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Abstract: We investigated whether the recent depreciatiorteé Turkish currency (Lira) resulted in
the currency substitution away from Lira by usingaderly data over the period from 1987:1 to 2000:
2 with M1 and M2 monetary aggregates and inconterést rate and exchange rate. Other than the
variety of monetary aggregates, we tried differgays of including the interest rate into the models
ensure the robustness of our results. Our anapsiws that the currency substitution in fact happen
with Lira.
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INTRODUCTION changes.) This is especially true for a passivevicra
regime whose priority is to offset the negativeeeffof
Currency substitution, which is frequently domestic inflation on external competitiveness. An
interchangeably used with dollarization, occurs asactive crawl, whose priority is to reduce the dotices
domestic money (both currency and deposits) isost of foreign debt or inflation, is not a solutias it
replaced by foreign money in the residences’ pbofo leads to overvalued domestic currency. Lower
Currency substitution is widespread in many finathgi  devaluation can only be realized by a continuoses i
unstable economies often characterized by highhe domestic interest rates. Under liberalized teapi
inflation, expectations of exchange rate depremiati markets, intentionally lower exchange rates cary bael
and fiscal imbalances. As a result, domestic asseichieved at the expense of higher domestic interest
holders increase the share of foreign money inrtheirates, which must compensate for the expected
portfolios to protect the real value of their ficéal  devaluation. In other words, the pressure fromifpre
wealth or avoid the inflationary tax. ($Befor a  debt service is temporarily reduced at the expaise
conceptual discussion and policy implications.) domestic debt service. Financial crises, whichioaig
The presence of currency substitution may havén the foreign exchange markets and spread todbie r
serious implications for the money market equilibmni  of the domestic financial system, become unavog&abl
It can directly reduce the demand for domesticas experienced by many countries in the Eastern
currency, or does so indirectly by increasing theEurope, Latin America and A&fa Provides a lucid
velocity of domestic money’s circulation. These andreview of the contagious nature of currency criggbe
other effects are known as intermediate conseggsenc&hole economy.
in the general equilibrium framework and need to be  The market participants’ desire to run away from
explicitly considered in the formulation of monegtar the domestic currency is exacerbated in economiiss w
policy. Sometimes the currency substitution mayetak convertibility, one of which is Turkey. However,
the form of a complete replacement of one currencylurkey is not alone in this experiment and the eas
with another. Two good examples of this phenomenomf currency substitution experience in many ecomemi
are the US dollar experied@eand the experience of the are numerous. In a non-exclusive manner, we cah cit
common currency of Eurofe The latter is more for Cambodid® for the Czech Republi@, for
properly called authorization rather than dollatiiza. Croatial® for Argentind® for Macao!® for Russia.
This study focuses on the effect of exchange rat€urrency substitution can also be found in Latin
changes on the money market equilibrium througé thi American countries % Examples of studies in
intermediate channel, i.e., Currency substitutidn. Canada afe™*®,
crawling exchange rate regime, widely adopted inyna The Turkish economy has gone through extensive
developing countries, is said to contribute to theliberalization movements in the early 1980s {Sktor
currency substitution process by rationalizing themore details on the liberalization movements inkéyr
devaluation expectations¥( provides a detailed during 1980s), which made its market participantsem
discussion on this specific effect of the excharafe  market savvy over time. In the absence of a stable
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domestic political and economic aura, people areOur results are robust to the choice of monetary
expected to choose to seek the relative safety of aggregates, alternative formats of inclusion of
foreign currency such as the US dollar. Thisopportunity cost concepts and consideration of
undoubtedly has resounding effects on the domestiseasonality in the variables.
monetary policy, markedly so in combating economic
downturns. We provide the velocity of the narrow MATERIALSAND METHODS
definition of money, M1, as well as that of the #do
definition of it, M2. Since we use only these two We used the well-known monetary exchange
monetary aggregates in this research, we see rormula with a little modification by including the
problem with calling them narrow and broad defanis  exchange rates as necessary &3.ilwhile we refer the
of money. As seen in Fig. 1, a run away from thereader t§*% for the derivation of a theoretical model
Turkish Lira is clearly identifiable from the of money demand with currency substitution, our
examination of the picture on the velocities of theestimation equation takes the form of:
narrow and broad definitions of money, more salfier
case of the narrow money. M, _ Y

The velocities are calculated as the ratio of mani Iog?: =Bs +BllogF:+Bzgl(R‘ )*Bsg (ER e, 1
GNP to the monetary aggregate in question. Thus V1
represents the velocity of the narrow definition of
money and V2 stands for the velocity of M2.

In this study, we attempted to determine the

where, M is the domestic monetary aggregate, which
can be summarized in the form of both M1 and M2 to

intermediate effect of depreciation on the Turkish®0Ver @ wide range of claims made by the empirical

economy by explicitly incorporating it in the money macroeconomsgtz_z?gegardmg the *“correct mor_1etary
market equilibrium. We accomplished this by dirgctl 299regate to use™". Among others, employ various
estimating a money demand function in whichadgregates in their studies. The nominal income is

exchange rate was considered as one of the opjigrtun fepresented by. Nominal variables are converted to
cost variables together with the interest rate esincreal ones with the help of a price deflater,which is,
holding domestic currency rather than the foreigie o in our case, the consumer price index. The CPI is
means losing purchasing power in terms of the @orei normalized to 100 for the year 19&R andR stand for
currency in case of a depreciation of the domestithe exchange rate and the interest rate, respbctitie
currency. This research tries to quantify the gimphd  use two different exchange rate concepts, viz. The
narrative o_bservations made so far for the Turkistbuying and selling exchange rates as calculatethéy
currency, Lira. - o Turkish Central Bank foER and the 3-month T-Bill

In anticipation of the findings, we can say tha t ate py the same source. Specifically, the data use
currency substitution in fact happened to Lira dgri ihis study are quarterly data covering the periéd o
th? coverage peripd under the conditions specifed 1987:1-2000:2. The dataset, in its original fornmnot
this research project. Our study also revediatithe easonally adjusted, but is adjusted for seasgnaith

excluspn .Of exchange rates from money deman he X-11 multiplicative method developed by the US

equations in the case of Turkish currency may lead ) .

incorrect predictions of future monetary relations. Cen_sus Bureau. Though a new version of the method i

available free of charge at

7 http://www.census.gov/srd/www/x12a/, it is not faun

to yield any additional benefits over X-11 methdde

54 also experimented with alternative specificationshs

as multiplicative ratio-to-moving average method or

5 additive forms of these methods, but they did eens

to provide exceptionally different fits to data the

4 former case, or better fits in the latter case.sRand

cons of these methods are discussé&l.in

3 Hence, the variables, the corresponding notation

and the definitions thereof are as follows:

eppermena T *  M1: Money supply (TL Billion)
.......l...l.......l.......lt......l...l...l..."]'.‘“.'.']. *  M2: Money supply, which includes time deposits
57 53 99 90 91 92 93 94 95 95 97 95 99 OO (TL Billion)
*  P: Consumer price index, CPI (1987=100)
[—w1 vz | * Y: Nominal income (GNP)
* R Nominal interest rate (as weighted averages of
Fig. 1: The Velocities of M1 and M2 sight deposits)
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*  EBUY: Buying exchange rate (buying rates daily parsimony in empirical work, which is also a pretty
averaged series has been converted to quarterbommon practice in applied work.
series) The issues regarding the alternative specification
* ESELL: Selling exchange rate (selling rates dailythe opportunity cost concepts and seasonality are
averaged series has been converted to quarterbddressed for the sake of robustness of the fisding
series)
RESULTSAND DISCUSSION
Returning back to Equation 1, the coefficight
represents the income elasticity, whge and 3; are We carried out the cointegration experiments for
coefficients on interest rate and exchange ratethe whole data period, i.e. 1987:1-2000:2. Theltesd
respectively, if these variables are entered ligeae.,  the cointegration tests are presented in Table & in
gi(x)=x, where j=1,2 and x={R, ER}. If the interesite functional form depicted precisely in Equation Zithw
and the exchange rate are entered into equatimes afand without the exchange rates. A clarificationthie
being transformed with the natural log, i.e., cointegration vectors presented in the table israter

g()=log(x), B, and B5 will have the interpretation of her(_e: ‘We present a linear combination of the two
interest and exchange rate elasticities. Being icagh  Statistically significant vectors, when found so yteld

of the lack of consensus on the “right” form of tiye & unitary income elasticity. However, this is mgral
function, we also present results with the loganith convenient restriction thf'ﬂ we |mposeq for_ exposiad

“g” function at the end of the study even though wePurposes. only. This is not in violation Of. the
employ the linear form of the “g” function for tmeost cointegration theory. As shown in t_he table, in the
of the study. The findings do not contradict. absence of exchange rates and with 4 lags in the

) . estimation, we fail to obtain a statistically sifizant
Thus, the expected signs Bf and, are positive cointegration vector for either definition of moneye.

and negative, respectively. Since the exchanges ratqq ang M2, which may define a theoretically expécte
used in this study are quoted as domestic prict®f g|ationship with the explanatory variables. More

foreign currency, a negative sign on the exchamge r gpecifically, while no cointegration vector is falifor
coefficient, s, would indicate a currency substitution in \1, three vectors are suggested for M2. The latter
the Turkish Lira as a result of the Lira’s depréoia obviously in contradiction with the earlier findingf

Our focus of the study was to investigate theADF tests as well as graphical observations. Evieerw
cointegration relationship(s) among the variablés owe consider the results produced with the optimagn |
Equation 1, if there is any, with the help of a inaxm  lengths in the Johansen procedure, we do not arrive
likelihood approach a f&3!, Because of its statistical with theoretical expectations as far as the caefiicof
properties, mainly its robustness in terms of modelncome for both M1 and M2 is concerned.
specification, the Johansen method have been tie to The problem with finding a statistically signifita
of preference in detecting a possible cointegratingelationship between a monetary aggregate and af set
relation among a set of variables. There are far tovariables is not new in economics. In the caséefUS
many applications of cointegration methods in moneyeconomy, such a debate was initiated by the seminal
demand estimation to be exhaustive. However, thevork of Goldfeld®. A recent discussion on the issue
reader is referred to a few well-known early exaspl is®®. The failure to find a consistency between theory
such a§* 323 and empirics led some economists to take dramatic

The cointegration requires that the variables muspositions on the monetary theories. Goldfélds an
be integrated of order 1, | (1), individually, with illuminating example of this dispute. The debates ha
common stable relationship (of order | (0)) forsthype  been well researched within the context of finalhgia
of study. An Augmented Dickey-Fuller (ADF) test run developed economies, but we think the reasons why w
on variables shows that variables satisfy thissdoh.  cannot obtain a theoretically expected relation$tum
Both to save space and the inessential charaatenfst the data pertaining to less developed, small, open,
these results, we do not provide them in this stidg economies have a lot to do with the currency
do the same for some of the other inessentialfglin -~ substitution. This is because in such economies,
the rest of the study. At any rate, all results areresidents try to hedge themselves against changes i
available from the authors upon request. Since thédomestic) currency by seeking the relatively stabl
cointegration technique at hand is sensitive tol#ltge refuge of a foreign currency, especially so for gleo
length used in the empirical analysis, we firsedetine  with higher income. If we broadly consider inconseaa
the optimum lag length in accordance with theproxy for wealth, we can say that as one gets rishe
procedure suggested HY by making use of both tends to hold a less amount of money on her/hi&etoc
Akaike and Schwartz Information Criteria, AIC and either by spending it or converting it into another
BIC, respectively. In case of a conflict betweenCAl currency whose value is deemed more stable, obenay
and BIC, we choose the smaller in the interest ofppreciating against the domestic currency.
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Table 1: Cointegration Results

(5): 920-925, 2005

Variables Lags # CV CV
IM1/P, IY/P, R 4 0
1* 1 1, 1.0360869, 0.0007554
IM2/P, IY/P, R 4 3
3* 1 1,-2.234708, 0.016514
IM1/P, IY/P, EBUY, R 4 2 1,-1, 6.26E-6, 0.016162
3* 2 1, -1, 3.2E-6, 0.014618
IM2/P, IY/P, EBUY, R 4 1 1, -29.04797, -9.025E665098729
3* 1 1,-1.313877, 4.24E-7, 0.012776
IM1/P, IY/P, ESELL, R 4 2 1, -1, 6.25E-06, 0.016189
3* 2 1, -1, 3.18E-6, 0.014625
IM2/P, IY/P, ESELL, R 4 1 1, -28.54599, -8.82E-9)¥6992
3* 1 1,-1.31771, 4.08E-7, 0.012787

Maximum likelihood estimates of cointegration tessing the Johansen method. Constant but no tramdassumed in
the cointegrating vector. The lag structure is heiieed via the procedure mentioned in LutkepohB)9 Optimum lags

are marked with an asterisk. The test period is71832000

:2. The significance is determined at 5%V# gives the

number of statistically significant cointegratioactors. These vectors are shown in the CV coluMa/R (IM2/P) stands

for the natural log of real M1 (M2). While R repeets the no
income. EBUY (ESELL) is the buying (selling) exclgarrate

Table 2: Cointegration Tests With Log (Opportunity

Costs)
Variables Trace Mx EV
IM1/P, IY/P, IR 26.698 18.925
IM1/P, IY/P, IR, IEBUY 57.509 32.198
IM1/P, IY/P, IR, IESELL 57.329 32.007
IM2/P, IY/P, IR 40.766 24.397
IM2/P, IY/P, IR, IEBUY 57.179 29.061
IM2/P, IY/P, IR, IESELL 57.107 28.985

The definitions of the variables are as in the a&btable with the
addition of logging opportunity cost concepts. Eatands for the
Trace test statistic and Mx EV for maximal eigemeatest statistic.
The null hypothesis in the trace test is no coirsttigg vectors. The
5% critical value with 3 variables in the process3iL.3. It is 48.4
when 4 variables are investigated. The null hypsthdor the
maximal gain value test is no cointegrating vectovBile an
alternative is one factor. The 5% critical valuean8 4 time series are
21.3 and 27.3, respectively.

Table 3: Cointegration Tests in the Presence o

Seasonality
Variables Trace Mx EV
IM1/P, IY/P, R 29.061 20.248
IM1/P, IY/P, R, EBUY 60.140 32.253
IM1/P, IY/P, R, ESELL 60.041 32.125
IM2/P, IY/P, R 43.454 28.363
IM2/P, IY/P, R, EBUY 64.603 36.263
IM2/P, IY/P, R, ESELL 64.653 36.286

The definitions of the variables are as in the abtable with the
addition of logging opportunity cost concepts. Eratands for the
Trace test statistic and Mx EV for maximal eigemeaiest statistic in
the presence of seasonality for seasonally unadjustries. The null
hypothesis in the trace test is no cointegratirgjors. The 5% critical
value with 3 variables in the process is 31.3.slt4B.4 when 4
variables are investigated. The null hypothesistifier maximal gain
value test is no cointegrating vectors while areraktive is one
factor. The 5% critical values 3 and 4 time sedss 21.3 and 27.3,
respectively.

Otherwise, the opportunity cost of not doing soain

highly inflationary economy with a fast “deprecrai

currency” can be quite costly. As a matter of faue,
923

minal interest rate, IY/P is used ferrihtural log of the real
denominated as the domestic price of tteégio currency.

found out that the anecdotal evidence supports this
expectation for the case of Turkish Lira.

Inclusion of an exchange rate in the process,
together with the optimum lag lengths, on the other
hand, totally changes the scene where we now find a
positive income elasticity, though in some cases it
still slightly above unity. We consider this findira
support for our assertion that in economies such as
Turkey, the exchange rate is an essential varighle
take into account in analyzing monetary relations.

The coefficient on interest rate for both narravd a
broad definitions of money is negative with or witt
exchange rates or the type of the latter includethée
estimation process when a significant factor isathu

The crucial coefficient in this estimation is thudt
the exchange rate. In all specifications of estiomabf

guation 1 above, we find a negative coefficient on
xchange rate concepts, suggesting currency
substitution taking place in Turkish currency
irrespective of the monetary aggregate or the exgpha
rate concept employed in the analysis.

It is worthwhile to mention that the exchange rate
coefficient obtained from these estimations indican
inelastic relationship between money demand and
changes in the exchange rate. It is simple to itifer
elasticity from the given exchange rate coefficient
Especially for high levels of money, inelasticity
becomes even more prominent. We conjecture that the
Turkish people have come to know the workings ef th
currency market with the convertibility in placehi§
has been characterized by a secular depreciatmgl tr
of the Turkish Lira in recent decades after the
liberalization movements of 1980s. This type of
behavior of market participants obviously sharply
curtails the monetary authorities’ ability in magithe
policy, especially at times of crises.
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One last issue is the fact that the M2 exchantge rafactor in policy making for Turkish monetary
elasticity is larger than the M1 exchange ratetieiag authorities, more so at times of crises, which roe
in absolute value, though not statistically. Thiginh ~ Very uncommon to the Turkish economy.
indicate the higher opportunity cost exchange rate Since our results stood the tests of functionahfo
deprecations associated with the broad monetar§f the opportunity cost specification and presence
aggregate. Likewise, it can also be consideredras é’*bs_e_“Pe of sensuality for both narrow ar_1d broad
indicator of the weight people assign to M2-Wez;1|thdef'rr]"tIons of ][nonetary a%greggteg, we belf|uelve that
relationship rather than to the M1-Wealth relatlups g;(f(e:cz\r/lgemrgrzeet:rctorSIi?a?lnaEir?witr? ﬁjﬁgtant oee

To ensure the robustness of our results, we riefl Yet. this reseéfch c{m be egxtended |)r/1 many ways
focused on two issues in this section. Specifictily One cI'ear extension could be research based oﬁ
format of the opportunity costs when entered irite

imati t d the i t of i U different time periods to search for consistencyha
estimation equations an € impact of seasongdity results. Especially, given that Turkey has recegtge
lack thereof) on the findings.

. through a restructuring in its currency and tha¢ th
Even though we entered opportunity cost conceptsygjiar has lost quite a bit of its value, the comg

interest and exchange rates in Equation 1 as ieldev g psiitution can be analyzed under a new lightttier
the literature is not unanimous regarding its farma yrkish Lira. The questions that might be relevant
Furthermore, the log of opportunity costs 1%, MOtunder these circumstances would be whether currency
uncommon in empirical research. One exampf8'is  gbstitution has disappeared (or diminished) inrtéxe
Broadly speaking, at both the Trace and MaximabBig environment, if there is one such environment ia th
Value test statistics in Table 2 show, an inclusibthe  statistical and economic sense of structural breaks
exchange rate into the estimation process wouldollar replaced by the Euro. We, however, have ait w
provide a strong support for the rejection of al nul for a little longer to give these events sufficiéinie for
hypothesis of no cointegration, irrespective of thethe data to occur.
monetary aggregate in question at the 5% level of  Further research is also warranted to investitjge
significance. Hence, these findings suggest norsave effectiveness of inflationary financing of govermmhe
of our major results so far. spending in economies such as that of Turkey when
Another contentious issue in the literature is thepeople tend to avoid holding domestic currency,clivhi
way to handle seasonality in variables. All of themay practically render such government aspirations
empirical work so far has been performed on sedlsona powerless.
adjusted variables. Althou§fl and the references We used time series techniques, whimte
therein propose the use of seasonally adjusted, dataery common in the literature. Alternatively, eon
especially within the context of forecasting, whencould survey market participants in Turkeydan
appropriate to minimize forecast err¥$, and the carry out  cross-sectional exercises to test the
references therein advocate the use of sedgonakobustness of time series' findings. The problem,
unadjusted data when availdBfe however, though, with this method is that it may very weé b
recommends inclusion of seasonality in a mogleh  costly in terms of funding and time, among other
with seasonally adjusted data. As a result, weiaghrr technicalities.
out the Johansen tests on the original data with no
seasonal adjustment of the variables themselves, to
address the controversy in the literature. Theli®sue
shown in Table 3. 1.
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