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ABSTRACT/RESUME

In many industries, competition is far from perfect and manageria efficiency (or a fixed cost) varies
among firms. However, traditional measurement of technological progress assumes perfect competition
and no fixed cost. This paper incorporates these two factors in the technol ogical -progress measurement and
investigates the biases caused by their omission. We show that if capital growth exceeds non-capital-input
growth and that firms earn a positive pure profit, then traditional measurement underestimates the true
technological progress. We apply this methodology to Japanese and US industries, and find that imperfect
competition and managerial efficiency are important. However, the magnitude of the biasis not large.

JEL classification: D20, D24, D43, L11, L16, O30, 033, 047, 051, 053
Keywords: technological progress, imperfect competition, fixed cost, managerial efficiency, Japanese and
US Industries

kkskosk

Dans de nombreuses industries, la concurrence est loin d'étre parfaite, et |'efficience du management (ou de
charge fixe) varie selon les entreprises. Cependant, les mesures traditionnelles du progrés technologique
impliquent une concurrence parfaite et pas de charge fixe. Ce document incorpore ces deux facteurs dans
les mesures du progrés technologique et recherche les distortions causées par |eurs omissions. On démontre
que, s la croissance du capital est supérieure a celle des autres facteurs, et s les entreprises obtiennent un
pur profit, les mesures traditionnelles sous-estiment aors les vrais progrés technologiques. On applique
cette méthodologie aux industries japonaises et américaines, et on définit I'importance des imperfections a
la concurrence et I'efficience du management. Cependant, I'ampleur des distortions n'est pas énorme.

Classification JEL : D20, D24, D43, L11, L16, O30, 033, 047, O51, O53
Mots-clés: progres technologique, compétition imparfaite, charge fixe, I'efficience du management,
industries japonai ses et américaines
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FIXED COSTS, IMPERFECT COMPETITION AND BIAS
IN TECHNOLOGY MEASUREMENT: JAPAN AND THE UNITED STATES

Kiyohiko G. Nishimuraand Masato Shirai*

1. I ntroduction

1 The phenomenal success of East Asian economies has centered attention on the source of their
economic growth. Recent studies based on neoclassical theory have produced controversial results. the
most important source of economic growth of the East Asian countries (except Japan) is capita
accumulation, and the estimated rate of technological progress is very smal and, in some cases,
substantially negative (see Tsao, 1985; Kim and Lau, 1994; Young, 1994; and Park and Kwon, 1995).
Based on these results, it is often argued that economic growth in this area cannot be sustained for a long
period of time (see Krugman, 1994).

2. Here, Japan is an interesting exception. A series of studies has shown that technological progress
contributes substantially to her economic growth (see Kuroda and Jorgenson, 1992). Thus, it is an
interesting research agenda to investigate the difference between the Japanese and other East Asian
€conomies.

3. There are, however, theoretical and resulting measurement problems in the above-mentioned
analyses of productivity growth which must be solved before pursuing this agenda. Most of the studies in
this field assume perfect competition and constant returns to scale, athough many sectors in East Asian
economies are considered to be imperfectly competitive and their production entails large fixed costs.
Presence of imperfect competition and fixed costs may bias the measurement of technological progress,
and the results reported in the previous studies may be miseading.

4, The first purpose of this paper is to examine the direction and the magnitude of bias in the
technological progress measurement due to imperfect competition and fixed costs. We show that imperfect
competition coupled with short-run fixed costs is likely to make the traditional measurement of
technological progress biased. The direction of bias depends, firstly, on the relative magnitude of growth
between the capital stocks and non-capital inputs, and secondly, on whether firms enjoy a pure profit in the
“long run”. Here we use the word “long run” for a period long enough to cover at least one business cycle
but not long enough to alow entry and exit to drive pure profit to zero.” Thus, if capital growth exceeds
non-capital input growth (which is the case in many industries in Japan), then the traditional measure
underestimates true technological growth if pure profit is on the average positive. On the other hand,
however, if pure profit is negative on the average, then the traditional measure overstates the true rate.
Since the Japanese (and other East Asian countries) economic growth in the high growth era was
accompanied by rapid capital stock accumulation and positive pure profits, this result suggests that the

l. Kiyohiko G. Nishimura, Faculty of Economics, University of Tokyo and Masato Shirai, Department of
Economics, University of Tokyo.

2. In this sense, the “medium run™ might be more appropriate, but we stick to this popular word just for
convenience.
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traditional measurement may understate the true productivity growth if the market is imperfectly
competitive and there are fixed costs.

5. The second purpose of this paper is to measure the actual magnitude of this bias by re-estimating
sectoral technological progress in Japan and the United States. We base our work on the oft-mentioned
studies of Jorgenson (United States) and Kuroda (Japan) on sectoral technological progress, which have
been focal in the discussion of growth accounting (Jorgenson, 1996; and Kuroda and Jorgenson, 1992).
These data sets are particularly suited for our purpose, since a) they have information about material and
energy inputs in addition to labor and capita (which avoids nagging problems plaguing analysis based on
value-added production functions); and b) they meticulously exclude the effect of quality change in capital
and non-capital inputs from the calculation of technological progress. Thus, these data sets are relatively
free from the quality-change problem which might undermine productivity-growth measurement.
Comparing our results assuming imperfect competition and fixed costs with their results assuming perfect
competition and constant returns to scale, we immediately gain insights about the possible direction and
maghitude of biases.

6. The plan of this paper is as follows. In Section 2, we specify a production technology with fixed
costs and examine the representative firm's profit maximization problem under imperfect competition. We
derive the formula that relates the “true” rate of technological progress to its traditiona measure that
assumes perfect competition and constant returns to scale. We examine the direction and magnitude of bias
in the traditional measurement of technological bias. In Section 3, we first estimate the mark-up and the
magnitude of short-run fixed costs, and then use these to re-estimate technological progress both in Japan
and the United States. In Section 4, we discuss implications of the results and present remarks on the
debate over Asian productivity growth.

2. Biasin Technology M easur ement
7. For expository self-consistency, we briefly explain the properties of the traditional (neoclassical)
measurement of technological progress, which has been a building block of the recent attempts to analyze

Asian economic growth mentioned in the Introduction. We then discuss the combined effect of fixed costs
and imperfect competition on its measurement.

2.1 Traditional approach

The rate of technological progress

8. In the traditional approach, production technology is assumed to be represented by a production
function:

yt :f(xlt""’xnt’kt;At) (l)
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where y; is the output, X;; is the ith input, k; is the capital stock,’ and Ay is the shift parameter representing
the level of technology, all of which are evaluated at time t. We hereafter denote the partial derivative of a

variable zwith respect totimet as z.

0. The rate of technological progress, g , a timet is then defined as the rate of output growth for
giveninputs, x;; and ki, whichis

o =¥ @
04, y,

Perfect competition and constant returns to scale

10. In the traditional approach, the production technology is assumed to exhibit constant returns to
scale (f is homogeneous of degree one in x;; and k; ), and the market is perfectly competitive. The firm

maximizes profits such that
Max p,y, =C(y,: i G

where the cost function is determined by:

n

C(y,,'ql,,...,qm,rl)EMjn q,% +rzk1E S~t-(1)-

Xiphy L=
Then, equilibrium conditions are
PR/ 3
A, ox, A, ok
and
P =A, (4)
where 4, is the marginal cost: 4, = 0C/0y;,.
Measuring technological progress
11. From (3), we have
3. Here we treat capital stocks as a scalar variable, but it may be a vector of many kinds of capital goods.

Extension to the multi-capital-good case is straightforward. By the same token, it is also straightforward
(though cumbersome) to extend our analysis to the multi-output case.
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Ao o, OB O A fean it ik kg
y, yt i=1 axit akr aAr yt i=1 )\ryt xit }\tyt kr

Accordingly, we get

’:&_Ezq/‘rxnﬂ+ 1k, &E (5)
yr i=1 pryr xit ptyt kt

where (4) is utilized.

Measurement in practice

12. In practice, the rate of technological progress is measured from a convenient formula based of
perfect competition and constant returns to scale. Since perfect competition and constant returns imply

n
Py = zi=1 q,%, Tk, , we have

r’k’ = r’k’ =1- ZFI 9% s
zlj‘:l 9% + rlkz p’kl P,

Thus, the share of capital in total factor payments is derived from the shares of the other factors. This
property is almost always used in the literature. The estimated rate of growth in the total factor productivity
isthen

B z::l 9% Elk, H

0 =2t Lm R (6)
v ry, ERF
2.2 Production capacity, fixed costs, and imperfect competition
13. There are two problems in this simple framework. First, production facilities and corresponding

worker organization are usually designed for a specific range of output, and they are not readily adjustable
in the short run. This suggests that there may be non-negligible fixed costs in the short run (see Hal,
1990). Second, many industries are not perfectly competitive. This seems particularly important in Japan
and other Asian countries where various entry barriers in the form of government regulations and trading
practices sustain monopoly power of incumbent firms (see Nishimura et al., 1999).

4. The observation of the existence of non-negligible fixed costs leads some economists to an approach in
which capital stocks are assumed to be a quasi-fixed factor: that is, an approach where all capital stocks are
fixed in the short run though they change through investment (see, for example, Morrison (1992)).

These studies, however, ignore the fact that not all capital inputs are literally fixed in the short run, and that
not all labor inputs are perfectly flexible in the short run. On the one hand, firms can purchase machine
tools to produce output in the present period, and they customarily do so if possible. On the other hand,
they cannot get rid of some of managerial labor in the short run, even if they decide not to produce output
temporarily. Thus, both capital and labor are partially sticky in the sense that it is difficult to adjust them

7
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14. Empirical studies of plants show that the average-cost curve goes down with increasing output up
to a certain level of output, which is often called the Minimum Efficiency Scale, and then becomes
virtually flat beyond that point until output hits production capacity. Thus, average cost is decreasing up to
the Minimum Efficiency Scale, and beyond that point marginal cost is constant. The formulation of the
production function in this paper is based on this stylized fact.

MES

15. Let O}, be the production capacity in period t determined in the previous period t-1, and Q,”,

be the corresponding Minimum Efficiency Scale. For each level of production capacity, the firm has a
particular production organization of buildings, equipment, general management, maintenance,
procurement, and so on, which is optimized for this production capacity. We assume that to maintain the

production capacity, the firm requires a certain level of inputs xl’f, e xf,, ktR ) even though its production
level falls short of the Minimum Efficiency Scale Q"7 .

Assumption 1. Fixed costs and the minimum efficiency scale

MES
-1t

If the firm's output is smaller than the Minimum Efficiency Scale, y, < Q.27 then the firm's cost is fixed

such that:

n

g MES — .
C (qy""’qnurz’Qt—l,z’AI)_ MlnR

R R =
(xlf,...,x,,, ki ) =

q,x; +rk| @ (7)

R R 1R, — AMES
st. h(xl,,...,x k, ,A,)— -y

nt’

where h is the Minimum-Efficiency-Scal e input-output relation, and A denotes the state of technology asin
the previous section.

Assumption 2. Constant Marginal Cost beyond the Minimum Efficiency Scale

If the firm's output is no smaller than the Minimum Efficiency Scale and no greater than the capacity,
ie. QM7 <y, <O, thenthefirm’s cost is such that:

Cidu 073055057 4,) .
E (Z; i (x,, - lef*)“L y (k, — k" ))+ c’ B
= Min |0 s.t. 0

L A O O e T ) et

completely in a single period, but neither is completely rigid even in the short run. Because of this partially
sticky adjustment, these inputs are often described as being under-utilized, compared with full utilization.

Based on the discussion above, we depart from the neoclassical framework in a different way than the
quasi-fixed capital approach. Our approach can be considered as one of quasi-fixed production
organization, since we assume production organization (including the production facility and the
corresponding worker organization) is fixed in the short run. This leads to short-run fixed costs.
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where x,’f* and klR* are the optimum required inputs in Assumption 1, and g is the incremental-production

input-output relation, which is homogeneous of degree onein ((x, —x)..... [, —x%* ). (k, = £*")) and
MES < max

defined for the normal range of output, Q,"/; < y, < Q7.

16. Assumption 2 implies the marginal cost of production is constant for the normal range of output,
since g is homogeneous of degree one. Thus, the above formulation of fixed cost and production coincides
with the stylized fact mentioned earlier.

17. The Minimum-Efficiency-Scale input-output relation h is determined by the efficiency of
management as well as technological conditions. To seethis, consider two firms having a plant of the same
production technology. They have the same machines with the same number of operators and the same
material requirement to produce output beyond the Minimum Efficiency Scale. However, the firms may be
different in flexibility of worker organization. In one firm, the worker may operate a machine and at the
same time do maintenance when the machine isidle. In the other firm, work rules are rigid, and operation
and maintenance are different jobs filled by different workers. It is likely that the former has smaller
required inputs to maintain the Minimum-Efficiency-Scale production than the latter, although inputs used
for production beyond the Minimum Efficiency Scale is the same in two firms. Similarly, one firm may
have a more efficient layout of machines to reduce in-plant inventory costs than the other. Work rules and
machine layouts are important managerial decision. Thus, even though two firms have the same production
technology (represented by the same incremental-production input-output relation g), their required inputs
to maintain the Minimum Efficiency Scale (the function h) may be different because of the difference in
managerial efficiency.

18. If there were no role of management in firms production process so that fixed costs were
negligible, inputs (x,,...,x ,K) would produce output g(x,,...,x ,k; A). However, since thereis a fixed cost and
the efficiency of management determines the magnitude of the fixed cost, inputs (X,,...,x ,K) is required for
the Minimum-Efficiency-Scale h(x,,....x ,k; A). The more efficient the management is, the same inputs are
sufficient for alarger Minimum Efficiency Scale production. Thus, the efficiency of management (in terms
of incremental -production technology) can be measured by (h/g), where h is divided by g in order to make
this measure scale-independent. For subsequent discussions, it turns out to be more convenient to define
the degree of managerial inefficiency, instead of that of efficiency, in the following way.

Definition 1: The degree of managerial inefficiency @ is

_ Dh(x,,...,xn,k;A)D_l

= 9)
Eg(xl,...,xn,k;A)E

¢

19. Since O, x,...,xX and kK are generdly not observable in aggregate data, it is not

=1t s Nut
possible to estimate directly the Minimum-Efficiency-Scale input-output relation h and the incremental -
production input-output relation g. To circumvent this problem we assume that the Minimum Efficiency
Scale of a given production capacity is proportional to the capacity, and that the degree of managerial
inefficiency is constant.
Assumption 3. The minimum efficiency scale is proportional to production capacity
S =noty

Assumption 4. The degree of managerial inefficiency is a constant and independent of (x,,...,X ,K)

9
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20. Under Assumptions 1 to 4, it is straightforward to show that the firm'’s two-tier cost minimization,
(7) and (8), is equivalent to the following single-tier cost minimization (see Appendix A.1).
CUi e @,o:00%, 4,) where NS <y, < 01 (10)
B o 4aXy rsz) B
= Min U S.L. H
(xlt,...,xm,kt) [l O

,:g(xl,,...,xm, B z) ((P l)anmﬁ

21. Let us now consider the determination of output y, and production capacity Q.. We assume

that the firm is imperfectly competitive, and faces the (inverse-)demand function p(y, d), where d,

represents demand conditions. Taking as given the production capacity Q,”], determined in the previous
period, the firm maximizes its profit with respect to output y, in the current period such that:

Eb(ypdt)y, ~Cliqunduor ,’"7’5,14)3
%ax 0 s.t. (11)
‘g nO < v, <O H

This maximization determines the firm’s output as a function of production capacity and product market
conditions in addition to cost conditions such that:

ylx:y(leﬁ’dl’qll""’qnl’rl;Al) (12)

22. Finally, consider the production capacity determination. The firm has to determine in the current
period the production capacity of the next period, without knowing next-period's market conditions. Thus,
the firm's capacity optimization is such that:

Ma.x E,_liﬁl{p(yl*,d,)yf—C(y,*,ql,,...,qm,rl,Q,""l’"’j,A) r(ez—l’ez—z)}

oy

where y,I is defined in (12), and expectations are taken based on information available in the ¢-/ period.

The function I' is the capacity adjustment cost, which depends on the capacity growth 6,

max max

e - (-1 -2,1-1

=1 max
1=21-1

as well as other factors affecting the capacity adjustment, which are represented by O,_,. If the firm’s

capacity is small, the firm can sell all of what it produces, but it may have to give up possible profit
opportunity when demand is strong. If the firm’s capacity is large, the firm can satisfy all demand but it

may have idle capacity when demand is weak. The firm determines the optimum capacity Q" by

10
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balancing the opportunity cost of lost sales and that of idle capacity, as well as the capacity adjustment cost
r.

23. Let y,N be the normal output, which is the expected value of the period t output formed in period

t-1,y" = E_y, .Since Q""" >y, , wehave Q"% > y" . For simplicity, we further assume:

-1t = -1t

Assumption 5. The production capacity is proportional to normal output

max

= 6> (13)

Combining (10) and (13), we have the following short-run input-output relation f:
Y, = flox, kv 4) (14)

= g(xll”"’xl’ll’kl;Al)_y-le' Where y = ((p_l)r]c’

max 6

which s, of course, defined only for y, such that nQy;” <y, < ¢y (or equivalently, Q7 <y, < O/).

24, We hereafter call y in (14) the managerial-inefficiency effect. If general management is inefficient
compared with production management, then we have @>1 in (9), implying positive 7. If, in contrast,

general management is more efficient than production management, we have negative y since @<1. If
@=1 (that is, the general management has the same efficiency as production management), then the short-

run input-output relation is homogeneous of degree one since g is homogeneous of degree one. In this case,
the short-run input-output relation has the same form as the neoclassical production function in the
previous period.

25. From this short-run input-output relation, we define input-normal-output relation #, which
shows the amount of inputs which are needed to produce the normal output under the assumed technol ogy

and market structure. From (14), in order to produce normal output (that is, in order that the actual output
isequal to normal output), the firm needs inputs satisfying the following relationship.

le = f(xll”"’xl’ll’kl;le’Al): g(xll”"’xl’ll’kl;Al)_y)}lN

Thisimplicitly defines the input-normal-output relation, such that:
1
yV =[N (xll,...,xm,k,;A,)E mg(xl,,...,xm,k,;/ll) (15)

Since g is homogeneous of degree one, the input-normal-output relation exhibits constant returns to scale.’
While the short-run input-output relation is defined only for y, between a particular production capacity and

5. Nishimura ef al. (1999) incorporate adjustment costs in the form of firm-specific managerial efficiency loss
due to the insufficient accumulation of managerial ability in the firm level production function, and show
that firms in many Japanese industries, including the Electrical Machinery and Motor Vehicles industry,
have this kind of efficiency loss.

6. A similar form is used in Rotemberg and Woodford (1991) in their study of cyclical mark-ups.

11
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its corresponding Minimum Efficiency Scale, the input-normal-output relation is defined for all output
leves by construction.

2.3 Technological-progress measurement under fixed costs and imperfect competition

26. Let us now consider the implications of including fixed costs and imperfect competition on
production technology measurement. Firstly, the “production function” in the usua sense is the
relationship between inputs and the output whose production is sustained by these inputs. In the short-run
input-output relation (14), output depends not only on inputs but aso on the production capacity, or the
normal output as its stand-in, under Assumption 5. Thus, output is dependent on production capacity,
which is in turn depends on expected output in the future. In contrast, the input-normal-output
relation (15) shows the relationship between inputs and output which is equal to normal, sustainable
output. Thus, an appropriate choice of production function is not the short-run input-output relation but the
input-normal-output one.

27. In the long-run, capacity and normal output grow on average by the same rate as actual outpui.
With this property in mind, we define the long-run rate of technological progress as the long-run average
rate of norma output growth not attributable to input growth. Thus, we define:

Definition 2 Long-run rate of technological progress over T periodsis
1o 4 12 1 E-orY x,  of" k
0., :_Z f _]fv:_z_’N__ZEzf__fA’/.pf__;VE (16)
T t=1 aA y; T =T ) T t=1 | i=l axiz yr akr yt

The long-run rate of technological progress can be estimated from observed data. Comparing (14) and (15),
we have:

afN: 1 af_afN: 1 o
ox, l+yox, 0k 1+yok,

i {

Thus, we have the following approximate relation in the long run:

T n N N 7 T [Mn . ; O
lz of x_;zv+af L& :%ﬁl E%ZD aiﬂ.palﬂm (17)
T =1 i=l axn J’, akr J’, +V =1 =1 axir yr akr yz |:|

Similarly, we have approximately:

1&y, 1Ly
T = yl T = yl
7. In response to the apparent deviation from the constant returns to scale, a non-constant-returns property is

often incorporated in the quasi-fixed capital approach (see, for example, Morrison (1992).

However, recent studies (see, for example, Basu (1996) show that if short-run adjustment of production
organization is completed, then the production function exhibits constant returns to scale, as in the
neoclassical framework. This suggests that apparent non-constant returns are short-run phenomenon. The
formulation in the text is consistent with this observation.

12
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Substituting (17) and (18) into the definition (16), we have:

13 of x,  of k
Tz % %7 Ezlax,l y,+0k yE (9

The short-run cost minimization (10) yields the following relations:

4 - 9 .
A Oox.

it

L9 (20)
! )\I akl

where 4, is the marginal cost. The output market may be imperfectly competitive, and we have:
P = A, (21)

Here u is the mark-up rate over the marginal cost 4, We treat the mark up rate as a parameter to be
estimated from the data, and do not make any specific assumptions on its determination.

28. Substituting (20) and (21) into (19), we have:®

o 7]
e/,R :lz_z_l U %qnxn xll R I"k k % (22)
gy T4 i"’y S Dy X, DK,
which is utilized in the measurement of technologica progressin this paper.

2.4 Direction and magnitude of biasin the traditional measurement

Comparing (6) and (22), we have the following relation under reasonabl e conditions (see Appendix A.2).

—lT ‘”:lT “‘ — it
DLESOL b R Bt

where w, is the factor share such that:

— 49X
Py

it

29. Equation (23) shows that if there is no pure profit so as to have 4 = I+, then the traditional
technological-growth measurement is not biased. In other words, if there are no barriers to entry and if
free entry leads to zero pure profit, then the traditional approach, which assumes perfect competition and

8. This immediately follows the transformation of (19) below:
em:ii@ I Bea %, 0k
T &, 1+yz|)\ yo Aoy,

13
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constant returns, produces the correct measure of technological progress even if competition is imperfect
and there are fixed costs. However, pure profits are not always equal to zero. Then, the traditional
approach entails bias, and (23) determines the direction and magnitude of the bias in the estimated
technological progress.

30. The direction and the magnitude of bias depend on 1) whether the market is competitive or not
(1); 2) whether there are substantial fixed costs (y); and 3) whether capital growth exceeds non-capital
input growth.

31. Suppose that g > I+y, which ensures non-negative profits in the long run. Then, if capital input

growth exceeds non-capital input growth ((Z wir%%g> ZW”E% E), which is often found in the
t it

process of actual economic growth, the traditional measure underestimates the true technological progress.
The magnitude of the bias is greater if the price-marginal-cost margin u is greater, while it is smaller when
the magnitude of fixed costs y is greater. If, on the contrary, the non-capital input growth is greater than
capital growth, the conclusion is reversed.

32. In reality, the firm may not earn a positive profit for a long period. Then, the conclusion of the
bias just presented may be reversed in such a case. Thus, the direction of the bias and its magnitude are
empirical questions.

33. It should be noted here that we have not made any specific assumption with respect to the firm’s
pricing behaviour. Imperfect competition may be Cournot quantity competition, differentiated-product
Bertrand, bilateral monopoly, or a repeated-game implicit-cartel. What we have assumed are only 1) firms
are input-price takers minimizing cost; and 2) the production function incorporates fixed costs in the form
of (14). In this sense, this formulation is quite general.

3. Re-assessment of technology measurement: Japan and the United States
3.1 Data
34. In order to measure the magnitude of the bias due to fixed costs and imperfect competition, we

take the oft-cited work on the sectoral technological progress for the United States by Jorgenson
(Jorgenson, 1990; and Jorgenson ef al., 1987), and that for Japan by Kuroda (Kuroda ef al., 1997).9 The
sample period of the US database is 1948-1991, while that of the Japanese data base is 1960-1992. The US
data set has 35 sectors at roughly the 2-digit SIC level. The Japanese data set has 43 industries. In both data
sets, the government sector is excluded. In order to make both countries’ sectors comparable, we aggregate
them into 30 industries. Table 1 reports our industry classification. The distinctive characteristics of these
data sets are their adjustment of quality change in inputs under the same methodology."” Thus, we are
relatively free from confusing quality change as technology improves. Also, we postulate a production
function whose inputs include materials and energy, as well as labor and capital services. In this way, we
avoid problems in using the industry-wide value-added production function.

9. We are very grateful to Professors Jorgenson and Kuroda who kindly permitted us to use their data sets in
this study.

10. In each industry, the nominal output and its Divisia price index, and the nominal input and the Divisia price
index of labor, capital service, energy and material as well as the nominal capital stock and its Divisia price
index are reported.

14
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35. These data sets are derived from the assumption of perfect competition and constant returns to
scale. However, it can easily be seen that the Divisia price and quantity indexes for inputs other than
capital service calculated in these data sets are still valid in our approach, because of our specific
formulation (14). See Appendix A.4.

36. The traditional estimates of technological progress based these data sets are obtained from
formula (6) under the assumption of perfect competition and constant returns to scale. In particular, they
assume that the capital service's share in value-added is equal to the rental payments to capital in order to
get the rental price of capital service as in (6).

37. Since we do not impose perfect competition, we have to estimate the rental price of capital stocks
independently. We follow the standard procedure of constructing the cost of capital and assume that the
rental price is equal to the cost of capital."

3.2 Estimating marginal-cost mark-up and managerial-inefficiency effect
Methodology
38. In estimating the mark up g and managerial-inefficiency effect y, we utilize the method

developed in Nishimura et al. (1999). We hereafter briefly discuss the procedure.

11. The rental price of capital goods rt is constructed by the following standard formula which corrects for
corporate tax and depreciation allowance

(0 ) 1-ITC-1wd g

r = +Qx———p

t 1 -1 t

where pt is the required rate of return on capital, 6 the economic rate of depreciation, ITC the effective rate

of investment tax credits, T the effective rate of the corporate income tax, d the present discounted value of
K

tax deductions for depreciation, and Py

Following Hall (1990), Basu and Fernald (1995), and Basu and Fernald (1997), we use for pt the dividend

yield of S&P500 for the United States and that of Tokyo Stock Exchange for Japan. 6, ITC, and d are

estimated for each subcategory of capital stocks (see Jorgenson and Yun (1991) and Kuroda et al. (1997)).

We get industry-wide values by first estimating the composition of the capital stock through Fixed Capital

Formation Matrixes, and then by taking the weighted average of them using the estimated composition as

its weight.

the real price of capital goods.

As for the effective corporate tax rate T in the United States, we use the weighted average of the effective
tax rate for incorporated and non-incorporated enterprises reported in the U..S. data set, where the weights
are those of incorporated and non-incorporated in the total capital stocks. The Japanese effective corporate
tax rate is computed in the usual way in which

:(u+v)(1+l~)’ u=uc(1+u,)

1+i+v

where u is the overall corporate income tax rate, uc the national corporate income tax rate, ul the local
corporate tax surcharge rate, v the enterprise tax rate (ignoring the progressive part), i the interest rate of
Telephone and Telegraph Bonds. Here uc, ul and v are common to all industries and taken from various
tax publications.

It should be noted here that the Japanese capital stock data exclude land and inventory, while the United
States capital stock data include land and inventory.
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39. We use the framework of the previous section. The short-run input-output relation fis a function
of K,, L,, E,, and M,, which are, respectively, capital service input, labor input, energy input, and material
input in the #-th period. 4, represents the state of technology such that:

yl :f(K L EI’MI;le’AI):g(Kl’LI’EI’MI;AI)_y-le'

[ 2

Let us define the elasticity of output with respect to inputs (capital, labor, energy and material) such that:

K L E M
_t[fK]t +_t[fL]t+_’[fE]t+_’[fM]t
Y Y Y Y

8()

where [x] ; 1s the value of function x evaluated at 7. Then, we have [see Appendix A.3 for the derivation of
(24) and (26)].

€ :H([ak]r"'[a/] t+[al-] z'l[ a/\] r) (24)

where oy is the capital's share, o; the labor's share, a; the energy's share and o, the material's share in total
sales such that:

K L ) Mar
o ] =" [o ] =2 [o,] = 222 [, ] = 2= 25)

St tJt tJSt tJt

40. Using the above relations, we obtain
1 N
(o] o] o] fal ’):EEW%E (26)
t

Taking log of both sides of (26), and then applying the first-order Taylor expansion of /og(1+ x ) around
x=0 on logl_l + VQ%) "2 we get:

N
— Y
oga ] +la] Hal A a] )=-logu+yT- @7)
t
Procedure
41. The sample period of the US estimation is 1950-1991, while that of Japan is 1962-1992. In our

sample period, the World economy experienced two oil crises (1973-74 and 1978-79), which might have
significant effects on the sectoral mark-up # and the sectoral normal output le , the latter of which is

12. This procedure is justified if y is sufficiently small. It is in fact shown to be small in empirical analysis.
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approximated by the time-trend of output in our analysis.” Thus, we postulate the following regression
equation:

logo ] +a,] Ha] {a])) 28)

y

t

= —(log u + d, MarkupDUMMY1 + d, MarkupDUMMY 2)+ y=— + u,,

where MarkupDUMMY1 is the dummy for structural change at the first oil crisis, MarkupDUMMY?2 for
that at the second crisis, and u, is the markup disturbance. Moreover, for the auxiliary trend-output
estimation, we have:

yY =y, + mTrendDUMMY1+ m,TrendDUMMY?2) (29)

+ (b, + hTrendDUMMY1+ h,TrendDUMMY2)X t + u,,

where y; is the constant, TrendDUMMY1 is the dummy for the structural change at the first oil crisis,
TrendDUMMY?2 for that at the second crisis and u,, is the trend disturbance. Here we consider a structural
change altering not only the slope but also the intercept. Consequently, there are four possible trend
specifications: no change, one change in 1973, one change in 1979, and two changes in 1973 and 1979.

42. We proceed with the following two-step method. First, we estimate (28) for each of the four
possible trend specifications, and determine whether there is a structural change in the mark up in 1973, in
1979, or in both years by evaluating the ¢ value of MarkupDUMMY. We then pick up, for each trend
specification, an equation in which only statistically significant dummies are retained. Since there is no
guarantee that the markup disturbance (which may stem from measurement errors in constructing the
variables) is not correlated with the explanatory variables, we use the instrumental variable method in

which the instruments are the constant, dummies, the lag of *% , and that of the growth rate of GDpP."

Finally, among the four trend specifications, we choose the best specification according to the AIC
criterion.

13. We also considered possible changes in y between periods. Qualitative results of the variable y case on the
measurement bias is the same as the constant y case reported in the text, though the bias is generally larger
in the variable y case.

14. In order to assess the appropriateness of the instruments, we performed Sargan's test for misspecification
(see Godfrey (1988)). Table A.5 reports the result for regression specification obtained by use of the two-
step method described in the text. Under the null hypothesis that they are appropriate instruments, the test
statistics reported in the table are asymptotically distributed as chi-squared distribution (see appendix A.5
for details of the test statistics). The test statistics in Table A.5 show that the null hypothesis cannot be
rejected in any of the industries, so that our choice of instrument is appropriate.

15. We also attempt using only the AIC criterion to select the best specification among all sixteen-regression
equations. This yields six industries in Japan and eight industries in the U.S. that have statistically
insignificant markup dummy coefficients, though there does not exist a large difference in comparison with
the estimate results obtained using the two-step method described in the text.
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Result: Managerial efficiency and international competitiveness

43. The result of the estimation of the mark-up x and the managerial-inefficiency effect y is
summarized in Table 2, of which the underlying industry-specific information is found in Tables A.1
(Japan) and A.2 (United States). Tables A.1 and A.2 report a) the mark-up rate u of each sub-period with
its confidence interval,'® and b)the estimate of the managerial-inefficiency effect y, as well as
¢) information of the structural change in the industry-output trend.'” Figure 1 illustrates the result.

44. In both countries, there are several industries showing problematic results of extremely large |y|

and/or extremely small g. They are heavily regulated industries at least for some time in our sample period,
including Transportation, Communications, Electric Utilities, Gas Utilities, and Finance, Insurance and
Real Estate. Because of their technological conditions and regulations, our framework of Section 2.2
(especially cost minimization and constant returns to scale in incremental production) may not be
applicable.'® In addition, Coal Mining, Other Mining, and Trade also show problematic results of

extremely large |y| and/or extremely small ¢ in Japan. However, this strange result is of no surprise
because it is likely an artifact of governmental support of Mining industries,'” and the dualistic structure in
Wholesale and Retail Trades.” In the United States, Food shows a problematic result of extremely large |y|

and/or extremely small 12.>' In order to make figures comparable between Japan and the United States, we
exclude these 9 problematic industries from our calculation of the weighted average among industries
throughout this paper.

45. Table 2 shows the aggregate picture of industry competition both in Japan and the United States.
Industry-wide mark-up figures are aggregated with each industries' value-added weight. We use two
weights: the beginning of the sample period, 1962, and the end year, 1990. The two figures tell almost the

16. If v is statistically significant, then the markup is computed from the result of the estimation of (28). If y is
not statistically significant, (28) implies that

_ 1 o
RO EC EC

Thus, p is the average of the reciprocal of the sum of factor shares in this case. We use this relation to
estimate u reported in Tables A.1 and A.2.

17. If gamma is not statistically sufficient, we do not use the estimated value of the industry-output trend to
estimate the markup rate. To make this clear, the word “Yes” or “'No” (in “Output Trend Change” in
Tables A.1 and A.2) is placed in a parenthesis if managerial inefficiency is “Neutral”.

18. In addition, there is a conceptual problem in the Japanese data. The Japanese data follows the SNA
procedure, and the Real Estate industry is not really the real estate industry in the usual sense. It is
constructed under the assumption that home-owners are landlords renting their home to themselves, and the
imputed rents are included as output in this “industry”.

19. Mining was once an important industry in Japan, but its share in GDP dwindled quite sharply. The
government adopted a slow-death policy in which the industry was gradually fading away. Meanwhile the
government supported the industry directly, which distorted price and marginal cost figures in this
industry.

20. There have been a very large number of small retailers in Japan, coexisting alongside with large-scale
retailers, and the number of small retailers has been steadily declining during our sample period. This
compositional change may invalidate our assumption of the representative firm.

21. Unfortunately we do not have a good explanation of this result.
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same story. The mark-up rate is slightly larger in Japan, while it is slightly smaller in the United States.
However, the change is not pronounced.

46. Table 2 also shows that the mark-up rate u is higher in Japan than in the United States, suggesting
that Japanese firms in general have more market power over their customers than their US counterparts.
Moreover, this table also shows that y on the average is negative in the United States while it is positive in
Japan. This means that the general management of US firms is more efficient relative to their production
management, than its Japanese counterpart. Japanese firms have generally larger fixed costs, which must
be covered by a higher mark-up. This is especially pronounced in the industries supplying non-tradable
goods and services, such as Construction and Services. US Services have a negative y, while Japanese
Services have a zero y. Japanese Construction’s 7y is positive and substantially higher than the US
Construction’s 7.

47. This general picture, however, is somewhat misleading on an industry-specific level since not all
Japanese industries share these characteristics. Table 3 picks up several important industries from
Manufacturing (along with non-manufacturing industries such as Agriculture, Construction and Services),
and compare them between Japan and the United States. This table shows that two industries in which
Japan shows her international competitiveness, namely Electric Machinery (TV, etc.) and Motor Vehicles,
have efficient general management and thus a negative y, while their US counterparts do not. In fact, what
is amazing is a stark contrast in Japan between these internationally competitive industries and non-
competitive industries such as Lumber, Paper and Pulp, Chemical (including Pharmaceutical), and
Transportation Equipment excluding Motor Vehicles (Airplanes, etc.), which have substantially large,
positive y, compared to their US counterparts.

48. A suggestive correlation between international competitiveness and negative y is also found in
the United States. US firms in Chemicals (including Pharmaceutical) and Instruments are internationally
competitive, and have a negative y. Transportation Equipment (Airplanes, etc.) has a positive y, but this is
substantially smaller than the Japanese counterpart. Thus, the correlation found in both countries suggests
the importance of streamlined general management, which enables a substantial reduction in fixed costs.

3.3 The revised rate of technological progress

49. Using the results obtained in the previous section, we estimate the “revised” rate of technological
progress based on (22) and compare it with the “'traditional” estimate based on (6). In order to make US
and Japanese figures comparable, we restrict our attention to the period from 1962 to 1990. The revised
annual rate is shown alongside the traditional one in Table 4 in aggregates for the entire sample period and
for three subperiods, of which the underlying industry-specific information is found in Tables A.3 (Japan)
and A.4 (United States). Figure 2 illustrates the result.

50. Table 4 shows that the revised aggregate estimate is greater than the traditional one in Japan. The
value-added-weighted average of technological progress of the relevant twenty-one industries is slightly
greater in the revised estimate than in the traditional estimate (by approximately 7 per cent of the
traditional estimate). This is the case regardless of the choice of reference year (1962 or 1990). In contrast,
the same table shows that the US revised estimate is smaller than the traditional estimate by approximately
the same magnitude (by approximately 7 per cent of the traditional estimate). Thus, this result shows that
failure to account for imperfect competition and fixed costs biases downward by about 15 per cent the
traditional estimate of the Japan-US technological progress difference.

51. Although we found significant deviation from perfect competition and constant returns to scale,
as shown in Table 2, both in Japan and the United States, the result reported in Table 4 shows that the
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resulting bias is not large. This is because, in the long run, pure profits or losses tend to vanish through
entry and exit. Relation (23) shows that if pure profit is zero then the traditional measurement is unbiased
even though markets are imperfectly competitive and there are substantial fixed costs. The result obtained
in Table 4 reveals that such “competitive pressure” is strong enough to keep the bias small both in Japan
and the United States.

52. Finally, let us consider the correlation between market power and technological progress. There
are two conflicting views with respect to the effect of market power on productivity growth. In the
Schumpeterian perspective, profits from market power make a firm able to afford investment in
technological advancement, so that there might be a positive correlation between markup and productivity
growth. In contrast, one may argue that high market power implies low competitive pressure to cut costs so
that productivity growth is lower in noncompetitive industries than in competitive ones.

53. For Japan, we calculated the correlation between the mark-up™ and the revised estimate of
technological progress for all twenty-one industries for the entire sample period, and found that the
correlation coefficient is -0.079, showing no clear relationship. We also examined the correlation between
“pure profit” such that 4 - (/+ y ) and the rate of technological progress, and generated a correlation
coefficient of -0.078. Thus, there is no clear-cut systematic relation between market power and
technological progress in Japan.

54. In contrast, the US correlation coefficient between the mark-up and the revised estimate of
technological progress is -0.44, and that between pure profit and the revised estimate is also -0.44. Thus,
the US data suggest a negative relationship between market power and productivity growth, though it is
still inconclusive.

4. Concluding remarks

55. In this paper, we have examined the measurement of technological progress under imperfect
competition and fixed costs.

56. First, we find that mark-up over marginal cost varies substantially among industries, and differs
from unity, suggesting ubiquitous imperfect competition in Japan, while the market seems more
competitive in the United States. However, the deviation from perfect competition is small. Second, we
also found a substantial number of industries which highlight the importance of fixed costs in their
production.

57. Although one might expect that widespread deviation from perfect competition and constant
returns to scale in both countries leads to a significant effect on productivity-growth measurement, this is
actually not the case. The measurement incorporating imperfect competition and fixed costs reveals that
the average rate of technological progress between 1962 and 1990 is higher than the traditional
measurement by 7 per cent in Japan, and lower by 7 per cent in the United States. Thus, the traditional
measurement understates the Japan-US technological change difference by approximately 15 per cent. The
reason we obtain only a small bias in the measurement is that Japanese and US industries are essentially
“competitive” through entry and exit.

22. Since the mark-up changes over sub-periods in some industries, we use its weighted average over the
relevant period in which the ratio of the sub-period length to the sample-period length is used as the weight
of the corresponding mark-up.
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58. Although the result is still sketchy, it has several implications for East Asian economic growth.
First, rapid capital accumulation coupled with imperfect competition in these countries may lead to
substantial downward bias in the traditional measurement of productivity growth if sizable pure profit is
maintained. If this is the case, then very low productivity growth found in earlier studies may in fact distort
the true picture and be misleading.

59. Second, however, difference between Japan and other East Asian countries properly should be
taken into account. Electric Machinery and Motor Vehicle industries show smaller fixed costs and efficient
general management compared with production government, and they have been engines of strong
economic growth in Japan during our sample period (1962-1990). The low mark-up and small fixed costs
found in these industries is in sharp contrast to these industries in other East Asian countries. For example,
Park and Kwon (1995) found them having substantial fixed costs and significant market power.

60. As revealed in Table A.3, the growth engine of the Japanese economy between 1962 and 1973
was the “’heavy/chemical™ industries with large fixed costs, which seriously limited effective competition
within industries. Relatively light competitive pressure in these industries resulted in a substantial
slowdown after the high growth phase ended at the time of the first oil crisis when migration from rural to
urban areas virtually halted. As Krugman (1994) indicates, high economic growth solely based on an
increase in factor inputs (made possible by, for example, migration from rural to urban areas) is not likely
to be sustained for a long period of time.

61. However, after the 1973 oil crisis, the leading block of the Japanese economy was shifted toward
machinery and “assembly” industries. Although these industries are generally considered “heavy”
industries with large fixed costs, Japanese firms succeeded in developing production methods in which the
burden of fixed costs was mitigated,” and competitive pressure further strengthened this tendency. In this
way, the Japanese economy sustained her growth until 1990 (the end year of our sample period).

23. The So-called “flexible production method” can be considered one manifestation of this effort. Also,
“multi-functioned” labor within a firm helps to reduce rigidity in the production process.
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APPENDIX

A.l Equivalence of (7) and (8) to (10)

Let x, = x; — x";, and ", = k,— k%, . Under equation (9), The cost minimization problems of (7)
and (8) can be rewritten as

Min [ng,lef +rk" [H s.t. g(xﬁ,...,x,ﬁ,klR;Al)Z ono (A.1)
and

Min [ng,le; +rk" [H st. y, = g(xf;,...,x:,,klp;Al)+ no”,. (A.2)
Let ()?1 eeny )?n,/; ) be the solution of the following normalized cost-minimization problem

Min [ng,lf,w,l?? st. g(....%, k:4)=1. (A3)

They are functions of (ql,,. . .,qm,rt;At) .

Let us now consider the solution of the minimization problems (A.1) and (A.2), and let
superscript * denote the optimum value. Since g is homogeneous of degree one in (x,,...,x,,k) , we
immediately get:

= (& onore} o k= Yooy
=&Yy, -noret s K =k, -nore}

which imply
v, =x =l - o-thors (0
K =k k" = @y - -zt ()

Next, consider the following cost-minimization problem
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Mln é& qifxit + rtkf [H S't' g(xlf" i xnt’ I’A ) yt ((p 1)] thi’); * (A6)

i=1

Since g is homogeneous of degree one, it is evident that the optimum (xl*,, Xk ) of the above problem

(A.6) is the same as (A.4) and (A.5). Consequently, the problem (A.6) is equivalent to the two-tier
problem of (A.1) and (A.2), as claimed in the text.

A2 Derivation of (23)

Taking the 7-period average of (6), subtracting the result from (22), and rearranging terms, we

1L 1 Z U = q,x, X
0, - L5 ~l E— %z : _E (A7)
e TZ l TZ 1+yii& py, x,

have

= |

T T n . ’
eLR _ l Z e;‘st ~ l Z — u @ qitxit Hxit — (AS)
T & T & I+yOt&s py, Hxn 1
llZE_ U %qnxn + I"tk, %
' +yo=py, py Ok
Consider the second term in the right-hand side of (A.8). Using (20) and (21), we have
' n ’
l Z E % qlf it + rtkt % (A9)
Tt 1+y i=1 pzyz pzyr t

:lig LU
T &5 1+yDy, % Ox, i ok, ,

Note that y, =g — yy,N , and g is homogeneous of degree one. Thus we have

1 &< 0 1< 1 0 0
—ZEI—EIZ AL FES — § 2 e+ 28 g (A.10)
&y ,,Gx Gk M T &y o= 0x, ak ]
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lT
=2

(=1

£
Y
Substituting (A.10) into (A.9), we have

l E &% it 4 I’, t %:liw(% )Sk_ 0, (A.11)
TI 1+y =1 pzyz plyl TI=1|:|(1+ { i

if the current deviation from normal output is not correlated with the change from the current capital stock
to next period's capital stock.

Substituting (A.11) into (A.8), we get
L\t ~li c qitxit l:b&it _&
I

T = 1+y i=T P.J, Elxil kz

A3 Derivation of (24) and (26)

eLR

|-
ﬂMﬂ

which is (23).

First, g is homogeneous of degree one, so that we have

K, + L, N E, . M, _
H[gk]r E]?[gll]t H[gﬁ]t H[gM]’ 1

Second, using the above result and the relation y, = g — yytN , we have

K L E M v
€ :[ii%L[gk]t-h[gj_[g/,]r+Ej_[gh']r+E]L[gM]rE:l+yyy_l (A.12)

Since [fL]ZZ[gL.ll etc., the definition of &, and the marginal conditions [fK]l:%, [fL],: %,

[fh’]r: p% ,and [f/\/l]t: p;‘% imply
K L E M
e s P s A = i § (A.13)
Y Az Az Az

K, ,wl  p'E _p'M
=B Wil BBy P :H([GK]P“[O‘/]I*{%] t-l[ G,\] ’)

Ay, ANy Ay, Ay

17 17

where (25) and the relation p, = w4, are used. Combining (A.13) and (A.12), we have (24) and (26) in the
text.
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A4 Heterogeneous inputs and the divisia indexes

In the following discussion, we use labor as an example. Consider a generalized short-run input-
output relation incorporating heterogeneous labor inputs, which has the form:

vo= ALl 1) =gl L, 1) B -

where g is homogeneous of degree one in both L and k. Here L(Lll,...,Lm) is the labor-aggregator

function which depends on » kinds of labor inputs L L, , where L is homogeneous of degree one in

ITERRRE R/ T
the labor inputs. We show that, despite our assumption of imperfect competition in the product market, the
Divisia formula used by the KEO group,

H W” il BL/I

Lz ] FZ W/I i FLM

where w;, is the wage rate of the ith labor input, is still an appropriate input index..

Let us consider L. Cost minimization implies

0g 0L 0 GL: w

Wy = )\z 37 5
oL oL, oL, 9%
‘oL
where /4, is the marginal cost. This implies
5wl =) %y =\E,
. 2oL, oL

since we have from the linear homogeneity of L

L= oL —L,.
£ L,

Then, we have

”WLL

Q:i c Z _ Vi Z /l /l _/l
Lr Lz i= ’ agL HZ Wlf /l it

Thus, the Divisia quantity index is still appropriate aggregator in our framework. In the same vein, the
corresponding Divisia price index is also an appropriate one.
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AS Sargan's test of appropriateness of instrument choice

It is shown (see Godfrey 1988 pp.174-176) that the statistic ﬁ'QA_lQ'ﬁ /n is asymptotically distributed as
)(2 (rank of Q) where

A=onlpo-ox(tx) do-0x (i) xo+ox(th) x0f

in which Q is the matrix of instrumental variables, X s the projection of X on O, n is number of
observation, and # is residual vector. In our case, rank of Q for the regression specification obtained using
the two-step method is

rank of Q = 3+the Number of MarkupDUMMY coefficient that is statistically significant
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Tablel

Industry Classification

Sector Name Abbreviation
1  Agriculture Agri.
2 Coal Mining Coal Mining
3  OtherMining Other Mining
4  Construction Construc.
S5 Food and Kindred Products Food
6 Textile Mill Products Textile
7  Apparel Apparel
8 Lumber and Wood Lumber
9  Furniture and Fixtures Furniture
10 Paper and Allied Products Paper & Pulp
11  Printing, Publishing and Allied Products Printing
12 Chemicals Chemicals
13 Petroleum and Coal Products Petro. & Coal
14 Leather Leather
15 Stone, Clay, Glass Stone & Clay
16 PrimaryMetal Pri.Metal
17 FabricatedMetal Fab. Metal
18 Machinery,Non-electrical Gen. Machinery
19 ElectricalMachinery Elec.Machinery
20 MotorVehicles Motor Vehicles
21 Transportation Equipment and Ordnance Trans. Equipment
22 Instruments Instruments
23 MiscellaneousManufacturing Misc. Manufac.
24 Transportation Transportation
25 Communications Communica.
26 ElectricUtilities ElectricUtilities
27 Gas Utilities Gas Utilities
28 Trade Trade
29 Finance Insurance and Real Estate Finance & Re. Es.
30 Services Services
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Marginal-Cost Mark-Up and Managerial-Inefficiency Effect: Summary
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Total Agri. Construc. Manufac turing Services
1962 weight 1990 weight 1962 weight 1990 weight
Mark-Up (myu)
Japan
1962-73 1.101 1.112 1.040 1.431 1.098 1.094 0.981
1974-79 1.098 1.125 1.034 1.456 1.057 1.056 1.053
1980-92 1.113 1.155 0.968 1.548 1.094 1.095 1.053
UsS
1950-73 1.027 1.038 0.862 1.069 1.028 1.025 1.059
1974-79 0.973 0.982 0.741 1.059 0.984 0.982 0.986
1980-91 0.976 0.984 0.741 1.086 0.981 0.978 0.986
Managerial-Inefficiency Effect (gamma)
Japan 0.156 0.165 Zero 0.308 0.090 0.069 zero
(Inefficient) (Inefficient) (Neutral) (Inefficient) (Inefficient) (Inefficient) (Neutral)
LIS -0.052 -0.086 Zero 0.096 -0.055 -0.075 -0.138
(Efficient) (Efficient) (Neutral) (Inefficient) (Efficient) (Efficient) (Efficient)
Share in GDP excluding Government (%)
1962
Japan 5991 12.24 6.93 28.55 1220
US 52.94 4.78 7.63 27.71 12.82
1990
Japan 59.01 2.52 1047 2538 20.65
US 54.68 2.58 6.77 20.55 24.78

Notes: "Total" = 21 industries excluding 9 problematic industries. "Manufacturing" = 18 industries. Food is excluded since it is

"problematic' in the United States. See the text. "zero'" =
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Table3
Anuual Rate of Technological Progress (%) 1962-90: Summary
Total Agri. Construc. Manufacturing Services
1962 Weight 1990 Weight 1962 Weight 1990 Weight
Japan
1962-1990
Revised 0.661 0.839 -0.783 0.251 1.674 1.951 -0.032
Traditional 0.616 0.784 -0.808 0.300 1.626 1.891 -0.138
62-73
Revised 0.860 1.181 -1.338 0.074 2.243 2.624 0.275
Traditional 0.830 1.184 -1.436 0.153 2.170 2.548 0.350
74-79
Revised 0.756 1.378 -1.592 -0.031 1.510 1.914 1.795
Traditional 0.706 1.316 -1.677 -0.088 1.538 1.960 1.601
80-90
Revised 0.402 0.185 0.273 0.600 1.156 1.250 -1.344
Traditional 0.347 0.071 0.363 0.672 1.093 1.153 -1.598
US
1962-1990
Revised 0.390 0.216 1.598 -0.305 0.639 0.698 -0.185
Traditional 0.421 0.318 1.432 -0.297 0.596 0.649 0.096
62-73
Revised 0.555 0.640 0.772 -0.516 0.675 0.746 0.854
Traditional 0.605 0.802 0.678 -0.511 0.569 0.628 1.318
74-79
Revised 0.033 -0.091 0.892 -0.328 0.137 0.110 -0.297
Traditional 0.104 0.010 1.199 -0.359 0.134 0.104 -0.090
80-90
Revised 0.411 -0.070 2.897 -0.061 0.879 0.973 -1.247
Traditional 0.402 -0.031 2.390 -0.030 0.882 0.976 -1.119
Share in GDP excluding Government (%)
1962
Japan 59.91 12.24 6.93 28.55 12.20
us 52.94 4.78 7.63 27.71 12.82
1990
Japan 59.01 2.52 10.47 25.38 20.65
US 54.68 2.58 6.77 20.55 24.78

Note: "Total" =21industries excluding 9 problematicindustries.
"Manufacturing" =18 industries. Foodis exludedsinceitis "problematic.”" See the textfor explanation.
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Mrarrlr(-up, Managerial Inefficiency, and Rate of Technological Progress: Selected Industries
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Managerial Inefficiency

Revised Rate of

Traditional Rate of

Fffect (gamma) Mark-Up Technological Progress (%) Technological Progress (%)
Japan US Japan Us Japan UsS Japan US
Lumber 0.091 Zero 1.109 0.995 1.036 0.607 1.032 0.582
Paper & Pulp 0.158 Zero 1.189 1.028 1.515 0.395 1.506 0.399
Printing Zero Zero 1.047 1.051 -0.755 -0.325 -0.942 -0.395
Chemicals 0.216 -0.173 1.276 0.899 2.268 0.426 2.368 0.416
Stone & Clay  0.188 Zero 1.229 1.010 1.073 0.469 1.143 0.456
Pri. Metal 0.105 Zero 1.115 0.987 1.112 0.168 1.286 0.223
Gen.Machinery Zero Zero 1.058 1.022 1.770 1.153 1.492 1.121
Elec.Machinery  -0.022 Zero 1.049 1.018 3.818 1.877 3.744 1.801
MotorVehicles -0.030 Zero 0.990 1.054 2.703 -0.176 2.719 -0.329
Trans. Equipment 0.113 0.034 1.133 1.019 0.575 0.412 0.440 0.385
Instruments Zero -0.061 1.020 1.001 3.296 1.356 3.112 1.157
Agri. Zero Zero 1.009 0.813 -0.783 1.598 -0.808 1.432
Construc. 0.308 0.096 1.485 1.072 0.251 -0.305 0.300 -0.297
Services Zero -0.138 1.025 1.030 -0.032 -0.185 -0.138 0.096

Notes: The mark-up rate is the weighted average of sub-period mark-up rates. The rate of technological progress is for 1962-1990.
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Figure 1 Mark-Up in Japan and US
Mark-Up in Japan (1962-92)

ECO/WK P(2000)46

ﬁmuu_ium S
*dRNUE ISIA

I ymdwdinby -sueay

IRNUE “ISTN

] sjudwinasuj

1 juowdimby ‘suei],

SIIIYIA A0)OIA

] Lrourgoeyy 29[
AIUIYIBN "UID)

163910 "q &

639N "M

f 1 Ae) » uog [ 4e1) 3 ouoyg

ﬂ NETTRR N |
180D % 04334

FEUILE) |

[e0D) 3 0139

S ——— s[eammay)

] sjearmay)

7] 6273 [] 7479 [ 8092
Mark-Up in US (1950-91)

Sunpurg Sunurig

] ding » 1odeg ] ding 2 aadey
danyIuan ] samjuany
Jqung Jquing
paeddy pPIeddy
XL, LILACAR
*INPSUO)) ] -onnswo)

.:wﬁ . t ‘M 3v

LI I L L I R i | L L B L L B A
° T a9 = x v %

1.6
14
1.2

1
0.8
0.6
0.4

A so3 [] 7479 8091




ECO/WK P(2000)46

Eecoccocoocooo
- QA XL N TN =
11 I I R T I T |
T N SIDNAIIS
N
f BN UBIA *ISIA]
wn spudunysuf °
=1
U judwdmby -suea | %va
s = Z
2 = SIPIYIA 10J0JA EN
= -
mb M L1ulydB 9
Dml M.. N ELIITRTY (\IRIETSY ®
=
= M = [ERI “qed 7
o ~
2 - S BRI g 2 S
2 & | 9
23 © &w) % quo)s “ I
_ \o
EQ = sowet g
@ D = k=]
“ = m._ [e0) % ‘0ndg = ,n“u\
B
=T = S 1waY) F -
o m SunuLig z
N L
«
R w i dng 2» 1adeg M
—
o m._ .u.E::._:ry_ mnm
el = Jquiny ._
u 3
W_b m pPreddy
= m i
1 IMXI,
Sl 1 INIISUO))
AN F
/ U3y
T T T T T T T T

(WIWWIRA0D) SUIPNPXY) o, O WIS

T

(%,) $s2.30.14 [EIIBojoUYPI],

100

(UBUIIL A0 SUIPNPX) %, JAD Ul 3161

[ R — T R — S I ]
A XN TN AN - O
P PR R RATI T ST I SR N

(%,) ssa.50.14 [eIBojouPI],

SDIAIIS

dRJnuBy *ISHA

S)URWI NIISUY

judwdinby sueuj,

SIPIYP A 1010

ARuiyorpy 919

AIUIYIBL “UIL)

BRI "qed
[e39IN "1
A1) 3 sumg
ey

20D % "0133d
NEANITEN 9]
Sunurig

ding » a2degq

[ anyumng
[ aaquiny

[ Paeddy

[ XY,

INaIsuo)

‘udy

1990 Share

@ Traditional == 1962 Share

! Revised

35



ECO/WK P(2000)46

Table A.1: Mark-Up and Managerial-Efficiency Effect by Industry: Japan (1962-92)

3 4 8 9 10

INDUSTRY Agni. CoalMining OtherMining Construc. Food Textile Apparel Lumber Furniture Paper & Pulp

Problematicornot Problematic Problematic

Mark-Up(myu)

62-73 1.040 1.768 1.754 1.431 1.080 0.970 0.990 1.099 1.073 1.184
Upper bound (5%) 1.056 1.859 1.781 1.452 1.085 0.980 0.998 1.107 1.084 1.199
Lower bound (5%) 1.025 1.676 1.727 1411 1.074 0.961 0.981 1.090 1.062 1.169

74-79 1.034 1.909 1.624 1.456 1.080 0.935 1.001 1.092 1.021 1.172
Upper bound (5%) 1.047 2.011 1.646 1.476 1.085 0.943 1.015 1.099 1.043 1.187
Lower bound (5%) 1.021 1.808 1.602 1.436 1.074 0.928 0.988 1.084 0.998 1.157

80-92 0.968 1.674 1.754 1.548 1.080 0.954 1.037 1.126 1.073 1.203
Upper bound (5%) 0.974 1.762 1.781 1.570 1.085 0.958 1.046 1.136 1.084 1.218
Lower bound (5%) 0.961 1.586 1.727 1.525 1.074 0.950 1.028 1.117 1.062 1.187

Managerial- A . .

" Neutral NA NA Inefficient Neutral Neutral Neutral Inefficient Neutral Inefficient

Inefficiency(gamma)

estimate zero 0.785 0.357 0.308 zero zero zero 0.091 zero 0.158
t-value zZero 5.397 9.285 7.635 zero Zero zero 4.135 zero 4.362
OutputTrendChang
Changeat74-79 NA Yes No No NA NA NA No NA No
Change at80-92 NA No No No NA NA NA No NA No
11 12 13 14 15 16 17 18 19 20

INDUSTRY Printing  Chemicals Petro.&Coal Leather Stone&Clay Pri.Metal Fab.Metal Gen.Machinery Elec.Machinery MotorVehicles

Problemati cornot

Mark-Up(myu)

62-73 1.056 1.245 1.223 0.97 1.229 1.115 1.073 1.074 1.058 0.999
Upper bound (5%) 1.065 1.276 1.250 1.004 1.255 1.125 1.078 1.085 1.061 1.001
Lower bound (5%) 1.047 1.213 1.195 0.991 1.202 1.105 1.067 1.062 1.056 0.997

74-79 1.009 1.261 0.989 1.005 1.229 1.115 0.989 0.993 1.009 0.984
Upper bound (5%) 1.019 1.293 1.041 1.010 1.255 1.125 1.015 1.001 1.014 0.987
Lower bound (5%) 0.998 1.228 0.937 0.999 1.202 1.105 0.963 0.984 1.004 0.982

8092 1.056 1.312 1.082 1.074 1.229 1.115 1.016 1.074 1.058 0.984
Upper bound (5%) 1.065 1.346 1.113 1.095 1.255 1.125 1.035 1.085 1.061 0.987
Lower bound (5%) 1.047 1.279 1.052 1.053 1.202 1.105 0.997 1.062 1.056 0,982

Manag.erlal— Neutral Inefficient Neutral Neutral Inefficient Inefficient Neutral Neutral Efficient Efficient

Inefficiency(gamma)

estimate NA 0.216 NA NA 0.188 0.105 NA NA -0.022 -0.030
t-value NA 3.041 NA NA 3.128 4.438 NA NA -4.468 -4.778
OutputTrendChang
Change at74-79 NA No NA NA No No NA NA No No
Change at80-92 NA No NA NA Yes No NA NA No No
21 22 23 24 25 26 27 28 29 30

INDUSTRY Irans.Equipmen Instruments Misc. Manufac. Transportati C Electric Utilities  Gas Utilities Trade Finance &Re. Es  Services

Problemati cornot Probl tic Probl tic Probl tic Probl tic Probl tic Probl tic

Mark-Up(myu)

62-73 1.133 1.047 1.157 1.875 0.657 0.602 NA 1.903 0.156 0.981
Upper bound (5%) 1.143 1.067 1.174 2.013 0.677 0.664 2.057 0.178 1.022
Lower bound (5%) 1.123 1.027 1.140 1.738 0.637 0.540 1.749 0.133 0.940

74-79 1.133 1.003 1.145 2.326 0.808 0.839 1.990 0.243 1.053
Upper bound (5%) 1.143 1.014 1.167 2.495 0.909 0.904 2.149 0.281 1.060
Lower bound (5%) 1.123 0.992 1.123 2.158 0.706 0.773 1.831 0.205 1.047

8092 1.133 1.003 1.188 2.696 0.943 1.053 1.990 0.335 1.053
Upper bound (5%) 1.143 1.014 1.207 2.896 0.972 1.090 2.149 0.385 1.060
Lower bound (5%) 1.123 0.992 1.168 2.495 0.914 1.016 1.831 0.284 1.047

Managerial- Inefficient  Neutral  Inefficient  NA NA NA NA NA NA Neutral

Inefficiency(gamma)

estimate 0.113 NA 0.110 1.123 NA NA 0.591 -1.339 NA
t-value 4.648 NA 2.401 5.397 NA NA 2.619 -3.188 NA

OutputTrendChang

Change at74-79 Ne NA No Neo NA NA NA Neo No NA
Change at80-92 No NA No No NA NA NA Yes No NA
NA=NotApplicable
SeetheTextforexpl f the' Probl ic"' category.
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Table A.2: Mark-Up and Managerial Inefficiency Effect by Industry: United States (1950-91)

o - ) )

v -

S -

1

5

6

2 3 4 7 8 9 10

INDUSTRY Agri. CoalMining OtherMining Construc Food Textile Apparel Lumber Furniture Paper & Pulp

Problemati cornot Problematic

Mark-Up(myu)

50-73 0.862 0.878 1.104 1.069 0.349 0.987 1.009 0.995 1.029 1.052
Upper bound (5%) 0.876 0.899 1.118 1.083 0.400 0.994 1.012 1.003 1.034 1.059
Lower bound (5%) 0.849 0.858 1.091 1.054 0.299 0.980 1.005 0.987 1.024 1.045

74-79 0.741 0.936 1.073 1.059 0.349 0.963 1.009 0.995 0.983 0.994
Upper bound (5%) 0.766 0.958 1.095 1.074 0.400 0.969 1.012 1.003 0.989 1.006
Lower bound (5%) 0.715 0.914 1.050 1.045 0.299 0.957 1.005 0.987 0.976 0.982

8091 0.741 0.830 1.073 1.086 0.349 0.963 1.009 0.995 1.004 0.994
Upper bound (5%) 0.766 0.847 1.095 1.101 0.400 0.969 1.012 1.003 1.016 1.006
Lower bound (5%) 0.715 0.813 1.050 1.071 0.299 0.957 1.005 0.987 0.991 0.982

Managerial-

Inefficiency(gamma) Neutral Efficient Neutral Inefficient NA Neutral Neutral Neutral Neutral Neutral
estimate NA -0.153 NA 0.096 -1.066 NA NA NA NA NA
t-value NA -2.133 NA 2.086 -2.193 NA NA NA NA NA

OutputTrendChang

Change at74-79 NA Neo NA Neo No NA NA NA NA NA
Change at80-91 NA No NA No Yes NA NA NA NA NA
11 12 13 14 15 16 17 18 19 20

INDUSTRY Printing Chemicals Petro.&Coal Leather Stone&Clay Pri.Metal Fab.Metal GenMachinery Elec.Machinery MotorVehicles
Problemati cornot
Mark-Up(myu)

50-73 1.053 0.924 1.005 1.231 1.047 1.013 1.029 1.046 1.042 1.089
Upper bound (5%) 1.058 0.947 1.008 1.259 1.057 1.021 1.035 1.051 1.049 1.102
Lower bound (5%) 1.049 0.901 1.002 1.202 1.038 1.005 1.022 1.041 1.036 1.076

74-79 1.036 0.864 1.005 1.231 0.956 0.949 1.004 1.006 0.981 1.002
Upper bound (5%) 1.047 0.885 1.008 1.259 0.970 0.957 1.012 1.020 0.992 1.016
Lower bound (5%) 1.026 0.843 1.002 1.202 0.943 0.940 0.995 0.992 0.971 0.988

8091 1.053 0.864 1.005 1.231 0.956 0.949 1.004 0.976 0.981 1.002
Upper bound (5%) 1.058 0.885 1.008 1.259 0.970 0.957 1.012 0.985 0.992 1.016
Lower bound (5%) 1.049 0.843 1.002 1.202 0.943 0.940 0.995 0.966 0.971 0.988
Managerial-

Inefficiency(gamma)  Neutral Efficient Neutral Inefficient ~ Neutral Neutral Neutral Neutral Neutral Neutral
estimate NA -0.173 NA 0.193 NA NA NA NA NA NA
t-value NA -2.118 NA 2.510 NA NA NA NA NA NA

OutputTrendChang

Changeat74-79 NA No NA Yes NA NA NA NA NA NA
Change at80-91 NA Yes NA No NA NA NA NA NA NA
21 22 23 24 25 26 27 28 29 30

INDUSTRY Trans.Equipmen Instruments Misc. Manufac. Transportation Communica  ElectricUtilities Gas Utilities Trade  Finance &Re.Es  Services
Problemati cornot Probl tic Probl tic Probl tic Probl tic Problematic
Mark-Up(myu)

50-73 1.030 1.031 1.017 0.575 0.678 0.370 1.169 1.202 0.611 1.059
Upper bound (5%) 1.035 1.035 1.020 0.595 0.690 0.384 1.179 1.215 0.626 1.076
Lower bound (5%) 1.025 1.026 1.013 0.555 0.666 0.355 1.159 1.190 0.596 1.042
74-79 1.004 0.973 0.989 0.600 0.659 0.370 1.129 1.131 0.523 0.986
Upper bound (5%) 1.009 0.979 0.996 0.620 0.670 0.384 1.138 1.143 0.536 1.002
Lower bound (5%) 0.999 0.968 0.983 0.579 0.648 0.355 1.120 1.119 0.509 0.971
8091 1.004 0.948 0.989 0.645 0.711 0.370 1.255 1.131 0.584 0.986
Upper bound (5%) 1.009 0.952 0.996 0.667 0.723 0.384 1.267 1.143 0.597 1.002
Lower bound (5%) 0.999 0.944 0.983 0.623 0.698 0.355 1.243 1.119 0.571 0.971
Managerial-

Inefficiency(gamma) Inefficient  Efficient Neutral NA NA NA NA Inefficient NA Efficient

estimate 0.034 -0.061 NA -0.370 -0.414 -0.927 0.147 0.106 -0.460 -0.138
t-value 2.095 -4.495 NA -3.283 -1.244 -7.261 5.857 3.000 -5.842 -2.601
OutputTrendChang
Changeat74-79 No No NA No No No No No No Yes
Change at80-91 No No NA No Yes No No No No Yes
NA=NotApplicable
SeetheTextforexpl f the ' Probl ic" category.
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Table A.3
Rate of Technological Progress by Industry: Japan (1962-90)
1 2 3 4 5 6 7 8 9 10
INDUS TRY Agri. CoalMining OtherMining Construc. Food Textile Apparel Lumber Furniture Paper&Pulp
Manag.erml Neutral Problematic Problematic Inefficient Neutral Neutral Neutral Inefficient Neutral Inefficient
Ineffidency
1962-1990
Revised -0.783 0.945 3.400 0.251 0.233 1.112 0.473 1.036 0.992 1.515
Traditional -0.808 0.681 3.579 0.300 -0.049 1.123 0.519 1.032 1.021 1.506
62-73
Revised -1.338 5.588 5.855 0.074 0.536 1.347 0.830 1.807 0.923 1.816
Traditional -1.436 4.396 6.299 0.153 -0.023 1.309 0.952 1.819 1.118 1.810
74-90
Revised -0.389 -2.208 1.701 0.377 0.019 0.946 0.222 0.495 1.040 1.303
Traditional -0.362 -1.862 1.700 0.403 -0.067 0,992 0.215 0.480 0.953 1.291
11 12 13 14 15 16 17 18 19 20
INDUSTRY Printing Chemicals Petro.&Coal leather Stone&Clay Pri.Metal Fab.Metal Gen. Machinery Elee. Machinery Motor Vehicles
Managerml Neutral Inefficient Neutral Neutral Inefficient  Inefficient Neutral Neutral Effficient Effident
Ineffidency
1962-1990
Revised -0.755 2.268 -0.137 0.830 1.073 1.112 1.738 1.770 3.818 2.703
Traditional -0.942 2.368 -0.111 0.758 1.143 1.286 1.603 1.492 3.744 2.719
62-73
Revised -1.872 3.741 -1.321 1.323 1.804 1.788 2.645 1.765 4,778 4.369
Traditional -2.241 3.925 -1.084 1.330 1.950 2.063 2.297 1.208 4,905 4.396
74-90
Revised 0.041 1.240 0.708 0.484 0.560 0.637 1.103 1.774 3.146 1.542
Traditional -0.015 1.283 0.582 0.356 0.578 0.741 1.115 1.694 2,931 1.552
21 22 23 24 25 26 27 28 29 30
INDUSTRY  Trans. Equipment Instruments Misc.Manufac¢ Tramportaion Communica. Elcctric Utilities GasUtilities Trade  Finance & Re. B+ Services
Managerial
Ineffi ug'enqr Inefficient Neutral Inefficient Problematic Problematic Problematic Problematic Problematic Problematic  Neutral
1962-1990
Revised 0.575 3.296 1.554 -0.005 2.990 3.423 NA 2.626 7.718 -0.032
Traditional 0.440 3.112 1.450 1.212 3.406 2.867 3.173 3.341 -0.138
62-73
Revised 1.532 5.192 2.343 -0.107 3.025 6.614 NA 3.681 8.962 0.275
Traditional 1.231 4.828 2.108 1.440 3.651 5.180 4.702 4.586 0.350
74-90
Revised -0.095 1.978 1.001 0.067 2.966 1.227 NA 1.887 6.849 -0.248
Traditional -0.114 1.917 0.987 1.052 3.234 1.265 2.107 2.471 -0.480

NA=Not Applicable
Seethe textfortheexplanation ofthe ' Problematic" category.
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TableA .4

Rate of Technological Progress by Industry in US (1962-90)

1 2 3 4 5 6 7 8 9 10
INDUSTRY Agni. CoalMining OtherMining Construc. Food Textile Apparel Lumber Furniture Paper&Pulp
Mmmgerml Neutral Effident Neutral Inefficient Problematic  Neutral Neutral Neutral Neutral Neutral
Ineffidency
1962-1990
Revised 1.598 0.009 -0.680 -0.305 9.005 1.204 1.000 0.607 0.575 0.395
Traditional 1.432 -0.162 -0.786 -0.297 0.467 1.191 0.954 0.582 0.520 0.399
62-73
Revised 0.772 -2.240 0.228 -0.516 14.133 0.722 0.822 0.606 0.628 0.611
Traditional 0.678 -2.302 0.270 -0.511 0.111 0.666 0.742 0.603 0.521 0.629
74-90
Revised 2.185 1.628 -1.316 -0.156 5.524 1.546 1.126 0.608 0.538 0.243
Traditional 1.968 1.376 -1.525 -0.146 0.720 1.562 1.104 0.568 0.520 0.237
11 12 13 14 15 16 17 18 19 20
INDUSTRY Printing Chemicals Petro.&Coal  Leather Stone&Clay Pri.Metal Fab. Metal Gen. Machinery Elec. Machinery Motor Vehicles
Mmmgerml Neutral Effident Neutral Inefficient Neutral Neutral Neutral Neutral Neutral Neutral
Ineffidency
1962-1990
Revised -0.325 0.426 0.696 0.286 0.469 0.168 0.439 1.153 1.877 -0.176
Traditional -0.395 0.416 0.676 0.187 0.456 0.223 0.375 1.121 1.801 -0.329
62-73
Revised 0.426 0.899 0.194 0.184 0.628 0.163 0.630 0.273 1.632 -0.060
Traditional 0.254 0.910 0.195 0.134 0.634 0.158 0.499 0.175 1.428 -0.330
74-90
Revised -0.852 0.093 1.052 0.359 0.357 0.172 0.304 1.778 2.051 -0.259
Traditional -0.851 0.070 1.017 0.224 0.330 0.269 0.288 1.794 2.065 -0.328
21 22 23 24 25 26 27 28 29 30
INDUSTRY  Trans.Equipment Instruments Misc.Manufac Transportaion Communica. Electric Utilities GasUtilities Trade  Finance & Re. Es  Services
ﬁ:‘;?(gi::: Inefficient Effident Neutral  Problematic Problematic Problematic Problematic Inefficient Problematic Effident
1962-1990
Revised 0.412 1.356 0.965 1.447 1.608 -14.316 -0.078 1.067 0.049 -0.185
Traditional 0.385 1.157 0.956 1.333 2.001 0.475 -0.404 1.082 0.502 0.096
62-73
Revised 0.760 1.630 1.178 2.384 1.578 -14.945 1.370 1.078 0.865 0.854
Traditional 0.655 1.118 1.160 2.168 1.736 1.386 1.188 1.124 1.218 1.318
74-90
Revised 0.167 1.163 0.814 0.790 1.629 -13.869 -1.087 1.060 -0.523 -0.913
Traditional 0.196 1.184 0.812 0.748 2.189 -0.162 -1.512 1.052 0.000 -0.757

NA=Not Applicable
Seethe textfortheexplanation ofthe ' Problematic" category.
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Table A.5:
Sargan's Test for Appropriateness of Instrument Choice

Japan United States
Probability of Test Statistics Degrees of Probability of Test Statistics Degrees of

Industry under Null Hypothesis (%) free dom under Null Hy pot hesis (%) freedom
Agri. 71.94 5 99.95 4
Coal Mining 100.00 5 100.00 5
Other Mining 94.10 4 99.87 4
Construc. 86.99 5 99.99 5
Food 97.95 3 97.67 3
Textile 99.86 5 100.00 4
Apparel 98.23 5 99.93 3
Lumber 89.60 5 93.81 3
Furniture 99.97 4 99.87 5
Paper & Pulp 100.00 5 100.00 4
Printing 6047 4 99.82 4
Chemicals 98.06 5 74.95 4
Petro. & Coal 91.55 5 90.23 3
Leather 88.12 5 24.68 3
Stone & Clay 82.66 3 95.57 4
Pri.Metal 99.90 3 94.63 4
Fab. Metal 98.76 5 99.20 4
Gen. Machinery 100.00 4 100.00 5
Elec. Machinery 56.31 4 99.36 4
Motor Vehicles 96.04 4 85.82 4
Trans. Equipment 53.30 3 72.53 4
Instruments 88.76 4 100.00 5
Misc. Manufac. 91.76 5 99.96 4
Transportation 58.00 5 96.98 5
Communica. 90.56 5 99.88 5
Electric Utilities 63.70 5 74.05 3
GasUtilities NA NA 99.74 5
Trade 97.12 4 46.67 4
Finance & Re. Es. 15.74 5 99.30 5
Services 99.96 4 99.80 4
Note :

NA=NotApplicable.Nullhypothesisisth atinstruments areappropriate.

Anvofteststatisticsinthe table arerenorte dfor th eresressionsnecificationobtain e dbvu se ofthetwo-stenme thodde scribedin themaintext.

40



272.

271

270.

269.

268.

267.

266.

265.

264,

263.

262.

261.

260.

259.

258.

257.

256.

ECO/WK P(2000)46

ECONOMICSDEPARTMENT

WORKING PAPERS

Entry, Exit, and Aggregate Productivity Growth: Micro Evidence on Korean Manufacturing
(December 2000) Chin-Hee Hahn

The Tax Systemin Korea: More Fairness and Less Complexity Required
(December 2000) Thomas Dalsgaard

A Multi-Gas Assessment of the Kyoto Protocol
(October 2000) Jean-Marc Burniaux

The Changing Health Systemin France
(Octaber 2000) Y ukata Imai, Stéphane Jacobzone and Patrick Lenain

Inward Investment and Technical Progressin the UK Manufacturing Sector
(October 2000) Florence Hubert and Nigel Pain

Aggregate Growth: What have we Learned from Microeconomic Evidence?
(Octaber 2000) John Haltiwanger

Determinants of Long-term Growth: A Bayesian Averaging of Classical Estimates (BACE) Approach
(October 2000) Gernot Doppelhofer, Ronald I. Miller and Xavier Sala-i-Martin

The Great Reversals: The Politics of Financial Development in the 20" Century
(October 2000) Raghuram G. Rajan and Luigi Zingales

Trade and Growth: Still Disagreement about the Relationship
(October 2000) Robert Baldwin

Growth Effects of Education and Social Capital in the OECD Countries
(Octaber) Jonathan Temple

Human Capital in Growth Regressions: How Much Difference Does Data Quality Make?
(October 2000) Angel de la Fuente and Rafael Doménech

Raising the Speed Limit: US Economic Growth in the Information Age
(October 2000) Dale W. Jorgenson and Kevin J. Stiroh

Summary of an Informal Workshop on the Causes of Economic Growth
(October 2000) Jonathan Temple

Knowledge, Technology and Economic Growth: Recent Evidence from OECD Countries
(Octaber 2000) Andrea Bassanini, Stefano Scarpetta and Ignazio Visco

Average Effective Tax Rates on Capital, Labour and Consumption
(October 2000) David Carey and Harry Tchilinguirian

The Health Care Systemin Poland
(September 2000) Nathalie Girouard and Y utaka Imai

Public Expenditure Reform: The Health Care Sector in the United Kingdom
(August 2000) Vincent Koen

41



ECO/WK P(2000)46

255,

254,

253.

252.

251

250.

249,

248,

247.

246.

245,

244,

243

242,

241,

240.

239.

Regulatory Reformin Road Freight and Retail Distribution
(August 2000) Olivier Boylaud

Regulation, Market Sructure and Performance in Air Passenger Transportation
(August 2000) Rauf Gonenc and Giuseppe Nicoletti

Policy Interdependence during Economic Transition: the Case of Sovakia 1999-2000
(June 2000) Joaquim Oliveira Martins and Tristan Price

E-Commerce: Impacts and Policy Challenges
(June 2000) Jonathan Coppel

The Implementation and the Effects of Regulatory Reform: Past Experience and Current Issues
(June 2000) Rauf Gonenc, Maria Maher and Giuseppe Nicoletti

The Concept, Policy Use and Measurement of Sructural Unemployment: Estimating a Time Varying NAIRU
across 21 OECD Countries
(June 2000) Pete Richardson, Laurence Boone, Claude Giorno, Mara Meacci, David Rae and David Turner

Options for Reforming the Spanish Tax System
(June 2000) Isabelle Joumard and Aristomeéne Varoudakis

Economic Growth in the OECD Area: Recent Trends at the Aggregate and Sectoral Level
(June 2000) Stefano Scarpetta, Andrea Bassanini, Dirk Pilat and Paul Schreyer

Economic Effects on the 1999 Turkish Earthquakes: an Interim Report
(June 2000) Alexandra Bibbee, Rauf Gonenc, Scott Jacobs, Josef Konvitz and Robert Price

Policy Influences on Economic Growth in OECD Countries. an Evaluation of the Evidence
(June 2000) Sanghoon Ahn and Philip Hemmings

The Tax System in the Czech Republic
(May 2000) Chiara Bronchi and Andrew Burns

The Tax System in Norway: Past Reforms and Future Challenges
(May 2000) Paul van den Noord

A Changing Financial Environment and the Implications for Monetary Policy
(May 2000) Paul Mylonas, Sebastian Schich, Gert Wehinger

Carbon Emission Leakages. a General Equilibrium View
(May 2000) Jean-Marc Burniaux and Joaquim OliveiraMartins

The Healthcare System in Hungary
(April 2000) Eva Orosz and Andrew Burns

Comparing Semi-Sructural Methods to Estimate Unobserved Variables. the HPMV and Kalman Filters
Approaches
(April 2000) Laurence Boone

New Issues in Public Debt Management: Government Surpluses in Several OECD Countries, the Common

Currency in Europe and Rapidly Rising Debt in Japan
(April 2000) Paul Mylonas, Sebastian Schich, Thorsteinn Thorgeirsson and Gert Wehinger

42



