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FORECASTS AND CONSTRAINTS ON POLICY ACTIONS:
THE RELIABILITY QF ALTERNATIVE INSTRUMENTS!

by Carlo BIANCHI?, Jean-Louis BRILLET?
and Giorgio CALZOLARI?

ABSTRACT

Multipliers are often used for selecting alternative policies in economic
planning and forecasting. Particular wvariables like employment, trade
kalance, inflation or government budget usually i/mpose constraints on the
policy action. Therefore a criterion to be preferred to the raw multiplier
should be a trade-off critericn which measures the effect of a variation of
the instrument associated with a given cost on government budget, trade
balance, etc. The trode-off criterion computed from a macrosconomic
model is obvicusly affected by uncertainty to some extent; a criterion
which appears fo be strengly effective might at the same time be affected
by such an high degree of uncertainty as to recommend against its use.
The problem of uncertainty due to estimation errors will be investigated
in this paper through experiments on the Mini-DMS model of the French
economy .

! The research underlying this paper has been carried out in partial
fulfiltment of a joint research project between INSEE and the [BM
Scientific Center of Pisa. Some results concerning the government
budget constraint were presented at The Fifth World Congress of the
Econometric Society, M.1.T., Cambridge, MA, August 17-24, 1985. In
this paper the analysis is extended to constraints imposed by the trade
talance, employment and inflation rate. Comments are welcome.
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Service des Programmes, |.N.S.E.E., 18 Boulevard Adolphe Pinard,
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1. INTRODUCTION

The analysis of multipliers calculated from a large scale macroeconomic
model is usually the first step 1n the process of evaluating policy actions.
A large value of a multiplier, with the right sign, suggests that the
policy instrument should be wvery effective in moving up or down the
given target variable. A rough analysis should therefore recommend the
use of those instruments that exhibit large multipliers (provided that
appropriate scale adjustment have been made, n such a way that the
policy maker can recognize when a multiplier is small or large).

Some particular endogencus wvariables, however, usually impose
constraints on the policy action. Typical cases are the government
budget, the trade balance, unemployment, the rate of inflation, or
others.

The raw multiplier m=3y/3x measures the effect on the target variable
y of a unit change in the instrument x, and does not take into account
the cost that the action may have on the constraint wvariables, like
government budget, etc. It should therefore be more interesting for the
policy maker a trade-off criterion which measures the effect of a variation
of the instrument associated with a given cost in terms of government or
trade palance, inflation, etc.: in other words a trode-off criterion nfnk =
(ay/ax)/{ayk/ax) where x iz the instrument, y is the target endogenous
variable which we want to modify and Ve is the constraint variable.

Computation does not raise particular difficulties: for a linear model
the trade-off <criterion is simply the ratio of two reduced form

coefficients: for a nenlinear model it is the ratio of two impact multipliers,
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zach of which can simply be computed using finite differences as n Evans
and Klein (1968, p.49); extension to the multiperiod dynamic case is
straightforward (sustsined multipliers). The larger the trode-off
criterion, the more effective is expected to be the policy action.

Effectiveness cannot, however, be the only guideline for the decision
maker. Being risk averting, he will certainly be concerned with the
problem of reliability of the instrument he is using. The trode-off
criterion which is computed from the macroeconomic model is obvicusly
affected by uncertainty to some extent; a criterion which appears to be
strongly effective might at the same time be affected by such an high
degree of uncertainty as to recommend against its use.

The problem of uncertainty, which depends both on the numerator and
the denominator of the trade-off critericn, has been investigated by the
authers [1985) through experiments on the Mini-DMS model of the French
economy (see Foudquet et. al., 1978, and Brillet, 1881) for the case of the
government budget constraint. The results seemed able to give to the
policy maker indications much more practical and simple than those
obtained from analysing the raw multipliers as 1 a previous work of the
authors (1984}.

In this paper we shall extend the analysis tc four constraint variables:
government budget, trade balance, unemployment and inflation rate. In
particular, the gover‘nﬁ'\ent budget will receive a different treatment with
respect to the previous paper [(Bianchi, et al., 1983): the constraint will
be given by the cost for the government budget measured in points of
GDP, rather than the cost in absolute value.

Two of the most interesting ways the results can be used are the
following:

1} We can consider the trode-offs associated with government deficit and
one particular target variable. First we get, through the point

estimate of the trade-offs, a rank order on the average effectiveness
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of each instrument {provided they are effective, having the right
sign); then we see for which instruments the effectiveness can be
considered sigpificant, and what changes on the rank ordering are
induced by replacing the point estimate by a guaranteed value which
takes into account the dispersion (e.g. the lower bound of a
confidence interval).

2) We can observe the set of trade-offs associated with ene particular
instrument, looking at which ones can be considered significant, and
compare them with the multlplier§ associated with the same targets.
The introduction of the government balance in most cases considerably
increases the uncertainty; the increase appears to be even larger than
what we would expect from the assumption of independence between
the two multipliers, thus suggesting that correfation among multipliers
should be taken carefully into account.

When the pelicy is sustained for several periods (years), the trade-off

analysis must consider the cumulated or sustained effects of the policy

actions over the multigle periods. in this context two major points could
be focussed: some instruments become less reliable and the rank order of

the instruments is not the same as in the one-period (impact} case.

2. TRADE-OFFS AND EFFECTIVENESS OF POLICY ACTIONS

We begin with examination of the problem i1n case of a linear system of

simultaneous equations. Let the model be

(1) Ay, * Bx, = o, t=1,2,.... T
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where y, is the mxm vector of endogenous variables at time t, X, is the

m=<n vector of oredetermined variables and b, is the mx! vector of random
error terms at time t.

Provided that the system satisfies standard regularity conditions, we
may get estimates of the mxm and mxn matrices of structural coefficients,

A and B, such that asymptotically for T+=

vec (A_« - A)

(27 T ~ N(0,7).

vec [é - B)
The reduced form of the system is

(2) Ye = lx, ¢ vy t=-4A'8; v, = A'u

and if the j-th predetermined wvariable, x;‘t' is a policy instrument, the
i,j-th element of the matrix T is the impact multiplier of such an
instrument with respect to the target (i-th) endogenous variable:
wijfayr.tlax’.t. Let wus indicate with y, . the constraint variable under
examination (government budget, trade balance, etc.): ‘rrkj:aykt/ax/t will
be the related multiplier.

If our policy action moves the instrument Xjr’
the farget endogenous corresponding to an expected unit change in the

the expected change in

constraint variable is the trade-off

(4) wp g = Eafwbwi) i f“kw”wﬂ-
For exampie, if the target variable is the added wvalue (Q, see section 5)
and the constraint is the government budget (measured in points of the
gross domestic product, CFG/PIB), the trade-off in the che-pericd case
at 1981 (apart from the scaling factor given by a power of 10) is -7.58
for the instrument TACP (VAT rate on consumption), and -7.04 for the

instrument AG (government consumptron and investment, see the first
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table in section 5.2). The negative sign indicates that in both cases to
increase the added value there will be a cost for the government budget
{an increase of the deficit). The numerical values, more than separately,
are inferesting in relative terms, since they are already scaled and
comparable: for the same cost in terms government deficit, the gain in

the added value moving TACP is 30% larger than moving AG.

3. RELIABILITY OF THE INSTRUMENTS

Being the structural form coefficients wusually unknown, the policy
action must be based on the available estimates of coefficients and
corresponding trode-offs ﬁ.‘j"ﬁk,“ Investigating the exact distribution of
these estimates in small samples is presumably very hard. We can,
however, obtain a large sample approximation by resorting tc a well
known and widely adopted theorem on the limiting distribution of sample
statistics (8-method, see Rae, 1973, p.388): given {2), the estimate of

the trade-off will be asymptotically normally distributed as

(57 IT (Gl m i) ~ N(0.g"g)

g being the vector of first order derivatives of the rrade-off with respect
to the vector of structural coefficients

a{a”/vkj} / afvec A)

{6) g -
La(nij./wkf.) ! a{vec B

Reminding the expression of the trode-off given in {4), the elements of

the above vector of first derivatives can be computed as follows:
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(7) aln”/'nk!.)/aapq = {i/ﬂkiz}.[(arr’.f/aa - (Mkj/aapqhij”

pgd k]

'D_gw _ 2 kp_gw
[Ea a bw’-)/ﬂki (T'i,i/“kj ] Ea a bw}

- ip ., kp
(nqj/nkj]a’ { i a

T.. T
ij qf
and

(8) a(n’.ifﬂk,.)/abrs = (jf‘ﬂka).[faﬂ’-j/abrs)ﬂkj - (B'nkl./abrs}n”}]

o [if st

ke frkicfr) {if s =]].

(?/nka).(u‘»’.a
We may compute (7) and (8} at {A,8), then order them in a column
vector g as in (B). Then, according to (5), we may compute
a”k=(§~?§/r;5 as an estimate of the asymptotic standard error of the
i,f,k-th trade-off (y'. is the target, Xj is the instrument, ¥ is the
constraint).

Extension te nonlinear models is straightforward wusing numerical
simutation: carefully selected finite differences, as in Bianchi et at,
(1981), allow the computation of the trade-offs and of their asymptatic
variances and standard errors. It must be remarked that ¥/T is a
standard autcome of system estimation methods. For example, in case of
FIML estimation, /T may be the inverse of the Hessian (with minus sign)
of the concentrated log-likelihood, calculated at the point which maximizes
the likelihcod. When limited information estimation methods are applied,
as in our case, this matrix must be built block by block, after
coefficients have been estimated. Of course, according 1o the
representation  {8), since A angd B8 include restricted structural
coefficients (zerces and ones, for example), ¥/7 would be a very large

but sparse matrix. If we consider only the coefficients of the model
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which must be estimated, the matrix becomes a smaller full (but not
necessarily full rank) matrix. In our case, Mini-DMS for the French
economy model involves 155 unknown struckural coefficients, so that §/7
is a 155x7155 full matrix (symmetric, of course). Unknown coefficients and
the blocks of their asymptotic covariance matrix have been computed as in
Brundy and Jorgenson (1971, p.213).

Let us now suppose to perform a simple policy experiment. The policy
maker aims at changing the target Yie moving the instrument Xipe without
forgetting that his action will also change the constraint variable (in the
example given at the end of the previous section, the action will
presumably have a cost for the government budget). He will first check
if the estimated multiglier, ﬁr‘j' has the right sign. Also the estimate of
the multiplier of X with respect to the constraint variable ?rki must have
the right sign, otherwise the model cannot be considered an appropriate
tooi for evaluating the effects of the planned pelicy action.

If both conditions are fulfillad, the policy maker will consider the point
estimate ﬁi)’/ﬁkj as an average trade-off between the (expected) gain in
the target and the {expected) loss for the constraint variable: or, in
other words, as the expected gain in the target corresponding to a unit
loss for the constraint wvariable. However., he cannot trust complietely on
?rr.j/-?rki, since it is affected by errors in the estimated coefficients. To
get some indication about the guaranteed effectiveness of the policy action
he will buiid a confidence interval around the available estimate of the
trode-off (for example using L if he is only moderately risk averting,
:20”‘( if he needs stronger warranties). If the confidence interval does
not include the zero peoint (that is the trade-off is significantly
nea-zero), the lower bound (in absolute wvalue) of the interval will
indicate to the policy maker some kind of minimum guaranteed
effectiveness of his policy action.

For example, let us again look at the first table of section 5.2, and
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add hifk to the estimated trade-offs between the target Q (added wvalue)
and the constraint CFG/PIB [government budget measured in points of
GDP), which have the negative sign. We obtain in this way a tower
bound (in absolute value) for some sort of confidence interval for the
trade-off criteria. Apart from the scaling factor given by a power of 10,
we get -0.75 for the instrument AG (governiment consumption and
investment) and -0.53 for the instrument TACP (VAT rate on
consumption). f we assume that our lower bound represents a kind of
minimum guaranteed effectiveness of the policy action, it follows that the
risk averting pclicy maker wmight rely on AG more than TACP.
Instruments ordered according to their minimum guarenteed efficiency may
exhibit a rank order different from the case in which uncertainty had not

been considered.

4. THE FRENCH MODEL USED IN THE EXPERIMENTS

The Mini-DMS model (Brillet 1981) constitutes a smailer version of the
Cynamic Multi Sectorial model of the French econemy (Fouquet et al.,
1978) buitt in 1974-1976 at INSEE (National Institute for Statistics and
Economic Studies} to be used as a medium term {forecasting tool, in
particular  for  national  planning studies  conducted through the
Commissariat Ganeral au  Plan  (General Planning Agency). Largety
reduced in size (the present version contains 235 equations, 71 of which
are behavioral, as compared to more than 2400 for the larger wversion)
Mini-DMS nevertheless preserves the same economic structura as well as
most of the thearetical mechanism of the original model. The economic

equilibrium is reached through two simultaneous iterative processes: a
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Keynesian process on demand (a given value of demand induces a level of
production from which a new wvalue is determined as the given of its

individual elements} and the price wage rate loop.

Production EmplbyTant

brocuctive .
Capacity remtom oo

revanué
pariition

fneem sorts
m— e ey pas (4

SIPLIFIED ARCKITECTURE OF THD W30 -DHS POOLL

{eatled Tines are associsned with Lagges 11evation}

Fig.1

The figure gives a very schematic view of the process: from finat
demand the model deduces preduction and desired employment level, to
which the effective level adjusts only partiaily; comparison betwesan
availabilities (predetermined production capacity, labor force, job suppiy)
and the quantities actually used produces  disequilibrium or tension
variables, which determine the level reached by the iterative loop between

wage rate and price index; the subsequent partition of the revenug
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between business firms and households gives their respective demand
elements; investment (through an accelerator-profit formuiation) and
consumption, thus global domestic demand which, corrected of the
external trade elements (influenced, besides demand itself, by available
productive capacity and competitiveness), produces a new value for final
demand, allowing a reinitialization of a process which hopefully leads to
an equilibrium value after some iterations.

In its present state, the Mini-DM3S model can be considered as being
half way |between an operational-forecasting tool: its  acceptable
forecésting gualities, as well as its rather detailed set of decisional
variables, can lead to its use for simple enough macro-economic studies,
and for carrying out mathematical economic experiments, some of which
have already been made in the near past, concerning in particular
multiplier analysis, eptimal control preblems or dynamic properties of
afternate formulations.

Estimates of the structural coefficients the model have been obtained
by means of a straightforward extension of Brundy and Jorgenson's
(1971) instrumentzl wvariables method (limited information) to the case of
nonlinear models. The method has been applied iteratively, till
convergence has been reached, so that the final estimates of coefficients
are not affected by the choice of the initial coefficients wvaiues. In each
iteration, the instrumental variables are compuied as deterministic solution
values of the system (which is the simplest choice, although not the best
in the class of nonlinear estimators as well explained in Amemiya, 1983).
Since the number of stochastic equations in the mode! is considerably
larger than the sample period length, the estimate of the covariance
matrix of the disturbance process would be singular, and the standard

system estimation metheds could not be applied.
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5. EFFECTIVENESS VERSUS RELIABILITY: IMPACY EFFECT

We consider in this and in the foilowing sections the trode-offs
between four constraint variables and the main target endogenous

variables of the model, using eight possible instruments:

TCSS = social security rate for workers

AG = government consumption and investment
TCSE = social security rate for business firms
TACP = VAT rate on consumption

TAI = VAT rate on investment.

XT™ = tax rate on household revenue
XPSOCT = social benefits

XI5 = tax rate on business firms profits.

Each group of results in the tables beiow 1s related to one of the main

macroeccnomic endogencus variables [(targets):

Q = added wvalue

C = consumption

I = investment

M = imports

X1 = exports

PGRE = unemployment

Q1 = added value sector 1 (industrial sector)
Q2 = added wvalue sector 2 (nonindustrial sector)
PC = consumption prices

CFG = government budget

CFX = trade balance.

Among the four constraint varizbles, the goverrment budget {CFG) will
be treated in two different ways: n absolute terms, and measured mn
points of the gross domestic product. The constraint wvariables will

therefore be the following.
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see that, whatever the instruments used., the sign of the trade-off is
almost always the same, and thst it can be considered as coherent with
common sense; one has {o spend [in terms of government bofonce CFG) fo
ingraase consumption (C) or investment (1). One also has to spend to
decrease prices [(PC), whether price decresse comes from firms behavior
or from the direct effect of a decrease of the added value tax component
(TACP or TAl}). On the whole, government spending always increases
activity (Q) and employment, but also imports (M}, As to exports (X1),
trode-offs show a wvariable sign. If government action primarily increases
demand, exports decrease (due to an inflationary effect. and to the rising
tensions on internal production capacaty). But f government action
primarily decreases prices, exports increase (due to the growth of price
competitiveness of French firms). Lastly, the wvalue obtained for trode
balance shows Lthat each time the use of an instrument increases
goverament deficit. it also has a negative effect on trade balance.

So. according to the modei, whichever instrument is used., government
spending affects all the eiements of the macreeconomic eguilibrium in the
same direction; bui we can also see that the level of the effect is quite
variable; we will now try to explain its rank order,

First, one simplifying remark: the instruments affecting dirsctly
household revenue -sociol benefits ([XPSOCT)., scciaf securities paid by
workers (TCS5), income tax [KTM)- have a wvalue sa similar 0 all cases
that they can be treated as a single instirument: thic could be expected.
The tables show that the second order effects are not significant

Now, (I we first consider global activity (Q) we can see that the most
efficient instruments (in terms of government spendinag) are clearly the
ones concerning prices [(the WAT ratas and the social securities of the
firms} and government demond: then we find the ones affacting
households, then toxes on profits. This rank order i1s better explained

using the different elemants of demand



22 C.Bianchi, J.L.8rillet, G.Calrolari

- Investment, influenced by the profit rate, is mostly affected by the
decrease of firms taxes, but also by the increase in demand cn which
government spending is more efficient then increasing household
revenue,

- Indeed, the increase in household consumption through household
revenue does not appear very efficient, and it seems better to work
through VAT rate on consumption (this leoks normal) but also through
TCSE, which has only indirect effects, but wvery important ones,
through an increase in employment. The most important explanation
for this apparent anomaly is the evolution of the savings ratio: when
their revenue increases, households tend to save a larger share of
their income, and when prices decrease, they lower their saving level
as their notion of savings is in real terms.

- As we have seen, the instrument affecting prices (TCSE, TACP and
TAl) have a positive effect on exports, and the others a negative one.

- Concerning prices, we can see that the demand-side instruments have
a negligible influence, while the influence of the others is either direct
(for the VAT rates, TACP and TAI) or through the wage cost (TCSE,
but also TACP, as wages are indexed on the consumption prices).
The effect of X188 and TAl on the profits rate will only come into play
in the following year due to the lagged influence of this variable.

- As to trode bafance (CFX), its negative variation is explained by the
increase in internal activity, whether it comes from a direct increase in
demand or from the decrease of prices.

Now, reminding that the object of this study is the uncertainty of these

trade-offs, we First have to set a criterion for the acceptability of their

sign: similarly to the t-statistic used for the regressiens, we shall assume
that a trode-off s significantly different from zero if its value is more
than double its estimated standard error. In that light we can observe

that each instrument presents a significant trode-off between government
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budget and demand, even considering each of its products (industriai or
non-industrial) or each of its elements (consumption, investment,
imports), except for exports where the instruments increasing exports
through price competitiveness show a significant probability of having the
opposite effect. Indeed, the trade-off with prices themselves, although it
could be considered significant, appeared tc be much affected by
uncertainty. This comes mostly from the use of trode-offs instead of
multipliers: the uncertainty of the influence of suppl/y-side instruments on
government deficit itself is much higher than for demand-side cnes as a
change in the price level has an important impact on a balance measured
in nommal terms.

The main conclusion: demand-side instruments have a much higher
precision concerning their trade-off between government budget and any
macroeconomic target. This will serve as guideline for the observation of
the way the rank order among instruments evalves when one considers,
instead of the trade-off, a "guaranteed value" obtained by subtracting
from the (absolute value of the) point estimate either one or two standard
errors.  We then c¢an see that we c¢an separate the eight instruments in
four groups: supply-side instruments (TCSE, TACP, TAl), demand-side
ones concerning either households (TCSS, XPSQOCT, XTM} or Government
(AG), with a special comment for XIS which affects mostly the equilibrium
in the following period of time.

First, if we consider octivity, we see that the priority of supply-side
instruments over government demand becomes less and less evident, this
instruments becoming, at 2¢ level, the most efficient, while the higher
precision of TAIl, which works through profits ratio rather than through
prices (it can then be considered somewhat as a demand-side instrument
working through investment) tends tec make it the most efficient betweer
the ones affecting firms. |In the same way, XIS becomes more efficient

than instruments affecting household revenue, which are affected,
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concerning their influence on demand, by the uncertainty on the savings
ratio.

These remarks are confirmed (and completed) if we separate demand
inte preducts: although the higher inflfuence of AG on non-industr:al
demand can make it especially efficient on Q2, and the supply-side
instruments stay the most efficient on industrial activity., Cancerning the
components of demand, we can see that:

- For investment the highest guaranteed efficiency is that of XIS (which
affects profits directly, &nd in a sure manner), followed by the VAT
rate on investment itself.

- For consumption the superiority of supply-side instruments is still
cenfirmed, but with a much lower margin, and TA! becoming relatively
more efficient (we can aiso remark that TAl affects household
investment in lodgings which is not subject to the uncertainty on the
savings rafio, as it ts intermediate between consumption and savings).

- For exports, as we have seen, the significance of the supply-side
instruments is not ensured, while the others are comparabie
(negatively) among themselves; indeed for TCSE and TACP, they could
show a negative efficiency higher than the one of the demand-side
instruments,

- The higher precision of TAIl reflects itself aiso for prices, with a
guaranteed efficiency higher than that of TCSE; but although the
efficiency of supply-side instruments is much reduced. it stays of
course at a level certainly higher than that of the other instruments.

- As to trade balance [as well as imports]) its rank arder, whatever the
level of uncertainty we consider, remains exactly the same as fhat of
demand in accordance with the observations made above. [|ndeed the
study of the model shows thst demand has & quite precise effect on
trade balance measured in real terms, while a decrease of prices,

associating an improvement of the trade balance 1n real terms with a
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bigger defiationary effect on export prices than en imports prices, has

an uncertain influence on the nominaj value.

5.2. Government budget constraint (measured in points of GDP)

We repeat in this section the computations related to the government
budget constraint. The difference with respect to the previous section is
that now we use in the denominater the constraint variable CFG/PIB, that
is the government budget measured in points of GDP. This should make
the resuits less dependent on the basic solution; in particular, the direct
influence of deflationary instruments on the government budget should ne
longer depend on its sign. We shall then concentrate our comments on the
evolution from the previcus results.

Concerning the point estimates, the results do not seem much changed:
the sign stays the same, showing that whatever instrument we use, we
always have to spend in terms of government budget to increase any part
of activity (thus increase employment and decrease inflation), the only
exception being exports (decreased by a demand-side spending, increased
by a supply-side one). Prices still decrease with spending. the sign in
the demand-side case being explained by the temporary rise in
productivity due to the inertia of employment.

As te the hierarchy, 1t does not change either. The three instruments
influencing activity through household revenue [TCSS, XTM, XPSOCT)
show aimost equal values. On global activity, AG is a little more efficient,
not being affected by the high savings ratio on marginal income, and can
compete with the supply side instruments: TCSE. TACP. TAl in showing
the most favorable trade-off (XIS which in the short term influences only,

through the profits ratio, an (nvestment still unproductive, can be
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TRADE BALANCE CONSTRAINT IN POINTS OF GDP
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efficiency of demand-side instruments is now greater. {n fact, the main

differences appear when we consider uncertainty.

- In all cases but one {the export trade-off using AG as instrument) the
precision is increased, sometimes by a very wide margin, in particular
for Q itself, where the range of the t-raotics changes from
(-2.76,-7.28) to (-6.93,.-19.60) with the same extreme instruments.
Indeed, for demand and most of its components, the relative precision
of supply-side instruments is still the lowest, with the only exception
of investment [(which have a more precise link with subsequent mports
than with the government spending on supply-side instruments). On
the whole, the link of most wvariables with the resulting trade balance
seems more precise than with government budget, even though a large
part of the last statistic is determined ex-ante. This could be
expected, as we are comparing:

(1) a very precise influence of demand on the trade balance (through
imports and tensions on domestic productive capacity};

{2) a less precise influence of government decisions on dJdemand
through the revenue of the agents, which in the case of
households is affected by the high marginal savings ratio, and for
firms by the high uncertainty of the investment equation;
moreover, the influence of the decisions on government budget is
itself uncertain. '

- The precisien of the price trade-off is greatly increased for
supply-side instruments, which implies that the guaranteed value stays
high, while demand-side 1nstruments keep the same (low) precision.
This can be explained by the direct relation between prices and the
elements of external trade, through grice competitiveness and the
terms of trade.

- The precision is now comparatively much greater for the pon-industrial

part of Q (less exposed to international competition).

Forecasts and Constraints on Policy Actions 37

- The high precision of demand instruments on both imports and trade
balance, and the correlation of these influences give the related
trade-offs a high precision (t statistics greater than 20) thus put them
in the first places if we consider guaranteed wvalues; anyway ail the
precisions are high and the differences small.

- The uncertainty on unemployment stays comparatively high, as it is

mostly determined by the less precisely affected industrial activity.

5.4. Unemployment constraint

For this new expeariment, the trade-off wvalues get a different meaning,
as unemployment has nof the nature of a resource we can spend to
improve some objective; now fhe meaning of the statistic is more
symmetrical, such as "if we have two objectives, how much must we lose
on one if we want to make a unitery goin on the other?”. But if we
consider the list of variables we have used so far as numerator, we can
see that most of them improve with an improvement of the target: we can
then nc longer speak of trode-offs. and what we get 1s "/f we have two
objectives, how much must do we gain on one when we make o unitary
gain on the other?”. This is of course less interesting, as once its sign
is determined, the wuse of this statistic to choose between two
instruments, or to define relative levels of use for each of them, is no
longer needed: the obvious decision is to use this instrument in the way
in which it improves the two targets. Similarly. the uncertainty of the
trade-offs should be used to compare them not to each other, but to the
zero value.

Let us now consider the tables, and let us leek for the cases in which

real trode-offs appear. We see that there are only two cases of real



Forecasts and Constraints on Policy Actions 39

G.Calrolari

C.Bianchi, J.L .Brillet,

38

Japio
yuey

FET-¥T)
quey

considering only the demand-side

is on exports,

The first

trade-offs.*

LD 150 65°0 is°1 SiX
0 4870 0o L2711 LJ0S4X
we 990 U3°D 1l WX
120 £0°0- L0 g 1V L
{0 tg 0 Pe 0 91 0~ d2¥1
10 270 L0 £S5 0- 3501
200 €50 (50 9 0 oY
100 30 [1}: M) i $521
o
og: 4apao o; ._Ao._ww 18pUG Ho-
J10-aposy Nuey flo.apps ops-p puelg  RUEY  SPRJ
{,.00%] (961 3¢ }ja.5p045 19edu
TvswACICwIUN) JWdd PUe {S1aodxa] |x udamiag flo-aposy
L G £lg- 8672- 0t L 0I'E- 1%
£ro- l a9 1- it i- Sp i 4 €18 £205dX
Cr'o- £ 9Ll- e L1 £ £1E- Wwi1X
Lo 9 ter - 9¢ £~ £6°Q £ 5% I~ 17 L
940~ S 9L 4T°E- 030 9 96 1- dov.L
LLn- & gL 8r g- 8¢ O 8 93 L- IFDL
G0 £ g 1- 66'L- ora | < Sy Z- oY
£y o- v gLl it 2~ el k4 £r°g- S821
0
o Japio LN .:n..t_hm J2pa0 e~
FI0-2R04 ) queY  Jfo-dpousy oncs.; CPURlS  WUPY 3P0
(, 00%) 1861 18 fro-2ppsy y3edw
(WawAoidwaun) JUQd pue (S190JWH) W UIIMIBG JJ0-3posy
- v o woc = -~ —J - >
M = o« > o ] i = £ £ o
. 0 = = = w Yv 3
[T - o e B ¢ o
£ g ©° - £ g B 3 B £ £ B
£ g - % E 5 ™ & =
v e S 8 — ¢ £ 2 2 3% a
“w v 3 < m s < X
O 4 a @ «n ! I . N
= o n +« E £ 5 L > g o
w ad o T L
w 2 = c u =
o S g v o ¥ > o ®
P . m E ¢©c © f =
[ ] ¥ 3 B g0y 2
Y 8w £ £ 2V © E @ e~
= T " e ko Pl @
o - £ £ £ 5 2 ¢ p &
s Lo °© = o r®r 5 a £ 5 9
v x 2 c - m 7 m w = 0
£ 3 R nW w © E -
2 3 - ™ s 2"
- c
o - ¢ 2 L2 5 o a4 3 =
c U o E £ «= o T 9 w 2 nos e
= =) 3 ¥ o©o a w om 5} o
¥ o c & " p o0 o ¢ c
— o = = 5 o & 5 W. g @
c o " e EY o o
g 5 e E . & 2 ¢ 6 £ , c
E a v & £ O a W = £ c
> ~ 5§ p = e 2 S - =
e g =« ¢ o0 2 £ E - e @
a o M mom W e £ £ S o
€ o £ W C v 2 ¢ @ o ¢
a o = T L £ = £ s 3
c ﬂ c = & 1y [=] z T . 2
= = 2 £ a £ ¥ c o £
> T - T - Y c 2 2 =
T 5 B ~ Y £ c T £ 9
|w W = r O C _nlv 2o,
L4 Q - - g =) e
s 55225 5 E 23 3% ¢
> w 3 @ o ¢ ® g o o 9
S & - gt o2 50w & P E
¥ ¢ © m @ o .m [ L T ) F
= -~
u b e v @ =
L .m_ o a X * M E M < 0
w & ao% £ £ § c T ¢ o
£ 2 55 = ¢ e 5% 5 ow @
=4 © & E o O .o 2 3z
@ e £ 8 L, 3 o oo
E ©» &2 3 2 - . LTI -
2 558 2% g 3 2 < % a
o E a g w U 9 w oo
1 C E o = © c L cC \ =
£ - & E 5 3 o m 0O & « w

the

the price competitiveness of

they work mostly through

because

influence on

stronger

a

has

activity

which

in

sector,

industrial

§6°1 1 Loy g0 l S19- SI1¥
50°0- S 1£°0- it o 9 0/ 0- LI0SdX
80°0- g 26°0 0 £ 0470 WLX
¥s 0 z LR €£°0 Z ££4- vl
5F°0- € 16°0- v 0 £ L dJvl
15°0- |4 680~ [P F - IscL
80°0 g SE°0- o < 8¢ 0 ov
<0 0- L A 4] 2 [s2 i} $52L
(e}
JIpao ez, Japao o, 40443 Japao Ha-
AUeY  [f]o-Ip0d ) HURY  f[0.2p0Jt  0/0u-1 ‘PURYS  NwvEYy @pod g
(;.004) (861 10 Jje.apos) 1eduw)
T{AwAL dWALN] JHGd PUC [JUIWISIAUI) | UIBMIBG [{n.dpDay
$2°0- £ 19 v’ e B Gn - SIX
98°0- 1 82~ 'L £ 014 1008dX
) 98°0- £ 8l I g 4 Qe WX
€6 0 § g0°¢- I S - 171
08 0- » GG - 05 0 14 Z- 40V
19 0- 9 0L E 9570 g - 3801
10°0 13 BB 1 i5°0 L - oV
9g°0- z T - e 1 S801
()
Japao oz, anpuo Q. J40uaz  sapao Ho.
KUBY  fo-8posy WUBY JlO-PPOJ L Of)Os.}  CPURIS  3URY PO
{ .ﬁ:xv 186{ & jfo.3posl 13eduy
“(uswdojdwaun) JYQd PUR (UONAWNRILSD) T uIIMIAG ffe-3p0 ¢
0L~ ¥ € 58°Q S 1§°¢- SIX
Sp Q- ! \C T- [1201 4 or' L 120%dx
9r°0- £ LE"T- et < orc- WLX
pLoL- ¢ 09°¢- Lo 2 15T vl
- < b LL°Q 9 [3: dIvL
BL [- g g - 2’0 a Gt T~ 3531
00 9 86 1- 1671 I He ov
97 '0- z 1g°¢- 'l v or € §501
()
aapro 07, 4apaa 0. FEFWERRNEL T 1.
HUEH  fj0-9p0ay RURY  jf0-3P0J Y 2010s-)  PUEIS  quey AP}

{;.60-) 1861 1% tjo-apes) 1zeduw)
“{wewAoidwoun) 3YQd Pue {N|EA pappe) O UIAMIEq flo-2p0ag

properties as tha already

same t-statistic).

which have almost exactly the same numerical

“ except of course for the trade-offs with trade and government balances,
studied inverse (inverse trode-off,

unemployment.
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5.5. inflatian constroint

The same observation can be made here as for the previous case: the
statistics  will be nteresting when inflation must increase to improve the
ather wariable. However this case should be the exception, as wa have
seen that, in the one-period case, an increase 1n global activity and mosi
of 1ts elements was associated with a decrease in inflation. And as demand
tnstruments have a very limited influence on prices, the actual value of
thair trode-offs is very high compared to supply-side ones. It is only,
as always, for the influence on imparts and on exports using demand-side
instruments that improving inflation shows a negative effect.

Considering uncertainty, the whole set of tables shows alsa a clear
distinction between demand and supply instruments: the former have so
high an uncertainty that their large trade-offs are not at all significant,
while for the latter the wvalue, though small, is quite reliable. Of course
thrs s explained by the direct influence of these instruments on pricas,
compared with the small deflationary effect of demand-side instruments

resulting from the contrary :nfluences of the productivity cycle and of

tensions.
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6. MULTIPERIOD DYNAMIC SIMULATION

We consider in this section the case of a policy action sustoined over a
pericd of 4 vears (1981-1984)., The experiments will be performed in
three different ways, according to the different nature of the constraint
variables. For the government budget constraint (CFG, measured in
biilions of Francs) we first consider. for the numerator of the trade-off
criterion, the sustained muitiplier (according to its usual definition); it
measures the expected change in the target obtained in the last year
after a unit change in the instrument sustained over 4 years. However
the dencminater of the trode-off criterion cannot be taken as the
sustained multiplier of government budget. Since in fact the policy action
is sustained over four vyears, the expected loss for the government
budget cumulates over the four periods. We use therefore the sustained
multiplier of each instrument with respect to an auwxiliary endogenous
variable which 1s computed as the sum of CFG (government budget) over
four consecutive years. So these trade-offs should be interpreted as the
cumulated costs, using cone particular instrument in the same way over
the period, of an unitary change in the 4-years-cumulated deficit (in
other words, multiplying the trade-off by four gives the effect, at the
fast period, of an unitary average change in the government budget over
the whole period). The results obtained in this way are given in section
6.1.

In the following sections (6.2-6.4} we use a different computation
method. Also for the numerator we introduce an auxiliary varable which

is the sum of the target endogenous variable over four consecutive years;

Forecasts and Constraints on Policy Actions 49

the same is done for the constraint variabie at the denominator of the
trade-off criteria. Fach trade-off will then result as the ratio of the
sustained multipliers of the two wvariables. Since the result does not
change dividing numerator and deneminator by four, we can think at each
trade-off as the average change in the target corresponding to an
average unit change in the constraint variable.

In the last group of experiments [(section 6.5) the computations are
performed as in sections 6.2-8.4 for the target wvariables [the
numerators). However, for the denominaters, rather than cumulating the
inflation rates over four years, we simply consider the change in the

consumption price index in the fourth year (sustained multiplier of PC).

§.7. Government budget constraint

Let us first consider the point estimates of the trade-offs. Concerning
global  activity we see that the main change in the rank order with
respect to the one-period case concerns XIS (tax on firms profits) which
becomes highly efficient; regarding the wvaiues themselves, they show for
each of the instruments a growing efficiency as they are higher than the
division by four of the results of the one-period experiments; the same
remark azpplies to each of the products (Q3i and Q2). Concerning the
elements of demand, average effect on household consumption of an
increase in revenue grows, as it is no longer reduced by the evolution of
the savings ratio. For investment, the influence of XIS grows to the
level of the other supply-side 1nstruments; this comes mostly from the
fact that its influence on prices through the lagged wvalue of the profits
rate. and so on competitiveness and demand, is now taken into account.

Indeed we can see that decreasing XI5 now improves exports, and that it
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decreases prices, while the inflationary influence of demand stays at low
level (althcugh it is not as negligible as before). Lastly, the trode-off
between the cumulated wvariation of trade balonce and that of government
budget, while still showing the same kind of rank order as before
between  supply-side  instruments (plus gevernment demand} and
demand-side-ones, presents a smaller difference.

Concerning uncertainty, we can see that the significance observed in
the one-period experiment (section 5.1) remains in effect in most cases.
The most important exception concerns the efficiency of supply-side
instruments on prices themselves, as to an initial defiationary effect they
now add the contrary influence of the increase in activity: this explains
the growth of the uncertainty on exports, as they are very sensitive to
price competitiveness. TCSE and TACP show also no longer a significant
influence on investment, mastly influenced by the increase in industrial
demand and by profits. As to unemployment, the loss of significance of
the increase in the production of the industrial sector, where job creation
draws much more in the unemployed population than the non-industrial
(where it attracts on the labor market a large number of previously
unemgloyed), explains 1ts unreltability for all instruments except XIS and
TAL.

Indeed the second exception concerns the tax on firms profits and, to
a smailer degree, the VAT rate on investment. As explained before, the
main influence of the first one (though prices) now comes into play, while
the second is less affected by uncertainty as it works only through
profits.

If we now consider the eveolution of the rank order, we can see indeed
that the lJarge increase in the uncerfainty on TCSE and TACP, and the
progress of the average influence of XIS, makes this last instrument the
most certainly efficient on glotal demand (at the same level as government

demand), while TCSE and TACP take now the last place (although they

Forecosts and Constraints on FPolicy Aclions 55

can be considered as significantly efficient). If we separate the

products, we szee that for the industrial one only XIS and TAl can

guarantee a significant non-negligible level, while for the non-industrial

AG remains the most efficient, followed by all the others at the same

level, except once more for TCSE and TACP.

As to the division inte the elements of demand, the following
considerations hold.

- As we have seen, only TAl and XIS can be used significantly to
increase investment.

- Increasing household revenue now seems the most efficient way of
increasing consumption, while TACP and TCSE keep a good place, due
to their previous influence on employment and, more importantly, on
the purchasing power of the wage rate.

- Imports follow demangd as before.

- For exports we can no longer consider a rank order, as no instrument
can be used to increasse significantly exports, unless we do so by
decreasing demand, in which case we get a low significant effect (in
this case we can no longer speak of trade-off, as we increase
government budget and exports at the same time).

- In the same manner the rank order on unemployment has a meaning
oniy for TAl and XI5, which have (almost at the same level) a
guaranteed efficiency.

- As to trade bafence {cumulated over the period} the much higher
precision of demand-side instruments inverts the rank order with (as

we have already noted) a reduction of the intervals.
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slewness of the adiustment of actual employment waration to its desired
value (moreover, this value keeps increasing too). Finally, concerning
inflation, the efficiency on the cumualated rate (in other terms, of the
price index) gets lower with the rise of tensions on productive capacity
and labor market.

Let us now consider the uncertainty aspect. On global activity, the
high standard errors on the supply-side instruments combined with the
increased average level of demand-side ones (and of XIS) produce alnost
equal guaranteed wvalues, except for the slightly higher wvalue on
government demand. But this similarity results from a combination of
contrary effects
- The high precision on consumption of instruments increasing househoid

revenus makes them the most efficient, along with TACP which affects

the purchasing power of non-wage revenue and the savings ratio.

- On  iavestment, some supply instruments (XI5, TAI} give a
significantly higher value.

- On exports, no instrument shows a sigroficant trode-off, but the lower
bound of the reduction of exports accompanying an ingrease in global
activity is very clearly associated with supply-side instruments,

Feeping on mind  these considerations, it is  net  surprising that

supply-side instruments will give better guarantieed statistics for the
industrial product, and comparable ones for the non-industrial.  We
finally note the 'foliowmg,

- Unemplfoyment: 11 shows as before only margmally significant
trode-of fs, whatever the instrument considered.

- Prices: although the average value has ncreased. the high uncertainty
of supply-side trade offs does not allow them to stay significant; thus
ne guaranteed efficiency can be clearly defined.

- Trade  balance: the higher predssion of  the least  efficient

(demand-side) (nstruments {ewveis the guaranteed wvalues, except for



63

Forecosts ond Constraints on Policy Actions

G.Calzclari

C.Bianchi, J.L.Brillet,

62

BZ'0 [4 980 10°¢ 820 4 580 SIX
oy 0 £ 120 0o 12°0 L IF' ¢ L20%dX
oo k] it'o 10°¢ o®'o 4 irQ wlx
ST°0 € 9570 8L°C 0 4 £8°0 v i
€L 4 PS 0 [ Ar4 LE'0 [ €80 gVl
6c'0 L 9’0 Lz BE O 1 901 IsoL
PO 0- S ¥L 0 o8° | "0 $ [aci] v
ug o- g 2o -z 19 9 rQ EEEIY
(2)
Japao BT~ Japic <- dosra yapae 1e-
KUBY  JfO-8RRL ) Uy  JjO.3P0JY 0NDI-)  CPURIS  jUEy aposy

;.oxxy PRGL- 161 Jje-8p0st  {gdD Jo sjuied woCjeq apedy)
Bid/X4D pue [“[Swdun} JUA JO SANIEA PAIGINWND UAIMIIG fjo.sppa )

: 85 L 110~ 2074 69°1 0g'l- 51X
£l 86°¢ A 5% 0 £8°C 100sdx
SLE a6z g'F £8°0 . Mg WLX
Q57| 1470 fAN ) 122 . 16 Z- ¥l
9’1 L4 o gL t- 012 ) PrT- dJvL
8 a w5 o= gL Ui £5°G- 3soL
sl {5 T f8eE 2l 0L'E ov
iz 96T v v g a e §3IL
(o]
aspan or: a3pla az 4QJi3  Japig Ho.
WueY  fJe-dpod ) YUY HO-IPeL ) 0n0s.) CPUdl§ Nuey  ApDd g

am.o__«n_ AGL-1851 Ho-sp0ap " (dQ0 Jo siued ur g apesy)
Gld/X4D PrE {51200XI] (X 0 SIN|EA PIRIAWND UAIMIIG [[0-200.4 |

{ 201 1 - E R R i o] 4
& £é'0- 9 0oL~ 2sl- 00 9
S @6 0= G 00 1- g5~ 00 S
4 95°0- € et- 6L 8- sSLUo £
€ 96°0- v Gl 528 7L [
v £6°0- [4 rloL- §5¢ g~ 0z°0 |
g 06 0 8 2670~ fpiGl- 1070 ]
¢ £6 0- z 66 0- 8'¢l- {00 i
()
Japio o7. 1apaa 8. JQuJa IPpAG e

quey jjo-aposg quey

J.EL vE6L- 1861 AIC-3pGA) (gD #0 siwmed v jeg apedy)
BldsX4D pue (51706WI) | JO sanjea PIALE|hWND Uaam)eq Jfo.opody

JIO-2ERI L 0NDA) CPUELS  WURY  RGGVY

v = 9 ~ L s ¥ a
g © £ o T L £ a1
: i 5t 3
® .W n © H m. o ]
Ly ¢ 5 E 2 o
o 2 v ¥ o z &
o 2 2 ¢ Q. “w o =
m E c Q g O c
r Y+ w
£ o + a O Cc w
P = s 45 £ 3
- m . 5 - 2 b
v “ [s]
o > z o “ £ 3 6 ¢
w = o um H - O o -
m o - 3 @ = M
C Q9w
v E Z & a a & © 3
b c > o o = =
£ » 2w = 2, 7
" S E k] bt £ o
P woL u 3 ¥ a >
L X c g 3 E E &
£ = I n = . > m
© g £ E T
W @ =
2% £ = & 22z
& = — < E £t
3 o E @ 2
) w E - = 2
= < " ®
£ = © ‘5 o w
L2 W c < & 22w <
— )
Lm o @ @ m e] .
+ =4 T + c c o
—_ w» 8 © 2 ¢ o @ c
-~ -2 © £ o E =
o c ~ 0 2] » - & T w
a4 @ w e = ! - B
~ E © =& ©¢© < 2> 2
2 > g 4 2 £z 5 8 9
T c = [ @
c = B v 3 b ER1
1 [ o Es)
© a2 I o P 5 @ g
E £ o £ & @ 2 2 % o
L o s P el
el i [} Q - —
PR N [N G %=
- o 5 o v . ~ v £ 2
S £ v o2 o 8 . 2T om
L M o < o] c o o i w
£ - % & . . 2 5 =
m (= - - r+1 < a @
p= £ @ £ w W
[T R 4 G5 L0 @ B X a
> a £ £ o & v
¢ £ @ O a 5 o
H = C L T Ll ¢ B
< 9z ™ c o
o < « o I 1]

activity supply-side instruments still seem the most efficient, due to their

production through price competitiveness and

industrial
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Forecasts and Censiraints on Folicy Actions a7

- Although the uncertainty on suppiy-side instruments (inciuding mow
X18) is larger. thewr guaranteed walues are stll ‘he highest by a2
rather wide margin.

- fFor prices, there s  still a  significant trode-off for supply
instruments, but with a rather low value.

- The hierarchy on the government budget trade-off is not changed too

much.

6.4. Unemployment constraint

Again the only trade-effs (in the usual sense) are with mports, and
exports for demand-side instruments (including now XIS).

Concerming precision, the genaral significance observed in  the
onae-period case 1s affected by 3 slight decrease of the t-ratfos 1n almost
all cases, coming mamnly as above from the industrial product, exports
and investment. But on the whole, the signs of the trode-offs are not far
from being significant.

As before, the herarchy beiween demand and supply-side instruments
changes n favor of the latter if we consider guaranteed values. This is
also true for the actwual trade-offs on imports, while for exports, the

trade-offs associated with demand instruments ace not really significant.
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Sampling distribution of standardized impact trode-offs (1981)
between government budget CFG and the main targets.
instrument: TCSS.

Fig.2

error to standardize ir',i/ikf' we should get a random variable close to a
standard normal.

Most of the results appear as in figure 2, provided that we confine
ourselves, among the wvariables of practical interest, to those cases in
which the trade-off is sigaificantly non-zero (a large t-ratio according to
the asymptotic approximation).

Of course the situation is not the same if we consider also cases in
which the denominator ﬁkj is affected by such a large degree of
uncertainty as to be non-significantiy different from zero. |In these cases

the first order {asymptotic) approximation is very poor, but at the same
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time the case would be of no practical interest for the rigsk averting

policy maker.

§. CONCLUDING REMARKS

To summarize the comments on the tables, we can draw the following
conclusions:

1) Most of the trade-offs have a significant sign, the main excepticn
being between prices and activity using demand-side elements.

2) But only for statistics associating government or trade balances with
other wvariables does this sign mean that we have to loose in terms of
one variable to improve the other.

3) The results are quite similar if we consider the balances in current
terms or in points of GDP.

4} As to prices or unemployment, they improve with the other variabies;
thus we get less (nteresting results.

5) Supply-side instruments seem more efficient on average even in the
short term {especially in terms of government budget), but their
greater uncertainty makes the situstion less clear if we consider
guaranteed wvalues. With time the hierarchy becomes less clear,
especially when government budget is concerned.

6) Accerdingly, the trode-offs associated with the industrial product loose
precision with time, while for the non-industrial they keep globkaliy the
same value.

7} In the short term the trade-offs associated with government budget
appear less precise than for trade balance. But the situation changes

with time, as government budget trade-offs see thefr precision
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increase, while precision decreases for the other. The main reason is
the uncertainty on the initiai inertia of some important variables, like
employment, investment, household consumption, the link between
revenue and demand, and the growing contrary effects of tensions and

inffation on the link between demand and trade balance.
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