 0.32 0.08 232 24
(0.0090) (0.0146) [0.69] [0.39] [0.73] [0.78] [0.31]

Non-ferrous metal's 3720 0.0040 1.009 0.99 0.0421 1.65 0.18 0.04 0.26 5.88 0.88 24
(0.0088) (0.027) [0.67] [0.85] [0.77] [0.02] [0.64]

Shipbuilding & Repair 3841

Other transport equipment 3849

Industrial chemicals 3510 -0.0043 1.098 0.99 0.0207 1.64 0.56 0.33 0.62 1.75 0.36 23
(0.0052) (0.014) [0.46] [057] [055] {0.20] [0.83]

Drugs & Medicines 3522

Office & Computing mach. 3825

Radio, TV & Comm. Equip. 3832

Electrica apparatus 3829

Railroad equipment 3842

Motor vehicles 3843

Aircraft 3845

Note. Regression: Ax, =& + 8Az, + u.. AR isthe LM test for AR(1) or MA(1), ARCH isthe LM test for ARCH(1), and White 2 are White' stests for heteroskedasticity without the cross product of the regressors, RESET isthe LM RESET test for non linearity,
and Normdlity is the Jacque Beratest for non normality. The figuresin the parenthesis are the heteroskedastic and autocorrel ation consistent standard errors while the figuresin brackets are p-valuesie. probabilities for obtaining avalue larger than the estimated
value of the test stastistic.



Table B.2 Canada

Sector Intercept Az, R 2 é DW AR ARCH Wl-él TE RESET Normality
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Food products 3112 0.0027 1.118 0.99 0.0088 172 0.0004 4.98 0.13 0.07 0.79 20
(0.0019) (0.019) [0.99] [0.04] [0.88] [0.80] [0.67]

Textiles 3210 -0.0021 1.088 0.99 0.0191 311 1151 5.02 0.66 177 293 20
(0.0028) (0.013) {0.003] [0.04] [053] [0.20] [0.23]

Wearing Apparel 3220 0.0020 1.104 1.00 0.0075 213 0.40 0.20 0.39 0.99 0.86 20
(0.0015) (0.007) [054] [0.66] [0.68] [0.33] [0.65]

Leather products 3230 -0.0028 1.086 0.99 0.0395 251 2.62 0.001 0.88 2.16 0.48 20
(0.0053) (0.027) [0.12] [0.98] [0.43] [0.16] [0.79]

Footwear 3240 0.0006 1.063 0.99 0.020 272 2.90 152 0.26 0.67 0.35 20
(0.0030) (0.018) [0.11] [0.23] [0.77] [0.42] [0.84]

Wood products 3310 -0.0069 1.080 094 0.0441 2.00 0.01 0.12 .46 0.01 147 20
(0.0093) (0.048) [0.93] [0.74] [0.26] [0.97] [0.48]

Furniture 3320 0.0006 1.158 1.00 0.0164 210 0.32 0.45 1.87 0.000 1.08 20
(0.0031) (0.014) [058] [051] [0.18] [1.00] [058]

Printing & Publishing 3420 0.0025 1.135 0.99 0.0107 195 0.01 0.18 0.63 0.04 0.78 20
(0.0024) (0.021) [0.92] [0.68] [055] [0.85] [0.68]

Plastic products 3560 -0.0014 1.083 0.99 0.0120 314 9.89 0.56 1.42 0.88 1.44 20
(0.0018) (0.015) [0.006] [0.46] [0.27] [0.36] [0.49]

Non-metal products 3690 -0.0030 1.135 0.99 0.0257 195 0.08 0.11 548 9.24 0.95 20
(0.0050) (0.030) [0.78] [0.74] [0.01] [0.007] [0.62]

Metal products 3810 -0.00001 1.033 1.00 0.0182 240 112 0.30 377 515 1.02 20
(0.0034) (0.024) [0.30] [059] [0.04] [0.04] [0.60]

Chemical products 3529 0.0040 1.092 0.99 0.0209 241 1.06 0.19 0.23 0.12 374 25
(0.0038) (0.016) [0.31] [0.67] [0.80] [0.73] [0.15]

Machinery & Equipment 3829 -0.0016 1.276 0.99 0.0157 184 0.01 313 0.32 0.60 0.66 20
(0.0033) (0.022) [0.92] [0.09] [0.73] [0.45] [0.72)

Motorcycles & Bicycles 3844

Professional Goods 3850

Other manufacturing 3900 0.0027 1.119 1.00 0.0237 242 272 0.16 .96 0.01 0.59 25
(0.0035) (0.022) [0.11] [0.69] [0.02] [0.91] [0.74]

Beverages 3130 0.0012 1.259 0.99 0.0224 114 1.95 0.37 0.94 0.05 0.38 20
(0.0052) (0.030) [0.18] [055] [0.41] [0.83] [0.83]

Tobacco products 3140 0.016 1.190 0.98 0.0430 217 134 0.05 0.28 213 14.77 20
(0.0078) (0.038) [0.26] [0.83] [0.76] [0.16] {0.001]

Petroleum refineries 3530 0.0025 1.014 0.99 0.0330 321 16.92 1.49 0.35 0.001 0.94 20
(0.0045) (0.015) {0.001] [0.24] [0.71] [0.98] [0.63]

Petroleum & Coal products 3540 0.0105 1.330 0.99 0.0628 1.75 0.24 0.68 12.22 3.07 323 20
(0.0098) (0.042) [0.63] [0.42] {0.001] [0.10] [0.20]

Rubber products 3550 -0.0034 1.061 1.00 0.0213 228 0.40 0.001 0.55 112 1.10 20
(0.0038) (0.0091) [053] [0.98] [059] [0.30] [058]




TableB.2 Canada cont.

Sector Intercept Az, R 2 é DW AR ARCH Wl-él TE RESET Normality T
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Pottery & China 3610 -0.0134 1.368 0.99 0,0822 195 0.0000 0.12 0.93 507 2.63 20
(0.0169) (0.047) [1.00] [0.73] [0.41] [0.04] [0.27]

Glass products 3620 -0.0042 1.250 1.00 0.044 221 0.62 0.001 5.16 21.70 0.46 20
(0.0068) (0.031) [0.44] [0.98] [0.02] [0.0002] [0.79]

Iron & Steel 3710 -0.0094 1.125 0.99 0.0396 212 0.39 0.08 0.59 0.26 57.59 20
(0.0077) (0.015) [054] [0.79] [057] [0.62] [0.0000]

Non-ferrous metals 3720 -0.0028 1.110 0.99 0.0293 195 0.001 0.93 1.00 0.01 0.65 20
(0.0056) (0.026) [0.97] [0.35] [0.39] [0.91] [0.72)

Shipbuilding & Repair 3841 -0.0015 0.943 0.97 0.0618 205 0.02 0.53 1.07 0.88 0.77 20
(0.0112) (0.033) [0.88] [0.48] [0.36] [0.36] [0.68]

Other transport equipment 3849 -0.0048 1.087 0.99 0.0626 226 0.58 0.37 154 511 117 20
(0.0091) (0.019) [0.46] [055] [0.24] [0.04] [0.56]

Industrial chemicals 3510 -0.0054 1.144 0.98 0.0487 182 0.00002 0.02 0.37 0.12 1.00 20
(0.0109) (0.023) [1.00] [0.90] [0.70] [0.74] [0.61]

Drugs & Medicines 3522 0.0039 1.210 0.98 0.0274 1.68 0.41 0.36 6.18 1.59 0.51 20
(0.0073) (0.053) [053] [0.56] [0.01] [0.22] [0.77]

Office & Computing mach. 3825 -0.0131 0.983 0.92 0.0942 1.48 0.23 0.10 315 152 73.98 20
(0.0154) (0.134) [0.64] [0.76] [0.068] [0.23] [0.0000]

Radio, TV & Comm. Equip. 3832 0.0037 1,225 094 0.0330 229 0.64 0.43 0.87 0.02 2.65 20
(0.0067) (0.057) [0.44] [052] [0.44] [0.88] [0.27]

Electrica apparatus 3829 0.0021 1.075 0.99 0.0187 259 1.86 0.01 121 0.21 1.66 20
(0.0029) (0.030) [0.19] [0.93] [0.32] [0.65] [0.44]

Railroad equipment 3842 0.0065 1.119 0.99 0.0421 1.75 0.01 0.22 0.75 1.90 0.06 20
(0.0084) (0.023) [0.91] [0.64] [0.49] [0.19] [0.97]

Motor vehicles 3843 -0.0014 1.091 1.00 0.0230 1.90 0.22 1.39 6.82 0.80 127 20
(0.0040) (0.018) [0.64] [0.26] [0.01] [0.38] 053]

Aircraft 3845 -0.0007 0.827 0.82 0.0955 239 1.08 4.04 6.75 752 0.58 20
(0.0121) (0.130) [0.31] [0.06] [0.01] [0.01] [0.75]

Note. Regression: Ax, =& + Az, + u.. AR isthe LM test for AR(1) or MA(1), ARCH isthe LM test for ARCH(1), and White 2 are White' stestsfor heteroskedasticity without the cross product of the regressors, RESET isthe LM RESET test for non linearity,
and Normality isthe Jacque Beratest for non normality. The figuresin the parenthesis are the heteroskedastic and autocorrel ation consistent standard errors while the figuresin brackets are p-valuesie. probabilities for obtaining avalue larger than the estimated
value of the test stastistic.



Table B.3 Denmark

Sector Intercept Az, R? é DW AR ARCH WHITE RESET Normality
2 a 2
F-stat F-stat F-stat F-stat

Name ISIC

Food products 3112 0.0023 1.078 1.00 0.0061 297 811 154 1.45 0.005 1.05 22
(0.0009) (0.007) [0.01] [0.23] [0.26] [0.94] [059]

Textiles 3210 -0.0024 1.134 1.00 0.0133 1.83 0.10 0.26 0.96 0.89 195 21
(0.0026) (0.008) [0.75] [0.62] [0.40] [0.36] {0.00006]

Wearing Apparel 3220 0.00050 1.159 0.99 0.0326 224 2.76 0.21 7.63 228 0.17 21
(0.0037) (0.036) [0.114] [0.65] [0.004] [0.14] [0.92]

Leather products 3230 -0.0062 1.117 1.00 0.0354 213 0.13 1.48 E-08 1.09 4.70 1.30 21
(0.0063) (0.006) [0.72) [1.00] [0.36] [0.04] [052]

Footwear 3240 0.0057 1.091 1.00 0.0371 1.76 0.05 177 0.68 0.045 197 21
(0.0072) (0.007) [0.82] [0.20] [052] [0.83] [0.37]

Wood products 3310 -0.0010 1.113 1.00 0.0099 230 0.81 0.12 1.03 0.04 1.05 22
(0.0016) (0.0049) [0.38] [0.74] [0.38] [0.85] [059]

Furniture 3320 -0.00072 1.102 1.00 0.017 243 1.40 0.13 1257 0.02 0.90 22
(0.0025) (0.017) [0.25] [0.72) {0.0003] [0.89] [0.64]

Printing & Publishing 3420 -0.0013 1.072 1.00 0.0129 272 4.15 0.13 0.74 1.13 0.78 22
(0.0020) (0.012) [0.06] [0.72) [0.49] [0.30] [0.68]

Plastic products 3560 0.0001 1.135 0.99 0.0240 3.07 12.58 3.05 50.95 0.52 0.37 21
(0.0024) (0.025) [0.002] [0.10] [0.0000] [0.48] [0.83]

Non-metal products 3690 -0.0043 1.185 0.99 0.0269 228 0.68 0.09 0.50 127 9.19 21
(0.0052) (0.016) [0.42] [0.77] [0.62] [0.28] [0.01]

Metal products 3810 0.0011 1.210 0.99 0.0154 290 5.28 0.0003 4.70 2.29 0.28 22
(0.0024) (0.048) [0.03] [0.99] [0.02] [0.15] [0.87]

Chemical products 3529 0.0023 1.066 0.99 0.0190 3.03 10.58 0.27 0.28 0.08 114 22
(0.0022) (0.026) {0.004] [0.61] [0.76] [0.78] [0.56]

Machinery & Equipment 3829 -0.0028 1.113 0.98 0.0157 315 6.18 298 0.58 0.0006 0.62 15
(0.0024) (0.061) [0.03] [0.11] [057] [0.98] [0.73]

Motorcycles & Bicycles 3844 0.0052 1.118 1.00 0.0543 337 23.65 0.53 0.14 7.40 0.71 10
(0.0116) (0.020) [0.005] [050] [0.88] [0.04] [0.70]

Professional Goods 3850 -0.0007 1.139 0.99 0.0288 1.80 0.10 1.86 0.33 0.74 0.93 22
(0.0057) (0.022) [0.75] [0.19] [0.73] [0.40] [0.63]

Other manufacturing 3900 0.0077 1.230 0.98 0.0385 1.79 0.01 4.89 1.76 0.02 1.07 22
(0.0069) (0.048) [0.91] [0.04] [0.20] [0.88] [059]

Beverages 3130 -0.0006 1.146 1.00 0.026 283 4.06 0.40 0.16 .28 2.96 22
(0.0042) (0.012) [0.06] [054] [0.86] [0.09] [0.23]

Tobacco products 3140 0.0052 1.071 0.97 0.085 254 1.94 0.22 0.02 0.33 0.11 21
(0.0147) (0.047) [0.18] [0.65] [0.98] [057] [0.95]

Petroleum refineries 3530 0.0049 1.072 1.00 0.0232 230 1.55 0.07 161 .05 4.46 21
(0.0060) (0.016) [0.23] [0.79] [0.23] [0.02] [0.11]

Petroleum & Coal products 3540 -0.0042 1.113 0.99 0.0551 2.60 246 0.14 214 0.07 0.88 21
(0.0056) (0.031) [0.13] [0.72) [0.15] [0.79] [0.64]

Rubber products 3550 -0.0020 1.144 1.00 0.0379 159 0.77 0.78 4.60 517 252 21
(0.0068) (0.010) [0.39] [0.39] [0.02] [0.04] [0.28]




Table B.3 Denmark cont.

Sector Intercept Az, R 6 DW AR ARCH WH2 ITE RESET Normality T
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Pottery & China 3610 -0-0305 1.238 1.00 0.1952 246 113 0.24 2.87 23.28 46.01 21
(0.0293) (0.002) [0.30] [0.63] [0.08] [0.0001] [0.0000]

Glass products 3620 -0.0023 1152 1.00 0.0655 1.78 014 0.42 275 0.08 0.41 21
(0.0107) (0.020) [0.72) [0.53] [0.09] [0.78] [0.81]

Iron & Steel 3710 0.0049 1.072 1.00 0.0350 230 1.55 0.07 1.61 6.05 4.46 21
(0.0060) (0.016) [0.23] [0.79] [0.23] [0.02] [0.11]

Non-ferrous metals 3720 -0.0089 1.003 0.99 0.0550 2.08 0.07 0.25 150 15.23 0.70 21
(0.0092) (0.025) [0.79] [0.62] [0.25] {0.001] [0.70]

Shipbuilding & Repair 3841 - - - - - - - - - - -

Other transport equipment 3849

Industrial chemicals 3510 -0.0014 1.091 0.98 0.0260 191 0.27 0.53 0.15 0.67 0.01 21
(0.0051) (0.027) [0.61] [0.48] [0.86] [0.42] [0.99]

Drugs & Medicines 3522 0.0036 1.275 095 0.0399 250 1.24 0.85 0.006 0.39 0.99 21
(0.0066) (0.065) [0.28] [0.37] [0.99] [057] [0.61]

Office & Computing mach. 3825 -0.0157 1.081 0.98 0.0590 181 0.10 0.61 0.44 0.22 0.03 15
(0.0164) (0.046) [0.76] [0.48] [0.65] [0.69] [0.98]

Radio, TV & Comm. Equip. 3832 -0.0005 1.101 057 0.0298 264 211 0.97 122 0.07 0.62 21
(0.0044) (0.025) [0.16] [0.34] [0.32] [0.79] [0.73]

Electrical apparatus 3829 -0.0024 1.050 0.99 0.0357 224 031 0.98 368 0.027 1.42 21
(0.0055) (0.049) [0.59] [0.33] [0.05] [0.87] [0.49]

Railroad equipment 3842

Motor vehicles 3843 - - - - - - - - - - -

Aircraft 3845

Note. Regression: Ax, =& + Az, + u.. AR isthe LM test for AR(1) or MA(1), ARCH isthe LM test for ARCH(1), and White 2 are White' stests for heteroskedasticity without the cross product of the regressors, RESET isthe LM RESET test for non linearity,
and Normdlity is the Jacque Bera test for non normality. The figuresin the parenthesis are the heteroskedastic and autocorrel ation consistent standard errors while the figuresin brackets are p-valuesie. probabilitiesfor obtaining avalue larger than the estimated
value of the test stastistic.



Table B.4 United Kingdom

Sector Intercept Az, R 2 é DW AR ARCH Wl-él TE RESET Normality
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Food products 3112 -0.0005 1.061 0.96 0.0143 158 0.50 1.95 312 0.20 0.84 22
(0.0030) (0.042) [0.49] [0.18] [0.07] [0.66] [0.66]

Textiles 3210 -0.0014 1.060 0.99 0.0157 1.30 3.05 0.001 0.97 0.19 10.83 22
(0.0042) (0.015) [0.10] [0.97] [0.40] [0.67] {0.004]

Wearing Apparel 3220 -0.0008 1.069 0.99 0.0178 151 1.03 0.17 0.51 0.02 231 22
(0.0048) (0.024) [0.32] [0.68] [0.61] [0.90] [0.31]

Leather products 3230 -0.0016 1.094 0.99 0.0251 265 331 0.01 0.01 2.09 0.05 22
(0.0040) (0.039) [0.08] [0.93] [0.99] [0.16] [0.98]

Footwear 3240 -0.0004 1.059 0.99 0.0198 1.30 1.62 0.49 0.60 0.001 0.39 22
(0.0051) (0.012) [0.22] [0.49] [0.56] [0.98] [0.82]

Wood products 3310 -0.0018 1.029 0.99 0.0222 232 0.59 0.06 0.33 0.66 6.60 22
(0.0037) (0.009) [0.45] [0.81] [0.72] [0.43] [0.04]

Furniture 3320 -0.0004 0.991 0.99 0.0183 2.80 444 421 0.80 0.78 0.26 22
(0.0019) (0.019) [0.05] [0.05] [0.47] [0.39] [0.88]

Printing & Publishing 3420 0.0013 1.116 0.96 0.0265 1.78 .08 6.27 0.02 0.21 3.90 22
(0.0054) (0.039) [0.78] [0.02] [0.98] [0.65] [0.14]

Plastic products 3560 0.0023 1.048 0.99 0.0139 177 0.11 2.00 0.22 0.07 293 22
(0.0025) (0.021) [0.74] [0.17] [0.81] [0.80] [0.23]

Non-metal products 3690 0.0013 1.071 0.99 0.0211 272 357 0.13 0.50 0.42 6.08 22
(0.0056) (0.016) [0.07] [0.72) [0.62] [052] [0.05]

Metal products 3810 0.0001 1.044 0.99 0.0178 243 1.15 0.93 0.71 6.62 0.68 22
(0.0029) (0.021) [0.30] [0.35] [051] [0.02] [0.71]

Chemical products 3529 0.0024 1.099 0.99 0.0146 256 222 0.01 0.52 0.001 0.95 23
(0.0024) (0.020) [0.15] [0.94] [0.60] [0.98] [0.62]

Machinery & Equipment 3829 0.0023 0.968 0.97 0.0169 268 2.69 3.39 1.20 0.54 1.06 23
(0.0024) (0.026) [0.12] [0.08] [0.32] [0.47) [059]

Motorcycles & Bicycles 3844 -0.0062 0.888 0.85 0.1631 191 0.81 347 0.09 0.07 8.90 15
(0.0309) (0.001) [0.39] [0.09] [0.91] [0.80] [0.01]

Professional Goods 3850 0.0017 1.077 0.97 0.0310 3.08 8.49 0.0002 4.95 1551 0.50 22
(0.0039) (0.053) [0.09] [0.99] [0.02] {0.001] [0.78]

Other manufacturing 3900 0.0021 1.064 0.99 0.0183 261 277 0.17 0.15 1.80 0.46 22
(0.0025) (0.026) [0.11] [0.68] [0.86] [0.20] [0.79]

Beverages 3130 -0.0017 1.154 0.99 0.0189 1.38 1.70 0.42 0.49 1.01 0.67 22
(0.0042) (0.018) [0.21] [053] [0.62] [0.33] [0.72]

Tobacco products 3140 0.0009 1.092 1.00 0.0179 268 455 0.20 0.68 1.20 1.30 22
(0.0026) (0.013) [0.05] [0.66] [052] [0.29] [052]

Paper products & pulp 3410

Petroleum refineries 3530 0.0013 1.071 0.99 0.0354 279 3.69 0.001 0.47 341 1.76 22
(0.0055) (0.024) [0.07] [0.98] [0.63] [0.08] [0.41]

Petroleum & Coal products 3540 0.0040 1.116 1.00 0.0391 216 0.16 0.005 14.05 6.93 0.33 22
(0.0056) (0.030) [0.69] [0.95] {0.0002] [0.02] [0.85]




Table B.4 United Kingdom cont.

Sector Intercept Az R 2 é DW AR ARCH Wl-él TE RESET Normality T
a
»
a
F-stat F-stat F-stat F-stat

Name ISIC

Rubber Products 3550 -0.0002 1.034 0.99 0.0172 240 1.02 0.03 0.84 0.58 0.57 22
(0.0028) (0.014) [0.33] [0.86] [0.45] [0.46] [0.75]

Pottery & China 3610 0.0008 0.937 0.99 0.0244 235 0.91 0.25 4.87 9.60 1.66 22
(0.0045) (0.025) [0.35] [0.63] [0.02] 0.01] [0.44]

Glass products 3620 -0.0019 1.028 1.00 0.0239 271 3.32 0.79 0.46 0.20 1.49 22
(0.0034) (0.012) [0.08] [058] [0.64] [0.66] [0.48]

Iron & Steel 3710 -0.0048 1.054 0.99 0.0292 1.70 0.41 0.56 0.37 0.35 154 22
(0.0069) (0.015) [053] [0.46] [0.70] [056] [0.46]

Non-ferrous metal's 3720 -0.0016 1.056 0.99 0.0270 230 0.62 0.42 11.86 4.02 0.48 22
(0.0036) (0.030) [0.44] [053] [0.0005] 0.06] [0.79]

Shipbuilding & Repair 3841 -0.0054 0.903 0.98 0.0572 1.83 0.02 0.003 0.39 254 6.27 22
(0.0119) (0.015) [0.89] [0.96] [0.68] [0.13] [0.04]

Other transport equipment 3849 0.0013 0.995 0.97 0.0555 223 1.26 3.27 0.46 5.10 0.89 17
(0.0081) (0.050) [0.28] [0.09] [0.64] [0.04] [0.64]

Industrial chemicals 3510 -0.0002 1.134 0.99 0.0216 143 1.65 0.09 1.33 0.38 0.76 22
(0.0051) (0.021) [0.21] [0.77] [0.29] [055] [0.68]

Drugs & Medicines 3522 0.0017 1.318 0.97 0.0302 270 3.69 0.01 0.61 134 1.10 22
(0.0050) (0.046) [0.07] [0.92] [055] [0.26] [058]

Office & Computing mach. 3825 0.00025 1.085 0.96 0.0489 253 2.06 0.04 2.70 0.12 114 22
(0.0063) (0.065) [0.17] [0.85] [0.09] [0.73] [057]

Radio, TV & Comm. Equip. 3832 0.0005 1.016 0.97 0.0183 225 0.58 244 1.53 0.23 0.89 22
(0.0052) (0.032) [0.45] [0.13] [0.24] [0.64] [0.64]

Electrica apparatus 3829 0.0007 0.960 0.97 0.0172 3.02 6.99 0.59 0.53 0.001 0.27 22
(0.0027) (0.028) [0.01] [0.45] [0.60] [0.97] [0.88]

Railroad equipment 3842 0.0063 0.993 0.98 0.0507 212 0.43 0. 1.44 8.42 0.96 17
(0.0091) (0.040) [052] [0.98] [0.27] [0.01] [0.62]

Motor vehicles 3843 -0.0013 1.037 0.99 0.0278 221 0.57 0.39 0.52 3.05 0.22 22
(0.0046) (0.034) [0.46] [054] [0.05] [0.10] [0.90]

Aircraft 3845 0.0039 1.040 0.98 0.0381 2.69 313 0.38 249 0.07 151 19
(0.0053) (0.021) [0.10] [055] [0.12] [0.79] [0.47]

Note. Regression: Ax, =& + 8Az, + u.. AR isthe LM test for AR(1) or MA(1), ARCH isthe LM test for ARCH(1), and White 2 are White' stests for heteroskedasticity without the cross product of the regressors, RESET isthe LM RESET test for non linearity,
and Normdlity is the Jacque Bera test for non normality. The figuresin the parenthesis are the heteroskedastic and autocorrel ation consistent standard errors while the figuresin brackets are p-valuesie. probabilities for obtaining avalue larger than the estimated
value of the test stastistic.
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