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1. ntroduction

The 1990s have seen a grow Ing hterest in the adoption of “hard fixed” exchange rates in LDCsasa
possible way of m aking a credible comm im ent to a Jow dom estic Inflation e Edwards, 1993).An

Tnevocable comm im ent o a fixed exchange rate m ay help t© solre the tin e Inconsistency problem s
raised n Kydland and Prescott (1977) and Bano and G ordon (1983); itm ay also prevent self-fulfilling
currency crises D avies and V nes, 1995). R ecent research Indicates that countries thathave m ade a
reglistic comm dm ent © a fixed exchange mate policy do have low er average Ihflation raes Ghosh et
al., 1995; Anyadike-Danes, 1995; Fieldihg and Bleaney, 2000). The realiam of the comm iment
depends on the nsttutional fram ew ork w ithin which the exchange rate is fixed. Tn the recentpast the
m ost successfiil unibteral attem pts © adhere t© a fixed exchange rate have nvolved the ntroduction

of currency boards, as for exam ple n A rgentna or Estonia. This has led t© a rnewed hterest in

cunency boards as a stabilization ol (see forexam ple Ghosh etal., 1998; Edw ards, 1999).

The credibility of comm im entthatcom esw ith a cunrency board results from  that fact thatarny
devaluation is in possible w ithout destroying the whole system . H ow ever, there are altemative w ays of
gaining credibility. T A frica the CFA Franc Zone consists of tw o m onetary unions betw een different
A frican states. The two CFA cunrencies have been pegged t© the French Franc @nd now the Eu:col)
since 1948, w ith the French treasury guaranteeing to exchange French currency for CFA cunrency at
a fixed rate  izy, 1989). This rate can be adjusted for either of the tw o m onetary unions, butonly by
the m utual consentof all the m em bers of the union and France. In fact, the rate has been adjusted only
once, In January 1994. The system presarves some flexdoility with the option of devaluation in
extram is: pining the CFA is not tantam ount to Euro-ization . The credibility of the peg com es from  the
fact that such a devaluation is never a unibateral option, and can only be achieved by the unanin ous
agrean entof the parmer countries.

0O ne disadvantage of CFA m an bership, how ever, is thatam en ber state is com m ittng itself to
a comm on m onetary and exchange mate policy w ith a group of countres thatm ay differ substantially n
their econom ic characteristics. M em ber states m ust resign  them selves to policies that are based on
som e aggregate m acroeconom i target mther than a country-specific one. This agpect of the
assesan ent of the costs and benefits of CFA m en bership has received relatvely little attention in the
Jiterature, a deficit thatthis paper seeks to ram edy . In the next section w e review  the existng literature
on the costs and benefits of CFA m em bership, and discuss the way In which we w ill augm ent this
lieature.

2. TheFranc Zone and O ptim alCurrency A rea Theories

! The fixed exchange mte is a budgetary agreem ent betw een France and its fom er colonies, so France'’s

m em bership of the EM U hasnotprejudiced the system H adjim ichaeland G aly, 1997).
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The wo CFA monetary unions are the W estA frican Econom ic and M onetary Union (UEM OA ) and

the region of the Central Bank of Equatorial A frica BEAC). The countres that w ill gppear n this

paperare Benin denoted I the @blesbelow asben), Burkina Faso (bfa), Cote d’'Foire (i), Senegal

(sen), Togo tgo), M ali tnli) and N iger fier) — allUEM OA m em bers —-plusCam eroon (@nr),Congo

Republic €go), Gabon gab), Centrafrique tar) and Chad (cd) — allBEAC m an bers. There are

tw o recentadditions to the CFA m issing from curpaperbecause of nadequate data: Equatorial G unea

and Gunea-B issau. W ith the exogption of these tw o countries, the m an bers of the CFA were allpart
of the French Empire In A frica, and the division between the UEM OA and the BEAC r=gion
cornregponds to an In perial adm histratve division.

There are a num ber of necessary conditions for this nsttutional fram ew ork t© e optim al for
allm an bersates:

@ The nstiutions m ust guarantee m onetary and fiscal discipline on the part of all m en bers,
ensuring that he peg is credible n the Jong run, and that the CFA Franc does not becom e
overvalued.

() The pIntm onetary policy and co-ordinated fiscal policy m ustbe conducted w ith regard t© the
trade-off betw een price stabilization and outputstabilization .

(i) The degree of econom ic heterogeneity of the m em ber-states should notbe o Jarge that the
comm im ent to comm on m acroeconom ic policies causes dam age that outw eighs the benefits
gained through ().

The existing literature on the CFA focuses lrgely on (Hi). A num ber of authors have suggested that

the pooling of CFA countries’ foreign assets and Iiabilides, com bined w ith w esk miles I itng the size

of ndividual governm ents’ budget deficits, has Jed t© poorm onetary discipline on the part of som e of
the CFA countres D evarain and W alton, 1994 ; Tomell and V elasco, 1995; Stasavage, 1997) . These
countres’ m onetary profligacy has been m et partly @t Jeast n the short tem ) by financihg from

France, partly by inplicit tansfers from  thelr partner sates Fielding, 1996), and partly by the 1994

devaluation. (The kst of these mpalrs the ol of the exchange mte peg n solving the tine-

Thoonsistency problan .) The in plication that the CFA as currently constituted includesm any net losers

is reinforced by the arguments €M Betand Nimkey (1994). T addition, D evaraien and R odrk

(1991) argue that the CFA 1n the 1980s was a Iong way from optm ality In term s of the tade-off

betw een price sabilization and output sabilization.. These results do not necessarily m ean that Franc

Zone m em bershp 1 the 21% century w 11l reduce socialw elfare, but they do Indicate substantial scope

for inprovam ent in the institutional fiam ew ork of the m onetary union. hstutional reform will be

necessary if all countries are t© benefit from theirm em bership of the CFA .

W hile issues (iHi) above have been discussed at length w ith respect to the CFA |, issue (i) has
received much Jess attention. O ne m ajpr disadvantage of Franc Zone m an bership is that there can
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only be a sihgle m onetary policy In each m onetary union. Suppose thattw o CFA m em bers experience
heterogeneous shocks oy “shocks” we m ean those Inovations In m acroeconom ic variables that are
not mduced by changes 1n policy) . The only country-specific regponse availbble o theirgovernm ents is
through fiscal policy; but In francophone A frica fiscal nstum ents are often too unw ieldy for them t©
e usad as stabilization tools Chambas, 1994). So CFA m an bers comm it them selves to a stabilization
policy that is determ ned by som e cross-country aggregate w elfare function, a policy thatm ay differ
sharply from  the optim al policy for any one J'ndjviiualwmtty.z Th this paper w e w ill Investigate t©
w hat extent Franc Zone m an bers differ in the shocks they face. Esablishing the m agnitude of the
differences w ill not in itself determ ne w hether an mdividual country should e n the CFA , which will
also depend on the issues In (i) discussed above. But it is an essential part of a com prehensive
answ er to ﬂdjsqu&stbn.3

There are a num berof w ays of addressing this issue. One could try to determ ne the degree of
sin jlarty between different CFA econom des In term s of the extent of wage-price flexdoility and
econam i diversification, along the Iines of Kenen (1969). C ountries thatare sin ilar in this regard can
be expected t© experience sin ilar shocks, and t© regoond t© then sin ilbr ways. This aoproach has
been Important n assessing the costs of EM U meanbership, but it demands a great deal of
m icroeconom ic data on individual goods and factorm arkets. W hile these data are availbble @nd have
been used) n some CFA meam bers — forexam ple C ote d'Troire and Senegal — they are lacking in the
Jeast developed Franc Zone countres. Sin ilarly, one could assess the degree of openness n trade
betw een the m em ber states, along the Iines of M K Innon (1963) . H ow ever, m uch of the crosstorder
trade betw een the countries goes unreported N

A Jess data-dem anding w ay of addressing the issue is t© use aggregate m acroeconom ic price
and outputdata which are availdble form ostCFA countries) t© constructa m acro-econam etricm odel
of the m onetary union. The m odelw ill provide nform ation about the aggregate shocks experienced by
each country and the way In which the m acroeconom v of each country responds to the shocks. This
is the approach that we follow . The focus of our attention w ill be on the cross-country conelation
betw een shocks t© m acroeconom ic variables, and the degree of sin ilarity In the effect these shocks
eventually have on the economy'.

There are two objctives to this piece of analysis. First, we can determ ine w hether any re-

* The form of the socialw elfare fimction w ill depend on the voting or lobbying pow er of each country in the
A dm Instrative C ouncil of each centralbank. Tn the UEM O A centralbank each m em ber state plus France has tw o
votes, regardless of their relative size. In the BEAC Cam eroon has fourvotes, France three, G abon tw o and the
otherm em ber states one. In both unions the w eights given to the interests of each A frican country are unlikely
to be uniform , butneitherare the w eights given to the Interests of the am aller countres likely to be zero.

* A nother essential part of the answ er is to construct a socialw elfare fimction in w hich the actual or potential
benefits of m onetary stability can e com pared w ith the costs of shared m acroeconom ic policy, a project that is
beyond the scope of this paper.

* See Y eats (1990) fora discussion of the generic problam sw ith A frican trade statistics.
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draw Ing of the boundaries w ithin the Franc Zone could Jead to a Pareto in provem ent. A necessary
condition for the current stiicture of the CFA t© e optim al is that the degree of sim ilarity w ithh each
m onetary union is at Jeast as great as the degree of sim flarty between any one country and the
countres of the other m onetary union. O therw ise, it would reduce the costs of m onetary union
m an bershp to redraw  the boundaries betw een the tw o unions. The tw o existing groups of countries,
bound together lrgely by historical accident, enbody a w ide varety of econom ic stuctures, as
ustated n Table 1. The BEAC region includes three petrolaum  exporters (Cam eroon, Congo
Reoublic and Gabon) alongside three very poor countres exporting cash crops € entrafrique, Chad
and Equatorial Guinea). The UEM OA includes two rehtiely large econom ies Cote d'Foire and
Senegal) alongside six much snaller ones. W ithin this region there is some crossdorder Hoour
m obility, notably m gration between M ali and Cote d’Foire, and t© a lesser extent betw een Burkna
Faso / Togo and Cote d'Froire. But Senegal and Guea-B issau are separated from  their partmer
countries by the desert of westem M ali, across which there is rehtvely Tittle m ovem ent of Hoour?
Devarapn and Boccara (1993) show that factor m obility generally is low within the Franc Zone. It
w ould be a very happy accident if the currentpartiioning of the Franc Zone tumed outto e optim al.

Second, w e can determ Tne w hether there is any “outhier” country experiencing shocks thatare
very different to those of its partners. This paper is concemed w ith only one aspectof the costlenefit
analysis of m onetary union m en bership, and we w ill not be ablke t© sate ategorically whether it is
w orttw hile forany individual country to e partof the CFA .N evertheless, fora country whose shocks
are very different to those of its partners, the benefits of CFA m em bership w ith respect to (1) above
w ould have to be very Jarge Indeed t© offset the costof adhering to a comm on m onetary policy .

The theoretdical model and econometric framework that will be used t© dentfy
m acroeconom ic shocks In the countres of the CFA are described In the next section. Section 4

presents and hiterprets the econom etrdc results, and Section 5 concludes.

3. Identfying M acroeconom ic Shocks
The ain of this paper is to dentify and com pare m acroeconom ic shocks to differentm em bers of the
CFA .W ew ill focus on shocks to aggregate output grow th and o aggregate consum erprice nflation.
W ew illassum e nothing about the relative w eights ascribed t© hitting targets for the tw o variables: any
policy conclusions drawn from  the com parison of output and Iflation shocks are conditional on the
w elghts in the policym aker's socialw elfare finction.

W ew illalso be agnostic about the gpeed w ith which a m onetary policy regoonse t© a shock is
feasible. If an inm ediate regponse is possible then the prim e concem w Il be the degree of sim ilarty

® Appleyard (1999) detailsm igration pattems I the area.
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Table 1: Summary Statistics (All figures are percentages)

ben bfa civ sen tgo mli ner cmr cgo gab car tcd
Agriculture share of GDP 1977* 31.9 34.3 24.3 27.1 35.4 61.3 51.8 33.6 15.4 5.5 40.2 35.2 42.0
Agriculture share of GDP 1987* 33.3 31.5 29.2 21.7 33.5 45.2 36.3 24.8 11.9 11.0 46.9 33.1 31.5
Agriculture share of GDP 1997* 38.4 31.8 27.3 18.5 42.2 44.0 38.0 42.1 9.5 7.5 54.1 37.4 27.5
Total debt share of GDP 1977* 22.3 16.4 41.1 31.7 47.6 44.9 13.2 31.4 75.6 52.6 26.0 15.8
Total debt share of GDP 1987* 76.4 38.4 134.6 87.6 98.9 94.2 75.1 33.2 145.2 79.8 47.8 27.9
Total debt share of GDP 1997* 75.9 54.5 152.3 81.0 89.2 119.9 88.7 101.9 227.0 67.5 92.3 54.9
Export share of GDP 1977* 23.5 9.0 42.6 42.0 41.5 12.8 19.6 25.1 45.6 51.6 25.2 15.4
Export share of GDP 1987* 29.3 10.6 33.4 24.1 41.4 16.6 21.5 15.7 41.7 42.7 16.2 15.4
Export share of GDP 1997* 24.9 11.2 46.6 32.8 34.7 25.5 16.2 26.8 77.0 64.0 19.5 18.7
Investment share of GDP 1977* 17.8 22.1 27.3 14.5 34.3 15.6 19.7 28.5 26.6 58.1 11.6 18.5
Investment share of GDP 1987* 12.9 20.9 12.3 12.5 17.6 20.7 12.0 24.7 19.7 26.4 12.5 9.1
Investment share of GDP 1997* 18.5 27.0 16.0 18.7 14.9 20.6 10.8 16.2 26.0 26.3 9.0 16.3
Trade taxes % of tax revenue 1980° 67.0 53.0 49.0 41.0 40.0 22.0 43.0 44.0 18.0 ---- 47.0 ----
Trade taxes % of expenditure 1980° 43.0 40.0 31.0 32.0 28.0 16.0 28.0 32.0 9.0 ---- 30.0 ----
Sample mean qu 0 9 6.6
Sample mean Dpﬂ 5. 6.6 6.
Sample mean Dm’ 11. 11 9.7 11. 9
Sample s.d. Dyﬂ 4.5 4.0 6.3 3.8 7.4 5.3 9.0 5.7 6.9 9.0 4.2 11.4
Sample s.d. Dpﬂ 8.0 8.1 6.8 7.9 8.0 10.0 9.1 7.2 7.8 9.0 6.5 8.0
Sample s.d. Dm’ 30.0 9.9 10.5 16.0 34.3 11.1 13.6 13.1 13.7 16.8 13.7 16.8

* Data taken from World Bank Development Indicators 1999; § Data taken from Guillaumont and Guillaumont (1988)
q Statistics for the three variables appearing in the econometric model in section 3: Dy = GDP growth rate; Dp =
inflation; Dm = money supply growth rate



n the shocks hittihg the economy @nd therefore the degree of sm ibrty I the m onetary policy
regponse m ost appropriate for each country), regardless of the degree of sim ilarity n their consequent
Jong nn effects. W hen the policym aker can neutralize any shocks w ith a tim ely policy regoonse their
potential long nn effects are not a prin e concem. But if an inm ediate regoonse is notpossible then
the Jong min effects are as in portantas the nature of the initdal shocks, o we w ill ook atboth.

M any existing papers on the dentification and cross-country com parison of m acroeconom ic
shocks follow the m ethod of Blanchard and Quah (1989). Exam ples are Bayoum iand Eichengreen
(1996) and Funke (1995). This Ihwvolres estim ating a r=duced form VAR for lmflation and output
grow th, and Jentifying structural shocks to each variable by in posing a setof restrictions that includes
the theory-based assum ption that in the Jong mun output shocks can affect inflation butnotvice versa.
W e will adopt the general m odelling stategy of Blnchard and Quah in this paper, but w ithin the
fram ew ork of a different theoretical m odel. W e do not assum e that output grow th is Independent of
nflation in the Jong mn, because there is evidence from an pircal w ork on grow th and Investm ent in
LDCs thathigh inflation can have deleterious conssquences for Jong min grow th Fischer, 1993) °This
could be either because high inflaton is associated with a higher degree of price unceramnty,
depressing Investm ent @s I, for exam ple, G reen and V ilbnueva, 1990), or because larger and m ore
frequentprice changes Increase search costs. M oreover, the m otivation for the paper com es from the
entification of those country~gpecific shocks that are not the result of nnovations in m onetary policy .
So we nead o dentfy shocks t© ocutputgrow th and nflation conditional on m oney supply grow th
the CFA .M oreover, it is gppropriate n a m odel of these an all open econom des t© allow for foreign
price shocks. So ourVAR w il nclude fourvariables, nottwo.

So our ain IS to construct a stuctural, fourvariable VAR representation of the m acro-
econom vy of each m ember of the CFA forwhich data is availble. The estim ated novations in this
VAR willbe hterpreted as m acroeconom ic shocks. nference about the degree of sin ilarity betw een
the shocks to tw o countres w ill e based on the m agnitude of the conelation of the Imnovations 1n therr
regoective VAR, and on the degree of sin ilarity in the in pact of these nnovations on the rest of the
economy. W e w 1ll focus particularly on shocks to dom estic prices and output, conditional on dom estic
m onetary policy and comm on foreign price shocks. So the VAR neads to include dom estic m cney and
foreign prices alongside dom estic prices and output. The stucturalm odelw illbe estim ated by in posing
exactly dentifying restrictions on a reduced form VAR . These restrictions w ill be inposed on the long
mn equilibbriim I the m odel, n the style of B lanchard and Quah (1989), noton short min coefficients.
However, the macroeconom ic model we empby is lrger than the one used in the taditbonal
B lanchard-Q ueh fram ew ork, and the restrictions en bodied i ithave a different theoreticalm otivation.

® Brimo and Easterly (1998) contest the link betw een nflation and long run grow th. Butin the face of conflicting

evidence, w e choose notto In pose the a priori restriction that inflation hasno in pacton long run grow th.
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W ew illnot ook directly at the conelation betw een shocks to the French econom y and shocks
o the CFA .France isnot itself part of the CFA , although itdoes underw rite the exchange rate peg by
guaranteseing t© exchange Euros for CFA Francs at the fixed mate, and by providing autom atic short
tem Balance of Paym ents deficit financing through the O perations A ccount 7 izy, 1989). If there is
an asymm etry betw een the m acroeconom ic shocks facing France (or Euroland) and those facing the
CFA , this is notnecessarily a cause for concem @t Jeast, from the A frican point of view ). The two
CFA central banks can ard do pursue sabilization policy that is different from  that of the European
Central Bank. CFA Interest rates and rates of grow th of base m oney can be set Independently of
those In Europe, and there is no nead for them t© use monetary policy to target the CFAF-Eur
exchange rate: France takes care of the peg.7 N evertheless, nflation n the CFA is srongly conrelated
w ith French inflatbon Low sy, 1995), and our econom etricm odelw ill allow for this though the foredign
price variable.

W e begin w ith a description of the theory, and then relate this t© the econom etric m odel to e
estim ated 1 the ollow Ihg section.

3 1 The theoretical fram ew ork

The theoretical m odel from which the restrictions are derived is a description of the m acroeconom ic
steady state. The dependent variables n the model are pr (real hterest rate grow th) pm aam mal
m oney stock grow th) py (incom e grow th) and pp  (nflation In dom estdc consum erprices) . There is one
Independentvarieble, ppfr (foreign nflatbdon m easured in dom estic cunency units) . h the steady state,
the dependentvariables in each econom y are determ ined as follow sf

Dm -pl=ap+ auby, + axpr,a; $ 0 # ay M oney D emand

@
Dp = bo + byppfr, by £ 0 Relative PPP

@)
DY=Co+ cpp + &br, ¢ £0,& £0 Aggregate Supply €))
pr= 1 74)fluDy+ BDpr-pl, 5 £0£5 Aggregate D emand

Equation (1) states that Jong nmin real m oney danand grow th (v ith a reasonably w ide definition of
money) is a function of real ncom e grow th and real nterest rate changes. In the steady state, the
nom nalmoney stock is assum ed t© adjust to clear the m oney m arket for a given Jevel of nom mal

" The burden on France isnotthatonerous. The totalm oney supply of the CFA isabout2% thatofFrance (V izy,
1989).

® There isno uncovered nterestparity condition in them odel. Te., capitaldoesnot flow freely across the borders
of the Franc Zone. See V izy (1989) fora discussion of the nstitutional restrictions on capitalm ovem entbetw een
Franceand the CFA (including m ultple taxes on such transfers), and Fielding (1993) forevidence on the absence
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m oney dan and, and the m onetary authorties do not restrict the form ation of bank deposits. There is
gom e evidence for this assum ption in Low rey (1995).

Equation ) embodies a weak version of the assm ption of relative PPP.W e do notasam e
that dom estic and foreign consum er price nflation @tes converge in the Iong nmin @lthough this is
possble, if by = [1 -1;] = 0).Rather, we assum e that if there is any divergence, it is at Jeastata
constent rate. Low rey (1995) provides evidence for this weak form of relative PPP am ongst CFA
m em bers, whereas Nuven (1994) is able t© rejct the hypothesis of srong PPP form ostFranc Zone
countries.

Equation (3) allow s the grow th of aggregate supply t© depend on the grow th of aggregate
dom estic prices, even In the Jong nin. The ntroduction of the term  ¢y/pp isnot intended to suggest that
there is Jong nm m cney ilusion, or thatnom halw ages are perm anently rigid. Rather, itallow s for the
possibility that high inflation can have deleterious consequences for Jong min grow th, as discussed In
section 1 2. The coefficient ¢, allow s Interest rate ncreases to depress capital stock grow th and hence
Thoom e grow th 1n the Tong run.

Equation (@) isan nverted aggregate dan and curve, in w hich the grow th of aggregate dam and
depends on the grow th of the nterest rate which w ill affect dom estic dem and for consum ption and
Tnvestm entgoods) and real exchange rate gppreciation (which w ill affectnet exportgrow th).

The one dependentvariable w hich is difficultto m easure In the CFA is the nterestrate, r. The
only rate reported consistently throughout the sam ple period is the official central bank discount rate,
which isunlkely to equal the m arginal costof Joanable finds. So we do notattem pt to m odel pr, and
Tnstead express equations 3-4) n reduced form :

Dy = [co+ cffo + (€ —cffa JDp + Cafepfr]/[1 - ol ]
6)

Sice ofi + 0, the denom tnator of this expression, and therefore the im pact of increases . pp and
pefron py, are am biguous. For the sam e reason the term  [¢; - oyffi ] is am biguously signed, butoyh, £
0; =0 the effects on pp and ppfron py could work I the sam e or n opposite directions. The “nom al”
case is when an Increase n flation decreases output grow th, because of its efficiency-reducing
effects. H ow ever, there is alo a “perverse” case when both the elasticity of aggregate supply with
respect to the nterest rate and the slope of the IS curve are greater than unity 6 > 1), =0 the
regoonse of Jong nin grow th t© nflatdon flips sign.

Sihce equation (B) is constmuicted by substituting the aggregate danand curve o the
aggregate supply curve, the shocks to output in ocurm odel are not t© be nterpreted as “aggregate
dem and” or “aggregate supply” shocks. They are m ore readily interpreted as agoregate “real” @s

of nterestparity betw een the CFA and France.



opposad o price ornom nalm oney) shocks.
O ureguation form oney dem and grow th is also expressed in reduced form

Dm = ag+ affo + [an + axfilipy + asbpfr+ [1 -axklioe ©)

In plicit n equations 6-6) is the equilbrium adjustm ent of the realm arginal cost of Joanable fimds. A t
tin es the tw o central banks of the CFA area have controlled nom inal lending mates on certain types of
Joan, =0 itw ould be very heroic t© assum e the equiliorim adjastm entof the form al financial sector Joan
rme. W e are mather relying on the assum ption that if the fom al sector loans m arket does not clear,
there is atthem argin a flexdble curb m arket Interest rate thatadjusts endogenousily .

The steady state for each econom v is described by the values of the param eters in equations
@) and (5-6) plus a statem entof the Jong nin Jevel of ppfr:

Dpfr= ppofn 7)

W ith a fixed /m anaged nom hal exchange rate ppfr is hdependentof the othervariables n them odel.

If we estimate the dynam ics of the four varables (ppfr, pp, Dy, pm) wihin a VAR
fram ew ork for which equations ) and (6-7) describe the steady-state, then there are six long nin
restrictions t© be In posed. These are the absence of pm In equation (6); the dbsence of pyand pm 1
equation R); and the absence of pp, py and pm I eguation (7)? These six restrictionsw illbe used ©
dentify the systam .Note that n thism odel of a fixed exchange rate econom y w ith relative PPP in the
Iong nmin, and w ith a lTong mn aggregate supply fimction that nclides nflation, shocks to flation w il
have a Jong in in pact on output, but shocks to outputw illhave no i pacton inflaton. n thisway we
differ from other papers that use Jong mn restrictions t© dentfy a m acroeconom ic m odel, n which
output shocks typically have a Iong nn inpact on nflaton, but hflation shocks have no inpact on
output.

W e do not Inpose conegoonding short un restrictions on equations ) and 6). W e allow
changes In pm t© Ihfluence py I the short nmin, because a dissgquilibriim in the m oney m arketm ght
w ell affect aggregate dem and, as consum ers regpond t© excess supply of or dem and form oney by
ncreasing or reducing thelr goending. W e also allow changes In pm and py 1o affect pp In the short
nmn because shortmin deviations from PPP are possible, and n the shortmin prices rather than nom nal
m oney m ay adjustto clear them oney m arket n response to changes in py orpm .

There isno Jong mn restriction on the m oney grow th equation, equation (6).W e are assum ing
that n the Jong nin, the nom Mal value of bank deposits can adjust to satisfy people’s dam and, and that
this dem and depends on Inflation, ncom e and the nterest rate. Tn the short mn, when PPP does not

® There w i1l also be shortrun restrictions on the equation for ppft, sihce this variable is strictly exogenous to the
otherthree.
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have t© hold, itm ay be thatm oney m arketequilbbrium is achieved @t Jeastpartially) by the adjastm ent
of dom estic prices. In this case, a shock t© the m oney base could iInpacton pm In the shortun. This
does notm ean that pm can be assum ed t© bew eakly exogenous to pp and py. C entralbank decisions
aboutnanow m oney creation are likely t© depend on the current state of the m acro-econom y': there is
evidence for thisw ith respect to Cote d'Trore In Fielding (1999). pm is Ikely to dgpend on pp and py
Tn both the shortmin and the Jong mn, but for different reasons.

T the absence of any shortrun restrictions in ourm odel (exoept the strict exogenedty of ppfr)
the dynam ics of Inflation, outputgrow th and m oney grow th can e described by a system  of the form :

B11 L) Do = et (7a)

Bo1 @) Dpfr + By L) Dee+ Bz L) Dye+ Boa ) Dme= epc
a)

B31 L) ppfr + B3y L) Doe+ B3z L) Dye + Baa L) Dme= esc
(5a)

By L) ppfrt + Bax @) ppe+ Bz @) Dye+ Bags @) D= esc
(6a)

where equation (xa) corresponds o equation (k) above, the By (L) are g polynam ils em bodying

restrictions to ensure thatequations @) and 6-7) hold i the Iong nn, and the ¢ are orthogonal shocks
o foregn flaton, dom estc flation, output grow th and money grow th regpectively. The output
grow th shocks 3+ combine shocks o aggregate dem and w ith shocks t© aggregate supply, ssparate
entification of the tw o com ponents being i possible in the absence of appropriate hiterest rate data.
To the extent that &3¢ is dom hated by productivity shocks, we m ight expect econom des w ith sim ilar
production stuctures t© have a relatvely high conrelation n ese. In the contextof the Franc Zone such
a group m ghtbe form ed by the petrolaum exporters (€ am eroon, Congo R epublic and G abon) versus
the petroleum i porters (the rest); or by the sam iarid Sahelian econom des Burkina Faso, Senegal,

M ali, N ger and Chad) versus the other countries w ith m ore tropical clim ates. But it is also possible
that that st is dom nated by aggregate dem and shocks. T the absence of any obvious differences In
the structure of private sector dem and across the CFA , the m ost likely reason for differences or
sin ilarites in aggregate dam and shocks am ong Franc Zone m em bers is governm ent behavior. CFA

govermrm ents differ n the extent to which therbudget deficit is subject to Jarge shodks, because som e
rely on a much nanow er tax base than others B ergougnoux, 1988; Chambas, 1994). A govermm ent
that is Jess reliant on in port duties or export taxes t© finance its expediture is less Ikely t© have a
highly variable deficit, or at Jeast its deficit is Jess Ikely t© vary w ith the ntemational prices of prin ary
comm odities. Th Table 1 Congo R epublic and M ali stand out from the rest In this regard . H ow ever, ifa
governm ent is preparad o m ake use of extermnal borow ing in order to cushion the dom estic econom y
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from shocks t© is deficit, such shocks need not tanshte nto aggregate demand shocks. So
goverrm ents w hich have relied on a relatvely Jarge am ount of deficit financing and so becam e highly
ndebted m ay differ fiom the rest. A s indicated in Table 1, Congo Republic, M ali and C ote d'Foire
have the highestdebt levels.

3 2 The econom etric fram ework

The dentfication of the systam is based on the m ethodological fram ew ork ntroduced by B lanchard
and Quah (1989), although our m acroeconom ic m odel differs from thers. For each countrty we
estim ate a reduced form VAR:

Xe= ALKy + = I-A®D) e
8)

where A (L) isa 4 x 4 m atrix of IJag pokymnom ials and X denotes the 4 x 1 vector of sationary variables:

Xt: [Dpft‘t, DPtr DYt/ Drnt] ! (9)

and we Inpose the restriction that A1,, Az and Ay = 0, ie., ppfr is strictly exogenous. This four-
variable m odel corresponds © the systam represented by equations 2) and (5-7) above. A ppendix 1
presents evidence that the varables we are dealing w ith are stationary. e: represents the vector of
reduced form residuals. W e inpose no a priori restrictions on the reduced form residual covariance
matrix. M oreover, the e are lkely t© be conelated across countries, so all the VARs must be
estim ated sin ulteneously .

Tn the absence of any theoretical restrictions the reduced form  Innmovations e have no obvious
econam ¢ nterpretation. Such an hterpretation w ill dgoend an the derdvation of an altemative m oving
average representation t© eguation B), which form ulates variable m ovem ents as a function of past
structural shocks, ex:

Xe=COLlee 10)

where, in term s of the theoretical m odel represented by egquations Ra) and Ga-7a), C = B and the
matrx e contains the stmctural shocks t© each equation In the systam . The elements of g are
mutually unconelted. Thi will allow us to estm ate the cross-country conelation coefficients for
each elan entof o.M oving from eguation 8) t© eguation (10) requires the dentification of a non-
singularm atrix S that Inks the reduced form and stuctural Imovations, 1e.:

e = Sex 11)

where, n tems of equation (0), S = C (0). Ih an n-variablk model dentification requies n
restrictions: .1 our case, 3 = 16. Follow ing the BlnchardQuah fram ew ork, we assum e that the
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structural shocks are orthogonal and have wnitvarience, ie. Var(ed) = L Thisgivesus (+1)n2 = 10
restrictions. The other six restrictions com e from  the assum ption that in the m oving average process
described in equation (10), which can e w ritten outin fullas:

Apf] [c.@) c,@ c,@ c,m] e,

% = Ap _ C,@) C,pML) Cphl) Cy,We.

Ay | cL) cLm) CLl) Cl W) e, a2)
| Am | [C, @) C, @) Cu@) Cu@)| ey

the C (L) matrix is Jow ertriangular, ie., C15 = Ci3 = C1gu = Cy3 = Cyy = C34 = 0.These are precisely
the six restrictions an bodied In the JTong rin m acroeconom ic m odel described above’ The in position
of these restrictions w ill allow us t© racover the stuctural shocks e from  the reduced form  shodks e.
n the original VAR " T the next section, we present the results of estim ating the VAR s for each

countyy .

4. Estimating theM acroeconam ic Shocks

4 1 Estimation

The reduced form VAR represented by equation (8) was estinated (in GAUSS) for the 12 CFA

countries forwhich data are availkble. D ata on real ncom e for all the countries are teken from Penn
W orld Tables 5.6 for 1962-1991,m easured as annual chain-linked realG D P. This is supplem ented by
com parablke figures for 1991-1997 from the W orld Bank. py is defined as the annual change in the
Jogarittm of thism easure, from 1963 t© 1997. D am estic consum exrprice data for this period are tgken
where possible from the IM F htemational F nancial Statistics, line 64 (consum er prices); but for
C entrafrique only Ine 63 fvholesale prices) is reported.. For Benin, no price ndex atall is reported, o
we use the GD P deflatoras a proxy. pp is defined as the annual change in the Jogarittm of the price
ndex. The nom Tnal m oney series usad & Ine 34 plis Ine 35 i htemational Financial Statstics
(ncluding both tim e and savings deposits held in dom estic banks, asw ell as the in puted share of each
country in total curnrency issued). pm is defined as the annual change 1 the logarittim of thism easure.
The foreign price series ism easured as the French consum erprice index m ultplied by the CFA Franc
— French Franc exchange rate; ppfr is defined as the change in the Jogarttm of this series. Tn this
way the evolution of dom estic lnoom e, m oney and prices is conditioned on the sam e foreign price
shock 1n all countres. A djasting the definition of ppfr o nclude a trade-w eighted basket of currencies

1% T the original B lanchard and Q uah (1989) paper, the m acroeconom icm odel included only tw o variables, so the
C (L) matrixwas 2 x 2 and only one theoretical restriction w as required to m ake it Jow ertriangular.

* The norm alization to unit variances, w hich is necessary to identify the stuctural shocks, does puta lin iton
their inform ational content: the cross-country correlation coefficients cannotbe accom panied by a com parison of
nnovation variances. N evertheless, as Table 2 below show s, the residual varances for each varable In the
unrestricted VAR are quite sim ilaracross countres (except form oney grow th n Togo and Benin, w hich isdue to
Jjust one large spike in these countres In the devaluation year, 1994). So the varances of the structural shocks
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did notm ake a substantial difference to the results. The full data set is avaikble on request. A ppendix
1 @vailble on request) discusses stationarity tests for the variables are nterest; in all cases a null
hypothesis of non-stationarity can be rejpcted.

Ifwewere estinating a VAR fora shgle country then an OLS estin ate w ould be efficient,
since Jags of all the endogenous variables gopear In all of the eguations, and we would notneed t©
bother o estin ate a residual covariance matrix. But In a model w ith several countries there is a
potential efficiency galn from using a SUR estm ator t capture cross-country residual conrelations. Tt
is notpossible t© estin ate a com plete covariance m atrix for the residuals from every equation using
annual data for 1963-97 : altogether n ourm odel there are 39 tim e series for dom estic lncom e, m oney
and price grow th. N evertheless, w e can estim ate cross-country covariance m atrices foreach variable
n the m odel by stacking the pp eguations for each country and estin ating them by SUR, and then
doing the sam e for py and pm . Thisw illlbe asym ptotically m ore efficent than O LS, but does notallow
forconelation betw een, say, pp I one country and py In another.

Table 2 presents summ ary diagnostic statistics for equations estim ated i thisway . Th each of
the three SUR estum ates (for pp, py and pm) the equations have been estin ated w ith a Jag order of
two; this choice is m ade on the basis of the A kaike Thifomm ation C riterion. The regression stva:ny
considerably, butare typically betw een one third and one half, and are greater for pp than for py and
pm . These proportons are perhaps a little an aller than the figures one m ght expect for a typical
OECD country orN IT : the Franc Zone ism ade up of very an all open econom des which suffer from
Jarge shocks. There is no significant autoconelation n any of the reduced form residuals. Table 2 alo
reports summary statstcs for the foreign price inflatdon eguation, which is modeled as an
autoregressive process. For each individual country VAR, the setof regressors is pintly significantat
the 13 Jevel, though indwidual coefficients are som etim es insignificant. This is also true of each stack
of variables across countries.”

These estim ates are used t© construct the reduced form nnovation m atrix e foreach country .
Tnposing the restrictions outlined in the previous section allow s us t© constuct the corresponding
nom alized stuctural Imovation matrdx ec. W € do not report detailed estm ates of each equation n
each country, but these are availlble on request. T each country the asym ptotic in pulse regoonses
Inplicit In the estin ated m odel (that is, the estim ated elem ents of the Jow er- trtangularm atrix C )
equation (12)) are theory-consistent in the sense that they eitherhave a value consistentw ith the signs
of the param eters of the theoretical m odel represented by equations ) and (6-7), orare nsignificantly
different from zero.

n the rest of this section w e present three features of interest In the regression results: the

that lie behind the Innovations in the unrestricted VAR are unlikely to vary enorm ously across countres.

2 The cormresponding F-statistics are notreported in Table 2, butare available on request.
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cross-country conelation coefficients for the price shocks in the stuctural m odel, the corregponding
coefficients for the income shocks, and the comegpponding mmpulse regoonses in the different
countries.”

The full set of cross-countyy conelation m atrices for each elem entof e is reported 1 full in A ppendix
2 @vaikbble on request), along w ith cornesponding tratios and cross-country conelation coefficients
for e.. Tabks 3-6 summ arize the inform ation in Appendix 2. The Inovation conelation satistics
presented In these tables are designed t© address the tw 0 questions posed above:

@) W ould itm ake sense (if policy-m akers’ prin e concem isw ith inflation and output stabilzation, and if
there is typically a tin ely regponse to shocks) to redraw  the borders w ithin the CFA ?

(i) A re there any “outlier” countreswhose CFA m em bership m ght egoecially w ant to question?

Table 2: Regression Diagnostic Statistics

Dy Equation R? S.E. D.W.

ben 0.01 0.05
1.95

bfa 0.36 0.03
2.26

civ 0.30 0.05
1.84

sen 0.52 0.03
2.13

tgo 0.08 0.06
1.93

mli 0.36 0.03
1.84

ner 0.20 0.08
2.04

cmr 0.46 0.04
1.51

cgo 0.31 0.06
1.54

gab 0.30 0.08
2.25

car 0.03 0.04
1.37

tcd 0.35 0.10
2.13

Dp Equation R? S.E. D.W.

ben 0.32 0.06
2.08

bfa 0.42 0.06
2.28

civ 0.35 0.05
1.63

sen 0.61 0.05
1.93

tgo 0.55 0.05
1.90

mli 0.60 0.06
2.08

ner 0.48 0.06
1.66

cmr 0.45 0.05
1.92

B The shocks in the em atrix are nom alized w ith a unitvariance, so w e don "treport stendard ervors forthem .
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cgo 0.41 0.04

1.81

gab 0.75 0.04
1.77

car 0.64 0.04
2.02

tecd 0.60 0.04
1.77

Dm Equation R? S.E. D.W.

ben 0.42 0.24
2.34

bfa 0.22 0.09
1.53

civ 0.22 0.09
1.80

sen 0.28 0.13
2.24

tgo 0.33 0.29
2.30

mli 0.12 0.11
1.63

ner 0.29 0.11
2.11

cmr 0.46 0.09
2.39

cgo 0.20 0.11
2.37

gab 0.58 0.10
2.25

gar 0.08 0.12
1.70

tcd 0.16 0.16
2.24

Dpfr Equation R? S.E.
D.W.

Forthe  menberof the UEM OA , or of the BEAC ragion, one can com pute coefficients of
the conelation of each elam ent of g w ith the cornegponding elem ent for another country . For each
elam ent, averaging over the conelation coefficients w ith regpect to thatm em ber's partners (six n the
UEM OA , four n the BEAC region) gives a m easure of the degree of sin ilarity of betw een shocks t©
that elem ent n the T country and shocks in its partners. Such averages are shown In the righthand
columns of Tables 34 . A verages are shown for the two key elan ents of g the Tmovations n pp and
Dy. The number of significant conelation coefficients (“+” for positive conelations and “- for
negative ones) is shown In parenthesis. If there are both significantly positive and significantly negative
conelation coefficents, the e “m ixed” gppears h parenthesis. The reduced form e conslation
averages are also noted In the lefithand colum ns for com parison.

Tables 5-6 show sim ilbr average conrelation figures, but for the average corelation betw een a
shock t© one country and shocks to countries in the other m onetary union. If these are larger (positive)
num bers than in Tables 34, then the country is in som e sense m ore sin ibr t© the m enbers of the
otherunion than itis to its existing parners. If the num bers are the sam e, then the country is as sin ilar
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o them an bers of the otherunion as it is to its existing partners.

4 2 Tnflation novation correlation coefficients

For allbutone of the CFA m an bers, the averages of the price Innovation conelation coefficients are
quite Jarge — m ostly around 0.7 - and significantly different from zero. A nd they are generally bigger
than the conelation coefficients from the reduced-form price equation, o a stuctureless VAR tends
o underestin ate the degree of sim larity In price shocks.) Tn otherw ords, ifw e puta Jotofweighton
the In portance of nitdal price shocks n assessing the costs and benefits of a m onetary union, and Jess
w elghton initial noom e shocks oron the eventual i pactof a price shock on the whole econom v, then
the CFA as a whole com es out quite well. Price shocks tend t© be quite highly conelated across
m eam ber sates, and on average a m onetary policy resoonse based on the average price shock t©

m an ber sates In one particular period w ill e appropriate forall countres dividually . This conclusion
would still be te if policy w ere w eighted tow ards the largestm enbears of the CFA Cote d'Froire In
the UEM OA and Cameroon in the BEAC ragion).A s shown n Table A3 I Appendix 2, these wo

countries’ price nnovation conelation coefficients w ith regpect to thelr partner states are all around
09, w ith the one excsgption discussed below .

M oreover, there is generally no significant difference between a countty’s average price
Tnovation conelation w ith its existng parmers (Tables 34) and the average w ith them em bers of the
otherm onetary union (Tables 56). There is no particular econom ic need for the border betw een the
UEM OA and the BEAC region:a singlem onetary union w ould do asw ell.

There is how ever ae country for which the average conelation coefficients are som ewhat
Jow er than the rest, though sl significantly positive. For N ger the average conrelation coefficient is
about0 4. This is a Sahelian econom vy on the northem edge of the CFA area w ith very little n theway
of ndustry orm neral exports. Th the case of N iger;, a m onetary policy response tailored t© the cross-
country average shock to the monetary union, or to the shock I its dom fnant m anber(s), would
typically only roughly correspond to the dealpolicy for the country .

If mflatdon sabilizaton is the overriding policy goal, then these results bear on the two
questions posad above. W ith regpect to the first question: there is no ne=d for any border w ithin the
CFA , sihce Inflation Inovation conelations across the UEM OA -BEA C border are as Jarge as those
w ithn each region. W ith regpect to the second: there is a sihgle country N ger) for which inflation
Innovation conelation statistics w ith the restof the union are Jess than 0 5. These num bers certainly do
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Table 3: UEMOA Countries’ Average Innovation Correlations with Rest of the
Union

(Number and sign of significant correlations in parenthesis)

Ap reduced form Ap structural model
ben 0.30 (3+) 0.61 (6+)
bfa 0.34 (5+) 0.66 (6+)
civ 0.31 (3+) 0.69 (6+)
sen 0.19 (2+) 0.68 (6+)
tgo 0.34 (4+) 0.70 (6+)
mli 0.08 (0+) 0.67 (6+)
ner 0.30 (3+) 0.39 (6+)
Ay reduced form Ay structural model
ben -0.12 (2-) 0.07 (mixed)
bfa -0.03 (1-) 0.17 (mixed)
civ 0.01 (1-) -0.38 (mixed)
sen 0.07 (0+) 0.14 (mixed)
tgo 0.06 (1+) 0.14 (mixed)
mli 0.17 (1+) -0.40 (mixed)
ner 0.09 (0+) 0.17 (mixed)

Table 4: BEAC Countries’ Average Innovation Correlations with Rest of the
Union
(Number and sign of significant correlations in parenthesis)

Ap reduced form Ap structural model
cmr 0.26 (1+) 0.69 (4+)
cgo 0.25 (2+) 0.69 (4+)
gab 0.18 (1+) 0.69 (4+)
car 0.29 (3+) 0.69 (4+)
tcd 0.17 (1+) 0.51 (4+)
Ay reduced form Ay structural model
cmyr -0.01 (0+) 0.27 (mixed)
cgo -0.04 (1-) -0.64 (4-)
gab 0.07 (1+) 0.27 (mixed)
car 0.12 (1+) 0.25 (mixed)
ted -0.14 (0+) 0.25 (mixed)

Table 5: UEMOA Countries’ Average Innovation Correlations with BEAC
Countries
(Number and sign of significant correlations in parenthesis)

Ap reduced form Ap structural model
ben 0.37 (3+) 0.74 (5+)
bfa 0.32 (2+) 0.79 (5+)
civ 0.37 (4+) 0.85 (5+)
sen 0.24 (2+) 0.87 (5+)
tgo 0.27 (2+) 0.84 (5+)
mli 0.20 (0+) 0.87 (5+)
ner 0.19 (1+) 0.35 (5+)
Ay reduced form Ay structural model
ben -0.11 (mixed) 0.22 (mixed)
bfa 0.21 (1+) 0.38 (mixed)
civ 0.09 (1+) -0.34 (mixed)
sen -0.07 (0+) 0.29 (mixed)
tgo 0.28 (1+) 0.44 (mixed)
mli 0.16 (2+) -0.41 (mixed)
ner 0.05 (mixed) 0.38 (mixed)
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Table 6: BEAC Countries: Average Innovation Correlations with UEMOA
Countries
(Number and sign of significant correlations in parenthesis)

Ap reduced form Ap structural model

cmr 0.23 (1+) 0.78 (6+)

cgo 0.37 (3+) 0.81 (7+)

gab 0.21 (2+) 0.82 (7+)

car 0.37 (4+) 0.82 (7+)

ted 0.23 (2+) 0.56 (6+)

Ay reduced form Ay structural model

cmr 0.04 (1+) 0.26 (mixed)

cgo 0.09 (1+) -0.29 (mixed)

gab 0.03 (1-) 0.28 (mixed)

car 0.18 (mixed) 0.22 (mixed)

tcd 0.09 (mixed) 0.22 (mixed)

Table 7: Output Shock Correlations
Ben Bfa Sen Tgo Ner Cmr | Gab Car Tcd Cx ML | Cgo

Ben 1 047 013 056 038 052 048 031 028 058 048 05
Bfa 047 1 068 078 076 059 084 054 067 073| 077| 033
Sen 013 058 1 058 079 056 063 04 055 056 064| 068
Tgo 056 078 058 1 085 081 09 0567 077 087| -093| 093
Ner 038 076 079 085 1 076 082 058 065 08| 083 09
Cmr 052 059 056 081 076 1 087 062 069 074| 076| 033
Gab 048 084 063 09 082 087 1 059 075 082| 083| 093
Car 031 054 04 067 058 062 069 1 061 042 -057| 066
Tcd 028 0567 055 077 065 059 075 061 1 061 | 079 038
Civ 058 073 056 087 08| 074]| 08| 042 061 1 086 087
ML 048 077| 064| 093] 083 -0J6| 088| -057| 0J9 086 1 094
Cgo 05| 083] 068 093 09| 083| 093] 066 038 087 094 1

not represent an overw heln ing case for N iger quitting the CFA |, but they do suggest that the benefits
of CFA manbershp for this countty nesd t© be partcularly brge for their manbershp © be
wortw hile. For the rest of the CFA , Inflation Innovation conelation satstics are all very high, o

asymm etry of price shocks should notbe a cause forconcem.

4 3 O utput nnovation correlation coefficients

The conelation coefficients for structural novations t© Jncom e grow th are mather different. T both
the UEM OA and the BEAC r=gion there are som e significantly negative and som e significantly
positve coefficients forw ithin-union shocks (Tables 34). The full coneltion m atrix is shown in Teble
7,which show s the source of this asymm etry . There are tw o groups of CFA countresw ithin which all
the coefficients are significantly positire, and between which all the coefficients are significantly
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negative. The tw o groups are:

@ Benin, Burkna Faso, Senegal, Togo, N iger, C am eroon, G abon, C entrafrique, Chad

() Cote d'Froire, M ali, C ongo Republic

W ithin these groups, the conelation coefficients arem ostly in the range 05 t© 0 9; betw een the groups,
the conelation coefficients are m ostly In the range —05 t© -0 9. The second, am aller group contains
the wo most ndebted UEM OA m anbers: Cote d'Troire, and its econom ically an all neighbor M ali,

which lies on the northem border of Cote d'Foire and provides the Forian econamy w ith m ary

m grEntw orkers. Tt is not entirely surprising that C ote d'TFroire and its northem satellite should exhioit
som e sin Jlarty I tem s of shocks t© aggregate supply and aggregate dem and, and differ from  the
otherm em bers of thefrm onetary union.

Tt is more surprising that the third m ember of the group is Congo Republic, a petrolaum
exporter and BEAC man ber at the southem edge of the CFA . It is difficult to see why Congo’s
agoregate supply shocks should exhibit more sim ibrty with Cote d'Tvore than wih Gabon and
Cam eroon. The features that Congo has n comm on w ith the other countries n group (i) are a high
debtlevel and a Iow relience on trade taxes for goverm ent expenditure (see Table 1). In the lightof
the discussion ending Section 3 1, itm ay be that these features reflect a comm onality In the nature of
shocks to aggregate dam and.

In the absence d nterest rate data it has not been possible t© dentify aggregate dan and
shocks separately from aggregate supply shocks: the estim ated Innovations n py are the sum of both
together. O ne nterpretation of the results here is that aggregate dem and shocks dom inate aggregate
supply shocks (otherw ise w e should see comm onality in the shocks to py in the petroleum  exporters),
and that the nature of aggregate danand shocks is Inked to ndebtedness. The VAR m odeling
fram ew ork isnotw ell suited t© picking out the stucture of such Iinks, but suggests a potentially fuitfial
Iine of com plem entary country~specific research nto the links betw een fiscal policy and aggregate
dem and shocks.

N evertheless, the results here suggest that ifw e puta Jotofw eighton the in portance of nital
output shocks In assessing the costs and benefits of a m onetary union, then the CFA should be
reorganized. Tt would be m ore gppropriate for Cote d’Foire and M ali to form one m onetary union
foossbly pmed by Congo Republic), and for the other existing CFA m an bers to pn together to form
another. If the CFA were divided 1n this way then there would be no “outlier” country In term s of
output Imovation conelation satdstcs, w ith the possible exagotion of Benn. W ith the exception of
Beni, all of the countres in the two hypothetical groups have Jarge and positive output novation
conelations w ith their hypothetical partners. For Bentn the conrelation statistics are som ew hat am aller,
though stdll positire, and the rem arks aboutN igerm ade above goply also to Benh, if output stabilization
isan in portantpolicy goal.
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4 4 Long run im pulse responses

The Inform ation In Tables 3-7 r=hates to the characteristics of structural shocks o the econom des of the
CFA . n a world where m onetary authorties regoond In a timely way o price and output shocks t©
their econom des the Jong min effect of shocks is not of inm ediate concem: the shock w ill have been
sterilized before its Jong mn effect is realized. Th a world where m onetary authorites are slow er to
regoond this is no Jonger true, and we m ust exam ine the in pact of price and output shocks on the
econaom i system overa longer tin e horizon.

Using the stmctural VAR we have estin ated, it is possble to draw an Inpulse regoonse
fincton for the impact of each shock on each variable in each of the 12 countries. Rather than
reproducing all of these charts, w e w i1l focus on the asym ptotic effect of each shock on each variable.
Tablk 8 summ arizes the Inform ation in the in pulse regoonse fimctions by listing the Jong nin regoonses
to each shock, ie., the total area undemeath each inpulse regponse curve. The points we have t©
m ake below would notbe subsantially altered if we instead reported figures for the areas below the
In pulse response curves up o a finite tim e horizon.

Table 8: Long Run Impulse Responses (Standard Errors in Parenthesis)

p on p p on y y on y
ben 0.73 (0.61) 0.31 (0.44) 0.20 (0.14)
bfa 0.28 (0.35) 0.17 (0.19) 0.21 (0.06)
civ 0.16 (0.27) -0.04 (0.38) 0.18 (0.18)
sen 0.32 (0.24) -0.08 (0.11) 0.13 (0.13)
tgo 0.34 (1.35) 1.49 (0.32) 0.40 (0.28)
mli 0.13 (2.37) -0.15 (1.76) 0.16 (1.05)
ner 0.10 (0.17) 0.03 (0.63) 0.23 (3.44)
cmr 0.08 (0.42) 0.21 (0.34) 0.25 (0.36)
cgo 0.12 (0.22) -0.17 (0.32) 0.13 (0.29)
gab 0.23 (2.72) 0.25 (1.97) 0.33 (0.62)
car 0.21 (1.06) -0.01 (0.70) 0.19 (0.17)
tcd 0.15 (0.11) -0.17 (0.28) 0.48 (1.28)

So Tablk 8 show s the Jong nin effects on each economy of both a unit shock t© inflation and a unit
shock to outputgrow th. G ven the stmicture of ourm odel, Inflation shocks have a Jong mn in pacton
both prices and output, w hersas outputgrow th shocks have an effectonly on prices, o there are three
colmns of figures n Table 8. The figures show the eventual inpact of a one-period shock t©
Inflation and output grow th on the Jevel of prices and output; for example, a figure of 01 inplies that
the levelw il ncrease by 10% .

The m ost strking agpect of Tablk 8 is the large cross-country variance in the estn ated
Inpulse regoonses. Tt is tue that the Jong nin effects of nflation shocks on inflation, and of output

¥ The three sets of long run in pulse responses are equivalentto the elem entsC 22, C 3 and C 13 11 equation (12).
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grow th shocks on outputgrow th, are all positive, and that the Jong nmin effectof a shock is an aller than
the mital mpact: all the figures in the first and thid colmns of Tablke 8 are n the mterval [0,1].
How ever, the size of the flation effect varies between 008 Cam eron) and 0.73 Bent), and the
size of the output grow th effect vares betwean 013 Senegal, Congo Republic) and 048 Chad). Tn
som e countres the mitial shock is quickly dissipated, so that the ong nmin effect on the Jevel of the
varidble is very an all; in others, the rate of dissipation ismuch slow er, =0 the Iong run effect is quite
large. I monetary authorites regoonded t© shocks only after a considerable delay, regponse
appropriate n each countty would vary w dely across the Franc Zone. Th otherw ords, the costs of
CFA meanbershp I tem s of Jostm onetary autonom v w ill e m uch Jarger than n a world where the
m onetary regponse to a shock is inm ediate.

This conclusion is renforced by the figures I the sscond colum n of Table 8, which show s the
Jong mn effect of an Inflation shock on output. A s noted In the discussion of equation ) this effect,
[cr - oa]/[1 - i), can In theory be positive or negative. Table 8 ndicates that both cases are
possible, w ith figures ranging frtm -017 Congo Republic) to +1 49 (Togo). The sendard enors on
the Jong mn mpulse regpoonses are generally quite large, shoe we have not Imposad any over-
Hentifying restrictions on the m odel; how ever, there are significant differences across the countrdes in
oursamp]e.15 W ith this degree of Jong run heterogeneity, the costs of CFA m em bership w ith sluggish
m onetary policy regoonses w illbe even greater.

5.Summ ary and C onclusion

The two m onetary unions thatm ake up the CFA Franc Zone In continental A frica represent;, at Jeast
potentially, an altemative way of achieving a “hard” currency peg that anbodies som ewhat m ore
flexibility than a currency board. O ne of the potential costs of m em bership arises from  the need forall
countries in am onetary union o pursue a sihglem onetary policy . So the size of these costs depends on
the degree of sim ilarity across the countries in shocks t© m acroeconom ic variables in portant o the
policym aker, and m the degree of smibrty I the Jong mn Impact that the shocks have on the
econamy .

The paper focuses on the dentification of shocks t© nflation and output grow th, conditionng
on common foreign price shocks and on money supply growth, the evolution of which is not
Tndependent of union m en bership. The m ethod used t© bentify the shocks is basad on the m ethod of
Blanchard and Quah (1989), but em ploys a larger m acroeconom ic m odel w ith different theoretical
restrictions than n the traditional B lanchard- uah fram ew ork.

There is a large and positive degree of conelation betw een Inflation shocks o the different

* The standard errors are caloulated by the m ethod of Liutkepohl (1993, section 3 7). If individually nsignificant
regressors are rem oved from the unrestricted VAR then the stendard errors in Table 8 arem uch am aller, but the
estim ated long run im pulse responses are very sim ilar.
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m am bers of the CFA . So if the policy response to nflation shocks is mm ediate, and mflation is all that
m atters, the costof CFA m em bership is unlkely t© be large. lhdead, the conelation of inflatbion shocks
across the two m onetary unions in the CFA is as high as the conelations w ithin than , so there isno
particular advantage t© having tw o cunencies mather than just the one. O ne possible exception o this
general conclusion is N iger, whose conelaton coefficients, though positive, are Jess than 05. N ger
has som e reason t© question w hether the possible benefits of CFA m em bership are w orth the costofa
comm on CFA m onetary policy that isunlkely t© reflect its neads thatclosely .

The picture w ith egard to shocks t© output grow th is rather different. There are w ithn the
CFA two groups of countres w ithin which output grow th shocks are highly positively conelated, but
between which output grow th shocks are negatively conelated. Since these two groups do not
cornegoond t© the wo existing monetary unions there may be a mason t© rdrew the ntemal
boundaries of the Franc Zone, if the policym aker is particularly concemed aboutoutputgrow th shocks.
If the borders were t© be redrawn, then output correlation coefficients w ithin each of the two new
unions would be large and positive for all countries exogpt Benin. Benin’s position w ith regpect t©
outputshocks w ould resem ble N iger’s position w ith respect to price shocks.

If the policym aker is unable t© regoond Inm ediately t© inflation and ocutputgrow th shocks, then
the degree of sin flarty In the Jong min in pactof shocks on the econom vy 1n different countries becom es
In portant. H ere the picture of the CFA is Jess attractive, w ith a considerable degree of heterogeneity
n the in pactof shocks across the Franc Zone. If shocks to the Zone are not inm ediately offsetby a
monetary policy response then their effect will vary substentially across m enber states, with no
cbvious comm on policy response gopropriate to all.

The conclusions here are conditional on the way the m onetary authorites mn the CFA conduct
thefrpolicy . Th order to arrive at categorical conclusions w e need t© know m ore about the political and
econom ic consttannts faced by CFA policym akers, and on the political econom v of policy form ation.
Evdence from previous studies suggests that the existng fram ew ork for the conduct of fiscal and
m onetary policy w ithin the Franc Zone isnotoptin al. IECFA m em bersh is to be of any w orth, these
problen s nesd t© be addressed. The m essage of this paper is that tackling then is a worttwhile
enterprise. The CFA is, on the whole, and assum ing that ithas the ability t© conduct tim ely stabilization
policy, hom ogeneous enough foram onetary union to w ork.

References
M .AnyadikeDanes (1995) “Comm enton M easuring the Independence of Central Banks and its E ffecton
Policy Outcom es”, W orld Bank Econom ic Review , 9, 33540
R.Applyard, ed. (1999) Em igration Dynam ics in D eveloping C ountries, Volum e 1 : Sub-Saharan A frica:
Bookpoint, Abingdon, UK
R.Baro and Gordon, D. (1983) "Rules, D iscretion, and Reputation In a M odel of M onetary Policy",
JoumalofM onetary Econom ics, 12,101-21
T .Bayoum iand Eichengreen, B . (1996) "O perationalizing the Theory of O ptim al C urrency A reas", m in €0,
CEPR, London, UK

22



M . Bergougnoux (1988) "L Effort Fiscal", in P. Guillaum ont and Guillaumont, S., (ds.) Statdgiesde
D éveloppan ent C om parées: Zone Franc etH ors Zone Franc: Econom ica, Paris, France
O . Blanchard and Quah, D . (1989) "Dynam ic E ffects of A ggregate D en and and Supply D istutbances",
Am erican Econom ic Review , 79, P655-73
M . Bruno and Easterly, W . (1998) "Inflation Crises and Long Run Growth", Joumal of M onetary
Econom ics, 41, 3-26
G .Chambas (1994) Fiscalit® etD éveloppem enten A frique Subsaharienne: Econom ica, Pars, France
G .Daviesand Vines, D . (1995) "Equilibriim Curnency Crses", CEPR D iscussion Paper #1239, London,
UK
S.Devarapn and Rodrik, D . (1991) "Do the Benefits of Fixed Exchange 1ates O utw eigh their C osts? The
Franc Zone In A frica", W orld Bank Policy Ressarch W orking PaperW PS777, W orld Bank, W ashington,
DC
S.Devarapn and Boccara, B . (1993) “D eterm Tnants of Thflation Am ong Franc Zone C ountries 1n A frica”,
W orld Bank C ountry Econom ics D gpartm entW orking PaperW PS1197, W orld Bank, W ashington, DC
S.Devarapn and W alton, M . (1994) “Preserving the CFA Zone”, W orld Bank Policy Research W orking
PaperW PS1316,W orld Bank, W ashington, DC
S.Edwards (1993) "Exchange R ates as N om inal A nchors", W eltw irtschaftliches Archir, 129
S.Edwards (1999) "Ream arks on D ollarization", D eutsche Bank G lobal Em erging M arkets, 2, 3841
D .Fielding (1993) "An Analysis of the CFA ", D Phil thesis, Oxford, UK
D .Fielding (1996) “A symm etries in the Behaviour of M en bers of a M onetary Unbn; A Gam e-Theoretic
M odelw ith an A pplication to W estA frica”, Joumal of A frican Econom fes, 5, 343-65
D.Fielding (1999) "How Does a Central Bank React to Changes In G overmnm ent Bonow ing? Evidence
from A frica", Joumal of D evelopm ent Econom ics, 59, 531-52
D .Filding and Bleaney, M . 2000) "M onetary D iscipline and hflation In D eveloping C ountries: the Role
of the Exchange Rate Regin e", O xford Econom ic Papers (forthcom ing)
S.Fischer (1993) "The Role of M acroeconom ic Factors n G row th", Joumal ofM onetary Econom ics, 32,
485-512
M . Funke (1995) "Europes M onetary Future: One M arket, One M oney", London Bushess School
D iscussion Paper, London, UK
A .Ghogh, Gulde, A M ., Ostry, J.and W olf, H. (1995) "D oes the N om inal Exchange Rate M atter?", M F
W orking PaperW PA5/121, M F,W ashington, DC
A . Ghosh, Gulde, AM ., Ostry, J. and W olf, H. (1998) "Cumency Boards: The Uldmate Fix?", M F
W orking PaperW PRA8AB-EA , M F,W ashington, DC
J.Green and V illanueva, D . (1990) "Private Tnvestm ent n D eveloping Countries", IM F Staff Papers, 38,
33-58
P.Guillaum ont and Guillaum ont, S., eds. (1988) Stratégies de D éveloppan entC am pardes: Zone Franc et
H ors Zone Franc: Econom ica, Paris, France
M . Hadjim ichael and Galy, M . (1997) "The CFA Franc Zone and the EMU", M F W orking Paper
W PSAQ7/156, M F,W ashington, DC
P.Kenen (1969) “The Theory of Optinum Cunency Areas: An Eclectic View ”, m R. M undell and A .
Swobodaa (eds.) M onetary Problams of the Ttemational Economy, University of Chicago Press,
Chicago, ILs
F.Kydland and Prescott, E. (1977) "Rules Rather than D iscretion: The hconsistency of O ptin al Plans",
Joumal of Political Economy, 85, 473-91
M .Lowrey (1995) "France and the CFA : Price and M oney Supply Grow th D eterm hation", Joumal of
African Econom les, 4, 225-42
Lutkepohl, H . (1993) Introduction t© M ultbple Tim e Serdes Analysis: SpringerV erlag, Berln, G emm any
M Bet, A.and Niamkey, M . (1994) “Evaluating the Net Gains from CFA Franc Zone M embership: A
D ifferent Perspective” , W orld D evelopm ent, 22, 1147-60
M cK innon, R . (1963) “Optmum Curnency A reas”, Am erican Econom ic Review , 53, 71725
D .Nuven (1994) "Linkages in the Price Level and Ihflation Rate Betw een CFA Franc Zone Countries and
France", M F W orking PaperW PSA403-EA, M F,W ashington, DC
D .Stasavage (1997) “The CFA Franc Zone and Fiscal D iscipline” , Joumal of A frican Econom des, 6, 132-
67
A .Tomelland Velasco, A . (1995) “Fiscal D iscipline and the Choice of Exchange rate Regin €”, European
Econom ic Review , 39, 759-70
M .Vizy (1989) La Zone Franc: CHEAM , Paris, France

23



Yeats, A (1990) “On the A ccuracy of Econom ic Observations: Do Sub-Saharan Trade Statistics M ean
Anything?”, W orld Bank Econom ic Review , 4, 1-20

24



