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Abstract

An enduring and important debate in economics concerns the effects of military spending on
economic growth. It has generated a huge literature, with a variety of results and no clear
consensus. The end of the Cold War led to marked reductions in military burdens and to
renewed concerns on whether this was likely to lead to a ‘ peace dividend’ or a‘peace
pendty’. This paper revigts the debate using a sample of smdl industrialising economies. It
estimates a growth equation and an investment equation, where investment is afunction of
growth and military expenditure The datais used to consider the individual economies and to
provide some pand time-series results, which show some evidence of a negative impact of
military spending on growth and investment.
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1. Introduction

The economic effects of military spending have been debated over a number of years.
Since Benoit (1973) suggested thet military expenditure had a positive impact on
development, alarge body of empiricd literature has developed, looking a cross
country studies and time series case sudies of individua economies, without
achieving any clear consensus. The results do suggest that military expenditure has a
negative impact on growth in advanced economies through it being a the expense of
investment, but there is no evidence of a sgnificant effect for developing economies.
Thedifficulties of generalising across large groups of economiesled to the growth of
cae dudies, which while hdping to gain an understanding of the dynamics of the
relaionship for individua countries, il meke generdisation difficult (Dunne, 1995).
At the same time the end of the Cold War should have heraded important changes for
any military expenditure-growth relationship. The marked changesin military

spending around the world have added to the variance of the data and made it more
likely that any effect of military expenditure on growth will be picked up. There are
aso now enough post Cold War observetions to make re-estimating the defence-
growth relaionship worthwhile.

This paper’s contribution to the debate is to esimate growth and investment equiations
for arange of amdl-indudridisng economies for the period 1960-98, usng pand
datamethods. Section 2 provides a brief overview of the issuesin the literature, with
section 3 discussing the sample selection ard data collection. Section 4 then develops
the commonly used Feder-Ram growth modd, but noting recent criticiams of it dso
develops an dternative Solow-Swvan growth modd. Section 5 then discusses the
gpplication of the modds, usng dynamic pand methods and section 6 presents the
resultsfor both modes. Findly, section 7 presents some conclusions.



2. Economic Effects of Military Spending

Theordticdly, any evduaion of theimpact of military spending on growth is
contingent on the theoretica perspective used. Neoclassica models are generdly
supply side with afocus on the trade off between 'guns and butter’ . Keynesan modds
see military spending Smply as one component of public expenditure and so of
aggregate demand and focus on the demand side, dthough any effects of military
expenditure on invesment, employment or technology will have supply side
implications through the production function. A group of inditutional economists
focus on the dameaging impect of the military indudtrid complex on the economy and
Marxigs vary from the postive effects of the underconsumptionists, through
preventing redlisation crises to its possible negetive impact on the profit rete (Dunne,
1990). When moving to empirica andysesit is necessary to determine the leve of
abdraction a which the anadysisis to be presented and to operationdise the theory to
form an applied modd. This has led to avariety of empirica work from gpplied
econometrics to more focussed inditutiona case study approaches. When Satigticd
andysisis undertaken it is generdly the neoclassical/K eynesan mode s that are used
asthese are most amenable to the creetion of forma modds, though some studies
have adopted a more ad hoc approach. Studies dso differ in terms of the country
coverage, whether they use time series or cross section data, the time period covered
and the empiricd methods used (Dunne, 1996).

In generd, the empirical andyses have identified a number of channes by which
military spending can influence the economy and both can be positive or negetive. It
can take skilled labour away from civil production, but on the other hand can train
workers, particularly in developing economies where the military may provide
vauable kills. It can teke the best capita equipment from civil industry to produce a
high technology enclave, on the other hand there may be positive externdities of the
development of the military sector on the civil sector. It can leed to damaging wars,
but may maintain peace and lead to economic benefits from more prosperous dlies. It
can dimulate demand in a stagnant economy and lead to growth, but may create
bottlenecks in a congrained economy. Findly, it may dow down deve opment
through the fostering of amilitarigtic ideology, but on the other hand nationdist
atitudes may increase effort and output and the military and militaristic ideology may



be used to control the workforce. Clearly whether the net effects are positive or
negative is an empirica question and is likely to differ across countries (Deger and
Sen, 1995, Ram 1995)

Following the ad hoc gpproach of Benoait's origind study, which found a positive
effect of military spending on growth in developing countries an impressive literature
has been built up using econometric andyses of single equation reduced form modes
and smultaneous equation models, which mode both direct and indirect effects
(Smith, 2000). In addition, macroeconometric modes have been used to Smulate the
likely impact of changes in military pending a country and internationd level
(Gleditsch et d., 1996).

One can argue that the overdl results tend to show an inggnificant or negetive impact
of military spending on economic growth in developing countries and a clearer
negaive impact in developed economies, through military spending being at the
expense of investment rather than consumption. This does, however, hide adiversty
of literature and results. Many of the earlier cross-section anadyses have found sample
sdection to be important and thisled to calls for more case sudies. Time series
andyses of individuad economies and groups of economies have improved
understanding, but aso produced a variety of results (Dunne, 1996). This suggests
that working between these extremes, using cross-country studies of groups of Smilar
economies with releively long time series may be of value. This paper takesthis
goproach, focusng upon asample of smal indudtridising economies.



3.Data

The datafor the empiricd andyssis taken from the World Bank Economic Indicators
(2000), with military burden data taken from the Stockholm International Peace
Research Indiitute (SIPRI). A sample of countries that could be described as smal
indugtridising economies were chosen and after losing anumber of countries because
of missng dataa sample of 14 countries remained. The characterigtics of these
countriesare given in Table 1.

Table 1: Sample Characteristics 1998

Country Population Military GNP Rank
Millions Burden per capita
% $1998

Chile 14.8 35 4990 66
Brazil 165.9 14 4630 63
Argentina 36.1 13 8030 55
Venezuda 232 13 3530 81
San 394 13 14100 39
South Africa 414 14 3310 83
Portugd 10.0 2.2 10670 48
Mdaysa 222 16 3670 78
Greece 105 48 11740 46
Philippines 75.2 14 1050 12
India 979.7 2.2 440 161
lsrael 6.0 86 16180 32
Pakigtan 1316 46 470 158
S. Korea 46.4 31 8600 51

Source: World Development Indicators, 2000 and SIPRI Y earbook 2001.



4. Analysing Military Expenditure and Growth

Econometric andyses of the relation between military spending and growth in
developing economies have followed a numbers of different goproachesin the
literature. There are models based on neoclassical production functions, with the
Feder-Ram variant being the most popular; Keynesian Smultaneous systems
augmented by an aggregate production function; more atheoreticd datistica andyses
using Granger causdlity and cointegration techniques (Dunne, 1996).

The smple Feder-Ram mode has gppeded to defence economists, mainly because of
its ability to explicitly treat externdity effects of the military on the non-military
sector. In the basc modd two distinct sectors military (M) and non-military (C) are
assumed with labour L and capitd K the divisble inputs, and the military sector is
assumed to have an externdity effect on the rest of the economy.

M=M (Lm,Km) @
C=C(Lc,Kc, M) @
with Q=M+C (€]
K=Kwm+Kc @
L=Ly+Lc ©®

If sectord input productivities are alowed to differ such that the retios of the margind

productivities for the sectors are;

M/Ck=M"_/C_ =1+d (6)

Then military spending can have two different effects, the productivity differentia d
and the externdity effect (dC /dM > 0). Following Biswas and Ram (1986) and

reformulaing in terms of aggregate inputs, taking the totd derivative of Q, dQ and
then subdtituting and manipulating gives.

dQQ=bdL/L+a (I/Y)+((d/1+d)— Cn) dM/M (M / Q) @



The coefficient on the last term is the sum of the externdity and factor productivity
differentia effects of military spending. Following Biswas and Ram (1986) and
assuming that the externdity parameter isnot C' but C'yy (M/C) and is denoted g
alowsusto write.

dQQ=bdL/L+a (1/Y) +((d/ 1+d) - ) dM/M (M / Q) + gqdM/M

Separate estimates of gqand d can be obtained.

To operationdise the modd for empirica gpplication the instantaneous rates of
change of the variables are replaced by their discrete equivaents giving:

DYi/Yu=ao+a; DL/ler+az 1Y+ as DMIMe1r (Mi/Yt.y)

+a4DM¢/Mt1

Initidly, these modes were used on cross sections, but increasingly have been applied
to time seriesfor individua countries

Such modes have, however, come under alot of recent criticism (Birdi and Dunne,
2002; Dunne and Willenbocke, 2000), which leads us to consider the Smple
neoclassca Solow-Swan growth modd used in Smith and Dunne (2002). Thiswas
developed by Mankiw et d. (1992) and used to study the economic impact of military
spending by Knight et d. (1996). Output Y; is determined by capitd K;, labour
enhancing technology A;, and labour L; :

Yt = Kta (Atl_t )l_a (10)

Capita gtock is gross investment | plus the depreciated capital stock of the previous
period and output is devoted to consumption, invesment, human capitd and military

©)

©



expenditure. Taking the Steady ate equilibrium leve of output as

Iny = (a/ -a) In(3-c-m) - In(n+gr+d) + ot (11)

with ¢ and m shares of consumption and military spending in output, n the growth of
labour force, g the growth of technology and d the rate of cagta depreciation.

Now Inyt=k+ (1) Iny; +1 Inyy (12)

Thistype of rdaionship has been estimated on cross country deta, with good results,
but some criticism (Lee, Pesaran and Smith, 1997, Temple, 1999)

Now we have dedlt with the gronth effect of military spending and would expect
from thismode that military expenditure would have a negative effect on growth
through itsimpact on investment. In this paper we assume thet the demand for
military spending is exogenous -a common assumption in most dudies



5. Egimation M ethods

A mgor problem with time series andyses of the economic effect of military
expenditure has been the rdaively smdl amount of variation in the data over time. It
isamply difficult to identify any particular effect of military spending, given the

other changesthat are taking place. The Sze of the cutsin military spending that
followed the end of the Cold War has improved the situation for researchers. At the
same time the development of pand data methods, which pool cross section and time
series data, have dso asssted in overcoming the lack of independent exogenous
vaidion in the data, especialy when used for ardatively homogenous group of
countries (Murdoch et d., 1997). Thereisa problem with pooled estimates, however,
as the cross section and time series parameter may be measuring different things, the
former the long run and the laiter the short run effects. The pooled rdation isthen a
weighted average of the two (Smith and Dunne, 2002)

Pand data methods provide a variety of approaches to attempt to ded with some of
these issues, with pooling the smplest form and fixed effect , random effect and
random coefficient estimators providing more flexible gpproaches. The pooled OLS
method Smply estimatesamodd of the form:

Yit=2a + b Xt + Y (13

ondl of thedata, j=1,2,..N and t=1,2,...T. Thisimplicitly assumesthat dl parameters
are the samefor each country. The most common pand estimator is the one way fixed
effects esimator, which dlows the intercept to differ across countries:

Yit=aj+ b X + Yt (14)

Thisis equivaent to taking deviations from the mean of each group for the whole
time period for each observation and then using these deviaionsin the regresson.
Taking deviations in thisway means that only the within group varigtion is consdered
and the information in the between group cross sectiond reation isignored. The
pooled estimates give both types of information, within and between, equa weight.

Time fixed effects can dso be dlowed for, separately or together in atwo way fixed
effect modd:

yit=at+aj;+bXt+ Y (15)



Thisdlowsfor acompletely flexible trend common to dl countries. A random effects
modd dlows for the interceds to be random, drawn from some probability
digribution with afinite number of parameters. This gives an estimator thet is
between the pooled and fixed effects modds, but we do not useit here.

With the redively long time series available it has become possible to introduce
dynamicsto the pand datamodds. In dynamic modds of the form:
Yir= aj+ b X+l X + Yo (16)

the fixed effect estimator is not consstent as N, the number of groups, goesto infinity
for fixed T because of lagged dependent varidble bias, which biases|  downwards. It
is, however, conggent as T goesto infinity. For sampleswhere T islarge, asitis
here, the biasis smdl. If the parameters differ over the groups

yit=aj+ b Xt +1j X1+ gt 17
then there is afurther heterogendty bias. This arises because the error in the fixed
effects equetion is:

U=t (0 - B) Xt + (- 1) Yjea (18)
which is corrdaed with the regressors. Thiswill biasthe estimate of | upwards
towards unity, in the standard case where the Xt is positively seridly correlaed. The
bias will be smdler in the long run effect b/(1-1 ) because the estimate of b is biased
downwards and the estimate of | biased upwards. When T islarge this bias can be
avoided by estimeting each equation individudly and then taking the weighted or
unweighted average of the individua estimates. A common weighted averageisthe
random coefficient modd (RCM) estimator of Swamy (1970) discussed in Pesaran
and Smith (1995).

10



6. Estimaion Results

Taking our sample of 14 smdl industridising over the period 1960-97, datafor GDP,
gross domedtic fixed invesment (constant 1995 US $) and population are combined
with SIPRI data on military expenditure as a share of GDP.

Table2: AverageInvestment Share, Military Burden and Growth

AVS AVSMV
Chile 173 .038
Brazil .266 015
Argentina 225 024
Venezuda 231 019
Span 211 .029
South Africa 235 .030
Portugal 218 046
Mdaysa 264 043
Greece 244 052
Philippines 213 017
India 217 032
lged 229 158
Pakistan 178 061
South Korea 237 044

AVSl: Average share of investment

AVSM: Average share of military spending

AVDLY Average growth of output

S88RBER

AVDLY
044
048
026
029

3

032
042

To edimate the relation between military expenditure and investment, apooled OLS

modd is esimated following Smith (1980)
jt=a+bmt+ggt + yt
then afixed effects

ljt=aj+bme+gge+ Yo

and athird form which estimates a separate regression for each country

ijt=aj+ by Me+t g ge+ Y

and then computes the Swamy (1970) random coefficient modd estimator of the

mean of the coefficients.

Thisgavetheresultsin Table 3

(19)

(20)

(21)
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Table 3: Investment Equation Results

N=14 Pooled Fixed Fixed RCM
one two
m -0.123 -0.111 -0.101 0.103
(-0.52) (-1.90) (-1.05) (0.17)
Diny 0.443 0.398 0.314 0.373
(0.76) (6.55) (6.72) (5.20)
congtant 0.209 0211 - 0.212
(8.14) (48.5) - (16.1)
Without Isradl
N=13 Pooled Fixed Fixed RCM
one two
m -0.957 -0.622 -0459 0.972
(-1.52) (-4.61) (-251) (0.15)
Diny 0.778 0.396 0.369 0.357
(1.28) (6.30) (6.03) (4.71)
congtant 0.222 0.228 - 0.214
(8.49 (39.0 - (15.3)
Notes:
Pooled:

RCM: Random coefficient moddl
Fixed one: One way fixed effects, with group effects
Fixed two: Two way fixed effects

Absolutet retios in brackets

These results show a negative, though inggnificant, impact of military burden (m) on
the share of investment in output (i), except for the random coefficient estimates, with
asgnificant positive effect of growth, except for the pooled results. Ingpecting the
plots of the country means of military gpending, investment, and growth showed
Isradl to be something of an outlier. While there is no judtification for excluding Israel
apriori from the sample it is worth investigeting the effect on parameterswhen it is
dropped. The negative effect of military burden becomes significant for the fixed
effects modds, but less sgnificant for the random coefficients modd. This shows a
clear differencebetween the cross section relationship, which is best represented in
the pooled modd, and the time series relationship which is represented by the random
coefficient and fixed effects models.

Taking the Feder Ram modd
DYifYit1=ao+ a1 DLit/Lit1 + az lifYit1+ as DMigMita (M i Yit-1)
+a41DMi/Mit1 (22
and esimating this over the 14 countries gave the results in Table 4. Edtimates are



reported for asmple pooling of the data, the Swamy random coefficients or pooled
mean estimator and for fixed country effects. A timetrend isincluded to proxy

technology and so fixed time effects are not considered.

Table4: Feder-Ram Growth Equation Results

Congant

DLit/Lita

i Yita

DMi/Mita Mt Yit1)
DM i/Mit-1

-

q:Size
d: Externdity

Notes:
Pooled:

Pooled

0054
(10.74)
0.202
(1.68)
0.002
(1.03)
-0.007
(-0.05)
0018
(1.47)
-0.0006
(-359)

0.018
0.011

RCM: Random coefficient model

Fixed: Fixed effects
t ratios in brackets

RCM

-0043
(-0.60)
0.098
(0.05)
0412
(2.70)
-1531
(-0.68)
0.092
(0.83)

(-0.89)

0.092
-3.878

Fixed

0025
(12.6)
0.002
(0.80)
-0.074
(-0.55)
0015
(1.34)

(-39

0.015
-0.056

These results are extremely poor with only afew of the variables showing

sgnificance across the three specifications. While the RCM results differ from the
other two, in no specificaion are the military spending terms significant and the
individud country results show them to be sgnificant for only 2 of the fourteen
countries. Clearly, this does not contradict the common finding of little Sgnificant
effect of military spending, but the results of the Feder Ram growth are redlly rather

poor.

Moving on to congder the dternative method of modeling the rdaionship, the
Sdow-Swan growth model, assuming the growth of technology less capita

depreciation (g+d) is 0.05, can be operationdised as:



Dinyt=f +f1DInjjt+f2Inja+faDInme+falnma
+f 51NN +0.05) + fgInye + 7 T+f gDInyjes+ f 7 U )

Which when estimated givesthe resultsin Table 5.

Table5: Solow Growth Equation Results

Pooled RCM Fixed OECD
RCM
Condant -0.0x4 0973 - 1074
(1.47) (1.81) (2.53)
DInij 0.137 0.157 0.144 0.214
(11.7) (3.89) (12.6) (6.04)
IN i 0.018 0.041 0.042 0.037
(2.81) (1.35) (4.90) (1.56)
DInm; -0.014 -0.008 -0.021 -0.058
(1.64) (0.44) (2.50) (3.17)
In M1 0.006 -0.0004 -0.008 -0.003
(2.82) (0.02 (1.99) (0.21)
In v -0.003 -0.185 -0.038 -0.10
(2.89) (4.53) (4.26) (2.71)
In(n, +0.05)  -0.039 -0.183 -0.043 -0.143
(5.47) (1.31 (3.84) (3.11)
T -0.0003 0.004 0.0004 0.002
(2.18) (2.15) (1.49) (1.96)
Dinyy 1 0.22 0.043 0.97 0.029
(5.51) (0.69) (2.35) (0.52)
Long run:
i 6.0 0.22 1.10 0.27
m 3.0 -0.002 -0.26 -0.03
Notes:
Pooled:

RCM: Random coefficient model

Fixed: Fixed effects

RCM OECD: Random coefficient mode resultsfor same period for OECD countries, Dunne and
Smith (2000)

Absolute t ratiosin brackets

The pooled and fixed effects give rdatively Smilar results, but different sgnsfor
lagged military share and hence the long run effect. The random coefficient results
vary, but they are generdly less sgnificant than the fixed effects. The long run values
for the pooled do not gppear to make sense, being both large and pogtive for
invesment share and military burden. The results for the random coefficient and fixed

14



edimates are more sendble and give anegative sign for the military burden, with the
fixed effects giving the largest vaue. This shows a clear difference between the cross
section relationship and the time series raionship. In the random coefficient mode
thereisno evidence tha y is Granger causa with respect to m, wheress in the pooled
thereis Asin the investent equation, this shows a clear difference between the cross
section relationship, which is best represented in the pooled modd, and the time series
relationship which is represented by the random coefficient and fixed effects models.

Overdl, the reaults are cong stent with those for the OECD in Smith and Dunne
(2002), which suggest that military spending does not have a pogtive effect on growth
in the long run, but would appear to have a dear negetive short run effect.

7. Conclusions

This paper has provided a contribution to the debate on the economic effects of
military spending on economic growth, focusng upon a sample of amall

indugtridising economies and using pand data techniques. The large changesin
military spending in the post Cold War period, have increased the variaion in the deta
meking it more likely that empirica analyses would be ableto diginguish any
underlying macroeconomic relaionship from noise.

Egtimating the commonly used Feder-Ram modd gave poor results, but asmpe
neoclassica growth equation was more successful. There was some evidence of a
negaive impact of military spoending on growth and investment in the small
indugtridising economies. Certainly there was no evidence of any postive effect. This
finding implies that cuts in military spending are unlikely to lead to macroeconomic
problemsfor these economies and may even provide some cyclicd advantages.
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Table Al:
Individual

country
results

Chile
Brazil
Argentina
Venezuda
Spain
South Africa
Portugal
Maaysa
Greece
Philippines
India
lsreel
Pakistan
SKorea

Mean

D Ini;

Coeff
0.04
0.28
0.48
0.12
0.24
0.25
0.18
0.18
0.22
0.13

-0.06
0.12
-0.09
0.09

0.16

T ratio
0.79
3.49
6.33
591
5.09

10.89
6.26
4.60
5.14
3.60

-0.52
254

-1.16
2.86

Ini,,

Coeff
0.07
0.14
0.19
0.05
0.02
0.13
0.02
0.09
0.14
0.01

-0.10
0.06

-0.22
0.03

0.04

T ratio
111
1.66
178
161
0.40
2.84
0.73
157
2.34
0.22

-0.67
1.86
-1.79
0.95

D Inm;

Coeff
-0.01
-0.05
-0.02
-0.06
-0.05
0.01
0.01
-0.03
0.02
0.07
-003
-0.03
0.16
-0.07

-0.01

T ratio
-0.11
-2.00
-0.59
-2.47
-1.25

0.30
0.22
-1.66
0.32
3.63
-0.39
-1.04
2.88
-1.64

Inm,,

Coeff
0.05
0.02
0.01
-0.06
0.05

0.01
0.05
0.01
0.05
0.03
0.00
0.06
0.09
0.05

0.00

T ratio
-1.50
-0.69
-0.67
-3.12
-1.21

0.60
1.56
-1.08
1.39
135
0.04
2.62
221
-1.91

In Yiea

Coeff
0.32
0.12
0.35
0.32
0.02
0.27
0.08
0.34
0.17
0.17
0.24
0.46
043
0.35

-0.26

T ratio
-2.25
-0.75
-1.82
-3.12
-0.42
-2.73
-2.07
-2.20
-2.01
-2.44
-1.58
-3.62
-3.25
-3.30

In(ry,
+0.05)
Coeff
-0.14
-047
0.20
0.34
0.00
0.08
-0.03
-037
-0.03
-0.23
-1.08
-0.08
-148
-0.27

-0.25

T ratio
-0.21
-0.42

0.32
2.33
0.03
0.66
-3.42
-2.43
-0.48
-1.63
-1.33
-1.72
-2.96
-1.42

trend

Coeff
0.01
0.00
0.00

-0.00
-0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.01
0.02

0.01

T ratio
2.74
0.05
147

-0.60
-0.61
2.16
1.66
2.22
1.44
0.56
1.75
317
1.84
2.66

D Iny;.s

Coeff
0.23
0.01

-0.02
-0.12
0.17
-0.02
0.10
-0.16
-0.23
0.26
0.05
0.37
-0.22
0.16

0.04

T ratio
1.09
0.08
0.16
-1.00
1.36
0.24
0.79
0.99
-1.32
2.16
0.23
2.33
-1.20
1.02



Feder Ram

Coeff

-0.0583¢

0.1
-0.1867<
-0.0069¢
-0.03907
-0.0488¢
-0.0332z
0.02054¢
-0.0386:
-0.02447
-0.19991
-0.0290¢
0.066044
0.04004¢

-0.04341

T ratio
-1.8198
-1.5726

-2.84775
-0.18685
-1.22323
-0.99941
-0.99735
0.910702
-0.97897
-0.96642
-2.14159
-0.74359
3.754937
1.341361

-0.60504

lid Yita

Coefficient
0.353529
0.432948
0.728756
0.246521
0.427888
0.297498
0.470275
0.199377
0.333782
0.377141
1.083361
0.393128
0.000197
0.430865

0.412519

T ratio

2.39451
3.862941
2.962654
2.011424
3.329332
2.614004
3.35726¢
2.005051
3.047587
3.897947
2.536051
3.08557¢€
0.17532¢
2.478592

2.69701¢

DLit/Lit1
Coefficient T ratio
0.657901 1.10154
0.104957 0.217438
1.273247 1.024867
-0.27406 -0.57029
-0.22275 -0.73079
0.036751 0.042212
-0.01472 -0.04409
0.488943 1.213942
-0.30941 -0.60951
-0.14157 -0.40372
0.159918 0.241923
0.13552 0.354535
-0.2816 -0.57176
-0.23386 -0.52229
0.098519 0.053143

DM;t/Mi¢1
(Mit/Y ita)
Coefficient T ratio

0.27935%4 0.161544
14733 0.383871
-2.3597E -1.86057
-10.8527 -1.60361
11.892%4 1.964648
-6.07087 -1.166
-1.5520z -0.58716
-0.87241 -0.7145
-1.7327 -0.55784
-5.337 -3.01224
-0.1991¢€ -0.04361
-0.14837 -0.5408
-7.1134% -2.18221
1.159817 0.236194
-1.5309¢ -0.68013

DM;it/Mita
Coefficient
0.039682
-0.04772
0.106104
0.145466
-0.28406
0.220284
0.118114
0.035869
0.136838
0.220862
0.057756
0.020655
0.553837
-0.0388

0.091777

T ratio

0.42410¢z

0.8484
1.41337€
1.30113¢
-1.6391€
1.44385z
0.68152¢
0.57516¢
0.68675€
4.640717
0.313801

0.27464
2.48236€
-0.1452¢

0.8289

T
Coefficient
0.00109
-0.00026
0.00137
-0.00036
-0.00089
0.000328
0.00148
-0.00099
-0.00031
-0.00101
-0.00039
-0.00052
-0.00024
{0.00321

-0.00049

T ratio
1.331234
-0.37545
1.451536
-0.48518

-2.448
0.365587
-3.24395
-1.19469
-0.46512
-2.94539
-0.50946
-0.72127
-0.63181
-2.50511

-0.88408
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