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1. Introduction Can the recent exchange rate crises in Turkey be attributable to unsound fiscal policies? Data presented in table 1 could well testify for a positive correlation between the depreciation in the Turkish Lira (TL) vis-à-vis the US Dollar and public deficits. Obviously, merely looking at the series does not give precise insight on their eventual relationship, nor on the eventual “unsound” feature of fiscal policy. Previous works have shown that Turkish budget deficits could significantly affect current inflation (Metin, 1995, 1998)1 or inflation expectations (Celasun et al., 2003), but these studies did not specifically study the links between deficits and the exchange rate, though the latter and inflation rates seem particularly correlated (see figure 1)2: exchange-rate crises (in 1980, 1994 and 2001) gave rise to sharp increases in prices3. One can therefore hinge on a recent body of research, namely the fiscal theory of the exchange rate (Daniel, 2001a)4, to explicitly relate fiscal deficits with the determination of the exchange rate. Following the Fiscal theory of the price level (FTPL) initiated by Leeper (1991), Sims (1994) and Woodford (1995), both theories show that the price level is a fullydeterminate jump variable which assures intertemporal government balance. Another strand of the FTPL has been devoted more explicitly to currency crises. Daniel (2001b)5 hence demonstrated that “a fixed exchange rate system is viable in the long run if the exchange rate (…) is not expected to change, and if the present value of primary surpluses, inclusive of seigniorage, equals the value of initial government debt at the pegged exchange rate.” (p.975-6) 1



See also Lim and Papi (1997). Agenor et al. (1997) showed that an innovation in public spending could provoke a temporary rise in the real exchange rate in Turkey. No further investigation on the links between public deficits, debts and the nominal exchange rate was implemented. 3 Prices rose by 10% in April 2001. 4 Other important contributions have been due to Bergin (2000), Canzoneri et al. (2001a), and Dupor (2000). 5 A recent theoretical contribution is Corsetti and Mackowiak (2003). 2
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The empirical relevance of the link between the FTPL and the Turkish economy, on the one hand; and of the link between the fiscal theory of currency crises (FTCC) and exchange rates in Turkey, on the other hand, may stem respectively from the two following arguments. First, though fiscal practices are being changed in Turkey (OECD, 2003), the Turkish policy mix has long witnessed a domination of fiscal policy over monetary policy. Such a domination is at the core of what Woodford (1995) calls a non-Ricardian regime, or a FTPLregime. Second, the most recent exchange-rate crisis has been attributed to the twin deficits: fiscal imbalances and large, so-called unsustainable, current account imbalances (OECD, 2003). Empirical tests related to the FTPL have been rare so far. One major exception is Canzoneri et al. (2001b) who reject the FTPL interpretation of US fiscal data6. They do so using a bivariate VAR and showing that a positive shock on the primary budget surplus produces a negative response of the public debt, though the satisfaction of the present-value government budget constraint would imply a positive response in the FTPL sense. In the following, we do apply Canzoneri et al. (2001b)’s methodology to the Turkish economy, in order to test for Daniel (2001b)’s FTCC, rather than the closed-economy FTPL7.
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Creel and Le Bihan (2003) have extended evidence to the major European countries. They reject the FTPL interpretation of fiscal data in all countries. 7 Tekin-Koru and Ozmen (2003) notably investigate the relationship between inflation and budget deficits, what they call “the pure fiscal theory explanation”, and find no support for it. They do not however investigate an open-economy version of the FTPL.
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2. The theoretical framework Here, we briefly point to the major elements in Daniel (2001b). Assume a small open economy where perfect foresight, interest rate parity and PPP hold8. The representative agent has access to a foreign bond, a domestic government bond and domestic currency. Assume further that private agents satisfy a no-Ponzi game constraint, and that intertemporal current account balance holds, and one gets that the present value of government debt goes to zero in the limit, which is more usually known as intertemporal government budget balance: t



 i  1  M + (1 + ρ 0 ) B− 1 = −1 − (1 + θ ) F− 1 , ∑  t mt − gt    t= 0 1+ i S0 t    1+ θ  ∞



(1)



where it is the nominal interest rate, mt is domestic currency expressed in real terms (M is its nominal counterpart), gt are real government transfers, θ is the return in foreign currency on the foreign–currency–denominated bond, assumed to be constant, ρ 0 is the time 0 price of the government perpetuity ρ B , S is the nominal exchange rate and F are foreign exchange reserves which pay the interest rate θ . Why assume intertemporal current account balance? In a N-country world, a country with a net external debt (private agents are consuming more in present value terms than the present value of their country’s resources) implies the existence of at least one country with a net external asset position. Imposing intertemporal current account balance removes this beggarthy-neighbor long–run effect and leads to full determination of the price level in the openeconomy (e.g. Daniel, 2001a).
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Yazgan (2003) recently found strong evidence on long-run PPP in Turkey. As for Metin (1995), she only found an approximated long-run PPP relationship ( pTurkey = 0.6 pindus.countries + 0.7 S ) and no support for uncovered interest rate parity (UIP). In the empirical part of this paper, we will perform a test which departs from this latter assumption.
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Consequently, eqn.1 states that the present value of the primary surplus inclusive of seigniorage (LHS) equals the present value of government debt inclusive of interest perceived on foreign exchange reserves (RHS). The satisfaction of intertemporal government budget balance (eqn.1) leads to goods markets equilibrium, analogously to the FTPL. Unexpected transfers to private agents would lead, all else equal, to higher private consumption, hence to inflation. The satisfaction of intertemporal current account and government budget balances necessitates either that transfers be reversed, or that the nominal exchange rate and the price level jump, hence the Fiscal theory of the exchange rate. Eqn.1 can be viewed as a sustainability condition of a fixed exchange rate system. Any shock on the future path of assets and transfers may violate the government present value budget constraint and signal the imminence of an exchange rate crisis. Testing for the empirical relevance of eqn.1 may also point to the prevalence of fiscal determinants in the viability of an exchange rate regime. Analogously to Canzoneri et al. (2001b), in a FTCC world, a positive innovation in the primary surplus inclusive of seigniorage (PSIS) should increase public liabilities (RHS of eqn.1), whereas in a non-FTCC world, it would help to buy back some debts or save foreign exchange reserves, i.e. public liabilities would fall.



3. The data The most important issue at stake is in providing an empirical basis for testing eqn.1. All variables have been expressed in percent of GNP, except interest and exchange rates. Data used are annual over 1975-2001. Data for GNP, public debt issued in domestic currency, public deficit, primary deficit and consumer price index come from the Turkish State Planning Organization (SPO). Data for public debt issued in foreign currency, foreignexchange reserves, the nominal exchange rate TL/US $, and interest rates come from the
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International Financial Statistics of the IMF, and data for money base, which has been used as a proxy for “domestic currency”, come from the Central bank of the Turkish Republic. Providing long annual series for the Turkish interest rate has proven difficult: the interbank money market rate has been available since 1987 and, prior to this year, we have used the discount rate. Note that the existence of internal financial markets in Turkey is recent, so that discount rates are meaningful as an indicator of the monetary stance until the mid-eighties. The resulting amount of currency seigniorage equals 1.8 % of GNP on average between 1975 and 2001. As for θ , the return on foreign–currency–denominated bonds, we have decided to be as close as possible to Daniel (2001)’s assumptions and we computed θ as the series of foreign interest rates for whom the uncovered interest parity would have held, following the expression: 1 + θ t = (1 + it ) St / St + 1 , where the nominal exchange rate refers to the TL/US $ exchange rate. Robustness checks to different definitions for it and θ t have been performed and are discussed later on. Figure 2 shows the public total surplus, the PSIS and public liabilities, the latter corresponding to the sum of public debt, be it denominated in domestic or foreign currency 9, currency issuance and the loss in foreign exchange reserves, i.e. the RHS of eqn.1. Data are expressed in % of GNP. Public deficits in Turkey are endemic; but they have been growing more steadily since the early nineties essentially due to the high level of real interest rates on government bonds. These deficits have not fuelled public liabilities that much until 2001, mainly thanks to a mix of high inflation, nominal exchange rate depreciation and seigniorage. It should be noticed that the PSIS has been positive since the early eighties. In 2001, the exchange-rate crisis has led to a sharp depreciation of the Turkish Lira vis-à-vis US Dollar
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The part of external public debt, i.e. Turkish public debt denominated in foreign currencies, has been 50% of total public debt on average between 1975 and 2001.
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which has been concomitant with a sharp rise in public deficit, a sharp rise in PSIS and a sharp rise in public liabilities, the latter three expressed in % of GNP. As discussed above, the empirical focus is given to the relationship between public liabilities and PSIS, as it may have signalled the imminence of an exchange-rate crisis. It is worth emphasizing that the two economic regimes between whom we want to discriminate, the FTCC and non-FTCC regimes, accept eqn.1 as an equilibrium condition. Unit-root tests, which are usually performed to assess sustainability, are not helpful as indirect tests for rejecting the FTCC regime. These tests, applied to public liabilities and PSIS, have indeed given mixed results (table 2): on the 1975-2001 sample, public liabilities are I(2) with a constant according to an ADF procedure, but I(1) with a constant according to the KPSS test; and the PSIS is I(1) with a constant with both procedures. Removing the last year would have public liabilities be I(1) with a constant with both procedures; results for the surplus would be unchanged10.



4. Results As discussed above, our focus is on the responses of public liabilities and PSIS to surplus shocks. Identifying these shocks in the FTCC regime is straightforward because the PSIS/GNP series is supposed to be exogenous. The first equation of the VAR, which describes the evolution of the PSIS/GNP, is a forecasting equation in which public liabilities/ GNP enter because of their value in forecasting future surpluses. An innovation to the first equation can then be identified as an exogenous shock. Figure 3 shows the impulse response functions (IRFs) of the VAR computed for the ordering ‘surplus-liabilities’. This allows for a contemporaneous effect on the public liabilities, consistently with a FTCC regime, where nominal GNP has to jump to make the 10



Due to the small size of the sample, results of unit-root tests are weak and non-robust.
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value of existing liabilities equal to the expected present value of surpluses inclusive of seigniorage. The dashed lines represent the two standard deviation bands. Five tests (Likelihood-ratio, final prediction error, Akaike, Schwarz and Hannan-Quinn information criteria) using a general-to-specific procedure led us to include one lag. The response of Liabilities/GNP to an innovation in the PSIS/GNP is immediately positive and it is significant for the first three years after the shock occurred. Such a positive response testifies for a FTCC regime, where fiscal issues are prominent in explaining the collapse of a fixed-exchange rate regime. The assumption that the PSIS/GNP is an exogenous process is also confirmed by the autocorrelations of PSIS/GNP which can be found in table 3. They show that there is a significant positive autocorrelation at lags of up to seven years. This is not surprising in an economy where political cycles seem to plague public decision-making efficiency. Various robustness checks have been performed11. First, a change in the ordering, which would favor the non-FTCC regime, does not reverse the response of Liabilities/GNP to the PSIS/GNP shock, though it is no longer statistically significant. Second, adopting the US Treasury bill rate as a proxy for the foreign interest rate ( θ ), i.e. a move from the UIP, would not change the qualitative results: a positive shock on PSIS/GNP would provoke a three-yearlong statistically significant positive response of Liabilities/GNP, with the ordering “PSIS/GNP, Liabilities/GNP”. Reversing the ordering would maintain the positive response but would lose statistical significance. Third, adopting the discount rate as the interest rate for Turkey on the whole sample would give exactly the same qualitative and statistical results as those obtained with a break in the interest rate series (the juxtaposition of discount and interbank rates).



11



Details are available from the authors upon request.
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These empirical results give a plausible interpretation of fiscal Turkish data in terms of an FTCC regime. A positive innovation in the PSIS/GNP increases future prospects for either higher primary surpluses or raising seigniorage, as the positive autocorrelations in the surplus process testify for in figure 3 and table 3, and Liabilities/GNP rises. This is consistent with a nominal exchange rate appreciation. Symmetrically, a negative shock on the PSIS/GNP, i.e. an innovation in the budget deficit exclusive of seigniorage, provokes future prospects for expansionary fiscal policies and an immediate sharp depreciation of the nominal exchange rate, hence an exchange rate crisis.



5. Conclusion Commentators of the Turkish economy usually point to her lax fiscal policies as the prevailing determinant of price hikes, financial turmoil and exchange-rate crises. Beyond words and statistics, empirical evidence is rare and has not yet linked specifically fiscal policies and the nominal exchange rate. In this paper, we have based upon a new body of price determination theory, the so called fiscal theory of the price level, to study this link. Daniel (2001b) provides the first theoretical analysis of the link between the FTPL and the part of literature on speculative attacks which places heavy weight on seigniorage revenues (Krugman, 1979; Flood and Garber, 1984). As these revenues may be small and therefore unable to explain some recent exchange rate crises, Daniel (2001b) demonstrated that fiscal determinants to these crises should be widened to incorporate primary balances and the intertemporal government budget balance. So doing, exchange-rate regime collapses could be formally attributable to lax discretionary fiscal policies. Endorsing Daniel (2001b)’s theory and adopting a VAR methodology close to that used by Canzoneri et al. (2001b), we have performed some empirical tests on the Turkish
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economy. Results are twofold: first, Turkish primary surpluses inclusive of seigniorage are much autocorrelated, which points to inertial public decision-making. Second, we have found robust evidence that innovations in these surpluses have been responsible for sharp depreciations of the Turkish Lira vis-à-vis US Dollar. These results are optimistic. Due to their willingness to enter the European Union, Turkish authorities are improving convergence towards the EU’s standards, from Acquis Communautaire to strict economic policy rules. Improving public decision-making and implementation (OECD, 2003) should reduce inertial fiscal behaviours; and meanwhile reducing fiscal deficits in order to cope with the Maastricht convergence criteria should help to stabilize the exchange rate and, thus, remove the threat of an exchange rate crisis.
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7. Tables and graphs Table 1: Public deficits and the exchange rate, 1975-2001



TL/US$1 Public deficit (-)2



1975-79 (Pre-liberalization years) 20



1980-88 (Trade-sector liberalization years) 492



1989-93 (Financial-sector liberalization years) 5412



1994-2001 (Crises years)



-2.2



-2.7



-4.5



-8.7



355078



1



: 1$=…TL : in % of GDP Sources: SPO and IFS (IMF). 2
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Table 2: Unit-root tests dd (in level) dd (in diff.) seig_sp (in level) seig_sp (in diff.) ADF t-stat -0.58 -1.56 -1.35 -4.17* 1975-2001 Lag(s) 1 0 0 4 KPSS 0.46 (a) 0.19 0.69 (a) 0.16 ADF t-stat -2.06 -4.05* -2.16 -4.19* 1975-2000 Lag(s) 1 0 5 2 KPSS 0.31 0.15 0.63 (a) 0.07 Note : dd is the public liabilities, seig_sp is the primary surplus inclusive of seigniorage, both expressed in % of GNP. Data are yearly. Lag(s): lag length for ADF test selected according to AIC. *: indicate rejection of the unit root hypothesis at the 5% critical level for ADF test. (a): indicate rejection at the 5% level of stationarity by the KPSS test (computed assuming no trend under the null).



Table 3: Autocorrelation of PSIS/GNP Autocorrelation 0.529 0.394 0.287 0.195 0.217 0.288 0.216 -0.042 -0.038 -0.055



%



Q-statistic 8.42 13.28 15.97 17.27 18.94 22.04 23.86 23.93 23.99 24.13



P-value 0.004 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.004 0.007



Figure 1: Variations in the CPI and the exchange rate, 1975-2001 (sources: SPO and IMF)
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Figure 2 (Turkey) : Fiscal data
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dd is the public liabilities, seig_sp is the PSIS, s is the public surplus, all expressed in % of GNP. Sources: SPO and authors’ calculations.



Figure 3: Impulse response functions to a surplus shock (in %, sample: 1975-2001)
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