Abstract

This paper develops and characterises an index of trade policy restrictiveness defined as the
uniform tariff equivaent which maintainsthe same volume of trade asagiven set of tariffs, quotas,
and domestic taxes and subsidies. We relate this volume-equivalent index to the Trade
RestrictivenessIndex, awelfare-equivalent measure, and rel ate changesin both indexesto changes
in the generalised mean and variance of the tariff schedule. Applications to international cross-
section and time-series comparisons of trade policy show that the new index frequently gives a
very different picture than do standard indexes.
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The Mercantilist Index of Trade Policy

James Anderson and J. Peter Neary

International trade policies are often compared across countries and over time for a variety of
purposes. Analystsuse such measures as arithmetic or trade-weighted average tariffs, Non-Tariff
Barrier (NTB) coverage ratios and measures of tariff dispersion. All such measures are without
theoretical foundation. In this paper we develop and characterise a theoretically-based index
number of trade policy which is appropriate to trade negotiations. We also present a sample
application which demonstrates the operationality of our index and shows that it differs
significantly from previously employed atheoretic indexes.

We call our index the Mercantilist Trade Restrictiveness Index (MTRI), since it takes as
its starting point the Mercantilist preoccupation with the volume of trade. Modern avatars of
Mercantilist thinking are everywhere, and their concern with trade volumes plays an important
constraining role in policy formation. For one example, successive GATT rounds of reciprocal
trade negotiations have interpreted reciprocity in tariff negotiations to mean equivalent import
volume expansion. The WTO goes further, sanctioning retaiation by the offended party to
displace a volume of trade equal to that displaced by the original offending protection. (See
Bagwell and Staiger (1997) for discussion.) For another example, interest group pleading and
even US government negotiators have focused in recent years on trade volumesin auto parts and
in semiconductors, aswell ason aggregate US-Japanese bilateral trade volumes. The ubiquity of
such examples shows that there is a demand on the part of practical trade policy makers for
measures of trade restrictiveness which hold trade volume constant.* Such measures thus have a
useful role to play both as an input to negotiations and as a performance measure of negotiations.

The MTRI isdefined astheuniform deflator which, applied to the undistorted traded goods
prices, yields the same trade volume (valued at external prices) astheinitial set of distortions.?
Defining the MTRI as a deflator makes clear its connection with ideal price deflatorsin general
equilibrium (see Anderson and Neary, 1996). The MTRI isthe general equilibrium version of an
index earlier proposed by Corden (1966), which in a quantity index form was independently
proposed by Leamer (1974).2

In Anderson and Neary (1996), we addressed the policy index number problem in the
context of the welfare effect of trade restrictions. We provided arigorous theoretical foundation
for the Trade Restrictiveness Index (TRI), which operationalises the idea of finding a uniform
tariff which yields the same real income as the original differentiated tariff structure. We

! Anindex of home country tariffs which holds constant the real income of the foreign country is an appealing
aternative for atwo-country world. Inamany-country world, this loses its appeal because an index of Japan’'s
trade distortions can hold constant only one of its trading partners' real incomes. Thus there would be NT1
different indexes of each country’ strade policies, differing from each other in complex and unintuitiveways. A
single constant-volumeindex treats no onetrading partner as special and isappealing asasummary of acountry’s
restrictiveness relative to the rest of the world.

2 This definition of the MTRI compares an arbitrary tariff structure with free trade. More generally, when two
different tariff structuresare compared, the M TRI isdefined asthe uniform deflator which, applied to the new set
of distorted prices, yields the same trade volume as the initial set of distortions.

% Neither the Corden nor the Leamer indexesinclude the disposition of tariff revenuein theanalysis. Hencethey
are not full general equilibrium indexes.



advocated itsusein studies of openness and growth and in other applicationswhereit isdesirable
to have ameasure of the restrictiveness of trade policy which isindependent of real income.

For purposes of trade negotiations, however, comparing levels of protection with anindex
which holds constant the level of real income is less appropriate. Nations care about the effect
of their partners’ policies on their own interests, not their partners’ interests. This need is
addressed by the M TRI, which operationdisestheideaof finding auniform tariff whichyieldsthe
same trade volume asthe origina differentiated tariff structure.

The main objective of the theoretical section of the paper istorelatethe MTRI tothe TRI
and to standard atheoretic measures. In particular, we show how changes in both indexes can be
characterised fully in terms of changesin two summary measures of the tariff structure, which we
call the generalised mean and generalised variance of tariffs. These theoretical linkages are of
interest inthemsealves, especialy sincethey imply that the M TRI must exceed the TRI when trade
policiesare compared with freetrade. Inaddition, the theoretical results help to explain the clear
patterns which emerge from the empirical comparisons of these measures.

For the practitioner, this paper offers a consistent index number of trade restrictiveness
which meets the Mercantilist concern with trade volume. The practical analyst is confounded at
present by the thousands of different trade barriers and the absence of atheoretically based index
number to summarise them. The paper concentrates on tariffs, but also offers an approach to the
evaluation of quotas.* By offering the first application of the MTRI, the paper shows that use of
aproper index makes a great deal of difference.

Section 1 setsout the basic modd of the economy and definesthe MTRI. Section 2 derives
the properties of the MTRI and relates them to the properties of the average tariff and other
indexes, especidly the TRI. Section 3 extends the MTRI to cover the case of quotas. Section 4
presents the empirical analysis, which uses a 25-country cross-section of datafrom around 1990,
and a 5-country panel of year-on-year changes from the late 1980s. The MTRI differs from
standard indexesinitsimplications, often dramatically. It also differssubstantially fromthe TRI.

1. Theory

The economy isassumed to be in competitive equilibrium, to have no distortions other than tariffs,
and to be characterised by a single representative consumer. Traded goods prices are fixed on
world markets. (Relaxing these assumptions leads to well-understood complications without
adding any insight. In practice, the index we develop can be calculated in the context of any
operational model economy.) Section 1.1 lays out the basic formal mode of atariff-distorted open
economy, Section 1.2 introduces the import and import volume functions and Section 1.3 defines
the MTRI.

1.1 Themodd of atariff-distorted open economy

The behaviour of the private sector is described by the trade expenditure function E(p,u). This
function gives the expenditure needed by the representative consumer to attain the utility level u

* Domestic taxes and subsidies in goods and factor markets can also affect trade significantly, as shown by their
prominence in recent policy negotiations. Anderson, Bannister and Neary (1995) extend the TRI to take account
of such domestic distortions. A volume-equivalent index of the trade restrictiveness of domestic distortionsis
readily constructed by combining the methods of this paper with that one.
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facing the price vector p of traded goods subject to tariffs, net of the income it receives from its
ownership of the factors of production. Both of these in turn are represented by standard
expenditure and GDP functions respectively:

E(pu) °  e(pu) & 9(p). €N

In the background are factor endowments, prices of non-traded goods and factors (which are
endogenous given p and u), and prices of traded goods not subject to tariffs. Standard properties
of the underlying functions (Shephard's and Hotelling's Lemmas) alow us to identify the price
derivatives of the trade expenditure function as the economy’s general-equilibrium utility-
compensated (or Hicksian) import demand functions:

E(pU) " me(pu). @

For later use, we note the derivatives of these functions;

e e x and mpC " E . (3)

u pu ul

In words, the utility derivatives of the import demand functions equal the Marshallian income
derivatives of demand x, scaled by the margina cost of utility e,; while the matrix of price
derivatives equals the Hessian of E and so is negative semi-definite (which for convenience and
with little loss of generality we strengthen henceforth to negative definite).

The trade expenditure function completely summarises private-sector behaviour in our
model economy. In the presence of tariffs, we must add to this the behaviour of the government,
whose sole activity is to collect tariff revenue and rebate it to the representative consumer in a
lump sum. The outcome of both public and private behaviour is summarised by the balance of
trade function:®

B(p.pu) 7/ E(pu) & (p&p9).E (pu). (4)

This differs from the trade expenditure function by the tariff revenue term, where the vector p! p’
denotes the tariff wedge between domestic and world prices. The derivative of the balance of
trade function with respect to the level of utility is:

B, " e [1&(p&p©).x]. (5)

u

This equals e, times the inverse of the shadow price of foreign exchange, which measures the
welfare gain to aunit increase in the economy’ s purchasing power. We assume throughout that it
is positive, since otherwise the economy isinitialy so distorted that welfare would rise if some
of its endowment were destroyed. (See Anderson and Neary (1992) for more discussion and

® All vectors are column vectors; aprime (N ) denotes atranspose; and a dot (.) denotes a vector inner product.
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references.) As for the derivatives of the balance of trade function with respect to domestic
prices, they equal:

Bp) " &(p&pt) E,,- (6)

This vector gives the margina welfare effects of domestic price changes. Since the balance of
trade function equa sthe amount of foreign exchange needed to sustain utility u facing domestic and
world prices p and p’, thefall in B following a tariff increase (which raises the corresponding
element of p) isamoney metric measure of the resulting welfare cost.

The genera equilibrium of the economy is reached when utility is at the level consistent
with the balance of trade constraint. Thisrequirement equatesthe balance of trade function to any
lump-sum income received from abroad, denoted by b:

B(p.pGu) * b. @)

The balance of trade function thus allows us to summarise the equilibrium of an economy subject
to tariffsin terms of a single compact equation.

1.2 Import and import volume functions

Aswith an individual consumer, we can relate the economy’ s Hicksian import demand functions
(2) to their Marshallian equivalents.® The latter depend on domestic and world prices and on
exogenous income b: m= m(p,p’,b). In equilibrium (given by the balance of payments condition
(7)), the Hicksian and Marshallian import demand functions coincide:

mp,u) ~  m[p,p¢,B(p,pC,u)]. (8)

Differentiating this “ Slutsky Identity” with respect to u and using (3) and (5) yields:

m, " [1&(p&pQ).x]4 X, 9)

Thus an increased transfer from abroad rai ses demand for importsto an extent determined by the
marginal income responsesx;, grossed up by the shadow priceof foreign exchange. Differentiating
(8) with respect to p gives a standard Slutsky decomposition of the effects of price changesinto
substitution and income effects:

m * m &mB). (10)

Of course, world prices are fixed, so income effects of domestic price changes arise only to the
extent thet tariffsarein place. Thisis seen more clearly by eliminating B, using (6), to obtain an
aternative expression for the price derivatives.

® For amore formal derivation, see Neary and Schweinberger (1986).
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m, " [1%m,(p&pY)] my. (11)

where | isthe identity matrix.

Finally, since we are concerned with the volume of tariff-restricted trade (measured at
world prices), it is convenient to express its equilibrium level as a function of the variables
characterising the general equilibrium of the economy. This leads to two scalar import volume
functions, one compensated:

M(p,pCu) 7/ pCmSp,u). (12)

and the other uncompensated:

M(p.p&b) 7  pCm(p,plb). (13)

The derivatives of these functions are easily derived from the corresponding derivatives of the
import demand functions. Herewe note only that the derivative of the Marshalian import volume
function with respect to exogenous incomeis:

M, ° plm " [1&(p&p©).x 154 pl.x,, 0<M, <1 (14)

This can beinterpreted as the marginal propensity to consume tariff-constrained imports, valued
at world prices, and it playsacrucial rolein theanalysisbelow. We assume throughout that it lies
between zero and one. Findly, the Sutsky decomposition of the import demand functions given
in (10) impliesacorresponding decomposition of the price derivatives of the Marshallian import
volume function. By anaogy with (8), we can relate the Hicksian and Marshallian import volume
functions by a Slutsky identity:

Me(p,pGu) = M[p,p$B(p,pSu)l, (15)

which, on differentiation, gives the required decomposition:

M, * M;&M,B). (16)

Armed with these results, we are ready to define the MTRI and to investigate its properties.
1.3 Themercantilist traderestrictivenessindex

We wish to compare the restrictiveness of trade policy between two equilibria, denoted by “0”
and “1” respectively. Following Anderson and Neary (1996), we define the Mercantilist Trade
Restrictiveness Index (MTRI) as the uniform price deflator i which, when applied to the prices
in the new equilibrium, p?, yields the same volume (at world prices) of tariff-restricted
imports as in the old equilibrium, M ©:



H(PLMO) /7 {w M(pYw) " M%. (17)

We smplify notation by dropping the explicit dependence of the trade volume on the exogenous
variables p* and b, which are set at their period-0 values.

The interpretation of the MTRI depends on the policy stance in the new equilibrium. If p
! equalsitsfreetradevalue p*, p equalstheinverse of the uniform tariff factor which is
equivalent in volumeto theinitia distortion structure. The Mercantilist uniform tariff equivalent
isdefined as 1/u 1. For other values of p !, i equalsthe uniform tariff factor surcharge which
is volume-equivalent to the changes in trade policy.

Reflecting policy concerns similar to thoseleading to the M TRI, it may be useful to define
other members of agroup of trade-balance-constrained trade restrictivenessindexes based on the
samelogic. For example, in US-Japan trade negotiations, the bilateral trade balance is often a
focal point. Inthiscasetherelevant constraint for the index number for Japan might include both
Japanese imports and exports to the US, both distorted and undistorted. Alternatively, US-Japan
negotiations have also focused on bilateral trade in particular product groups, such as motor
vehiclesand partsor eectronics. All casesin thisclass can be straightforwardly developed using
the tools above.

2. Relation to other indexes

Useful ingght into the meaning of the M TRI isgained by anaysing its relationship with other index
numbers. The analysis also helps put in perspective the empirical resultsin Section 4. Wefirst
lay out the MTRI, the TRI and the trade-weighted average tariff in a comparable local rate of
change format in Section 2.1. Wethen show in Section 2.2 that changesin both the MTRI and the
TRI can be fully characterised in terms of changes in the generalised mean and variance of the
tariff schedule. Finally, Section 2.3 compares the levels of the MTRI and TRI.

2.1 The MTRI, the TRI and the aver age tariff

Following Anderson and Neary (1996), the TRI is defined as:

?2(ptu® /7 {?: B(pY?,u% " b9%. (18)

This has a similar uniform tariff deflator interpretation to the MTRI. The differenceis that its
reference point isthe base-period level of utility rather than the volume of trade. Thevaueof ?
isthe uniform tariff deflator which, if applied to the new prices p %, would ensure balance-of -
payments equilibrium at the initia level of utility.

Both the MTRI and the TRI are defined in implicit form, so comparing their levelsis
difficult in general. However, we can say a great deal if we first consider local changes. The
proportional rate of change (denoted by a circumflex) of the MTRI is:



f , (19)

7 2 (20)

where B, isevauated at (p*/?,u°). Each of these inturn may be compared with the changein the
trade-weighted average tariff, t &

dat* -

(21)

Considering these three expressions, we seethat, multiplying and dividing by pricesinthe
numerator, each can be written as aweighted sum of the proportional changesin pricesdp,/p;.. The
change in the MTRI in (19) weights proportional price changes by their marginal volumetric
shares, Mip;/M,.p. The changein the TRI in (20) weights the proportional changesin prices by
their marginal welfare shares, Bp,/B,.p. Finally, the change in the average tariff in (21) weights
proportional price changes by their average trade shares, Ep;/E, .p.

Animportant feature of the MTRI changeisthat it incorporates the effect of real income
changes on trade volume whereas the TRI change does not. To deal appropriately with this, itis
convenient to define a“compensated” MTRI:

He(pLu® M) /7 {pe M (pYuu®) T M%, (22)

whose rate of changeis:

(23)

Once again, this is a weighted sum of proportional price changes, where the weights can be
interpreted as marginal trade shares.

Now, supposetheinitial levelsof p, and p° are the same. Then we can writethe rate of
change of 1 as aweighted average of the rates of change of the other two indexes:

0" 2% (1&?)?, (24)



where the weight is smply:

(25)

Theweight ?isthe ratio of the compensated to the uncompensated effect on import volume of a
1% rise in domestic distorted prices. Itisordinarily between zero and one and it is smaller the
moreimportant areincome effectsrelative to substitution effects. (Recall from (11) that ?isunity
in the neighbourhood of free trade.)

2.2 Generalised tariff moments

Next, we wish to relate changesin the MTRI and the TRI to changesin the mean and variance of
the tariff distribution. This turns out to be possible provided, following Anderson (1995), we
work not with trade-weighted tariff moments but with generalised tariff moments, weighted by the
elementsin the substitution matrix E,, .

At this point it is convenient to switch notation. Definethead valoremtariff on goodi as
ti=(p!p;)/p;. Let x denote adiagonal matrix with the elements of the vector x on the principal
diagonal. Then the level of and the change in domestic prices can be written as:

p " p<(mt) and dp = pQd, (26)

Next, define the matrix of substitution effects normalised by world prices as:

(E pC
p°E D

s /7 2
P EpP

(27)

By congtruction Sis a positive definite matrix all of whose elements sum to one: AS2=1, where
?isavector of ones. We can now define the generalised average tariff:

t /7 23, (28)

and the generalised variance of tariffs:

V o/ (t&T)S(t&7) " OSt&(D> (29)



V must be positive (since it is a quadratic form in the positive definite matrix S) but t can be
negative if tariffs are non-uniform and disproportionately higher on goods with relatively large
cross-substitution effects.” The changesin these generalised moments are;

dt = 2t and dv " 2(t)sdt &tdi). (30)
The changein the variance of tariffs can also beinterpreted astwice the (generalised) covariance
between initial tariff rates and their changes:
Cov(t,dt) " (t&2)gdt&dt) " OSdt&tdi " Ladv. (31)
Itisnow straightforward to express the changesin the three indexes of interest in terms of
dt and dV. From (23) and (27), the change in the compensated MTRI is:

© o Sdt . dt
2S(Pt) 1%t

(32)

Thus the change in the compensated MTRI is identical to the proportionate change in the
generalised average tariff. Similarly, the change in the TRI can be expressed as:

OSdt . Tdi % %dv
'S(%t) T(2%t) % vV

?" .

(33)

and the changeinthe MTRI as:

(WM tYSdt (%M, DdE % %M, dVv
(P6M ,t)S(Pt) (1%M ) (1%F) % M,V

(34)

The role of income effects, represented by the marginal propensity to spend on imports My, is
clearly crucid: they affect the sengtivity of the MTRI but not of the TRI to changes in the
generalised mean and variance of the tariff schedule.

The significance of equations (33) and (34) is that they are completely general, with no
restrictions on the types of tariff changes or on the structure of the economy. Their implications
can be set out in terms of three propositions and adiagram. First, it isimmediate that:

Proposition 1: Assume the denominatorsof 2 and [i are positive. Then, both the MTRI and the
TRI are increasing in the generalised mean and variance of the tariff schedule.

" Equation (28) for the generalised average tariff can bewritten asS; wit;, where the weights are defined as: w./S
Si. Recalling that Sisdefined to be positive definite, theweight on agiven tariff rateismorelikely to be positive
the higher the own-substitution effect for that good and the moreit iscomplementary with rather than substitutable
for other goods. A sufficient condition for all weightsto be positive is that the normalised substitution matrix
have a dominant diagonal.



Note that, from (33) and (34), an over-strong sufficient condition for the denominators of both 2
and [1 to be positiveisthat t, the generalised average tariff, be positive.

Next, consider therelative senditivity of thetwoindexesto changesinthegeneralised mean
and variance. Thisisbest understood by writing the changesin both indexes asweighted averages
of the changesin the two tariff moments. For the TRI, (33) implies:

5 0 2l g 1gq) as A% (35)
19t 2V T(1%0) % V
Similarly, for the MTRI, (34) implies:®
1%M, t) (1%t
o 8L g (e IV p s HMOER) (36)
19t 2V (1%M,©) (1%F) % M,V

Using D, and Dy to denote the denominators of a and (3 respectively, the difference between the
weightsis:

. (1%D)V

R&a ,
DaDB

(37)

Assuming the two denominators are positive, a is aways less than 3. Thus the TRI is less
sensitive than the MTRI to changesin the generalised mean tariff but more sensitiveto changesin
the generalised variance of tariffs. Finally, the difference between the changesin thetwo indexes
is:

2V A%t

v o db } - &Vt (1%D)%edV -

28&0 " (B&a){
DanB

This may be expressed more compactly by defining the generalised coefficient of variation of
tariff factors and its rate of change as follows:

Ya ~
VI oy gV d (39)
Wt N I

Hence, recaling from (37) that 3! a is positive provided the denominators of 2 and {1 are positive,
we may conclude:

Proposition 2: Assume that the denominatorsof 2 and {1 are positive. Then, starting fromthe
same point, the TRI increases by more than the MTRI if and only if the generalised coefficient
of variation of tariff factorsrises:

8 From (24), it may be checked that ?=(R!a)/(11a). Moreover, from (29) and (31), dV/2V equals the slope
coefficient from a generalised least squares regression of dt on't.

10



5 o A av dt 2
? > — > — C>0. 4
poa ~ 1t 1 (40)

The full relationship between changesin the TRI and MTRI on the one hand and changes
inthe generalised tariff moments on the other isillustrated in Figure 1, drawn in the space of (dV,
dt). From Proposition 1, both indexesincrease together in the north-east quadrant and fal together
inthe south-west quadrant. The upward-sloping dashed lineisthelocusaong which2={i. Only
inthe regionsdenoted | and Il (which lie between the 2=0 and [i=0 loci), do
they movein oppositedirections. In Region I, thefall in the generalised average tariff is sufficient
to offset the rise in the generalised variance as far as [ is concerned but not as far as ? is
concerned: p fallsand ? rises. Exactly the opposite configuration appliesin Region Il. (From
(24), the i=0/locus lies between the =0 locus and the [1°=0 locus, which from (32)
coincideswith thevertical axis.) Notethat arisein ? isequivalenttoafall inwelfareand arise
in L isequivalent to afall inimport volume. Hence Figure 1 gives a complete characterisation
of the effects on welfare and import volume of arbitrary changesin the generalised tariff moments.

2.3 Comparingthelevelsof theMTRI and TRI

Having derived the relationships between changesin the MTRI and the TRI, we can now relate
their levels, at least for the comparison with free trade. The key result is:

Proposition 3: The MTRI exceeds the TRI for comparisons with free trade, provided the
generalised averagetariff ispositive. Therankingisstrict except when tariffsare uniform,in
which case all tariff indexes are equal.

Proof: By definition,u (p°% M %9=?(p° M %=1. Inwords, when theinitial tariff policy doesnot
change, both indexes equal one. Hence, comparing theinitial tariff policy (p° with freetrade (p’),
the difference between 1 and ? is the same as the difference between their proportional rates of
change, provided thisis one-signed over the relevant interval:

p¢ )
Inu(p$, M9 & In?(p¢,u® * m{ﬁ(p,M")&?(p,U")}- (41)

pO

Tofind apathin price spacefrom p°top” along which the expression in brackets is aways non-
negative, we proceed in two stages:
(i) First, we eliminate the dispersion in the initial tariff structure by radial steps:

dt * &(t&?2)de, de>0. (42)
Subgtituting from (42) into (30), we see that, along this segment of the path, the generalised
average tariff is constant (dt=0) and the generalised varianceisfalling, provided it was strictly

positive to begin with (dvV=12Vde<0). Hence the generalised coefficient of variation is also
falling and Proposition 2 applies. With the initial generalised average tariff t ° assumed to be
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positive, it also follows from (19) and (20) that both indexes are falling. Hence, along this
segment of the path, we have 0>{1>?2. Continueinthisfashionfromp®top’ (1+t9), i.e., until all
the dispersion in the tariff structure is eliminated.

(i) Next, with C=V =0, weimplement a uniform radial reduction in tariffs. dt = tde
Again, from (30), this must reduce the generalised mean tariff (dt = 1tde) and leavethe
generalised variance unchanged (since it was zero to begin with): dv=12Vde=0. Hence, from
(33) and (34), both indexes fall by the same percentage amount along this segment of the path:
0>(1=2. Proceeding along this segment of the path until we reach free trade, the proposition
followsimmediately.

Tointerpret the proposition, recall that for comparisonswith freetrade, u and? equd the
inverses of the uniform tariff equivalents which are import-volume-equivalent and welfare-
equivalent top° respectively. So, thefactsthat p exceeds ? and that both are less than one
means that the welfare-equivalent uniform tariff exceeds the import-volume-equivalent uniform
tariff. Thusthetariff levelscalculated according to the MTRI logic generally under-estimate the
tariff levels which would be appropriate for welfare comparisons.

3. Quotasand the MTRI

Quotas are an important form of trade intervention in many countries. Moreover, other kinds of
non-tariff barriers may often be represented as quotas. The application of Section 4 includes many
examples of non-tariff barrierstreated inthisway. Thusit isimportant to extend the definition of
the MTRI to incorporate quotas. For simplicity, we continue to assumethat al distortionsarein
trade only.

Let g denote the vector of quota-constrained goods, with domestic prices p and world
prices p ; whilem, pand p * continue to denote the quantity and prices of tariff-constrained
imports. Asbefore, we seek ascalar deflator which, when applied to the policy variablesin the
new equilibrium, {gp?}, will yield the sameimport volume as the old equilibrium, M?°.
However, it would not make sense to deflate the quota vector directly. Instead, we apply the
deflation factor to the domestic-market-clearing prices of the quota-constrained goods.

To formalise these ideas, we adapt the techniques devel oped for the analysis of quotasin
Anderson and Neary (1992) and applied to derivethe TRI in the presence of quotas by Anderson
and Neary (1996). The net expenditure on non-quota-constrained goods, called by Anderson and
Neary (1992) the distorted trade expenditure function, is:

Epyu) 7/ ma{E(p,pu)&p.aq, (43)
p

where the undistorted trade expenditure function E is defined in a similar manner to (1). The
derivatives of E with respect to p give the compensated import demand functions for goods subject
to tariffs, asin earlier sections; while the derivatives with respect to q give (minus) the “virtual”
prices of the quotas:

E(apu) " m(apu) ad  E(qpu) " & papu). (44)
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Of course, when {q,p,u} relateto the same equilibrium, the virtual prices equal the market-clearing
domestic prices. The distorted balance of trade function can now be defined as:

Blapu) 7/ E(@pu) % p.g & (p&pS).m & (p&p (1&2)4, (45)

where mand p are determined from (44) and exogenous variables are suppressed to economise
onnotation. Thisismore complex than the corresponding undistorted function (4), sincethereare
now two sets of trade restrictions, and (following standard convention) we assume that the rents
generated from each are disbursed differently. The private sector receivesal the tariff revenue,
asin Section 2, but only some of the quota revenue, with the elements of the ? vector (0<?<1)
denoting the share of quota rents on good i lost to foreigners. Finaly, equilibrium utility is
determined implicitly by the balance of payments equilibrium condition:

B(apu " b. (46)

These functions allow us to determine the appropriate virtual prices and characterise the
equilibrium in the presence of quotas. Next, to define the MTRI itself, we need to define the
uncompensated volume-of-trade function given the prices of the quota-constrained goods. The
stepsindoing thisare similar to thosefollowed in Section 1.2. First, the compensated volume-of-
trade function is an extension of (12):

Mp.pu) 7 PpE(ppu) % PCE(PPU). (47)

To derive the uncompensated volume-of-trade function from this, we must specify the undistorted
balance of trade function. We do this by noting that the undistorted and distorted functions can be
equated when the former is evaluated at the appropriate virtual prices. Thus:

B(F.p,u) B(apu  when p / &E(qpu). (48)

Asin (15), the uncompensated volume-of-trade function, M(p,p,b), can now be defined implicitly
asfollows:

M(ppu) *  M[pp,B(p,pu)l. (49)
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We arefindly able to definethe MTRI itself:

n@LptM9 /7 {w M(p/y,pp) T M9, (50)

wherethevirtual pricesp are determined endogenously by the requirement that domestic markets
for quota-constrained goods clear, i.e., by equations (46) and (48) evaluated at (g',p*). Withthe
guotas reduced to their price equivalents, the interpretation of the MTRI now proceedsin exactly
the same way asin the case of tariffsonly.

4. A sample application

The MTRI can be made operationa with only dlight modifications of any standard Computable
General Equilibrium (CGE) model. All that isnecessary isto define the virtual pricesp and the
volume of distorted trade M. Then the deflator p can be calculated. Ideally, the CGE model
should be disaggregated with respect to trade distortions (and those domestic distortions which
areimportant in considering trade policy). Most CGE models are highly aggregated with respect
to trade and so are not ideally suitable for this purpose. It should be possible, however, with
strategic use of nested CES structures, to disaggregate many existing CGE models appropriately.

Applications are chiefly constrained by the paucity of detailed distortion data. While
limits on information are notorious for non-tariff distortions, there is also surprisingly little
systematic detailed information on tariffs and associated import volumes across abroad spectrum
of countries and years. Here, we draw on Anderson’s (1998) application of the TRI and use the
same data and CGE model asabasisfor calculating the MTRI and comparing it with the TRI and
the standard indexes.

Anderson (1998) develops a tractable CGE model with a highly aggregated CES/CET
industria structure and a very disaggregated trade structure, and calculates the TRI for both a
cross-section of countries and for afew cases of year-on-year changes. The model’ smain virtue
isthat it requiresrelatively littleinformation about the domestic production structure, so astandard
model framework can be used across alarge group of countries. At the sametime, it permitsthe
use of as detailed trade distortions data as the analyst can find.

Limits on detailed trade and trade distortion data dictate the scope of the results presented
below. The data were obtained by the World Bank from the TRAINS (TRade Anaysis and
INformation System) database (UNCTAD (1996)), supplemented by trade and trade distortions
data supplied by country economists at the Bank. Non-Tariff Barriers (NTBs) are treated as
binding quotas in the model. To obtain consistent trade flow and trade distortions data, more
detailed data are aggregated to the four-digit Harmonised System level using trade-weighted
average tariffs, and for NTBs using the procedure that afour-digit category is counted as NTB-
constrained if 75% or more of its elements are “hard-core” NTB-constrained.® Some such
atheoretic aggregation procedure is unavoidable due to inconsistencies in classification systems
of the most detailed distortion and trade data.

A key practical issueis the treatment of quota rents, bearing in mind that information on
domestic prices (and hence on quota premia) are not available. In simulating the move to free

° A “hard-core” NTB includes some restrictions which are hardly quantitative, such as being under investigation
for dumping. It excludes simple licensing requirements. See UNCTAD’ sdescription of their NTB database for
details.
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trade (i.e., in Table 1 and Figure 2 below) we assume that rent-retaining tariffs capture all the
quotarent, so all NTBsare non-binding at the marginin theinitial equilibrium.”® Hencethe policy
regime is assumed to be one of tariffs only, with quotas replaced by their tariff equivalents. In
evaluating year-on-year changes (Table 3 below), we assume instead that binding quotas generate
rents which are entirely lost to foreigners or to rent seeking, apart from the fraction which is
retained by tariffs. Alternative expedients (discussed in Anderson (1998)) lead to similar
gualitative results.

Table 1 presents the results of calculating the TRI and MTRI using the CGE model for a
cross-section of 25 countries. In this table we are comparing the actual data for the country and
year indicated with free trade (so p*=p" and t !=0). Hence we present both the TRI and MTRI
interms of their uniform tariff equivalents(i.e., 1/? 11 and 1/u!1) to facilitate comparison with
the trade-weighted average tariff, t 2°. To seewhy this makes sense, we can rewrite the definition
of the MTRI from (17) asfollows:

Mp{(%tY)/W] = M[p{(%t%)] = MO (51)

Witht * = 0, we seek a scalar measure of thevector t °.  The atheoretic measure is the trade-
weighted averagetariff t 2, whilethe theoreticaly correct measureis1/p ! 1, the uniform tariff that
is import-volume-equivalentto t°. A similar argument applies to the uniform tariff
equivalent of the TRI, 1/? 11, which givesthe uniform tariff that is welfare-equivalent to t°.
To facilitate comparison of the columns in Table 1, Table 2 presents the results of smple
regressions and rank correlations between the columns. Figure 2 illustrates the datafrom Table
1, with countries ranked by their trade-weighted average tariff.

The first observation suggested by Tables 1 and 2 and Figure 2 is that the MTRI and the
trade-weighted average tariff tend to move closely together on average. (The correlation and rank
correlation coefficients between the two are 0.987 and 0.972 respectively.) However, for
individual countriesinvolved in trade negotiations, this does not mean that the two measures are
interchangeable. On the contrary, the average tariff underpredictsthe MTRI in al but three of the
25 cases. The effect isnot statistically significant (as Table 2 shows) and the underpredictionis
only 8.9% on average. However, it isimportant in anumber of individual cases, exceeding 15%
for Austria, Indonesia, Morocco and the USA. This suggests that in trade negotiations, most
countries would prefer to usethe MTRI to evaluate their own trade policies but averagetariffsto
evaluate their partners'. On the other hand, for India, the average tariff underpredictstheMTRI
by 7%. So the choice between the two measures is significant and of unpredictable sign in
individual cases.

The second observation suggested by Table 1 and Figure 2 isthat the TRI exceedsthe MTRI
by asignificant margin: 48.7% on average. We know fromProposition 3 that 1 must be greater
than ? (and hence 1/? 11 must be greater than 1/u! 1), for comparisons with free trade (at |east
when both indexes are generated by the same utility-consistent model, as here). Thistheoretical
prediction is borne out for every caseinthetable.! The relationship between the two is weaker
than that between the MTRI and the average tariff (with correlation and rank correlation

19 Tariffs on NTB-constrained goods are in practice usually quite high.
1 The numbersin the table are given to only three significant digits, soin one case, Bolivia, the values shown for

the two indexes are equal to one another. From the raw data, the percentage excess of the TRI over the MTRI for
Boliviais 0.22%, while the next smallest differential (Peru) is 0.88%.
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coefficients of 0.886 and 0.800 respectively). The percentage divergence also varies
considerably, ranging from over 100% in three cases to |less than 10% for Bolivia, Mexico and
Peru. Here too the theoretical results of Section 2 provide someinsight. Proposition 2 showed
that, for small changes, ? risesby morethan p if and only the generalised coefficient of variation
of tariffs increases. This suggests that the actual coefficient of variation of tariffs might help
predict the divergence between the two indexes (since the generalised coefficient isnot available
inpractice). Thelast columnin Table 1 givesthe coefficient of variation of tariffs and the final
regression in Table 2 confirmsthat the percentage excess of the TRI over the MTRI is positively
and significantly related to the coefficient of variation of tariffs. Overall, it isclear that the two
different purposes of evaluating tariff structures yield very different pictures of the relative
restrictiveness of nations' trade policies.

Table 3 turnsto consider asmall sample of year-on-year changes. We now wish to have
a measure of the change in the tariff structurefrom t°tot*. Referring back to (51), the
theoretically correct measure is ssimply p (rather than its uniform tariff equivalent), while the
corresponding atheoretic measure is (1+t )/(1+t 2°). Thus, avalue greater than one in any of
the first six numeric columns of the table indicatesthat, according to the measurein question, trade
policy became mor e restrictive between the two years indicated. Because tariffs on NTB-
constrained goods serve the positive function of retaining rent rather than the negative one of
restricting trade, we report average tariffs for these separately. We aso distinguish between the
average tariffs on intermediate and final goods categories. In addition, Table 3 reports the
(arithmetic) changein the coefficient of variation of tariffs, and givesinformation on two measures
of NTB restrictiveness. theinitial level of and the (arithmetic) changeinthe NTB coverageratio,
and the (percentage) change in the volume of NTB-constrained imports.

In dramatic contrast to the results of Table 1, the MTRI in Table 3 differs considerably
fromthe standard indexes. Thisechoesthefinding of Anderson (1998), where the TRI was shown
to differ dramatically from the average tariff and from all the other standard indicators in
evaluating year-on-year changesin policy. Thereisa good reason for this. In the hypothetical
leap to freetrade, all standard indicators of trade policy movein the samedirection. By contrast,
in most real-world trade reforms there are conflicting tendencies which make it much more
important to take the structure of index numbersinto account. In all cases except the disaggregated
average tariffs on intermediate goods, the tariff measuresand the MTRI are negatively correlated.
As might be expected, comparison of the MTRI and the two direct quantitative NTB measures (the
change in the NTB coverage ratio and the proportiona change in volume of NTB-constrained
goods) shows a closer relationship. Many of the countries analysed had ahighinitial incidence
of NTBsand were liberalisng NTBsin the years considered.

Comparing the changes in the MTRI and the TR, the first columns of Table 3 show that
they aways have the same sign, but no consistent ranking emerges between them. Surprisingly,
in the year-on-year changes, the MTRI and TRI changes are quite highly correlated, with a
correlation coefficient above 0.95.

The results overal show that the MTRI is much different from standard measures in
practice, enough to matter to practica policy-making. In future tariff negotiations it should be
useful to come equipped with MTRI measures of proposed changes in policy. Our results also
throw light on the appropriateness of using trade-weighted average tariffs as measures of trade
restrictivenessinempirical studies. Table 1 suggeststhat they may beappropriatein cross-section
regressions. However, Table 3 suggeststhat in panel data studies, such asthe estimation of cross-
country growth regressions, they arelikely to be very poor proxiesfor the two theoretically based
indexes of trade restrictiveness.
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Of course, al our estimates of the TRI and the MTRI are dependent on the model used to
calculate them. Anderson (1998) reports that results are not very sensitive to elasticity values, a
finding which applies here aswell. Thisis consistent with the folklore of CGE modelling, that
elasticities do not matter much but that specification of the model does matter. (For anillustration
in the TRI context, see O’ Rourke (1997).) Where MTRI measures are important, it would be
useful to have several different calculations based on differing CGE models. Despite these
caveats, the case seems to be made that the standard measures are likely to be very serioudy
misleading in practice.

5. Conclusion

In this paper we have presented a theoretical analysis of the Mercantilist Trade Restrictiveness
Index and compared its empirical performance with other measures of trade policy. The MTRI
is defined asthe uniform tariff which yieldsthe same volume of imports asagiven tariff structure.
Since it is a true index number for tariffs, the performance of empirical measures should be
evauated in terms of how closely they approximate to the MTRI. We also showed how the
properties of the MTRI can berelated to changesin the tariff structure, summarised in termsof two
parameters, the generalised mean and variance of tariffs. These techniques seem likely to prove
useful in many other contexts. Finaly, we have shown how the MTRI can be extended to allow
for quotas for tariffs;, and it can easily be extended further to account for the trade effects of
domestic taxes and subsidies, using the methods of Anderson, Bannister and Neary (1995).

Asfor our empirical results, we found that on average the MTRI is correlated with the
trade-weighted average tariff in comparisons with free trade and with changes in NTB
restrictiveness in year-to-year comparisons of trade policy. However, it diverges significantly
from both in individual cases, to an extent which makes standard atheoretic measures highly
suspect in practice. Especialy if tariffsare far from uniform, it ssems highly desirableto usethe
MTRI rather than standard atheoretic measures to evaluate the restrictiveness of real-world
protective structures.
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Tablel
Alternative Indexes of Trade Restrictiveness
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Table?2
Regression Equations Based on columnsin Table 1
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