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1. INTRQDUCTION

The evaluation of policy actions by means aof a large scale
macroeconomic model often begins with the analysis of multipliers. A
large value of a multiplier, with the right sign, suggests that the policy
instrument should be wery effective in moving up or down the given
target variable. A rough analysis should therefore recommend the use of
those instruments that exhibit multipliers larger than others (provided
that appropriate scale adjustment have been made, so that multipliers
have comparable size).

However, government budget usually imposes same constraints on the
policy action, so that the important criterion should not be the raw
multiplier m=ay/dx, but a trade-off critericn which measures the effect of
a2 variation of the instrumsnt associated with a given cost in terms of
government deficit: in other words a trode-off criterion ﬁ/ﬁ, =
(ay/ax)/{ay,/ax] where x is the instrument, y is the target endogenous
variable which we want to modify and ¥y s the government balance.
Computation does not raise particular difficulties: for' a linear model it is
the ratio of two reduced form coefficients; for a nonlinear model it is the
ratic of two impact multipliers, each of which can be simply computed
using finite differences as in Evans and Klein (1968, p.49); extension to
the multiperiod dynamic case is straightforward (sustained 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 preblem of reliability of the instrument he is using.
The trode-off criterion which is computed from the macrcecenomic model is
abviously affected by wuncertainty to some extent; a c¢riterion 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.
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The problem of uncertainty, which depends both on the numerator and
the denominator of the trade-coff criterion, will be investigated in this
paper through experiments on the Mini-DMS model of the French economy
(see Fouquet et. al., 1978, and Brillet, 1981). The results seem able to
give to the policy maker indications much more practical and simple than
those obtained from anatysing the raw multipiiers as in a previous work of
the authors (1984).

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

1) We can consider the trade-offs associated with government deficit and
one pearticular target wvariable. First we get, through the point
estimate of the trade-offs, a rank order orn the average effectiveness
of each instrument (provided they are effective, having the right
sign); then we see for which instruments the effectiveness can be
considered significant, and what changes on the rank ordering are
induced by replacing the point astimate 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 trode-offs associated with one particular
instrument, looking at which ones can be considered significant, and
compare them with the multipliers associated with the same targets.
The intreduction 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 correiation a2mong multipliers
should be taken carefuily into account.

When the policy is sustained for several periods (years), the analysis

must be performed looking at the effectiveness of the cumulated

trode-offs. In this context twe major points could be focussed: some

instruments become less reliable and the rank order of the instruments is
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not the same as in the one-period (impact) case.

2. THE GUARANTEED EFFECTIVENESS OF THE INSTRUMENTS

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

simuitaneous equations. Let the madel be

(1) Ay, 'th—‘ut t=7.2.....T
where ¥y is the mxm vector of endogenous variables at time t, X, is the
mxn vector of predetermined variables and u, 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-'=

(23

[ vec (A - A)
~ N{0,¥}.

vec (é - B)

The reduced form of the system is

() yp T OIx, t v M -A

and if the j-th predetermined wvariable, Xipe is a policy instrument, the
i,j-th element of the matrix " is the impact multiplier of such an
instrument with respect to the target (i-th) endogenous wariable:
Tr;j=ay1-r/3x,-r. The model is supposed to have government balance among its
endogencus variables; without loss of generality we may put it at the
first place in the endecgenous wvector, Yipe 0nd Tr”—‘él).'”/a;\",.r will be the
related multiplier.

If our policy action moves the instrument X g the expected change in
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the target endogenous corresponding to an expected unit change in the

government balance is the traode-off

@yl (3 1 Ea’kbk,.).

Being the structural form coefficients usually unknown, the policy action
must be based on the available estimates of coefficients and corresponding
trade-offs ﬁij/i”. Investigating the exact distribution of these estimates
in small samples is presumably very hard. We can, however, obtain a
large sample approximation by resorting to a well known and widely
adopted theorem on the limiting distribution of sample statistics
(8-method, see Rao, 1973, p.388): given (2), the estimate of the

trade-off will be asymptotically normally distributed as
(5 T Gylfgy - mplng) ~ N(0.g'¥g).
g being the vector of first order derivatives

a(wi/./n”) / 3(vec A)

B{‘n’././'n”) / 3(vec B)

Reminding the expression of the trade-off given in (4), the elements of

the above vector of first derivatives can be computed as follows:

- 2 -
(7) a(nil./-n”)/aapq = (I/n” ).[(a‘n,././aapq)n” (an”./aapq)nil.)]

- ip. gk - 2 1p_qk
{ ,Ea a bk/)/n,/ (TT’-//‘TY”- ) E a'Pa bk/

- p o, PR )
(-nq/./n”) a (nl.l.qul./n” Ja
and

(8) a(n/.}/n”)/abrs = (I/n,j’).[(ani}/abrs)n” - (8117/./3brs)11ii)]
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0 [if s 4]

(171,20 n,./a’”

- n”air) [F s = j].
We may compute (7) and (8) at (/i,é), then order them in a column
vector g as in (6). Then, according to (5), we may compute (§"§§/T}J
as an estimate of the asymptotic standard error of the i,j-th trade-off.

Extension to nonlinear models is straightforward using numerical
simulation: carefully selected finite differences, as in Bianchi et al.
(1981), allow the computation of the trode-offs and of their asymptotic
variances and standard errors. It must be remarked that ¥/T is a
standard outcome of system estimation methods. For example, in case of
FIML estimation, ¥IT may be the inverse of the Hessian (with minus sign)
of the concentrated log-likelihood, calculated at the point which maximizes
the likelihood. 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 to the
representation (6), since A and B include restricted structural
coefficients (zeroes and ones, for example), ¥/T would be a very large
but sparse matrix. If we consider only the coefficients of the model
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 755 unknown structural coefficients, so that YT
is a 755x155 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.215).

Let us now suppose to perform a simple policy experiment. The policy

maker aims at changing the target Y moving the instrument x without

it
forgetting that his action will have a cost for the government balance.

He will first check if the estimated multiplier, ﬁii’ has the right sign.
Also the estimate of the multiplier of x.

it with respect to the government
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balance -?r” must have the right sign, otherwise the model cannot be

considered an appropriate tcol for evaluating the effects of the planned
policy action.

If bkoth canditions are fulfilled, he will consider the point astimate
ﬁ”/ﬁ” as an average trade-off between the (expected) gain in the target
and the (expected) loss for the government balance: or, in other words,
as the expected gain in the target corresponding to a unit loss for the
government balance. However, he cannot {rust completely on ?rr.i/w'r”,
since it is affected by errors in the estimated coefficients. To get some
indication about the guaranteed effectiveness of the policy action he wilt
build a confidence interval around the available estimate of the trode-off
(for example using :oij if he is only moderately risk averting, :2:41.,. if he
needs stronger warranties). If the confidence interval does not include
the zero point (that is the trode-off is significantly non-zero), the lower
bound (in absolute value) of the interval wilt indicate to the policy maker

some kind of minimum guaranteed effectiveness of his policy action,

3. A BRIEF NOTE ON MINI-DMS MODEL FOR THE FRENCH ECONOMY

The Mini-OMS model (Brillet 1981) censtitutes a smatler version of the
Dynamic Multi Sectorial medel of the French economy (Fouquet et al.,
1978) built in 1974-1876 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
Comimissariat General au  Plan  (General Planning Agencyl. Largely
reduced in size (the present version contains 220 equations, 65 of which
are behavioral, as compared to more than 2400 for the larger version)
Mini-DMS nevertheless preserves the same economic structure as well s

most of the theoretical mechanism of the originai model. The economic
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equilibrium is reached through tiwo simultanecus iterative pcrocesses: a
Keynesian process on demand (& given value of demand Induces a level of
production from which a new wvatue 1s determined as the given of its

individual elements) and the price wage rate loop.

Production Caployment
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Caoatity tenzions Yabor
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= ERRN

revenue
partition

o mm m —m m mm = e == =]

inzernsl
s denant

IFOOT Y
30075
Final
demang

SIMPLIFITD ARCHITECTURE OF THE MINI-OHS MOOFL

{doried lnes are assoriated with dagged iteration)

Fig.1

The figure gives a wvery schematic view of the process: from final
demand the model deduces production and desired employment level, to
which the effective ievel adjusts only partiailly: comparison between
availabilities (predetermined production capacity, labor force, job supply]
and the gquantities actually used produces disequilibrium or tension

variables, which determine the level reached by the iterative loop Detween
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wage rate and price index; the subsequent partition of the revenue
between business firms and households gives their respective demand
elements: investment (through an acceterator-profit formulation) and
consumption, thus global demestic demand which, <corrected of the
external trade elements (influenced, besides demand itself, by available
productive capacity and competitivity), 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-DMS model can be considered as being
half way between an operational-forecasting tool: its acceptable
forecasting qualities, as we!l as its rather detailed set of decisional
variables, can lead te its wse for simple enough macro-economic studies,
and for carrying out mathematical ecocnomic experiments, some of which
have already been made in the near past, concerning in particular
multiplier analysis, optimal control problems or dynamic properties of
alternate formulations.

Estimates of the structural coefficients the model have been cbtained
by means of a straightforward extension of Brundy and Jorgenson's
[(1871) instrumental wvariables method {limited information) te 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 values. In each
iteration, the instrumental variables are computed as determintstic solution
values of the system (which is the simpiest choice, élthough not the best
in the ¢lass of nonlinear estimators as well expiained in Amemiya, 1983).
Since the number of stochastic equations in the model 1s 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 methods could not be applied.
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4, EXPERIMENTAL RESULTS IN THE ONE-PERIQOD CASE

We consider in this and in the following sections the trode-offs
betweern government balance (CFG) and the main target endogenous

variables of the model, using eight possible instruments

TCSS = social security rate for workers

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

TAI = VAT rate on investment.

AT = tax rate cn hecusehold revenue

XPSOCT = social benefits

XIS = tax rate on business firms profits.

Each of the tables below is related to one of the main macroeconomic
endogenous variables (targets):

added value

Q1 = added wvalue sector 1 (industrial sector)

Q2 = added wvalue sector 2 (non-industrial sector}

C = consumplion

| = invesiment

M = imports

X1 = exparts

PDRE = unemployment

PC = consumption prices

CFX = trade balance

CFXSUM = cumalated trade balance (multiperiod case anly].

We are first considering the impact effect of one-period policy action.
1981 has been chosen. being the first year outside the sample estimation
period {1962-1880).

T'rade-offs criteria are displayed in the tables with their sign. A
negative sign, as for the case of the added wvalue (QJ, indicates that a
policy action which is expected to increase the target is also expected to
lower the government balance (that is to increase the public deficit). A
positive sign indicates that a decrease in the target is expected toc be
accompanied by a decrease in the government balance (that is still an

increase of the deficit).
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Trade-off between Q and government balance CFG
Impact trode-off at 1981
Trade Rank Stand. t-rotie Trode-off Rank Trode-off Rank
-of f order E?ror ‘o order *20 order
o)
TCSS -.089 6 .024 -3.69 -.065 [ -.041 7
AG -.322 3 .043 -7.49 -.279 3 -.236 1
TCSE -.542 2 .218 -2.49 -.324 2 -. 106 4
TACP -.570 1 215 -2.65 -.355 1 -.740 2
TAI -.237 4 .052 -4.56 -.185 4 -.133 3
XTM -.089 9 024 ~-3.69 -.065 3 -.041 6
XPSQCT -.089 7 .024 -3.68 -.065 7 -.040 8
XIS -.070 8 .014 -3.00 -.056 8 -.042 3
Trode-off between Q1 and government balance CFG
Impact trade-off at 1881
Trade Rank Stand. t-ratic Trade-off Rank Trode-off Rank
-off order er(r'c;r' *g order *26 order
[54
TLSS -.020 7 .Q06 -3.15 -.014 7 -.007 7
AG -.055 4 .015 -3.54 -.039 4 -.024 4
TCSE -.240 1 102 -2.35 -.138 1 -.035 3
TACP -.222 2 093 -1.39 -.129 2 -.036 2
TAI -.097 3 .025 -3.85 -.072 3 -.047 1
XT™ -.020 8 .006 -3.15 -.014 B -.007 6
XPSOCT -.020 8 .006 -3.15 -.014 8 -.007 B
XIS -.024 5 .006 -3.98 -.018 5 -.012 5
Trade-off between Q2 and government balance CFG
Impact trade-off at 1981
Trade Rank Stand. t-retio Trade-off Rank Trode-off Rank
-off order eriro)r ] order +2a order
g
TCSS -.069 6 .018 -3.63 -.050 6 -.031 6
AG -.267 3 028 -9.49 -.239 3 -.21 ]
TCSE -.30 2 116 -2.59 -.185 3 -.069 4
TACP -.348 1 124 -2.82 -.224 2 -1 2
TAL -. 140 4 028 -5.04 -.112 4 -.084 3
XTM ~. 063 5 018 -3.62 -.050 5 -.031 5
XPSOCT -.069 7 018 -3.62 -.050 7 -.031 7
XIs -.046 8 008 -5.59 -.037 31 -.029 8
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Trade-off between C and government balance CFG
Impact trade-off at 1981
Trade Rank Stand. t-rotio Trade-off Rank Trade-off Rank
-off order error *a order +20 order
(s)
TCSS -.186 3 .052 -3.60 -.134 5 -.082 5
AG -.097 7 .09 -5.21 -.079 7 -.060 7
TCSE -.394 2 144 -2.74 -.251 2 -.107 3
TACP -.382 1 180 -3.24 -.403 1 -.223 1
TAI -.218 3 .034 -6.41 -.184 3 -. 150 2
XTM -.187 4 .052 -3.60 ~. 135 4 -.083 4
XPSOCT -.185 6 .052 -3.59 -.134 6 -.082 6
XIS -.027 8 .006 -4.36 -.021 8 -.015 8
Trade-cff between 1 and government balance CFG
Impact trade-off at 1381
Trode Rank Stand. ¢-ratio Trode-off Rank Trade-off Rank
-off order error ] order *20 order
(o)
TCSS -.018 7 006 -2.99 -.012 7 -. 006 7
AG -.066 5 .019 -3.48 -.047 5 -.028 5
TCSE -.277 2 113 -2.45 -.164 2 -.0%1 4
TACP -.285 1 117 -2.44 ~.168 1 -.051 3
TAI -.123 4 31 -3.94 -.091 4 -.060 2
XT™M -.018 8 008 -2.99 -.Q12 5] -.006 23
XPSOCT -.018 8 .008 -2.99 -.002 8 -.008 8
XIS -.152 3 .025 -6.08 -.127 3 -.102 1
Trade-off between M and government balance CFG
Impact trode-off at 1981
Trade Rank Stand. t-ratio Trade-off Rank Trade-off Rank
-of f order erErt;r o ordar *2g order
o
TCSS -.082 & .023 -3.81 -.G59 7 -.038 7
AG -.209 3 .027 -7.83 -.18% 3 -.154 1
TCSE -.368 2 . 149 -2.45 -.216 2 -.067 4
TACP -.422 1 156 -2.71 -.266 1 -3 2
TAIl -1 4 .038 -4.52 -.133 4 -.095 3
XTM -.082 5 .023 -3.61 -.080 6 -.637 &
XPSOCT -.082 7 .023 -3.60 -.059 8 -.038 8
X158 -.079 8 .014 -5.82 -.068 5 -.052 5
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Trode-off between X1 and government balance CFG
Impact trade-off at 1981

Trade Rank Stand. t-rotio Trade-off Rank Trade-off Rank

-off order EIEI'O)I' o order *20 order
o
TCSS .033 5 0N 3.10 .022 4 .02 I
AG .082 3] RN 7.28 071 1 059 2
TCSE -.117 1 .078 -1.49 -.039 8 .040 3
TACP -.035 2 057 -.81 .022 6 079 1
TAI -.025 3 .024 -1.05 -.001 7 .023 4
XTM .033 6 .onm 3.10 .023 3 .012 [+
XPSOCT .033 4 .0n 3.10 022 5 .012 8
XIs .37 7 .008 4.87 .030 2 022 5

Trade-off between PORE and government balance CFG
Impact trade-off at 1981 {multiplied by 10%)

Trade Rank Stand. t-ratio Trode-off Rank Trade-off Rank

-off arder er(rc;r -g order -2g order
o
TCSS .026 6 Q12 2.1 .014 7 001 4
AG .085 4 047 1.81 .038 4 -.008 [
TCSE .220 1 117 1.87 103 1 -.015 7
TACP .215 2 .115 1.87 100 2 -.015 8
TAI .092 3 .036 2.54 056 3 .019 1
XTM 026 5 .012 2.1 .04 6 .00 3
XPSOCT .026 7 .012 2.11 .014 8 .o 5
XIS 025 8 .010 2.42 .04 5 004 2

Traode-off between PC and government balance CFG
Impact trade-off at 1981 {multiplied by 10%)

Trade Rank Stand. t-rotio Trade-off Rank Trade-off Rank

-off order error “d order -2g order
(e)
TCSS L0086 7 007 .87 -.001 6 -.008 5
AG .022 4 B2 .89 -.003 8 -.028 8
TCSE .438 2 .2 2.18 .237 2 037 3
TACP .685 1 .246 2.7% .439 1 .194 1
TAI 177 3 .047 3.80 .130 3 .084 2
XTM .Q06 6 .007 .87 -.001 7 -.008 4
XPSOCT .006 8 007 .88 -.001 5 -.008 6
XIS .007 5 007 .84 -.000 4 -.008 7
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Trade-off between CFX and government balance CFG
Impact trade-off at 1981

Trade Rank Stand. t-ratic 7Trode-off Rank Trade-off Rank

-of f arder er&rc;r -a arder -20 order
o
TCSS .285 6 .078 3.67 207 7 129 7
AG .748 3 .084 8.q0 .664 2 . 580 1
TCSE 1.081 2 400 2.65 661 3 .260 4
TACP 1.296 1 L4350 2.88 . 846 1 .396 2
TAl 518 4 1 5.14 417 4 .31 3
XTM .287 5 .078 3.66 208 6 .130 6
XPSOCT .284 7 .078 3.65 L2086 8 .129 B8
XIS 265 8 045 5.92 .230 5 175 5

These tables are completed, (see figures 2 and 3), by histegrams
allowing a wvisual comparison of the trade-off wvalues, stressing in
particular the evolution of their rank order when uncertainty is
considered.

Using the same data as the associated tables, they display the point
estimate of the trode-offs as the top of the blank surface, the same value
minus one standard error as the top of the light surface, and the same
value minus two standard errors as the top of the darker surface (the
sign can change from one value to another).

First, let us consider the point estimates of the trode-offs: we can
see that, whatever the instruments used, the sign of the trade-off is
almest always the same, and that it can be considered as coherent with
common sense; one has to spend (in terms of government balance CTFG) to
increase consumption (L) or investment [(1): one also has to spend to
decrease prices (PC), whether price decrezase comes from firms behavior
or from the direct effect of a decrease of the added value tax component
(TACP or TAl}; on the wheole, government spending always increases
activity (Q) and employment, but also imports (M). As to exports (X1],
trade-offs show a variable sign: if government action primarily increasas

demand, exports decrease (due to an inflationary effect, and to the rising
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tensions on internal production capacity); but if government action
primarily decreases prices, exports increase (due to the growth of price
competitivity of French firms); lastly, the wvalue obtained for trade
balance shows that each time the wuse of an instrument increases
government deficit, it also has a negalive effect on trode bolance.

So, according to the model, whichever instrument is used, government
spending affects all the elements of the macroeconomic equilibrium in the
same direction; but we can also see that the level of the effect is quife
variable; we will now try to explain its rank order.

First, one simplifying remark: the instruments affecting dJirectly
household revenue -sociol benefits (XPSOCT), social securities paid by
workers (TCSS), income tox (XTM)- have a value so similar in all cases
that they can be treated as a single instrument; this could be expected.
The tables show that the second order effects are not significant.

Now, if we first consider globel activity (Q) we can see that the most
efficient instruments (in terms of government spending) are clearly the
ones concerning prices (the VAT rates and the sccial securities of the
firms) and government demund; then we find the ones affecting
households, fthen taxes on profits. This rank order is better explained
using the different elements of demand:

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

- Indezed, 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 locks normal) but alse through
TCSE, which has only indirect effects, but wery important ones,
through an increase in employment. The most important sxplanation

for this apparent anomaly is the evolution of the savings ratio: when
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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
TAI)} have a positive effect on exports, and the others a negative one.

- Concerning prices, we can see that the demand-side instruments have
a2 negligible influence, while the influence of the others is either diract
(for the VAT rates, TACP and TAl) or through the wage cost (TCSE,
but also TACP, as wages are indexed on the consumption prices); the
effect of XIS and TAI on the profits rate will only come into play in
the following year due to the lagged influence of this variable.

- As to trade bafonce (CFX), its negative variation is explained by the
increase in infernal 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
trode-offs, we first have to set a criterion for the acceptability of their
sign: similarly to the t-statistic used for the regressions, we shall assume
that a trade-off is 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
balance and demand, even considering each of its products (industrial or
non-industrial) or each of its elements (consumption, investment,
imports), except for exports where the instruments increasing exports
through price competitivity show a significant probability of having the
opposite effect; indeed, the trede-off with prices themselves, although it
could be considered significant, appeared to be much affected by
uncertainty. This comes mostly from the use of trade-offs instead of
their multipliers: the uncertainty <‘3f the influence of supply-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
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on a balance measured in nominal terms.

The main conclusion: demand-side instruments have a much higher
precision concerning their trode-off between government bolence and any
macroeconomic target; this will serve as guideline for the observation of
the way the rank order among instruments evolves when one considers,
instead of the trade-off, a 'guoraonteed value” obtained by subtracting
from the point estimate either one or two standard errors; we then can
ses that we can separate the eight instruments in four groups:
supply-side  instruments (TCSE, TACP, TAl), demand-side ones
concerning either households (TCSS, XPSOCT, XTM) or Government
(AG), with a special comment for XI5 which affects mostly the equilibrium
in the following period of time.

First, if we consider octivity, we see that the priority of suppiy-side
instruments over government demand becomes less and less evident, this
instruments becoming, at 20 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 to make it the most efficient between
the ones affecting firms; in the same way, XIS becomes more efficient
than instruments affecting household revenue, which are affected,
concerning their influence on demand, by the uncertainty on the savings
ratio.

These remarks are confirmed (and completed) if we separate demand
into  products: although the higher influence of AG on non-industrial
demand can make it especially efficient on Q2, and the supply-side
instruments stay the most efficient on industrial activity.

Concerning the compenents of demand, we can see that:
- Far investment the highest guaranteed efficiency is that of XIS (which
affects profits directly, and in a sure manner}, followed by the VAT

rate on investment itself.
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- For consumption the superiority of supply-side instruments is still
cenfirmed, but with a much lower margin, and TAIl becoming relatively
more efficient (we can alse remark that TAl affects household
investment in lodgings which is not subject to the uncertainty on the
savings ratio, as it is 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 comparable
(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 TAl reflects itself also 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 Bealance (as well as imports) its rank order, whatever the
level of uncertainty we consider, remains exactly the same as that of
demand in accordance with the observations made above. iIndeed the
study of the model shows that demand has a quite precise effect on
trade balance measured in real terms, while a decrease of prices,
associating an improvement of the trade balance in real terms with a
bigger deflationary effect on export prices than on imports ones, has

an uncertain influence on the nominal value.

5. EFFECTIVENESS OF INSTRUMENTS IN THE MULTIPERIOD CASE

We consider in th:s section the case of a policy action sustained over a
period of 4 years (1881-1984). The numerator of the trade-off criterion
is the sustained multiplier (according to its usual definition), which

measures the expected change in the target obtained in the last year



24 C.Bianchi, J.L.Brillet, G.Calrolari

after a unit change 1n the instrument sustained over 4 vyears. However
the denominator of the troade-off criterion cannot be taken as the
sustained multiplier of government balance. Since in fact the policy
action is sustained over 4 years, the expected loss for the government
balance cumulates owver the 4 periods. We use therefore the sustained
multiplier of each instrument with respect to an auvxiliary endogenocus
variable which is computed as the sum of CFG (government balance) over

4 consecutive years.

Trade-off between Q and cumulated government balance
Cumulated trode-off 1981-1984

Trade Rank Stand. t-ratic Trade-off Rank Trade-off Rank

-off order er(rgr *a order +20 order
c

TCSS -.063 8 008 -7.14 -.046 8 -.047 6
AG -.099 =] 016 -6.16 -.083 4 -.067 1
TCSE -.216 2 .097 -2.23 -.119 2 -.022 7
TACP -.238 1 112 -2.14 =127 1 -.015 8
TAI -.104 L] .025 -4.12 -.079 5 -.053 3
XTM -.088 8 .009 -7.47 -.059 <] -.049 4
XPSOCT -.065 7 .009 -7.20 -.0586 7 -.047 5
XIS -, 162 3 .D4g -3.27 -.112 3 -.063 2

Trade-off between Q1 and cumulated government balance

Cumulated trade-off 1981-1884 (multiphied by 10?)
Trade Rank Stand. t-ratio Trode-off Rank Trode-off Rank
~of order error g order +20 order
{a)

TCSS -. 087 8 .040 -2.18 -.047 8 -.007 5
AG -, 141 5 076 -1.86 -.065 5 .010 6
TCSE -.836 1 .465 -1.80 -.371 2 094 7
TACP -.822 2 .486 -1.69 -.3386 3 151 8
TAl -.370 4 .128 -2.90 -.243 4 - 115 2
XT™ -.095 6 .040 -2.39 -.055 6 -.016 3
XPSOCT -.090 7 .040 -2.24 -.050 7 -.010 4
X1s -.667 3 .23 -2.89 -.436 1 -.205 1
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Trode- b M Trade-off between PC and cumulated government balance
o s ted radenaiy 08T Yaga e Botance Cumulated trade-off 19811984 (multiplicd by 10°)
Trade Rank Stand t-rotio Trode-off Rank Trode-off Rank Trade Rank Stand. t-ratio Tracfe‘Off Radnk Tro_de-o!! Ra:_jnk
-off arder error ‘o order *20 order -of! order erir:;r =0 orcer 2o order
(o]
TCSS -0 & 004 135 .09 8  -.048 5 1iss o006 &0 9 02 FAY £ g
P o5 X 5% -0 3 % ! TCse  igal 2 132 1.38 1051 2 - 08I 1
TACE LT oa 53 o ;e ! TACP 27358 1 172 1.59 102 1 -1670 2
_ ’ .5 . Y TAl 07621 4 0441 1.87 .Q36 4 - 0095 7
o o0 5 ota -3.00 0% 2 -ow § XTM 00CB4 & 012 07 -.01 & -.023 5
XPSOCT ::857 ? ggj :![3; :ggg ? ,g?ié i XPSOCT 00026 7 012 .02 -.012 7 -.024 4
®IS - 107 a 029 373 - 07R 3 - 050 3 X8 CHH4E 3 -060 1.73 0435 3 -.015 6
Trade-off between X) and cumulated goverament balance Trade-off between CFX and cumulated government balance
Cumulated trade-off 19811984 (muitiphed by 10*) Cumulated trode-of/ 1381-1984
Trode Rank Stand. t-ratic Trode-off Rank Trode-off Rank Trode Rank Stand. t-rotic Traode-off Rank Trode-off Radnk
-off aorder error vo order +% order ~off order er(-;?r -¢ order -2¢ arder
(a)
TCSS N7 7 .010 21.28 207 7 197 4
ress om0 e 28 18 2 3 : AG 974 4 Lol 17.01 258 2 1242 1
TCSE  -.655 1 .541  -1.2) 2114 2 427 2 Tese 34 20 097 396 -250 3 -153 §
TACP - 476 2 ’ 7 _‘g ) 3 TACP 437 1 L1386 3.22 LA 1 L1865 5
3 42 6 -020 A 517 ! TA 193 & .031 6.7 162 8 131 2
TAl -.218 4 167 -).30 -.051 3 N7 3 XT['“ N - on 21-03 56 ° 388 2
i B DB R RO ow Gher BT oW oW OR 1B
XIS - 397 3 1237 2168 - 160 ] BI7 4 XIS 279 3 D87 4.1¢9 213 5 . 146 7
Trode-off between PORE and cumulated government balance Trode-of| between CFIXSUM and _‘:”“""'Ilgé‘]edl g}:ernment balance
Cumulated trode-off 1981-1984 (multipled by 10?) Cumulated trade-off =
Trade Rank Stand. t-rotio Frode-off Rank Trade-off Rank Trf‘.de Rank Stand. t-rotio Trade-off Rank Trcrc;:e ~off Radnk
-off order E?rr‘)"_ o order 0 order of order e?;';r -a order -20 ordar
[+]
TCSS .8%4 3 .3 1.85 .om g -.002 4 1%35 égg g ggg 1;;% g?; g g%(]) %
rese 23 070 :.'ég ou7 : 095 3 TCsE  1.z2z2 2 .39) 3.12 -830 3 -439 8
TACP 12 77 57 o TACP 1.578 1 550 2.87 1.028 3 478 3
TAl L S S LA -4 o 3 o3 \ TA) 652 8 .00 6.55 552 3 J453 6
XTM 025 8 013 1.88 ‘012 P - a2 6 XTW 693 7 040 17.33 653 6 L613 4
XPSOCT .0%4 7 013 1.86 i _ KPSOCT 695 [ .039 17.GD 635 ] L6186 3
' ' : o ? -002 3 X13 837 4 9 633 7 a 7
XIS 082 3 .G37 2.20 “044 2 .007 7 ' 19 4.21 - 439

The tables are accompanied, as in the previous case, by histograms
(see figures 4 and 3) built 1n the same way as befora. However these

new histograms are not directly comparable with the others, as they link
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the wvariation of one wvariable for the last period with the cumulated
variation of government balonce over the whole four-year period: to get
a directly comparable statistic we should have cumulated the variations of
the numerator itself.

So these trode-offs should be interpreted as the cumulated costs,
using one particular instrument in the same way over the period, of an
unitary change in the cumulated deficit (in other words, multiplying the
trade-off by four gives the effect, at the last period, of an unitary
average change in the government bolonce over the whole pericd).

Let us first consider the point estimates of the trade-offs. Concerning
global  activity we see fthat the main change in the rank order with
respect to the one-peried case concerns XIS (tax on firms profits) which
becomes highly efficient; regarding the values 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-peried experiments; the same
remark applies to each of the products (Q1 and Q2). Concerning the
elements of demond, 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 instruments; this comes mostly from the
fact that its influence on prices through the lagged valuve of the profits
rate, and so on competitivity and demand, is now taken into account;
indeed we can see that decreasing XIS now improves exports, and that it
decreases prices, while the inflationary influence of demand stays at low
level f{although it is not as negligible as before). Lastly, the trade-off
between the cumulated varistion of trode belance and that of government
batance, while still showing the same kind of rank order as before
between supply-side instruments (plus government demand) and
demand-side-ones, presents a smaller difference.

Concerning uncertainty, we can see that the significance observed in
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the one-period experiment remains in effect in most cases; the most
important exception concerns the efficiency of supply-side instruments on
prices themselves, as to an initial deflationary 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
cbmpetitivity. TCSE and TACP show also no longer a significant
influence on investment, mostly 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 nen-industrial
(where it attracts on the labor market a large number of previously
unemployed) explains its unreliability for all instruments but XiS and
TAI.

Indeed the second exception concerns the tax on firms profits and, to
a smaller 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 wuncertainty as it works only through
profits.

If we now consider the evolution of the rank order, we can see indeed
that the large increase in the uncertainty on TCSE and TACP, and the
progress of the average influence of XIS, makes this last instrument the
most cartainly efficient on global demand (at the same level as government
demand), while TCSE and TACP take now the last place (although they
can be considered as significantly efficient); if we separate the products,
we see that for the industrial one only XIS and TAl can guarantee a
significant non-negiigible level, while for the non-industrial AG remains
the most efficient, followed by all the others at the same level, except
ence mere for YTCSE and TACP.

As to the division into the elements of demand, the following

considerations hold.
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- As we have seen, only TA! and XI5 can be used significantly te
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 pravious influence on employment and, more importantly, on
the purchasing power of the wage rate.

- tmports follow demand as before.

- For gxports we can no longer consider 2 ranlk order, as no nstrument
can be used to increase significantly exports, unless we do so by
decreasing demand, in which ¢ase we get a low significant effect [in
this caze we can no longer speak of trode-off, as we increase

government balance and exports at the same time).

In the same manner the rank order on wnemployment has a meaning
only for TAl and XIS, which have (almest at the same level) a
guarantaed efficiency.

- As to trade bolance (cumuiated 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.

6. SMALL SAMPLE DISTRIBUTION

A sampling experiment has Deen performed to evaluate how good are n
the small sample case the asymptotic first order approximations derived in
the previgus sections.

We start from the model with a fixed set of parameters (in practice the
coefficiants and the error process covariance matrix obtained from
estimating the model with historical data). We then generate vectors of
pseudo-random error terms with the given covariance matrix (McCarthy,

1872) owver the entire sample pericd and solve the model {stochastic

Refiobility of Policy Actions 33

simulation). The solution gives 3 matrix of pseudo-historical values of
the endogenous variables which are used to re-estimate the s{iructural
coefficients of the model. Using this new estimate of the coefficients we
compute the multipliers and the trode-offs 1'7”.’1'1” for the target variables

and for the instruments previcusly considered.
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All the process is repeated a 500 times so that a sampie of trode-offs
-T:!.J.Ii” 15 obtained for each couple of targets and instruments of interest.

The first order approximation (asymptotically exact) derived in section
2, which led to the results in sections 4 and 5, can be considered

acceptable if the experimentally generated wvalues of 1'1”!1"1” are
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approximately distributed like a normal with mean equal to ﬁl.l./ﬁ,/. (the
point estimates of the trade-offs appearing in the first column of each
table) and standard deviation equal to those displayed in the second
column of the tables. In other words, using ﬁii/?v” and its asymptotic
standard error to standardize i,i/RH, we should get a random variable
close to a standard normal.

Most of the results appear as in figure 6, provided that we confine
ourselves, among the variables of practical interest, to those cases in
which the trade-off is significantly 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 ;171' is affected by such a large degree of
uncertainty as to be non-significantly different from zero. In these cases
the first order (asymptotic) approximation is very poor, but at the same
time the case would be of no practical interest for the risk averting

policy maker.
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