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1. leTRODUCTlON

Followmg the economic crisis that unpacted Sub-Saharan Afnca (SSA) from the second half
of the 1970s, the unification of exchange rates (official and parallel)! and integration of parallel
- markets into the official economy, has been a major policy objectwe for reforming African countries.
The extent of macroeconomic imbalances (espeenally fiscal) that have prevailed in SSA and the

" rudimentary nature of economic institutions (such as the banking system) provide a strong case for : h

a gradualistic approach for exchange rate unification in SSA. In this context, centralised multi-unit
aucl:lons for foreign exchange were introduced from the early 1980s in SSA as 2 transitional medium -
~ towards a credible and sustainable unified Tegime (such as an efficient, decentralised interbank -

- market). A brief overview of the structure of forelgn exchange markets in SSA (including aucnons)

is contamed in sub-section 1.1 below. Further, sub-section 1. 2 provides a discussion on the objectives o

~ and rationale for the choice of forelgn auction markets as an initial component of the exchange rate
~unification reform in SSA. -

' ~ The objective of this paper is to conduct.a basm analysns of auction data to explam theg
different outcomes regarding the auction objectives (e.g. exchange rate unification) that have been

" observed in SSA. This paper studies foreign exchange auctions in four Afican countries: Ghana,
N'gena, Uganda and Zambia. The auctions' periods covered by the study are: 19 Sep. 1986 to 5

March 1992 for Ghana, 26 Sep 1986 to 24 Nov. 1988 for Nrgena, 31 Jan. 1992 to 7 May 1993 for
Uganda, and 11 Oct. 1985 t 24 Jan. 1987 for Zambia. While auctions in Ghana and Uganda are
generally considered to have been fairly successful, those of Nigeria and Zambia proved unsustainable

- or produced considerable exchange rate volatility. We hope that the typology of auctions developed -
in thls paper will kelp to inform the improved design and conduct ofanctlons at the micro-level. A

further objectwe of this paper is to provide the background for a more rigorous analysis in a
companion paper (Aron and Eibadawi, 1994) which models the ‘micro-determinants of the auction
rates for the above four ‘countries, and tests some pohcy proposmons mouvated by auction theory.

- L1 Multiple Forelgn Exchange and Auction Markets i in Sub-Saharan Africa

~ For most SSA countries, exchange rate policy was static from Independence until the 19805 7
playing no role in balance of payments adjustments. The fixed exchange rate regimes of the 1960s and -
early 1970s appeared to be viable, given consistent macroeconomlc policy and a relatively favorable
external envirorment. By the second half of the 1970s, however, these economies had been weakened -
by public expenditure. booms (exhibiting ratchet effects) following the positive shocks in oil and

* commodities markets. Adverse and persistent terms of trade (TOT) shocks from the mid-1970s further

- drained foreign exchange reserves in many SSA countries, bringing their exchange rate regimes under
pressure. In most cases, the overvalued exchange rates were defended by the rationing of forelgn

'Thcmm'miﬁenﬁonmtheSSAeomextmfcrsmmdienﬁenofthcpamﬂelmrka. However, since these
countrics arc likely to-meintain capital controls in the medium term, there would remain a small role for the parallel
) maxkdmmeenngponfohodemand.OurmneepofmnﬁatmonmSSABthusasubstanmlreducuonofthepanlle!
E marketsothatnsnolonganmqorstgmlmtheeconomy ]
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exchange, and more strmgent capltal and lmport controls. were nnposed One consequence was 2
- burgeomng of illegal, parallel markets in foreign exchange. : '
__Parallel markets in SSA have shown a tendency to expand rapldly. In CONtrast to most Latm
' Amencan oounmes, where small quasn-legal black markets operate as a sideline 10 official multiple
markets with premia typically below 60 percent, illegal black markets in SSA are major markets, with '
~ substantial premia. Of the ten SSA countries considered by Kiguel and O'Connell (1992), the average
' parallel premium for 1970-89 exceeds 90 percent for six countries, and 150 percent for two countries.
o Since the 1980s, the current and long-run costs of multiple markets for foreign exchange have’
 been mcreasmgly emphasized by mulu-lateral donors and govemments The negative macroeconomic
implications of ofﬁclal multiple markets (the Latin American case) largely hold for- ofﬁclallunofﬁcml

~ multiple markets (the SSA case) (Kiguel and O'Connell 1992). However, the African case mustbe
- distinguished by the promment role for illegal markets. The large size of unofﬁclal markets and of

~ premia reans there is considerable diversion of trade and productwe activity into illegal channels,

rthhanarrowmgofthetaxbase. Dommncpncesmaylargely bedetermmedmparallel marketsand .

strongly influenced by changes in the parallel premjum. Flight from domestic currency reduces the
savmgs base for domestic investment, presentmg a severe constraint on long-term growth. Another
oonsequence is wide-spread speculanve actmty There is clearly a strong case for the elimination of
parallel markets. -~ .

The question remains how a sustainable umﬁcanon of mult:ple markets mxght be achieved.
Flexible exchange rate arrangements to this end have characterized most LMF. and World Bank-
E ,supported programs since 1983 (Quirck et al, 1987) ‘These fall into two categories: interbank markets
in foreign exchange, 2 and a number of innovative expenments using foreign exchange auction
markets.? Potentially these markei-determined exchange rates hold a number of advantages for
" countries with thin foreign exchange markets over non-market alternatives, such as the crawling peg.
- They are efficient in ranomng forelgn exchange and reduce manipulation in thin markets; can allow
a mare certain path for reserve management; avoid the choice of the appropriate exchange rate, and
can serve to dlstanoe the government from the polmcal costs of devaluation (Krumm, 1985).

- Auctions may have. advantages over interbank markets where there is msuﬁiclent institutional

depth to allow effective functioning of a decentralized foreign exchange market, where a few
- commercial banks have historically been dominant and there is a danger of collusion, or where there
are limited sources of foreign exchange.* Given the structural characteristics of Sub-Saharan African
countries, therefore, auctions potentially' have an mpottant role to play in exchange raxeuniﬁcation, '

' ’Commwhmhhweuseduﬁexbmkmarketsmcludclmc Tthambu SIenaLeoneandegena(mmndem
wnhanaucuon) . - )

3 Countrics which have established various types ofﬂchnngc rate auctjons mcludc Bolivia (1985 onwards), Jamalcn
(1984-89) and African countries, Ghana (1986-92), Nigeria (1986-94), Guinea (1986-), Zambm (1985-87) Sm Leone
(1982-23), Uganda (198285, 1992-93) and Ethopia (1993-).

‘hmmdmdegsmmmemmwmmmunmqmmofnmmdsm the potential for

' —gmmmnmmnofﬂtexchmgcm«fonuﬁeekmg.mdadmermcmmofthegovemmenttolhc
' Vpolitmoftheexchangem:e. :
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prunanly as a transmonal device to an efﬁcnent mterbank ‘market.5 Yet to date there is httle
_ understanding of the funcuomng of auctlon markets ia Sub-Saharan Africa, and there has been
virtually no research on the causes of frequent policy reversals or auction failure. Apart from supply -
problems due to initial conditions of market thinness and vulnerability to terms of trade shocks and

fluctuations in the disbursement of foreign aid, potential causes of failure include macroeconomic
laxuy, mappropnate auction de51gn and poor nucro-management of auctions. o

1.2 The Rationale for Transitional Forelgn Exchange Auctions in SSA - 5
- The pnncnpal objectlve of exchange rate lib« -alisation in SSA is y_xﬁgamm of muluple 7
exchange markets into a single market, or at least to :1AcTow srgmﬁcantly the gap between the rates,
so that the free/black market premium no longer constitutes a major signal in the economy. This
objective of a realistic exchange rate which reflects market conditions, initially has far greater pnonty
~ than a second objecnve, that of stabilizing the exchange rate. Stablllzatlon is crucial in some Latm_

~ American economies, where the parallel market is small relative to the ofﬁcxal marhet, and where the

' feed-through coefﬁcrent from official devaluation to inflation in near hyper inflationary conditions is

-very high (0.6 for Bolivia (Dominguez, 1991)) In SSA many prices already reflect the parallel_ A

exchange rate, so that official devaluation is unlikely to have a significant effect on inflation (Aron
and Elbadawi (1992)). Stabilization in SSA will assume increasing xmportance as real depreclauon is
achieved. Nevertheless, reducing volatility in the transitional period is also desirable for all the usual

reasons: in SSA, exchangeratevolanhtyhasbeenshowntobethemostxmpomntdeteﬂemfor

- investors. Volatility is in part related to a limited supply of foreign exchange, which is based on
highly concentrated exports of primary commodities, vulnerable to TOT shocks, and on donor aid,
also subject to shocks.® . :
S A third important (and perhaps underesumaned) obJecnve is the restrucmrmg of domesuc
- production through a market-determined allocation of foreign exchange. Allocation accordmg 0
oompetmve market valuations should allow scarce foreign exchange to be utilized in an efficient

~ manner. Damagrngdxstomonsweremtroducedbyﬂlepracmeofmamalanocanon.wnﬂrfavonusm o

and incentives for wasteful rent-seeking activities. Moreover, the system perpetuated large, mefﬁcxent .
- parastatals, which have proved a drain on scarce foreign exchange and on th? budget. .
Given the mdxmentarynatureofmanymarkets in SSA, andofmsnumonssuchasthebanhng o

'system, aucuonspotennally have anrmpomntroleto play mtheemhhshmemofdeeperand more

stable markets in the transition to efficient, decentralised interbank markets. Auction markets have two
'advanmges over interbank markets in constraining volatility in thin markets _First, they may be
- feasibly operated in conjunction with a stabilization fund, which can commit supply in the medium-
“term and sull offer a market—based rate. Seoond]y, auctlons are mformanonally-nch. and this may be

’Thsmhowtherdnwelysuoessﬁdmdhngmyumﬁmmncxpmaanhmpmgrm

‘Dam&mgeqmmﬂowsmmmnndbymeupwmkwmmmmwunmmdmﬁblyb
be maintained for the medium-term. Thcrcmaybcoonndmbleomﬂowfmmupmlﬂxgm,howwermmd
Elbadawx. 1992).
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exploited by the seller in two ways. By appropriately revealing information or adjusting the reserve
price and supply, uncertainty may'be reduced, 'speculative pressures stethmed and collusion limited,
~ hence stemming volatility. On.the other hand, auctions give the seller information about private

- agents’ valuations; in signalling demand pressures auctions can be used to enhance nonetary
- management.” This was found to be a principal advantage of the auction in Bolivia (Dommgna,
~ 1991). This macro-micro interaction resultmg in 1mproved monetary management also enhances the
“ credibility of auctions. - ,
- An auction system has sngmﬁcant advantages over the mterbank system in allocanon of -

forelgn exchangemthmmarkets “There is no reason to assumethatafmandefﬁcmm allocation will '

~_occur where predominantly state-owned banks or a highly concentrated commercial bankmg sector
 allocate foreign exchange to final customers (after a wholesale auction of export proceeds, or a
- decentralized purchase of export receipts). Indeed, practice shows otherwise: in a concentrated sector,
. the banks possess considerable allocational autonomy, with favored customers and bank shareholdem -
 first in line. Auctions offer the possibility of restricting entry through a set of rules which reflect
development priorities, but still maintain market-allocation. These rules can be liberalized over time.
~ Thus, for example, foreign exchange for luxury g0oods can be limited to repatriated flown capital. The -
problem of an asymmetric set of importers, differentiated by credxt-worthmess and production costs,
could be addressed in a number of ways, for mstancebycumulanve caps on allocanon forvery large
users of the limited supply of foreign exchange, at least for a transitional period. '

“Thus, the significant advantage of auctions in SSA i is that they offer an mformanonally—nch .

framework and the possibility of gradually liberalizing auction restrictions in the progression toward
'deeper and more competttwe financial markets 'Unfortunately, associated with this strength is the
license it offers govermnemsto mampulateanmcnonandtoengagemadhoc interventions. This is
- the main reason for the current disaffection with auctions amongst scme within the donor oommumty :
' V'I'hlspomthastobeaddressedsquarely, andwebehevethattherenssoopeto deslgntransparent .
auctions which reduce manipulation by the seller.

' The structure of tae rest of the paper is as follows. Section 2 gives a typology of forelgn
exchange auctions in the four countries. A detailed statistical analysis of micro-auction data from the
, above four auctions is eontamed in'section 3. Section 4 contains a bnefmacroeconomxc mnerpretatxon

. ofthe auctions’ outcome. Section 5 concludes. - : '

2. DESIGN CHARACTERISTICS OF AUCTIONS IN SSA

7 The design rcharacterieties for the Zambian, Ugandan, Ghanaian and Nigerian auctions are
summarized in Table 1. These case-studies present a wide spectrum of auction designs and outcomes

7Itmghtbcuguedthatablnckmaﬂctorforagncxchangcbumunnrkdoﬁ'ctsthcsamcsxgnallhgadmnges

. as an auction. This is false: msemnﬂasmvuymmmmmmmemﬂmofmnmgmdcmm

' andexchngcwmok.asweﬂasvnmmdemndprssmmtcom:m%hdwehpmaﬂpnomu such as
smuggling activities. :
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~ for cross-country comparisons. In three'of the countries, different auction types follow consecntively. '
allowing within-country comparisons of auction design. In this section we compare and contrast

auction designs and outcomes across countries, and motivate hypotheses concerning the effect of |

* auction design on the achievement of policy objectives such as stabilization of the exchange rate, and
unification of multiple exchange markets. Some of these hypotheses will be tested m a second
'compamon paper (Aron and Elbadawi, 1994) : '

2.1 Duratlon nnd frequency of the auchons S ,
~ The various auction experunents have spanned widely dlfferent pertods In Ghana, weekly .

auctlons of varying desngn were held over almost 6 years and then replaced by an interbank market,

with decentralization of the sale of most export receipts. The same result has been achieved in

Uganda, although after a constderably shorter period of aucnons (about 21 months) In both these -

countries the auctions proceeded fairly smoothly, and the rules were gradually liberalized over time. |
By contrast, an 18-month experiment in Zambia with 68 weekly auctions, saw restrictions ttghtened
~ over time and frequent rule changes. The auctions were suspended for three months; subsequently a
~ further 6 auctions were held, but a speculattve run on the kwacha saw the- system abandoned, with a

, return to a fixed exchange rate regnne In Nigeria, auctions have similarly yielded mixed results, and
have been subject to consrderable rule changes. Auctions were held over six years, weekly for the first .-

- 67 auctions, during 1986-88; then daily during 19_89-90 in conjunction with an interbank market; a

- weekly system was again initiated early in 1991, and continued until early 1994, when the exchange
rate was fixed. The competitiveness of the 1989-90 aucnons in Nigeria is in doubt participants were .
guaranteed a maximum allocation regardless of thenr bids. We therefore examine only the 1986-88

peried. :
. Theremaywellbearelationshipbetweenﬂned_xgaﬁlofthe auctionregimeandthesum )
of the outcome, though this will obviously depend on the initial depth of the financial and foreign

exchange ‘markets. Admirers of the Ugandan 2nd Ghanaian outcomes suggest: that a slow and - N

E unambitious start, together with gradual expansion of the auctions through liberalization of the rules,
served both to facilitate mstmmon—buxldmg and learning, and to enhance the credibility of the reform.
however, aucuon stability in  these - countnes is also lmportantly related to other design features, such

‘as transparency and the use of a reserve pnee, both of wlnch were hallmarks of the Ugandan and
Ghanaian auctions. -

N A higher frequency of auctions would seem desirable since thls could smooth dxsbursement,

, make firms' production more flexible, and probably encourage investment. Further, the speculative

. 'beha\nor or over-bidding that might occur in more sticky markets would be curtailed. On the other =
' hand, a high frequency auctlonmarketmay be so thin that the marginal price would probably notbe
a useful guide to the exchange rate, and would in any case be rather volatile between auctions.

Further, there may be increased’ mcenttves for collusive behavior amongst bidders. For the SSA
auctions under consideration, weeldy or bt-weekly frequencies were employed, and in general the' '

demand t‘or foreign exchange exceeded the supply in fatrly deep markets. a
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22 Pricing o -

o Two types of pncmg mechamsms have been used in these aucnons These are the
discriminatory or Dutch auctlons, where bidders pay their own pnoe for each usit; and competitive -

auctions, where bidders pay the lowest accepted bid price for each unit. The clearing rate for all the - '
" auctions was defined as the mnrgmal rate at which the available supply is exhausned when ordering

" the bids from the highest to the lowest price. All four countries used the Dutch auction, although the

~ first auction in Ghana used competitive pricing, and Zambia and Nigeria preceded their Dutch auctions
. with, respectively, 42 and 24 competxtwely-pnced auctions. The stated rationale for the choice of
Dutch over competitive pricing was two-fold: raxsmg revenue through dxscnmmanory pricing; and the
disincentive toward depreciation rhought by some pollcy-makers to be embodied in the Dutch pricing.
" While there is no theoretical justification for the latter view, the former proposition has proved.
controversial i in the auctxm hteramre (e.g. the U.S. Treasury Bill auction debate). There are also -
potential disadvantages to Dutch prncmg first, if there is a large spread between bids, this may be
 construed as constituting a multxp]e exchange rate system, with the attendant disadvantages (Quirck,
' 1987), and secondly, 2 smaller pool of bidders may ensue because the Dutch aucnon introduces a
barrier to entry for risk-averse bidders who are poorly informed about market developments '
' (Goldstem, 1962). Theory predicts that Dutch pricing lessens collusion (Robinson, 1985); but some
authors are of the view that through a narrower range of bidders, Dutch pricing may also encourage -
collusion (Quirck et al, 1987). Given that Nigeria and Zambia included both types of aucnon, some .
-of these issues could be subject to empirical verification. : '
7 meoﬂicnlbuyandseuexchangermforaumesemunmeswmcloselybasedonme-T
clearing rate. Where an interbank market operated in conjunction with the auction (e.g. Nigeria), the -
 buylsell rates in this market Wem constrained to lie within some margin of the auction rate.®

2.3 Compehhon and the namre of bids L '

Two types ofsalehavebeenemployedmtheSSA forelgnexchangeauctlons Intheﬂﬂ' :
 auctions, the bidders were private and public sector importers, and bids were channelled through
commercial banks. In some cases the rules were liberalized to allow the banks to compete for their
- - own requirements. This systemwasusedmZambla, and for 174 aucuonsmGhana The Central Bank

opened sealed bids for each importer, specifying the quantity of foreign exchange desired, the price <

that the lmporuer was willing to pay for it and the intended usage of the foreign exchange. These
auction markets attracted between 100 and 600 bids, with the potenual for a compennvely-determmed
,'exchangerate(thenumbetsofbldsareshowanableZ) '

, Byoontr:st,mﬂlew_ho_lﬁalﬁmcuonsusedmegenaandUganda,andlatermGhana,the
 bidders were registered banks or foreign exchange dealers. The system adopted in Nigeria initially

7 allowed an unconstrained secondary market for forelgnexchange so that banks competed freely in -

dzeaucuonforlaﬁerresaletonmportersmﬂ]emterbankmarket(see'l‘able l) Eachbanksubmltted S '7

'Hnmpnoe:smed(secsub—se&on"ﬁ) aqummy-wqglwedwengcofﬁlcmmepmemdtlwblds
abovenemlddae:mmeﬂweexchangeme.ThuwuthepnmmBohvm.
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~ one bid. ln Uganda and Ghana ( 1990-92). the banks were consuamed to submlt aggregated quannty
bids at the various prices bid by importers (and possrbly themselves) The number of bids opened by

the Central Bank to determine the clearmg rate in erther case was thus far smaller than in the retail -
- auctions (Table 2). : : '

"The danger in the Nigerian scenario, is that allowmg banks full autonomy in blddmg for and
~ then drspensmg forergnexchangemaseoondary market, cou]d in concentrated financial markets, lead
* to collusion. Banks could offer bids below their own value of the foreign exchange, but resell at the
‘market price, thus widening the spread between the buy rate (i.e. the auction rate) and secondary
(interbank) market sell rate, with rents accruing to the banks. This. appears to have occurred in’
“Nigeria, obvnously defeating the objective of unification. Moreover, it is not obvious that the
subsequent atlocation to final customers would be’ optimal: indeed anecdotal evidence from Nigeria
* suggests that the bank's shareholders and favoured customers had privileged access to foreign

E exchange in the secondary market’. Aauction theory advises that auction managers employ a reserve
price (below which foreign exchange will not be sold) to combat suspected collusion (McAft‘ee and

7 McMillan, 1987). A reserve price was not employed in Nigeria, ,
- Under the strict monitoring of the wholesale system used in Ghana and Uganda, the low'
" number of composite bids need not have affected the potential for a competitively determined auctron ,
rate. Nevertheless, the possibilities for collusion do seem to be greater, given the reduced transparency ,
' of the sysiem. Both Uganda and Ghana used an unannounced, though fairly predlctable, reserve price,
around which the bids clustered over time. Thus, the clearing rate was influenced with reference to
sometarget, sothatﬂresystemresembledacrawhngpeg. ﬂxonghwrdxamarket(notmmual)
allocation of foreign exchange, This convergence of bids (see Table 2) could either have represented
the bidders learning the reserve price rule over time; or possibly oollusmn amongst brdders The ,
- reserve price is dlscussed further in sub-section 2.5 below

24 Entry and allomtwe resmchons ,
A limited supply of auctronable funds and significant excess demand has in pracuoe been used

to justify entry barriers on grounds of allocation. Typical ‘entry barriers are: Vconﬁnmg the use of -
foreign exchange to particular sectors; confining the use of foreign exchange to particular types of
imports (typically excludiog luxury goods); and limiting participation by commercial banks, licensed
foreign exchange bureaux and the state-owned sector (e.g. with oerlmgs on their maximum allowable
allocation, or complete exclusion from the auction). To enforce these various excluswns, bidders are

monitored through documentation requirements, such as evidence of paid up tax, deposits with the
* commercial bank filing the application, and import and export invoices. An unintentional entry barrier
has in some cases been posed by the varying credit-worthiness of bidders in imperfect financial
markets. All the SSA auctions required a Iocal curreacy cover for bids, and some smaller companies -
apparently found their access unfairly restricted (e.g. in the Zambian and Ugandan auctions).

' ”menstmccofcomrdcmblcmmﬂlchgcnnnatmn:sreﬂectcdmtheprohfcmuonofhcmcedbanh
' whmhumsedmnunberfmmﬂml%ﬁbll"byuﬂy 1991.
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~ One trade-off with entry barriers, is that transactiuns costs for bidders in terms of the time
*involved in preparing bids may impose a disincentive to use of the auction, and it Is obviously -
important to streamline the license and bank applications procedure. It also seems clear that efﬁciency_
would be enhanced if there were reduced sectoral constraints, On the other hand, the non-eligibility
of some consumer and luxury items seems reasonable. at least in the early stages of an auction regime.
when it may b2 vulnerable to specuiative pressures, _ :
Another problem arising with entry restrictlons is r.hat where barriers are not clem'ly deﬂned

" they effectwely decrease transparency in the auction, granting hcense to the authorities to m~mipulate. o

" the set of bidders. In Zambia, dlsquahﬁcatmns +sere ad hoc at various times in a deliberate attempt
to suppress depreciation. Apart from the non-market pricing and allocation this may induce, the
- perceived credibility of the reform may be jeopardised (see also sub-sect:on 2.6). :
Expanding an auction through the liberalization of various barners to entry will § mcrease ,
- competition, and therefore bid prices, as importers previously satisfying needs on the parallel market -
or bureaux-de change (or not at all), move into the auction. While the auction rate is expected to
increase, the volatility of the rate over time may decrease, due t0 a more competitive and credible -
system. Auctions where entry restrictions were increased over time (e.g. Zambia and Nigeria) seem
have traded a less depreciated real rate for increased volatility and a larger black market prenuum

" A paramount reason for the success of the Ghanaian anctions was a gradual mdenmg ofthe -

auction system, combining trade and exchange rate liberalisation. This served to increase competition
- and foster confidence in the system, deepening financial markets by allowing institution-building over
time. A two-tier system operated for about six months: when these windows were unified in early
1987, all transactions were settled through the auction market. Access to the auction was widened

 thereafter through a step-wise inclusion of additional goods and services, while import restrictions -

were relaxed. By early 1988 virtually all consumer goods were eligibie, and import licensing finaily
 abolishied by early 1989. Current invisible payments were liberalized over the same period. The
' foreign exchange bureaux were legalized early in 1988, and late in 1989 allowed to bid in the auction
- with the commercial banks, on behalf of final users. At the same time, decisions concerning the

- eligibility of auction bids was transferred to the commerclal banks and eligible bureaux. Finally, the
- - sale of non-cocoa exports were decentralized to the banking sector in early 1991. These moves paved

- the way for the transition to a less concentrated interbank market, less hable to collusive practices. -
Uganda similarly successfully liberalized the set of restrictions on imports. and bidders over time. '
| * Finally, an important question is whether the state sector should be included in the auctions.
It would be maive to ignore the political economy of public enterprises. With fixed exchange rates,
and manual allocation of foréign exchange, parastatals are the principal beneficiaries of exchange rate
rents. As large employers, parastatals have a powerful political voice; they may also impose internal
- party pressures on the government (as occurred int Zambia). This suggests that shock therapy resulting
i the rapid dermse or even bankrupbcy of parastatals is to be avoided. In anycase the negative impact
on the budget of such an event could be mgmﬁcant On the other hand, there are significant -

- allommnalgamstobehadfromnotperpetuatmgsuchasystem InUganda,Ghanaanlegena,stam '

enterpnses competed in the auction and recewed no pnor allocatxons Wlth the change of the ngenan



-9- o
- auction sjstem in 71989 however, public enterprises again had direct access to forelgn exchange
though the Central Bank. In Zambia, the largest parastatal by far, the state copper mining company,

- received allocations outside the auction. Other parastatals were included from February, 1986, but the

heavy users of foreign exchange, the oil and airways state companies, bid competitively for only a few
auciions, and were then allocated on average 40 percent of the auctloned foreign exchange at the

o marginal rate. Thus, a crucial determinant of supply to the private sector was the pnvileged allocation

to the state sector: only about 25 percent of total foreign exchange mﬂows were acmally aucnomd -
in Zambia durmg 1985-87 ' : : :

2.5  Informational rules -
" There are three ways in which information could be revealed by the aucnon managetS' ﬁrst. .
the use of a (fairly predictable, or possibly pre-announced) reserve price, which reflects the authorities
value of the anctioned foreign exchange; secondly, pre-announcement of the supply of auctionable -
foreign exchange, or commitment of supply over the medium-term; thn-dly pubhcauon of the nature.
and/or number of bldderslcomposxte bids. These are considered in turn. 3 B
~_Auction theory recommends the use and pre-announcement of a reserve price, particularly
~ where bidders' valuations of foreign exchange are "affiliated” (where one bidders's hxgh véluemakes.
more likely a high valuation in other bidders). There is probably an elemem of affiliated values in
foreign exchange auctions, and it is then to the seller's advantage to provide information about the
value of the anctioned item. The authorities’ value of the auctioned item may be fairly easy 10 assess
if there are well-developed secondary markets for it (e.g2. as for some Treasury Bill auction matkets)

Parallel foreign exchange markets (legal or illegal) were present for all the SSA auctions, but m:cept N

mthecaseofN‘genaﬂlesewerenotmalemarkels 'Ihesepara!lelmarkets, at least initially, were

typically thin and restricted markets: the black rate, in particular, being subject to various influences

making it an undesirable anchor (see Aron and Elbadawi, 1992). Uganda and Ghana legalised the

'  parallel market (as the bureaux market) and encouraged its deepenmg gver time. Interviews have
suggestedthatﬁlesebumuxmarketswereusedas agmdemmervepncmg Boththeseconnms -
used unanuounced reserve prices, while Zambia and Nigeria did not use reserve pncmg The
stabllmng effect of such a "crawling peg” system is apparemt from the Figures la-d, and contrasts
with exratic behavior of the exchange rate in the other two countries. The dramat:cfall-offofme '
bid-spread over time in these two countries (Table 2) suggests that bidders may have learnt the reserve -
pncepohcymle, and bid more efficiently. Ifaresetvepneensused, theremaybeau'ansparency '
" advantage in announcing it each weekjnstbeforeopenmgﬁxe bxds.“’ - :
There may be similar stabilizing advaritages to pre-announcing supply and stIckmg it Pre-

announcement (mst before opening the bids) occurred for all auctions in N’gena. In Zambia, a general_

¥ This was the practice in Bolivia: the reserve price and supply were announced only after the scaled bids were in.
It is important to rote though that only in 107/1107 days did demand exceed supply (the average daily auction supply
- over five years was 55.4 million). This rather contrasts with the SSA auctions, where excess demand was mostly the
order of the day. Further, thhsmallpamll:lm:tetsandneuhyper-mﬂahon slabilmhnnofthem:e. mhenhnn
umﬁemon,wasBohvmspnmnyobJemve :
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ceiling of $5 million was declared for auctions 1-19, raised to $9 million for auctions 20-52, and
dropped to $5.5 million for au.tions 53-68; but except for auctions 55-68, this bore little relation to
actual supply (Table 1). Both Zambia and Nigeria were subject to sharp appreciations through periodic
massive disqualifications of bids. Supply was not announced in Ghana, and was volatile (Table 2).
Supply was announced only just prior to opening the bids in Uganda, but while pre-announced supply
was fairly constant, actual supply was fairly volatile (Table 2). It seems likely that an uncertain supply
could foster uncertainty and place a premium on the amount bid, in the absence of a predictable
reserve price. It would thus be mnerestmg to test the impact of supply volanhty onthe behavxox of the
' Vmargmal auction rate. ,

~ The publication of bids ocmrred weekly in Zambna, hstmg each importer's bid, by quantlty, :

‘price and use, for anctions 37-68. Uganda published the List of composite bids by price and quantity,

: mmcatmg disqualifications. Nigeria and Ghana did not publish details of the auctions, Whether the
spectrum of bids should be published has no clearcut answer: it may create confidence through
transparency, . enhance learning, which were the intentions in Zambia. On the other hand, when
the number and nature of bidders becomes ‘’known, this may foster collusion in repeated, sequential '
auctions. Collusion is less likely to matter in an auction with a large number of bidders, howsver.

26 Transparmcy
AmmportantlessonfromtheZambnan auctlon md:at:fﬂlerelsn ttransparency in the auction,
it is probably pointless holding one. The degree of trausparency of mles and management differed
across the auctions. TransparencywaspoormZambmand Nigeria. Adhocmtervennonsandﬁequent
rule changes by auction managers were an important cause of instability, fostering uncertainty,
mcredibtlny and resulting in poor (non-market) allocation. The auction rules in Zambia actually stated
‘that the Central Bank had license to disqualify any bid without having to give any reasons: this was
a serious design fault."" Auctions in Ghana and Ugania were operated with transparently, with clear
rules, and the public opening of the bids. The management committee in Ghana did not only consist
* of Centrat Bank personnel, but inciuded representatives from the private sector. There was fairly

broad consultation on changes in the Cemral Bank's regulat:ons for the auctlon, which were pubhshed SR

asztmendments;lz '

3. ASTATISTICAL ANALYSIS OF MICRO-AUCTION DATA IN SSA

| This section erxaminurthe'evidénce on the evolution of the auction rate and other auction
variables for each of the four African countries. The objective of this section is to use characteristics -~

o “'l'h:swnsucmsedm auction 41, formstanne.whmaﬂbudshrmtthkwadmlchrcubnmnlydechmdto, '
bcdlsthﬁed. : .
. BAn interview at the LM.F. ml%m&kdthﬁfomgncxchmgcaudwmmhmmnmdlﬂunksmnwmn
lhatmnclﬁsﬂxannanspmt,andthnthxswnspmvmgdebﬂnungmlheﬁmctlonmgoftheaucnons
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of auctions data to draw some empirical regularities: (i) to account for the behavior of the auction rate
ius terms of the impact of various fundamentals, as well as policy intervention, policy credibility and -
uncertainty; (ii) to attempt to link part:cular data characteristics to different outcomes, regarding the
-auction objectives (e.g. exchange rate unification); and (iii) to inform a further and more rigorous B
analysis on testing ‘theoretical propositions from. auction theory (Aron and Elbadawi, 1994b). The
analysis of this section is centered around three broad methodological issues. First, basic summary
- statistics for each country will be analyzed for the overall auction period as well as for the episodes

identified in section 2 above. Second, the distributional properties of the auction variables will be
 studied, focusing on the extent to which innovations from these variables exhibit departures fromnon-
“normality. Third, the section concludes with a dlSCllSSlOll of stanonmty issues of individual auctmn '
or data senes : : ' '

3.1 Standard Dmphw Stahst:cs. _ _ : _
Table 2 prowdes basic summary statistics of auction dam from Ghana, Ni igeria, Uganda and
- Zambia, on prices, price spreads, foreign exchange quantities, number of bids and bureanx or
'blacklaucnon prema. The results broadly corroborate the analysis of the typology of auction designs
and policies in the four countries. A summary of the evidence follows. =~
' Auction prices (auction rate, maximum and minimum bids) have been fairly stable in Ghana '
and. Uganda, while in contrast they have been rather volatile in Nigeria and Zambia. For example, -
-~ the range of auction rates (in terms of domestic currency per US$) was 970-1042 in Uganda and 317-
395 mGhnna(mthe second auction reglme}, comparedtoamge of 3-5 forN'genaandS—25 for -

Zambia (also see Figure 1). Stability of auction prices has improved around a depreciating trend in

- Ghana as the auction progressed from a retail to a wholesale, auction while volauhtyrmcreased in
Zambia with the change from competitive to Dutch pricing. In Nigeria, however, auction rate -
 volatiiity has declined, pechaps due to the stabilizing effect of the steady foreign exchange supply
The average max-min bid spread for example declined in Ghana and Nigeria, in contrast to Zambia.
Except for Nigeria, for which the foreign exchange supply has been between US$50-120
million, foreign exchange supplies have been rather volatile! ranging from minima of US$ (miltion)
2.60, 0.33 and 0.85, to maxima of US$ (million) 20.80, 3.48 and 18.48, in Zambia, Uganda and
'Ghana, respectively. in all of the four countries foreign exchange supply has been almost always less
than demand, but the evolution of this ratio over time has been yet another characteristic of the foreign
exchange auction settmg Ghana and Uganda apart from Nigeria anid Zambia. The supply demand ratio
in Ghana increased from an average of 0.85 during the retail auction to an average of 0.87 dunngthe
wholesale, while the ratio remained quite high at an average rate of 0.90 in Uganda. On the other

Bin ﬁctthcaucncmratcwasqmtevohnkahamdumgtheﬁmmaﬂauctmmwhucthcmnxmumsetwas
31400rchnvctoammmumofonly 1‘2800

18 The level non-smmnamy of the variables involved, upecu.llytheaumonpnm Iimits options for the use of
standard devation or coefficient of varation as measures of volatility. Fortbclcvelvanblam'l'able . the volatility
7 musumntbedzﬁ‘crmccbdwcm:hewmgemmumandmamumvnmbla i
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hand, demand rationing increased in the other two countries as their auctions changed from
competmve to Dutch pricing, with supply ratios declining from 0.90t00.87 in N'gena, and from 0.68
t0 0.45 in Zambia, ' :
For the case of Zambia, the same story can be told for the winning to total bids ratlo. which
declined dramancally from an average of 0.65 to 0.42 between the two auction reglmes This is a
direct result of the increasing frequency of interventions and bids disqualifications that took place in
the Zambian auction. Interventions/disqualifications have also taken place in Nigeria; unlike Zambia,
‘the bid total excludes these disqualifications, so that the successful ratio is high at its average of 0.86-
in the competitive auction, and 0.89 in the Dutch. On the other hand, the same ratio remained high
~at 0.92 on average for Uganda, and was lower at 0.78' over the retail auction in Ghana. '
, The black/auction premium rose from 1.33 to 1.59 between the two auction pricing regimes
in Zambia, while it almost remained constant (I.36 to 1.33) between the two similar regimes. mthe
Nigerian auction. On the contrary, the buteauxlauctzon premium declined dramaucally in the .
Ghanaian auction from an average of 1.31 for the retail regime to only 1. 06 for ﬂle wholesale. For
Ugandaﬂzepremmmranesavetagedlw:olz-toverall. : o
_ “To conclude, it is important to emphasize that the i increasing (or constant) and hlgh premia
that prevailed in the Nigerian and Zamblan auctions, are the ultimate outcome of the above auction
desxgn!pohcy mistakes m these two countries. - The frequent and some times arbrtrary
mewennons!dlsquahﬁcauons have fostered an atmosphere of policy mcred1bil1ty lack of transparency
and collusive behavior. In addition, the absence of a reserve price pohcy in the two, countries further

" compromised stability of auction prices. For a reserve price to be sustainable, however, it has to be

consistent with a stable relevant macroeconomic signal, such as the parallel or bureaux rate. Given -
the rather unstable macroeconomic environment that prevailed in these two countries during the
- auction experiment, both the bureaux and the paratlel market could not constitute efficient secondary
~markets. These are 2xactly the problems that the Ghanaian and Ugandan auctions seemed to have
- avoided, hence theu' success at achieving exchange rate unification-the key objecnve of fore:gn
exchange auction in SSA. : :

3.2 Normal:ty issues : ,
' " Given the results on the non-stanonanty of most of the auction data (see sub—secnon 3 3
7 below), the analysis of this sub-section will be based on the rates of changes of the variables in

~question (Ax, = logX-logX, ). The departure from normallty is anotller characteristic frequenﬂy
observed in economic data that has important implications for the amalysis of variability and
uncertainty. In a recent paper, Pritchett (1991) found that the time series data developing countries
real exchange rates tend to be characterized by ests kurtosis (relatively large probabilities of
extreme observations) and skewness (tendency of extreme observauons in one tail). Pritchett's results
- suggest that when there are significant higher order moments (skewness and/or kurtosis), the standard

15 Data on the number of bids arc not available for the Ghana wholesale auction.
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deviation measure of variability may not be an adequate proxy for uncertainty. As we will see below,
the analysis of this sub-section will lend further evidence on the differentiated data characteristics
‘between Ghana and Uganda on one hand and Nigeria and Zambia on the other. Furthermore, given
~ the importance of uncertainty (of fore!gn exchange supply, for example) for the analysis of bidding-
behavior in the auction (Aron and Elbadawi, 1994b), the test for normality is crucial for this study.
~ Separate skewness and kurtosis tests for the rates of changes in auction variables are provided
_ in Table 3, two for skewness (b; and s,) and one for kurtosis (b,).! The first skewness test is the
scaled third moment of the distribution about the' mean scaled by the standard error, the second is the
standard deviation normalized difference of the maximum rate of change minus the absolute value of -
the minimum rate of change Values less (larger) than zero indicates left (right) skewness. The
excess kurtosus coefficient is given by the ratio of the fourth moment to the square of the second
‘moment minus 3. A value significantly different from zero for this statistic indicates a kurtotic

underlying data generating process. Critical values for each of the three tests are derived under a mll
of a normal distribution. Table 3 also contains acolumn on standard deviations and two more oolumns _

" (s, and s;) giving the ratio of the value of the maximum (andtheabsolute value of the mmxmum) rate
' of change relative to the absolute value of the average change. o .

~ The results of Table 3 show that the distribution of the auction rate is markedly asymmetric

in all of the four countries, with a pronounced tendency towards large depreciation (right skewness)
in the cases othanaand Uganda, while in the case of Nigeria and Zambia a significant tendency
towards appreciation (left skewness) is observed (see also Fig. 2). For the cases of Ghana and
Uganda (Nigeria and Zambia), the null hypothesis of a symmetric distribation against the alternative
 of right (left) skewness could easily be rejected at conventional levels, using both of the two skewness -
tests. This finding on the differentiated distributional characteristics of the auction rate between Ghana
and Uganda on one hand and Nigeria and Zambia on the other, is fairly consistent with the auction
designs and outcomes in each of the two groups of countries. In the first two countries, the reserve
price effectively ruled out exchange rate appreciation, while on the last two the absence of a reserve
~ price and the frequent disqualification of bidders and the subsequent reduced effective demand for
~ foreign exchange within the auction have fosteced a tendency towards exchange rate appreciation.
Also in terms of auction outcomes, the tendency towards depreciation in Ghana and Uganda appears -

- consistent with the success of these two countries in closing the auctmnl’bureaux rate premmm

(unification), while the apposite happened in Nigeria and Zambia. : -
, , Aswnhtheaucnonrale,thedlsu'ibuuonsofﬂxebureauxexchangeraneandpremxamchana
 and Uganda also exhibits departure from symmetry, albeit with 2 tendency towards appreciation (left
-- skewness). This behavior is conslstent with afrequently, someuma significantly, dechmng premium,

16 Pritchest noted that in small samples it is difficult to distinguish between skewness and kurtosis. given that a
distribution is kurtotic, the critical levels generated for skewness tests assuming a N(0,1) will not be correct and the test.
will have a tendency to reject the null of zero skewness in this case. Pritchett provides critical values for skewness tests
under the nuil of a more general symmetric, but kurtotic distribution (the student t- distribution). The tests of table 3 -
abstract from this complication. Howcvcr.ﬂ:enumberofobs«vmonsmi]abktous:smuehhrgermdo
Pritchett’s. - .
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as the depreciation in the bureaux rates began to fall short of the auction rates depreciation.
, 'Furthennore. the bureaux rates seem to be frequently but only incrementally depreciating, while '
adjustment to previous overshooting (excess lagged depreciations) or movements towards a lower
longer-term equilibria have caused substantial and not infrequent appreciations. '? On the other hand,
-~ the two variables (black market) have had a significant but rightly skewed distribution in the case of
‘Nigeria. The tendency towards a rising premium and depreciating black rates could be explained by
a combination of two- factors: an unstable macroeconomic environment leading to sustained black
rate's depreciatioh, coupled with auction policies that limit depreciation of the auction rate. For the -
~ case of Zambia, no significant departum from symmetry could be established for either the premium

or the black rate.”®

' In Ghana and Uganda, the d:stribunons of supply variables are characterized by significant
right skewness, while demands have been negatively skewed. This implies that in order to ensure
convergence of the auction rate towards a unified target rate the auction forelgn exchange supply has
been successively adjnsted upwards, in the face of dechmng dand as the auction rate becomes
‘more depreciated. As with other auction variables, the story is different for the cases of Nigeria and
Zambia. The supply and demand variables do not show significant departure from symmetry for
Zambiz'®, while only the demand variable exhibits significant left skewness in the case of Nigeria.
- The latter appears consistent vnth the frequent recourse to the pohcy of dlsquahﬁcnnon of bidders
noted for Nigeria (section 2).

_ Theﬁnal lssueonsymmeuyrelatestolasttwo columnofTable3 whlchglvestheranoof
the maximum (and the minimom absolute value) of the rates of change relative to the average of the
absolute values of the rates of change. For the auction rate, for example, this indicates how much
- larger the biggest depreciation (or the absolute value of the biggest appreciation) is than the typical
rate of change. The results show rather dramatic orders of magnitude on the departure from
symmetry, especially in the aseswhemdewauonsfromsymmetrywerefonndtobemgmﬁcant. For
example, the maximom appreciation (s;) of the auctmnrmare more than seven times the average -
absolute rate of change in Zambia, and more than six times the average in Nigeria. On the other
hand, the maximum depreciations (s,) of the auction rates are more than eleven times the average

absolutetateofchangemGhanaandabomnmenmesdleaveragenganda. 7 o
h - The other aspect of departure from normality -is provided by excess kurtosis, where the
. underlying d:stnbunon is more peaked and fatter tailed than the normal, implying a larger relative
. probability of extreme observations in both tails. The evidence on this score is even more
'ovemhelmmg.,Exceptforrhe d:stribunonsofdemandandﬂnepremmmmlambm, the null
hypothesns of a Zero excess lmrbos:s could be rey:cted in all-other auction vanables in all of the four

o "Smocthcbmn(b]nd:)mexssubsnnmﬂymﬂumedbymmpmonofﬂmrcaumnsymhbmhsmon.
. chngamaybeappuuﬂmthentebcfomthcya@lﬂyoxur - :

"ﬂumaybcaphmedbyﬂnﬁdﬂmonlymnmlybhckmarkadammwaﬂabkforbmbm_

PHCmonuthuwmldmmdsmponqd,whmhmdudabﬁnhumlnerduthﬁed.'
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countries. These results provnde additional evidence on the prevalence of departure from normality
_ in foreign exchange auction data in Sub-Saharan Africa. However, in thns case aucnon data oould not
be dlfferennated between the two groups.of countries.

' " Concerning variability, it has been pointed out by Pritchett that when there is sngmﬁcant
 departure from normality, the standard deviation may not be the appropriate indicator of uncertainty.
For example the rates of changes in the auction rate and the premium in Zambia have almost similar
standard deviations at 0.10 and 0.09, respectively. However, they have two very different -
distributions, the auction rate has a non-symmetric and substantially left skewed kurtotic distribution,
while the premium had a kurtotic but symmetric distribution. Another point mentioned by Pritchett
is that under departure from normality, there may be several but very contradictory measure of
variability, none of which has a clear advantage over the others. This point is validated in our case
by comparing the standard deviations of the auction rates in Nigeria and Zambia which are very small
at 0.08 and 0.10, respecnvely,totheonesforUgandaat L. 98ar.dGhanaat99l 'I‘hls,however h
‘contradicts Figure l which shows that exactly the opposite happens '

33  Unit Roots, Structural Shifts and Stauonanty Issues.
'l‘hehypothesxsoftheumtroot(loosely speaking, thlsrefemtoanmeseneswnﬂlanmﬁmne '

. 'vanance at the limit)* in the individual economic time series data has generated considerable attention

- and acceptability in recent empirical and theoretica' ¢conomic research. The seminal paper by Nelson

‘and Plosser (1982) which found that MOst Macroeconomic ‘variables have a umvanate time series
- structure with a-unit root, and the more recent path-breahng work on cointegration theoryzz (Engle
and Granger, 1987)hasprowdedthe1mpetusforaburgeomng researchprogrmnﬂnathasalready ,

started to have far-reaching implications for both theory and empirical work in economics. The most -

~ important economic implication of the unit root hypothesis is that random shocks have permanent
~ effects on economic variables. In our context this means that the fluctuations that characterize the
auction variables are not transuory. 'l'herefore, it is important to oonduet carefnl testmg of the umt

'mPcrhapsthiseonmdicﬁonmuldbcruolvodbyusingthcmcfﬁdanofvaﬁaﬁonmmcrthanlhc,sundard
deviation. ' - . . : '
Formally lety, = TD+Z.bcanecommxcsmesoomposedofadammmmd1D.andastochm:c
component. For simplicity assume that Z, can be described by an autoregressive-moving average process: _
A(L)Z, = B(L) ¢, where A(L) and B(L) are polynomials in the lag operator Iz and ¢, is a sequence of i.i.d. innovations.
The noise function Z, is assumed to have mean zero, the moving average polynomial is also assumed 10 have roots
strictly outside the unit circle. Then Z, has a unit root if A(L) has one unit root and all other roots strictly outside the
unit circle. In this case (1-L)Z, = AZ, is a stationary process and {I-L)y, = Ay, is stationary around a fixed mean. If-

onthcolhcrhandA(L)hnsalhtsmosoutsldcdleunncnele,thmz‘:sasmomrypmossmdylsmummymund
auend . . : '

: -'l'hcxdeaofoomtegmuonbsmﬂystammnevcnﬂwughmdmdualsemmayhaveaunnmthmnmyam
various lincar combinations of variables which are stationary. Stated more formally in the context of the definition of
footnote 1, let the n-vector y, be composed of (y,, ..- Yo), where y; is defined in footnote | above. Then y, is said to
be cointegrated if there exists at least one n-element vector g such that 8'y, is trend stationery. This is a milder
definition of cointegration (Campbell and Perron, 1991), which is more suited to analysis of economic date since i -
oanuuﬂwmchumnofddmmﬂmmmponcm(mchasmdsmdmudumlbmkdummm]mtheeomcgmmn o
model alongmthother soo-stationary stochlsnc vmables
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" root hypothesis for each of the auction variables of interest. These tests are presented in Aron and

Elbadawi (1994): in all four countnes, the data series for each of the three exchange rate variables

(the auction, bureaux rates and the premlum) was found to have a unit root non-stationary process.
Noting that the dtsttncnon between a random walk (unit root) and a trend-stationary series is
extreme, Cochrane (1988) argues that there are many cases where a stationary but a slow trend-
- .revemng series could be confounded with unit root series. To address this problem with unit root
tests, he proposed a variance ratio test that basically asks the following question: How large is the
 variance of shocks to the random walk or permanent component of the series compared with the
variance of the growth rates of the series? Or, equwalently, How big is the random walk in the
1 Var( Var(X-X,.)
k Var(X-X_)
converge 10 zero as k goes to infinity, the speed of this convergence reﬂects the extent to which the
stationary time series structure is closer to either of the two polar cases: the stationary (zero root)
or the random: walk (unit root). On the other hand a unit root series will have a ratio that settle down
~ to the share of the variance of the shock to the random walk component in the total variance (> .0).
- Figure 3 shows the plots of the Cochrane ratio for the auction equilibrium exchange rates against k
for each of the four auctions. The auction rate is much closertotheumtrootcase in both the Ghana
and Uganda, where the shares of the random walk in total variance settle downto 2pproximately 77
percent in Ghana and 96 percent in Uganda.*- Particularly in the case of Ghana, the ratios have in
factdwergedforaprolongednme before starting to converge at k = 62. On the other hand, random
walk components account for about 54 percent of total variance of the. auction rate in Zambia, and
only about ¢ percent of total variance in Nigeria. Furthermore, convergence of the variance ratios
have started rather rapidly (at k = 2) in both countries. This finding is again fairly consistent with
the stachastic reserve pnce” that has had 2 significant effect on the auction rates in Ghana and
Uganda, as opposed to the frequent and direct policy interventions that characterized the Nigerian and
Zambian auctions. Therefore it is obvious that the auction rate is charactenzed by high persistence
(randorn walk component), which agrees with the unit root tests mr_Aron and Elbadawi (1994). But
Figure 2 also shows the presence of substantial temporary components in the innovation variances of .
these series, especially in the cases of Nigeria and Zambia. This is 'also in general agreement with
the prevalence of deterministic trends and regrme shifts in auction rates and auction data {(Figure 1).

L

series? The ratio is gwen by 3. Fora stattonary series the ratio wtll eventually

[, VarO(.-K-k)

""Thchrgcsamplcsta.ndardenorforthcrmolsgrvcnby —————, where T is the number of
Var(x:-xt-l -

obscrvations.
uﬁecholceoflhelcnnmalklsmhcrarbmnry but following Coc]mnewcchoscthcmnxmlumklobcthcmngc

_of one fourth to a third of the total number of observanons

'-Themewepncesclosely follows the evolution of the burcaux orparaﬂelmtumGhmandUgandawhrehm
shown to be I(1) series (Table 4). )



-17-

4. A MACRO-ECONOMIC OVERVIEW OF THE SSA FOREIGN EXCHANGE
AUCTIONS.

Itsmtourmtennonmexamzmmanydemﬂthemauo-demrmmntsoftheaucuonmm

this paper.? However, wepresentmlhrssectmnabnefovemew ofthemacro—economlcenvuonmem o

in the four countries, with the abjective of explaining the observed dlﬂ'erennated outcomes offorexgn,
exchange auctions in the four countries. Themwo-economxcstorylspmvndedbyl’lgumland4 .
ﬁ:mmgonuchmgempmaandmmaemmswmﬁebroadwndusmmatmbedawed
&omﬂwsegraphsponnsmmemmtmofambhmoecommlcenvuonmmforﬂle~
achievemert of a steady and sustainable progress towards a unified exchange rate. '
GhmandUgandaseemmbelngdyonmrgetmgardmgmeaboveobjemve.Flgmlb
and 1 ¢ show a steadily depreciating and stable auction rate over time, while a significantly declining
bureaux/auction premium is observed. Thus, these countries have been able to achieve a reasonable -
deg:eeoflmrﬁcanonandudxang'-ramstability At the heart of this cutcome, as shown by Figures
4band4c,sasnsmneddedmemmnnemrygmwﬂx.ThBSMectedma@eanmmﬂamn.
' anda.stablehuremratembongandaandGhana,wheremGhanathlsfollow_edanepxsodeofdeep
depreciation towards what appears to be an equilibrinm path. The figures also show a clear lead/lag.
effect going from monetary emission to inflation and bureaux rate depreciation. This indicates that not
- only has macro-policy been consistent, but also that it has been credible in these two counties.
, hwmmt,mNigenadeambm,Fxgumslaandldalmshowadepremﬂngmcﬂonme.
bMthfargrmrvolaﬁlny More importantly, unliketheoﬂ:ertwoco:mn'm,ﬂleblacklmcnon _
premium was steadily rising. This counters both the objectives of stability and exchange rate
unification. This could be 2 direct outcome of unsustainable macro-economic policy and the collapse
of policy. credibility. This is corroborated by Figures 4 a and 4 d. Very volztile and significently

rising rates of growth of money supply over time are observed in both countries. This is reflected in

high inflation and black/auction premia variability, with extended episodes of sharply rising premia.

The relevance of macroeconomic policy in differentiating between anction cutcomes in Ghana
and Uganda on one hand and Nigeria and Zambia on the other, is fairly consistent and closely linked
wiﬂmmeevidenceonthemicmeeonomicdminamsofthe'auctionraﬁe(sectionsZandS) For
example,ﬂnereservepncepolxcymGhamandUgandahasbemcredmdmﬂlfostenngmcmnmte
stabilny.Forﬂisetwocmmnmtomanageamwessﬂdmetvepmepohcy,asusmnd)leseoondny
market signal is necessary. This was provided by a fairly stable bureaux rate, made possible’by a
. Mhmﬂvmmmmrsulmmdmmuobmwmemmﬁrmﬂmﬂymofm
-and Elbadam(1994}

. "Hcm:ver mamhqmmmphbambxmmmm&emmofmmﬂmnﬂ
exchnngenhemMonmSSA
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5  CONCLUSIONS AND POLICY Luss'ons.

, The ‘experience of forelgn exchange auctions in SSA has been one of rich and dwemﬁed =
~ design feamres, policy interventions and outcomes. Tlus paper has oompared and coun'asted auction
designs and outcomes across four SSA countries and produ_ced a typology of SSA foreign exchanger
auctions. Two distinct sets-of countries have been identified in terms of design features, auction
policies and outcomes. Ghana and Uganda represent a set where auctions have been judged to be
 largely on target in terms of the three policy objectives of exchange rate nification, stabilisation of
the exchange rate and an efficient allocauon of forexgn exchange On the other hand, the auctions in
Zambia and N:gena were subject to frequent policy mtervenuous with the consequence of
unsustainable auctions, inefficient allocarion through ad hoc dnsquahﬂcauons (at least in Zambia),
Iimited unification, and a rather volatile exchange rate The conclusions of this analysis are broadly
- corroborated by a statistical analysis of the micro-auction data for all four countries. A summary of
: the main stylised facts and their possible explanations follow
' __r_sj,aucuonpnceshavebeenfanrlystablemGhanaandUganda,whﬂemoonu'asttheyhave
 been rathar vulatile in Zambia and Nigeria. Stability of prices improved around a depreciating trend
‘in Ghana as the auction progressed from a retail to a wholesale auction. In Zambia, price stability
decreased from the competitive to the Dutch auction; while in Nigeria the reverse was true, perhaps
due to the effect of stable supply. Empirical evidence on the departure from normality of the

- dﬁemncedmcnonmhensprovldedbyskewnessnest: on auction data. All four countries show

markedly asymmetric auction rates; Nigeria and Zambla have a significant tendency toward left
skewness (apprec:ataon), while Ghana and Uganda dlsplay a pronounced tendency towards depreciation
- {right skewness). For all countries, appreciation or depreciation tends to show a very high order of
- magnitude for the absolute value of highest appreciation or depreciation relative to the average rate
7 ot‘change Thus, deparmxefromsymmetrylsnotmwal when ititis staustmlly sxgmﬁmnt. Further,
- excess kurtosrs is significant in all data in all auctions, which 1mpl.1es a high probability of extreme
- observations in both tails of the distribution of auction data. Kurtosis measures do not offer any

' criteria for differentiating between the countries, but reinforce the point that the standard deviation
is not a useful measure of exchange rate variability given these departures from normality.

An explanation for increased stability in our first set of countries is that Ghana and Uganda
used (unannounced) reserve pnces while Zambia and Nigeria did not. This "ctawlmg peg" type -
* system prevented apprecnauon in the presence of dlsquahﬁcauons At the same time the depreciation
path of the exchange rate was smoothed as bidders learnt the reserve price rule, which is perhaps
evidenced by the dramatic fall-off of the bid-spread over time in Ghana and Uganda. Furthermore,
in Ghana and Uganda, not only were the parallel markets legal (bureaux markets), but the macro-

o 7’ 'pollcus followed were relatively consistent: these two facts allowed the bureaux rate to constitute a

credibleandefﬁaentseoondalymarketslgnalforthereservepnce rule, Itwouldbe interesting to test

' theobserved differences in exchange ratedepreclamn across regimes, such as Dutch and competmve o
'pncmg, or remil and wholesale auctions.
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Second, forelgn exchange supply was found to be rather volatile in all countries save ngena,

" where a pre-announced supply rule was adhered to. leferenced foreign exchange supply in Ghana
and Uganda is characterised by slgmﬁcant rlght skewness, suggesting that supply was successively

: adjnstgd upwards to allow convergence of the anction rate t0 a unified target rate, as the auctions were |

liberalised. The opposite holds for Zambia and Nigeria. It would be useful to ascertain whether this
volatility influenced the path of the exchange rate. The implication of the observed non-normnlity of
~ the supply variable is important for its use as a proxy for uncertainty. The preceding discussion
‘suggests that where supply volatility is high, which may raise uncertainty in thin markets, there may
' 'be cons:derable virwe in the use of a reserve price. :
- Third, foreign exchange rationing reflected in the total to satisfied demand ratio was at a high
level in the Zambmn and Nigerian auctions, while it remained constant and low in Ghana and Uganda '
Similarly, the winning to total bids ratio declined dramancally in Zambia, while remaining at a very -
- high average level in Uganda (data are missing for the other two countries). In Ghana and Ug:nda
- the auction systems were -gradually widened, increasing competitio, fosuermg confidence in the

Vsystem and importantly deepening financial markets by allowing mstlum°n-buildmg over time. This |

~ gradualism allowed the transition to a less concentrated interbank market, less liable to colluswe 7
pracuca By contrast, auctions in Zambia and Nigena saw restrictions ughtened over time in an
attempt 0 suppress depreclanon. It would be interesting to assess the impact of increased competition
through an enlarged set of bidders and allowable imports, on the level and stability of the exchange
~ Fourth, the paralle] market premiura was high for Zambia and Nigeria, whilst the bureaux -
 premium experienced 2 sustained and sharp decline for Ghana and Uganda over time. In Ghana and
) Uganda the bureaux rates and premia exhibit departures from symmetry, with a tendency towards
‘appreciation (left skewntss) This is. consistent with a steady and incrementa depreclatlon, and
| infrequent but sometimes significant appreciation as a response to past overshooting, or adjustment

' ,'towardsalonger-termeqmlibnum. Ontheotherhand, Nigeria displays right skewness; while in

Zamb:a, where data only of lower frequency was available for the black market (monthly) there ismo
evidence of skewness. ' , :
7 The tendency towards a nsmg premmm and deprecnatmg black rates can be explzumd by a
combination of two factors: an unstable Macro-economic environment, coupled with micro-auction -
- policies that atxempted to curtail depreciation. The brief macro-analysns in this paper suggests that the -
unsustainable macro-economic policies ir Nigeria and Zarbia hid a major impact on credibility and
the size of the parallel premia. The key macro-policy lesson is that these two countries did not make
 the commitment to switch the nominal anchor from the exchange rate to the money supply d&mlter ,
- their claimed pollcy objecuve of exchange rate unification.

0nthem1cro—s1de, thefrequentandsometnnesarbltrary mtewennomlmsquallﬂcanonsfosmred o

an atmosphere of policy mcredlbllny, lack of transparency and collusive behavior. A major lesson
fromthe Zambian and Nigerian auctions is that if there i isn't transparency in the auction, it is probably
, pomtless holding one. Ghana achieved transparenacy in a very effective manner: the management

committee did not only consist 'of Central Bank personnel, but included representatives from the
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commercial banking sector and private sector, and was chaired by a commercial banker. There was
fairly broad consultation on changes in the Central Bank's regulations for the auction, and rules and
amendments to rules were published. Uganda snmﬂarly operated with a hlgh degree of transparency.
wuth public opening of the bids.

-~ Fifth, one final set of empirical analyses reveals the presence of considerable non-statmnanty
* and regime shifts for most of the auction data from the four countries. This is unsurprising in view.
of the above stylised facts which emphasise rule changes, the non-normality of auction data and the
importance of anticipations ofpolicy changes. The non-parametric variance ratio test (Cochrane, 1938)
showed that the share of the random walk component in the total variance of the rate of change inthe
~ auction rate, while large for all of the countries, is nonoeably smaller for Nigeria and to some extent,
Zambia. The rate of convergence also started rather more rapldly in these two countries. This finding
is again consistent with the use ofa stochastic reserve price in Ghana and Uganda (i.e. based on the
' pon-stationary bureaux series), as opposed to the frequent and direct policy interventions that -
characterised the Zambian and ngenan auctions. These results on non-stauonanty have profound
implications for the ‘way in which auction data are analysed: random shocks have permanent effects
~ oneconomic variables, and consistent testing of the hehavnoural proposmons of auction theory reqmres

, modellmg to account for these data characteristics.

_ In our companion paper (Aron and Elbadawi, l994b) we build on the results of this paper o

and esumate dynamic models influenced by auction theory for the determination of the auction rate
in these four countries, using weekly micro-auction data. Qur modelling methodology takes account

~ of the non-stationarity of the auction data as well as regime changes and policy interventions. As '
- motivated above, we use these models to test the impact on the level of the auction rate of increased

competition amongst bidders, the effect of uncertainty (proxied by a volatile supply of foreign '
exchange to the aucuon), and different pnemg mechanisms (Dutch and margmal pncmg)
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TABLE 11 Some design ehametwretios of 83A forsign sxchangs austone.

“NIGERIA

ZAMBIA UGANDA GHANA
" guration' 11 Oon'8s 10 31Jme2w "20 88p.'88 1o 19 Sapt 08 10
24 Jan'0? 7 May *03 24 Nov.'B8 8 Maroh'92
number s 67 ' e . a0
“traquency weakly weskly woskly(1-24) weskly
, fortnight(28-67) S
prioing® competitive(1-42) Dutoh(1-07). compethtivel1-24} competitivelt)
: Dutoh(43-88) 7 g Dutohi26-87] . Dutch(2-270)
sale retell " "wholesale”. - *wholesale” retall {1-174)
' , - : ' " wholesale{175-}
bldders® importers " banketiedto banke with ressle (1-30)  importers (1-174)
: : importers (1-) -benks tied o +benks (161-174}.
+ bureaux {10-) importers (ao-m  banks {176-270}
submiesion individual bids componite bids individual bids individual bids
' by Importer - by bank {sggregsting by bank by importer {1-174)
o importer bids by prios) : - by bank (1786-270)
entyy restrictions yos: incressed ' inltie: removed yas! inorsased Initial: graduaily
’ - during suction - during austion - durhgawuon - removed totally
afiocative clﬁ' ) v you no
monitoring stringent "~ etringent " variable{1-69) stringent
" auctioned supply forsigneid, - ald dd.ollnedpﬁ - aid,cooon receipt,
published bids® yes: Individus) bids yes: compoaite no no
:  PQY, 37-68) bids by benk P,Q
" rserve prios - -no_' ; ' yea: not no- yes: not
- pre-snnounced _ yes: a calling, yYes: just prior yu:jmtprbt no
- supply - not adhered to, 1o opening 1o opening . ’
7 - axospt [65-68) -bids - bids
Ir-;panmv'r ' poor high poor 7 high 7
socondsry market - iflogal, black ' buresux, legal _ Wegsl black Hlogal black(1-74)

buresux.legal{74-)

SOURCE: C-nudﬂlnkgl*hlnll hhrvbiu. Worldﬂll*lndl.M. ve

1. M&MOWWWMWAFNJDB?(MlndWMGDwWM lndhAplll."B'lunmdlnl
fixed rate regime. Uganda‘s suction was ongoing st the time of snalysing these date; but was replacad by an interbank market in
- late 1983, Nigeria established an interbank markst during Jan."B88-Jan.’B1. Dally suctions were held, but wers not competitive:
b-hmmmmdwnmdbe-ﬂonb-udonhﬂnﬂmdm.mﬂb-ofmkbh.ﬁhmmddmwubn
and established an intarbank macket in March, 1992, '
2. The definitions of pricing ate ss follows: () compatitive pricing: bldd-nnwh.mqhnlm(onmmdlbymm
price) which axhausts the svailable foreign exchangs, regardiess of their bids; {if) Dutch pricing: bidders pay the price they bid.
- 3. “Bidders” refars t0 thoss who subinit thair bids 10 tha Centrsl Bank. in the retall suctions importers submitted their own bids
" f(which were channelied through non-participating banics). in Nigeria's wholesale auction, at first suctioned foreign exchangs
'MNMMhhMWMMMMmeMMbMMM .
HNovertheless it was the benks' bids slone that detsrmined the clesring r.ices in Nigeria, -
4, Thoedlmonmudmmnlhamdoﬂmd.upﬂyfabﬂdlmbﬂhwonhnmnﬂydwh"hoﬂm
© 6. P, Q. W prics, quantity requeated, L3o of foreign exchangs.
6. ﬂuumfuﬂmnfmmnmmvndwmﬂnm
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TABLE 2: 7 -Amwuﬂvdnolmnmﬂnlwmdontm.’

2AMBIA ' , COMPETITIVE (1-42) ~ DUTCH AUCTION (43-88) " _OVERALL (1-88)
Maan Minimum Maximum Nsan  Minimum Maximum Mean Minlmum 'Mnkayn,

auction 8.66 - 5.01 - 8.07 10.11 - 5.0% . 16,26 7.92 5.0% - 16.26
maximumn bid 787 . 6850 . 16.00 - 11.64 8.85 18.00 9,34 - 68.50 18.00
minimum bid 5,00 2.44 7.10 647 401 600 - BaB 2.44 7.10
max-min spread 2.87 . 0.65 12.26 8.07 1.86 - 12.00 4.16 068 1226
max-oor spread 1M -0.01 .99 - 143 - 0.28 680 - 142 @ 001 . 9.99
min-cor epread ‘1,68 0.03 4,66 4,64 0.00 8.26 2.74 ) 0.00 9.26
supply [$ mi#)? " 5.7 2.50 8.80 8.0 280 2080 580 260 20.90

" demend (B mil) 8.18 360 - 21.70 14.26 6.680 24,00 1112 -3.50 24.00

. suppiy/demand 0.68 0.20 1.00 0.46 .12 0.91 - 0.69 012 - 1.00
number of bids: o 7 : : . ' ’

- total no. bids - 289 10 600 - 482 192 769 © 366 101 769
winning/total bids . 0.86 o021 0.99 - 0.42 0.17 0.88 0.66 0.17 0.00
black/auc premium? 7 -1.33 . 1.8 1.80 1.68 1.27 1.93 . 1.43 1.16 ) 1.93

" UGANDA S - B - OVERALL AUCTION (1-62)

o : - - : S Mean Minimum  Maximum
prioes: : ) ) ) B .
auction rate o ’ ’ s . ’ 1022.21 870.00 1042.00
maximum bid . L T ) -1043.73 1010.00 . 1200.00
minimum bid ' - - R : 1019.46 900.00 1042.00
max-min epread . - - - ’ . 2427 . 1.00 200.00
max-oer sprasc . P i : - . 2162 . 1.00 - 176.00
min-cer sprosd o - S ) . 278 0.00 80.00
quantities: . - ) ) .
supply (6 mil} , o o ' S , 1.80 0.33 348
demaend ($ mifi} o . - 202 0.48 400
supply/demand 7 C : . . 080 . 0.7 T 1.00
number of bide: ° . S : o

‘twtaino. bids . - . , S - - : ‘1432 7.00  30.00

- winningftotsl bids . . . - ’ . - 0.92 " 038 - 1.00
bureaux rate-{sel. T.Choque) T ’ : . . 1236 1182 . 1264
burcoux bid-ask-sprosd - o o .. . 088 080 087

_burfsuc premium (T.Cheque}  * e 7 i . ) 119 118 1.30

burfauc promium (cash) S ) L R 1.24 120 133
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TABLE 2: [Contd.)

‘GHANA S RETALL {1-176) : WHOLESALE (176-270) - - OVERALL {1-270)
- Mean minimum  Maximum  Mosn Minimum  Maeximum Msan  Minimum Maximum

wbu

auction rats 7 216.80 - 128.00 31400 358.26 317,00 306,00 . 266.36 V 128.00  386.00
" meximum bid - 223.16 152,00 316.00 362,03 - 318.00 420.00 272.37 162,00 420.00
minimum bld 21366 . 80.00 314.00 357.83 317.00 3856. 00 264.82 90,00 - 386.00
-ﬁlldi: : B ) : - . ] ]
mux-minsproad o .80 . 2.00 88,00 , 4.40 - 0.00 30,00 7.76 0000 = 68.00
max-oer sproad 7.26 1.00 51.00 3.78 - 0,00  27.00 ‘8,02 0.00 51,00
min-cerspread T 234 0.00 45.00 : ) :
quantities: , .o - :
supply (¢ mill) 6.46 108 12,38 2.37 - 086 1848 - 8.18 0.86 1848
demand ($ mill} 8.8 1.36 17.81 8.62 ©-0.86 19.28 7.47 086  19.28
 supply/demand o 0.86 - 0.1B 1.00 0.87 0.16 1.00 0.86 0.16 t11.
. numbar of bide: ) : ) : - )
- .total no, bids ) T 182 32 468 - ne- na na na na
winning/total bids 0.78 0.16 1.00 m . s ns na na - na
- buresux market:? o : o ) :
bur. bid-ask epresd B - 0,86 0.80 0.98 0.07 0.94 - 088 - 0.98 ‘0.80 0.99
- buresux rate {sell) 383.2%  317.00 377.50 376.76  347.50 44000 372.44 317.00 440.00
- bur/suc. premium 7 1.31 1.147 . 1.61 - 1.06 1.03- 7!.14 1.18 1.03 1.61
NIGEBIA - - . COMPETITIVE (1-32) ~ DUTCH AUCTION {43-88) : OVERALL (1-68)-

' Moan minimum  Maximum Mesn Minimum Maximum Mean Minimum Maximum
prices: ' . . ) - . T )
auction rate 3.7t 3.00 . 4.80 - 4.26 3.50 5.28 4.08 3.00 5.28
maxdmum bid ’ 433 3.50 5.80 . 4.41 402 = 530 4.38 3.60 5.80
minimum bid 338 - 2.80 3.0 e 3.50 528 - 3.91 o -2.50 - 5.28
spraads: - ) . . ) . .

- max-min sprosd 086 - 0.30 2.64 0.21 0.00 080 = 047 0.00 2.64
max-osr spread 0.62 0.26 . 1.85 0.18 0.01 - 0.90 0.33 - 001 - 186

" min-oer spread ) 0.33 0.00 -1.80 0.04 0.00 036 = 0.15 0.00 1.90
supply ($ mill} 63.17 50.00 86.00 106.83 70.00 120.00 -91.06 50.00- 120.00
demend {$ mill} - NT?7 . 38,39 100.10 123.80 64.30 160.00 105.18 38.39 150.00
sll’l’"f!m : 0.80 .~ 0.60 1.30 .87 - 0.87 110 0.88 0.50 1.30
number of bids: - - . ’
total no. bids s 27 - 44 48 - 30 - 53 45 27 53
winning/total bids ’ 0.86 0.24 - 1.00 0.89 ) 0.88 - 1.00 0.8 0.34 1.00
bursaux rate ' 5.00 - 4.70 5.70 6.70 4.20 8.60 65.45 . 4.20 8.60

- burfeuc premiuvm : 1.38 1.10 1.87 1.33 1.04 Y. 1.34 . 1.04 1.76

SOURCE: Authors” ulcuhnonl.

ﬂumﬁonvnnd:htmmmﬂvnmﬂﬂonmvummdmL 1934} lothnewmnﬁomlmomofvmhﬂw (standard
. deviation) are not defined. .
2. Amwhdmmmmwmnwmnmmmzommmmmwmm-mum'
- . exchange with non-competitive bids st the marginsi rate. A correctsd valve is thus used for supply in the Zambian regressions.
3. Black market data for Zambia are monthly, from Picks Currency Yearbook. Waeskly Nigerian bisck market dein are compiled from the World

VMnddommhmcmmmchh.FoniunmhmobmmbeolnﬁmmdnthhmﬁmnAmiL 1988 Hogranmuum .
blaekm-rhe!dan. ’
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TABLE 3: Maasures of normality for firet-differenced atction variables.

by- b r : 5, s, s,
N.  Skewnsss Kurtosis su.Dev, - X...J y x.J
o (Bxpm  (Exin)
ZAMBIA - ,
 alogtoer) 87 238 - 1022 010 287 - 326 7.80
alog(Qs) 87 -0,18 - 1.44 0.41 . «0,78 .- 3.6 4,74
alogiQs,) .87 -0.61 2.37 © 0.85 ‘166 3.18 6.36
alogiQd) - & 0.47 032 0.27 . 0.84 a7 2.68
slog(Qs/0d) 87 078 1T 0.42 - 130 3.00 478
aloglpram,} 87 0.22 o078 0.04 043 2.6 S 2n
alog(prem) 87 ‘012 - 6.16 0.08 0.68 9.58 7.92
alogioor) 66 231 1245 - 188 5.18 800 - 000
- aloglQs) 66 0.42 288 0.70 026 - 478 - 445
aloglQd) 66 0.08 2,01 059 031 - 438 2.08
sogiCs/od) -~ 86 - - 0.68 8.73 0.38 1.03 8.76 6.81
alogiber,c) 61 198 63 3,68D-3 -1.88 . 248 6.86
soglpremed . 61 .46 . 2.68 4.29 1.8 2.31  6.26
alog{prem,)- 61 . -0.80 2.74 - 4.38 -2.24 258 653
GHANA )
alogioery 269 © 2.64 1630 . 9.0 2.48 RN 7.20
aloglQs) 289 - =0.09 478 0.41 ) -0.88 6.87 7.86
afoglQd) --268 7 -0.93 6.16 041 T-2.74 . 4.44 8.18
* aloglQs/Qd) 269 0.80 - 662 020 226 8@ . 6.87
" aloglben . 188 -1.32 - 1837 - 001 -2.08 808 . 1212
aloglprem) 196 . 085 9.74 002 223 5.89 98.72
MIGERIA ,
slogloer) 68 41.33 671 008 -0.88 . 5.37 . 6.84
alog(Qs) 8. 0.38 478 018 045 - 7.8 - 6.59
aloglad) 68 .26 547 018 - - 208 3.79 7.29
alog(Qs/Qd) 68 1.95 . 8.88 0.168 2.14 8.06 - 4.10
slogiber) 66 -0.01 . 256 0.08 0.20 508 477
slog(prom) 66 - 1.30 6.88 0.09 169 . 7.35 “4.58
SOURCE: Authors® calculations,
NOTES:

7. The following abbravistions are usaﬁ: oer [auction exchange rate, local umn'éylt): Qs [¢ supplied); Qs, (6 supplied, less non- -
. competitive parastatal bids st the marginal rate): Qd ($ demanded): prem (paraliel (or buresux)/auction rate): prem, (interpolated
monthly promiumi: bery, (bureau sell rate for traveller’s cheques); ber, (bureau sell rata for cash). '
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FIGURE 1 abed: The eqﬁilibriuni auction price and parallel market premium,

ZAMBIA 1985-87.
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GHANA: 1986~92.
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FlGURErz a,b,c,d: . Skewed and kurtoti¢ distribiniom of auction exchange rate changes.
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FIGURE'3 a,b,¢d: 7 Cochrane persistence test for the auctibn exchange rates.
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GHANA: 270 auclions.
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~ FIGURE 4 a,b,c,d: Macmeéonomic policy indicators and the free exchange rate. |
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GHANA: quarterly 1986 /92.
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