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Abstract:

Many economists agree that the optimal monetagyisuthe one which, in face of
technological shocks, succeed in maintain low (ewamo) inflation rate.
Nevertheless, the complexity of production processl irreversibility of
investment decisions are not really considered.aiidhat, in a model designed to
flesh out macroeconomics dynamics, it is importaot to understate the
investment behaviours. We investigate a non limeastment model for the main
european countries to take into account the changesnonetary regime
experienced since 1970 on capital accumulation ga®c This econometric
analysis is an original framework by using SmootanEition Regression models,
in which monetary orientations appear to play aamgple in out of equilibrium
dynamics of total capital stock. We also provideoaparative study of capital
stock accumulation processes in France and in thiéed}States for the sole
equipment and computer goods. It reveals that a milation target leave open
the possibility of an economic instability.
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I ntroduction

Many economists agree that the optimal monetagyisuthe one which, in face of
technological shocks, succeed in maintain low (erzero) inflation rate. The

Central Banks have to remove interest rates talig@bnflation pressures, this
ultimate target is supposed to provide therefoabibtation of output gaps. This
“theoritical consensus” about the aim of CentrahlB& nevertheless criticable : it
supposes that the apparition of a new technologufigcient to explain the rise of
productivity. They do not consider time to build,ilm other words, that returns on
investment can not be immediate, because depemdasdpacities of firms to

integrate efficiently new capital processes. B, fitcraises the question of the
role of monetary policy and mainly the way by whitie Central Bank can take
place. This paper tries to understand this dehaaally called “rules versus
discretion”. We explore the role of monetary polipyocess in France, lItaly,
Germany and The Netherlands, over the last decideslso compare the capital
stock accumulation process between France and tiedJStates for the sole
equipment and computer goods. In the United-Stzdes only, we consider two
sub-periods (1967-1981 et 1982-1997) that corredpgonthe major monetary
policy changes occuring in the early eighties (Ro@eéD., Romer D.H. 1989 ;

Clarida R., Gali J. and Gertler M. 1998 ; Romer C1B99).

The plan of the paper is as followsSection Il presents the econometric
procedure used to estimate the relation betweentatapccumulation and
monetary intervention$ection 11 discuss about an important issue for monetary
policy in face of technological shockgection 1V offers concluding remarks.

81 : Non linear modelsfor investment dynamics

Following S. Tevlin and K. Whelan (2000), we betpyn implementing a linear
model that considers the adjustment costs of thmtatastock between two
periods, and also the deviations separating thectafe stock from the optimal

one. Nevertheless, the Squares Cusum Tests reveainstability of the



parameters. We thus develo@aooth Transition Regression model (STR) so as
to introduce the changes of regimes of the captalbmulation process. To select
a relevant STR model, we apply the methodologyothiced by Terasvirta T.
(1994), that is a serie of embedded (overlappiesfst

The generic model we implement is thus the follawvin

Ak = ¢(1)* Ake.1 + c(2)*AY¢ + ¢(3)* AR; + ¢(4)* ACR : {Linear Component}

+

(c(B)* AY¢ + ¢(6)* AR: + c(7)* ACR)*(1 + exp{(-c(8)*(k1 — c(9))})* : {Non
linear Component} (1)

with, k; the capital stock ; iYthe national product ;{Rhe cost of capital ;
CFk the Cash Flow ; c(1) to c(4) the coefficients lné tinear model ; c(5) to
c(7) the potential parameters of the function ) &8, the speed of the change
of the constitutive values of the transition fupati; c(9) = c, the regimes’
change threshold.
One should notice that the transition functionseesally reflect thechanges of
the speed of the capital accumulation process. Comparingresition functions
does not offer any insight about changes of grovefimes, but only about
dynamic reactions of the accumulation processes.thfis have the following
relations:

» The speed of adjustment increases when the tramgiinction tends to
1

» Conversely, the speed of adjustement decreases twigertransition
function tends to O.

82 : Resultsand properties of non linear STR models

We distinguish between the linear component anchtimelinear component of the
models. Graphs 1-6 describe the results for the lmegar component (i.e.
transition functions). Tables 1-6 present the valoé the coefficients of both
linear and non linear components. Within STR mqdéks speed of adjustment of
the capital stock is captured by the shape ofresition functions. By definition,

those functions are defined over [0 ; 1].



2.1. European countriestransition functionsresults

Table 1
GERMANY (1981:3 — 2003:4)
cw | c@ | c@ | cwl cEl cE)| c@) c@ cd
0.89 | 0.036 -0.2 -0.12 | 210 | 0.01
-0.002 | 0.011 -0.02

(**) ™) (**) (**) *) *)

: : i Breush-
Adjusted 1 5 gy | PIOb (P-4 5500 | Godfrey |  0.32

R : Statistic) Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a S%eshold)

GERMANY TRANSITNDFUNCTION (Graph 1)

1.0
0.8
0.6
0.4
0.2
0.0 e s e S R S e Y o T T T T T e T
80 82 84 86 88 90 o2 oq 96 o8 oo
Table 2
FRANCE (1980:2 — 2003:4)
cw | ce | c@ | c4| cel ce)| c@ c@ cd
0.88 | 0.08 |-0.004 0.12 | 320 | 0.002
0.003/ 0.12| -0.1
(**) (**) *) (**) ™ |
. Breush-
Adjusted | 27 | Prob (P4 600 | Godfrey | 0.24
R Statistic) : Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a S%eshold)



FRANCE TRANSITION FUNCTION (Graph 2)
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Table 3
ITALY (1980:1 — 2002:4)
ct) | co | c@ | cwl coel ce)| c@ c@ co
0.88 | 0.20 | -0.015 0.012 | 256 | 0.005
0.013| 0.08 | -0.03

(**) (**) (**) *) ™) |
: 5 5 Breush- !

Adjusted i g5 | PIOb (P 500 | Godfrey |  0.42
R ! Statistic) 5 Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a S%eshold)

ITALY TRANSITION FUNCTION (Graph 3)




Table 4

The NETHERLANDS (1970:1 — 2003:3)

ca) | c@ | c@ | c@l cey ce| c@) c@ c

066 | 0.12 0.19 001 | - | 2310002
10.002 i
(**) **) (**) *) * |
: Breush- |
Adjusted i gy | PrOb (P 5000 | Godfrey | 0.12
R ! Statistic) ! Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a 3¥%eshold)

The NETHERLANDS TRANSITION FUNCTION (Graph 4)

From Graphs above, we observe that the speed of adjaswhé¢he capital stock

and its (time-lagged) reactions to exogenous shaokshus different from one
country to another (see for example the reactiohghe various transition

functions occuring during the years 1989 ; 1991 2882-93). We also see that
Italy is the only country that exibits an accelenat of its capital stock

accumulation process during the 1980-1998 periddeCcountries (France, The
Netherlands and Germany) are all in a decelergimase, except for Germany
during the first years of its political re-unifican. One should note also that,
since 1995, The Nertherlands experiment a phasestained acceleration of the
capital stock accumulation process. Since 1995 care isolate two groups of
countries : Italy and The Netherlands are in agaeaof acceleration, while France
and Germany stay in a phase of deceleration (Se€r@phs 1-4). Moreover, the

exogenous variables are different.



They also have a different impact on investmentadyics depending on the

country and the periods. Those results are extelyssommented in Section 3

(83). Next sub-section describes the comparatiudysbetween France and the
United-States.

2.2. Comparative Study between France and the United-States
(Equipment and computer goods).

Table 5
USA (1982:1 — 2004:2)
C(2) C(2) C@3) | CM@| C C(6) C@) ¢C@B cC@©9
0.87 0.23 -0.01 347 | 0.009
0.033] -0.1 - -

(**) **) * |

. Breush-
Adjusted | 5 gq | PIOb (P 5600 | Godirey | 0.58

R : Statistic) | Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a S%eshold)
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SA TRANSITION FUNCTION (Graph 5)
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Table 6

FRANCE (1981:1 — 2004:4)

ca) | c@ | c@ | c@l coGy ce| c@) c@ c

0.89 | 0.17 '((’,;?4 007! - ) 0.13 | 262 | 0.018

(**) (*) ' 6™
i Breush- |

Adjusted | 555 | Prob (P-4 500 | Godirey | ©0.24
R ! Statistic) ! Stat |

(Between brakets : coefficients values; ** : siggaht at a 1% threshold ; * : significant at a 3¥%eshold)

FRANCE TRANSITION FUNCTION (Graph 6)
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From Graphs 5-6, we notice that the reduction ef ¢hpital stock basis greatly
modifies the shape of the adjustment process. Congp&raph 2 and 6, we

observe a greater volatility of the french tramsitftunction when the capital stock

is bounded to equipement and computer goods only.

Next section presents our main results. We focugheninteraction between
monetary variables and investment decisions. Figr glarpose, we distinguish
between the linear (i.e. capital accumulagense) and the non linear component

of the models (i.e. speed of adjustment of thetahpiock/transition dynamics).



83 : Capital accumulation and adjustment processes
- On capital accumulation (linear component)

We observe that France and lItaly are (weakly) b&nso variations of the short

term interest rate, and not sensible to liquiddagstraints (Cash Flow).

Conversely in Germany and in the Netherlands, logtderm interest rate has a
non significant impact on capital accumulation dwes, while liquidity
constraints have a strong influence, particuladythe Netherlands. We also
notice that in the four countries, investment exjiemes positively react to
variations of the amount of sales, but that thesetrons are contrasted from one
country to another. Indeed, the impact of the vaailables (variations of Sales) is
stronger in the Netherlands and in Italy, if we pame to France and Germany.
For the same reasons, the monetary intervention® laa different impact
according to the nature and size of the capitatkstimdeed, the short term real
interest rate in France and the United-States hsigraficant impact when the
capital stock is equipment and computer goods. Tdsslt is linked to the fact
that the variations of the short term interest ratlect essentially “flexible
investment decisions”, i.e. decisions that coulddmorted at a longer term. Such
decisions concern the necessary improvements efimxiproduction capacities,
and should be distinguished from replacement imvest decisions. Indeed,
replacement investment decisions are relativelgpemdent of the variations of
the short term interest rate. Consequently, thg kenm evolution of the capital
stock is less sensible to the evolution of the tshierm interest rate as it
incorporates a larger scale of capital goods -oholy replacement investment
goods.

For the United-States, the STR model confirm thpaot of the major monetary

policy change that occurs in the early eighties, tba capital accumulation

dynamics.
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- On the speed of adjustment of the capital stock (non linear component)

Our econometric results suggest the following olesteyns:

1.

The reactions of the capital accumulation processdjor exogenous
shocks (Oil crisis, 1991 Iragi war, German re-wafion ... etc.) are
specific to each country. For example, France ahd Netherlands
react quite immediately to the first 1991 Iraqis@iwhile Italy and

Germany are weakly affected.

Since 1992-1993, we observe a decrease of the gffeadumulation
which is linked to the global economic depressiod & common to
all countries. Only the Netherlands and Italy expent, since 1994-
1995, an increase of the speed of capital accuionlaErance and

Germany are still trapped in a phase of decelaratio

The volatility of the speed of adjustment is diffiet depending on the
countries, the size of the capital stock and theods we consider.
More precisely, and as an illustration, if we olsethe evolution of
the speed of the transition in France, for the 19839 period and in
the United-States for the 1982-1997 period, we kwmiec to higher

volatility in France.

The variables that are involved in the transitiamctions are not
substitutes and are calibrated differentely frora country to another.

For the United-States, it seems that the variatanthe interest rate
are “neutral” over the observed changes of the dspefe capital
accumulation. This means implicitely that monetagrventions are
no more a primary cause for the distorsions ofttaesition function.
Moreover the period of stability corresponds toaaneleration of the
speed of capital accumulation dynamics. The obsectanges of the
speed of capital accumulation are linked to thelwan of non

11



monetary variables (variations of the amounts ¢ésJaand also to

exogenous shocks.

6. For european countries, the interpretation ef ithpact of monetary
policies on investment decisions is less clear thahe US case. If the
monetary variable has a significant impact on thadition function in
the Netherlands and -above all- in Germany, itsachpin non
significant in France and Italy. In spite of thisetsity, we observe for
example a strong similarity of the shape of thenditéon functions
between France and Germany. This means that evstruaturally
similar countries, exogenous variables have a rdiffie impact on

accumulation processes, particularly monetary béeta

Now, if we compare the linear and non linear congms of the models, we
notice major differences between the linear and lim@ar components. The last

remark raises a serie of questions:

* Why Sales become non significant in all countries?
* Why short term interest rate becomes significantGermany and The
Netherlands?

* Why investment adjustments become sensible todityuconstraints in
France and in Italy? And conversely,

* Why investment adjustments become non sensible iqaidity
constraints in The Netherlands?

To answer those questions is not a trivial taske ahswer is essentially linked to
the diversity of the national contexts of producti@ithin the euro zone. If the
speed of adjustment of the capital stock (non limeeponent) is influenced by
liquidity constraints in France and ltaly, it isri@@nly because self-financing is a

current investment strategy in those countries.
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Then, if we suppose that the Bundesbank is (htsdtly) a monetary reference for
the Banque de France or the Banca di Italia, wédcalevantly assume that the
short term interest rate is higher in France aaly.ltConsequently in Germany,
the monetary variable influences investment adjasts) while French and Italian

investors are more sensible to liquidity constraint

Another question is related to the observation thatvariations of sales become
non significant in all countries. Since real valésbare known to have a stronger
impact on long term accumulation processes (liramponent), this is not a
surprising observation. The speed of adjustmerih@fcapital stock is thus less
sensible to the variations of sales, compare famgte to the evolution of Cash-

Flow in France and lItaly.

84 : Conclusion

Estimations of STR models confirm the idea thatef)mational heterogeneity is a
major feature of investment decisions, particularlyEurope. We find more
precisely that the reactions of the adjustment ggscof the capital stock are
specific to each economic situation, and are styoimfjluenced by the objectives

of the monetary policy within each country.

We also observe that, even in countries which arelas from an aggregate
economic point of view, the reactions to exogenshiscks are fundamentally
dissimilar. Stabilizing the reactions of economexidion-makers, for example to
monetary changes or fiscal changes, is then ausetask since it could greatly
simplify the coordinating and regulatory role of r@pean institutions by
improving convergence and reducing structural difipa. In this respect, and
because of its crucial position, the European @éitank (ECB) is confronted to
serious challenges, and the stabilization of imest decision-makers’
expectations is part of these challenges. Improwaggnts’ confidence for the
ECB’s monetary orientations, is then a decisiveeaspf the political debate
about the objectives, the means and the efficiefiegonetary policies within the
European Union. The expected effects could be actexh of the range of

investment decisions’ volatility, and a validatiohthe major ECB’s objectives.
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