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Summary
The effectiveness of discretionary intervention by the Banco de la República is evaluated using a unique database containing high frequency data on the intraday performance of the exchange rate. We have put in place an estimated ARCH model for the exchange rate returns during ten-minute intervals. We found that the intervention achieved what we expected (a constant increase in the devaluation rate), but only if it provides a credible and an unambiguous signal, accompanied by interventions involving significant amounts. The findings also showed that the domestic and external interest-rate differential is a very important factor in determining average returns. The conflict between an inflation targeting approach and foreign exchange intervention has weakened credibility on the efficacy of intervention, which has meant an increase in the volatility of returns.  The econometric results are consistent with the transmission of effects through the microstructure channel and the weakness of the signal channel.
1. Introduction 
Foreign exchange intervention is an important policy tool used by central banks. It is usually oriented towards correcting exchange rate imbalances, moderating volatility, accumulating international reserves, or providing the market with foreign exchange. Central banks maintain a particular interest in the efficacy of foreign exchange interventions, since their credibility can be at stake, as well as they assume financial risks.  For this reason, determining whether official intervention has or does not have an effective influence on the exchange rate, including the very channels it uses, are matters of critical importance in determining economic policy; hence, the enormous attention given by specialized authors to this theme in recent times
.
In this connection, our central bank Board made an unusual decision last year. On September 17, 2004, the Board of Directors of the Banco de la República (BDBR) announced its decision to make discretionary foreign exchange interventions. The announcement indicated that the Banco de la República (BR) would buy up to US $ 1,000 million in international reserves until the end of the year 2004 through direct purchases in the foreign exchange market. It was also made clear that the ensuing monetary expansion, resulting from the foreign exchange purchases, was part of the end-of-the-year liquidity provision program, in the amount of $ 3.2 billion pesos
. In this way, markets could be confident that the central bank forex intervention would not jeopardize control of monetary aggregates, nor would it endanger the achievement of the inflation target. 
The decision made by the Central Bank Board introduced a new modality of foreign exchange interventions, additional to the use of options in place since 1999. This change in the intervention approach was not due to deficiencies in the former system. Actually, the performance of the options system had been satisfactory, to the extent that the Bank was able to accumulate US $ 3.2 billion in international reserves through put options, without affecting the inflation target, while the use of call options and volatility options had helped to reduce extreme exchange rate deviations, thereby diminishing market uncertainty
. However, it was clear that the prolonged appreciation of the peso required a more direct system of intervention, as the option approach was seen as useful for providing a short-term coverage but not suitable for facing the sustained appreciation of the Colombian peso. 
Although the BR Board did not mention any specific exchange rate target, it did recognize the negative effects that a stronger peso would have on some of the production sectors
. Indeed, by supplementing its intervention strategy with the possibility of doing it discretionally and having announced the purchase of up to US $ 1,000 million within a three month period, the Board was clearly stating its purpose to diminish the peso's appreciation, which had reached 13.3 percent in real terms between April,  2003 and September, 2004. 
As Graph 1 shows, the peso significantly depreciated during the next two weeks following the announcement by the Bank. The representative market exchange rate (or TRM as it is called in Colombia) went from $ 2,518.30 to $ 2,630.81 (a nominal depreciation of 4.5 per cent) between September 20 and October 4 of that year. However, since October 5 the TRM showed a strong downward trend which was only partially reversed during the last week of the year. From January 2005 until the end of April, the TRM fluctuated around an average of $2,353, without showing any definite trend.
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From this exchange rate performance, it is evident that the discretionary intervention did not offset the continuing appreciation of the peso during the last quarter of 2004. During the first four months of 2005, the peso nominal appreciation showed a moderate trend, but was never really reversed
. Based on this, the reader may be inclined to think that BR's intervention had little or no effect on the market. However, this would be a somewhat hasty conclusion. A rigorous analysis would require far more detailed information. Firstly, one would need to compare the foreign exchange market's performance with or without the BR's intervention. At the same time, one would need to examine the exchange rate's intraday performance and know the exact moment and amount involved in the intervention, so that through econometric tools being able to determine its effectiveness on both the level and the volatility of the exchange rate.  Examples of this sort of work can be found in Domínguez (1998), (2003) and Chang & Taylor (1998), in the case of the United States, Germany, and Japan; Kearnz & Rigobon (2002) for Australia; Guimaraes & Karacadag (2004) for Turkey and Mexico; and Tapia & Tokman (2004) in the case of Chile. This paper undertakes this same sort of effort for the case of Colombia.
A wide range of analytical techniques has been used to assess the efficacy of intervention
. In this paper, we have applied GARCH models (Generalized Autoregressive Conditional Heteroskedasticity) in order to study the impact of intervention on the volatility and level of the exchange rate. These type of models are useful for examining the behavior of times series -such as exchange rate returns- that usually tend to exhibit volatility clustering. In addition, we assess the influence of other variables, such as announcements given by the monetary authority; interest rate spreads compared to the US market; total amounts traded; holidays; etc. 
2. International Context.

Nominal appreciation of the Colombian peso between 2003 and 2004 came to 14.1%- equivalent to a real appreciation of 13.8% vis-à-vis the basket of countries with which Colombia trades (deflating by the consumer price index). During the first four months of 2005, the appreciation of the peso was close to 10%, when compared to the same months of 2004. 
[image: image2.emf]Graph 2. Colombian Nominal Exchange Rate Compared with other Countries.
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The currency appreciation in Colombia has been fundamentally due to exogenous factors and it coincided with the fall of the US dollar versus other world currencies. As seen in Graph 2, the peso experienced a similar pattern followed by other Latin American currencies, as well as the Euro. This can be explained, among other factors, by the increase in financial assets demand outside the United Status, as a result of doubts about the US being able to maintain its macroeconomic imbalances. At the same time, international markets were having ample liquidity, which meant lower external interest rates and decreasing risk premiums in emerging economies, all of which promoted capital flows toward these economies. The revaluation trend was also reinforced by an upswing in investor confidence because of the good growth rates attained by these emerging economies during 2004. On the other hand, the US economy's good growth performance and China's dynamic economy pushed up commodity prices last year, which significantly improved the terms of trade. This resulted in better than expected current account balances, hence, contributing to the currency appreciation in most of the Latin American countries and other regions of the world (BDBR, 2005).
3. Channels of Influence
Foreign exchange market intervention can be sterilized or unsterilized, depending on whether or not the central bank offset the monetary effects of intervention by means of open market operations. That unsterilized intervention can affect the exchange rate in a similar way to monetary policy is a widely accepted fact. In effect, it can provoke changes in the monetary base and other broader aggregates, and in this way, affect interest rate and market expectations. In contrast, the effectiveness of sterilized interventions have been subject to greater debate, as their results have not been as obvious. 
There are three main channels through which sterilized interventions can impact the exchange rate: (i) the signal channel; (ii) the portfolio channel; (iii) the microstructure channel. [Sarno & Taylor (2001); Canales-Kriljenko et. al. (2003)]
(i) Signal channel
The signal channel (also known as expectations channel) establish that foreign exchange intervention can be effective if the economic agents perceive it as a signal of a future change in monetary policy stance. Models based on this channel consider the exchange rate as the price of an asset which, among other things, depends on money supply's expected path. So long as interventions, even sterilized ones, influence market expectations on the future trend of the quantity of money or interest rates, then foreign exchange rate levels will change during the current period. The signal channel considers that intervention affects the exchange rate, by providing the market with new and relevant information, under the implicit assumption that the authorities have better information than the rest of the market participants, and are willing to reveal it through their actions in the foreign exchange market. This signal channel is more effective when interventions are publicly announced, as it increases awareness concerning each intervention. 
(ii) Portfolio channel 
According to this channel, foreign exchange intervention may be effective upon altering the portfolio currency composition of economic agents. The most important assumptions here are that public bonds denominated in national and foreign currency are imperfect substitutes and that market agents are risk averse. For this reason, investors require a risk premium on bonds denominated in the most risky currency. In this context, a sterilized intervention alters the relative supply of domestic bonds versus external ones, inducing agents to restructure their portfolios in order to even returns adjusted for risk. This in turn produces changes in the exchange rate. In this case, the exchange rate serves as an adjustment mechanism for risk-adjusted returns when the monetary base and interest rates remain unchanged after a sterilized intervention. 
(iii) Microstructure Channel.
The microstructure approach focuses on the impact of “the flow of orders” on the exchange rate (Lyons, 2001). An aggregate order of flows is defined as the difference between orders initiated by buyers minus those initiated by sellers. As such, it is a measurement of the net buying pressure in the forex market (Evans & Lyons, 2002). According to this, an analysis of the efficacy of intervention focus on examining to what extent a central bank's negotiations affect the aggregate flow of orders. The microstructure channel emphasizes that the relative size of the intervention with respect to the total amount of negotiation is a determining factor in intervention efficacy. In principle, the greater the relative size of the intervention with relation to the size of the market, the greater the impact on the exchange rate.    
4. The intervention strategy, credibility and efficacy 
The intervention strategy, its degree of credibility and the efficiency of markets are key elements determining the efficacy of an intervention. A sterilized intervention that goes against the perception of the majority of market agents has little possibility of being successful, unless the central bank is able to persuade the market that it signals a true and credible change in monetary policy stance. Otherwise, intervention would just lead to greater exchange rate volatility. This same result would arise if the market were not efficient in processing the information contained in price variations, even if the sign were credible and unambiguous. 
Referring to Domínguez (1998), this idea can be formalized in the following terms: If the foreign exchange rate set up is modeled as a process that incorporates in an efficient way the expectations on the future performance of exogenous variable determinants, given a set of public information, the foreign exchange rate can be shown as: 

st = (1 – δ ) 
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where st is the current exchange rate (domestic currency per unit of foreign currency) in logarithmic form, δ is a discount factor, zt is a vector of exogenous variables and Ωt is the set of public information at moment t .  If the intervention actions are denoted as It, providing information relevant to the market, they may widen the set of information (Ωt < Ωt + It), and in this way influence the exchange rate. For example, if a central bank's intervention signals less tight future monetary policy, then domestic currency would depreciate against the foreign currency:

st = (1 – δ ) 
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where, in the above example, It represents the official purchase of the foreign currency. 

The performance of the exchange rate in the model as shown by equation (1) supposes explicitly that money prices (exchange rates) incorporate the available information in an efficient way, and that market expectations are rational. In this way, any proof based on equation (1) assumes the joint hypothesis that the foreign exchange market is economically efficient.  The signal and intervention model based on equation (2) involves an implicit hypothesis that the signals given by the intervention are totally credible and unambiguous.
As a result of the joint nature of any hypothesis test connected to the effect of the intervention on the level of the exchange rate, we should consider four scenarios. These depend on the nature and ambiguity of the signals given by the intervention, as well as on the efficiency of the foreign exchange market.
Table 1. Expected influence on the level and variance of the exchange rate as a result of an intervention oriented toward depreciating the foreign exchange rate
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If the signals given by the intervention are credible and unambiguous, and if the foreign exchange market is efficient, the intervention should have no influence on the exchange rate variance. From the example in Table 1, the intervention should result in a one time depreciation of the domestic currency with no impact on the variance, when such an intervention signals a future loosening of monetary policy. On the other hand, if the signals given by the intervention are not credible, they have an ambiguous nature, or if the foreign exchange market is inefficient, the intervention may have an opposite effect on the level of the exchange rate to the one expected, and will probably have a positive influence on volatility. 
5. Data characteristics 
The series used for the estimation of the model relate to closing intraday foreign exchange rates at which the dollar is traded. These data starts from September 20, 2004, the very moment when the BR began its discretionary intervention. 
Such closing rates take place when a market operator buys US dollars by accepting the best offering rate or when it sells dollars at the best price. Each of the closings contains information as to the exact hour, amount, type of trade, and marginal exchange rate. The sample identifies BR's own closings, that is, those closings brought about by the foreign exchange intervention. 
A key characteristic of high frequency data is that observations take place during random intervals of time, producing a series of information with irregular temporary spacing. Econometric techniques normally require regular spacing of data. To overcome this barrier, a series was constructed with regular intervals of ten minutes, based on the original series. The two observations closely adjacent to the ten-minute mark were then averaged, using weights proportional to the distance from this mark. 
Table 2 shows the descriptive statistics of returns distribution at 10-minute intervals. Returns are defined as the percentage variation of the foreign exchange rate during the time interval referred to. For comparative purposes, the series was divided into two sub-samples, one without intervention (960 observations) and the other with intervention (2970 observations). Additionally, descriptive statistics are included for the complete sample.
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Cuadro 2. Estadisticas Descriptivas Retornos en 10 Minutos del Mercado FX
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In the first place, we can observe that the average returns for the total sample is negative, which was to be expected if one takes into account the revaluation trend of the peso. It is worth noting that the average of returns is much more negative during periods of non-intervention than when intervention takes place. Something similar occurs with the median, which reports the central value of the distribution. Both statistics suggest that BR's intervention tends to moderate the appreciation of the foreign exchange rate contemporaneously, and even stop it, as seen from the results of the median. The returns standard deviation also offers an interesting diagnosis. The standard deviation is higher during periods of intervention than in times of non-intervention. This comparison indicates that there exists a greater volatility in returns during periods of intervention. The returns distribution bias shows an asymmetric distribution rather than a normal one, both for the sub-samples and the total sample. The returns bias is smaller during intervention periods, which shows that the Bank intervenes when the frequency of returns below the mean increases. As a result, the distribution of returns turns to be more symmetric. Finally, Table 2 shows the average amount at closings during the 10-minute intervals. We found that there is a higher average amount of closings during periods of central bank intervention, which shows that when the BR intervenes, market traders tend to negotiate higher sums than when there is no intervention at all. 
To summarize, the evidence seen in Table 2 suggests that Banco de la República's intervention in the foreign exchange interbank market has had an immediate impact, which is in line with what is expected in terms of the mean, median, and returns bias, but it immediately provokes an increase in their volatility. 
Table 3 contains the returns estimated autocorrelations, which show the absence of autocorrelations—a characteristic of financial returns measured at high frequencies. This absence of autocorrelation is a necessary condition, but not the only one, in making the foreign exchange market an efficient one. 
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Cuadráticos


Table 4 has the quadratic returns of estimated autocorrelations, characterized by being different from zero although not so high. As with any financial return, these values imply the existence of periodic variance build-ups, i.e., a changing conditional variance in returns. 
6. A description of the model 
To determine even more objectively the effect of intervention on returns distribution, we are proposing an ARCH type of model to explain its effect on the first two moments of distribution. This model has the following general form: 
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The first equation describes the performance of returns having an interception or “average long-term returns”
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, the effect of a series of exogenous variables which may temporarily or permanently affect the long-term level of returns and which are found in vector
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, the conditional variance of the previous period, the quadratic innovation of the previous period, and a series of exogenous variables, explaining permanent or transitory changes with respect to the long-term conditional variance are found in vector
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-Student or the GED distribution (Generalized Error Distribution). The second and third distributions are characterized by having higher tails than the normal distribution, but for some parameter values take their shape.

In this analysis, we are considering the following exogenous variables:

· Dummies indicating the presence of BR in the market.

· Dummies indicating days of the week.

· Dummies indicating a holiday the previous day.

· Amount traded by the Banco de la República during the 10-minute period.
· Total amount traded during the 10-minute period.
·  Overnight spread rates of the US and Colombian markets computed on a daily basis.

· Dummies indicating the appearance of exchange policy announcements.

In order to identify permanent changes on the mean of returns sought by the announcements, the dummies related to them are defined as zero before an announcement and one after it. The model also includes interactions between the dummies indicating the foreign exchange announcements and the amount traded by Banco de la República.  

7. Estimation and Results
Table 5 shows the model's results estimates, which only includes the statistically significant effects. The model's estimates were obtained by using the maximum likelihood method with the assumption that innovations have a Generalized Error Distribution (GED) (See Nelson (1991) and Fernández & Steel (2000).
Table 5. ARCH Model Estimates
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Glossary: Equation 1: C: μ  average of long-term returns; DIFER : spread of ‘overnight’ Colombian and US rates; D_INT_DISC*MONTO_BR: dummy of indefinite intervention 21-Dec-2005 times the amount traded by the BR; Equation 2: C: α0 long-term conditional variance; RESID(-1)^2: lagged residuals of equation (1) squared; GARCH (-1): lagged conditional variance; MONTO_NOBR : amounts traded by the rest of the market agents.
In Table 5 we can observe the highly significant ARCH effects having a moderate persistent conditional volatility. We can also observe the presence of exogenous variables that affect long-term mean and variance. Parameter 
[image: image20.wmf]g

 of the GED distribution is estimated at 0.9284, well below the normal value
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Mean returns during the 10-minute intervals are explained by the long-term mean μ, by the spread between the US and Colombian overnight rates, and by the combined effect of the amount traded by the Banco de la República during the 10-minute period and the public announcement on December 21, 2004 concerning the Bank's indefinite discretionary intervention. Long-term mean returns are not significantly different from zero—a logical result if one takes into account the high periodicity of the series. Moreover, the differential's daily increases between the domestic and external rates (DIFFER) have an average contemporaneous effect of -0.000002% during each 10 minute interval. The effect of the interaction between the amount purchased by the Banco de la República and the announcement of an indefinitely discretionary intervention has had a positive effect on mean returns, to the point of reversing the revaluation trend of the currency in the long run, depending on the amount purchased by the Bank. 
An interesting finding here is that neither the amount of unannounced intervention nor the public announcement to start indefinite discretionary intervention are strong enough –taken separately- for reversing the revaluation trend. It is only when the Bank announces indefinite discretionary intervention in an undetermined amount, while sending strong signals through the related intervention amount, that the desired effect to reduce the velocity of revaluation is achieved. 
An important result is the fact that the constant of the ARCH equation is not significanltly different from zero. This implies that the revaluation trend is explained by the level of the spread between the US and Colombian overnight rates— a fact that is confirmed by the data contained in Graphs 2 of the text and A3 of the Appendix. These graphs show, respectively, how the level of the nominal exchange rate has evolved with regard to the US dollar in other economies compared to that of the Colombian economy, and the quadratic returns of the exchange rate compared to the spreads between the US and Colombian overnight rates.
The conditional variance is explained by the ARCH and GARCH effects; the amounts traded by the rest of the market agents; the interaction between the amount traded by the Bank and the dummy indicating indefinite discretionary intervention; and by the US and Colombian overnight rate differential.  The long-term conditional variance,
[image: image22.wmf]0

a

, is not significantly different from zero. The ARCH and GARCH effects are highly significant and they reveal a persistent moderate volatility. Long-term conditional volatility however increases with the total amount traded in the market, with the interaction between the announcement of indefinite discretionary intervention and the amount bought by the Bank, and by the spread between the domestic and external interest rates. 
There are two reasons for the increase in variance as a result of the higher amounts traded in the market. On the one hand, when the Banco de la República, upon entering the market, has given a signal that is either not credible or  is ambiguous (dummy indicating indefinite discretionary intervention in undetermined amounts is zero), accompanied by intervention proposals that are contrary to the market, it generates greater uncertainty with regard to future returns. On the other hand, even when the Bank has given a clearer signal (dummy indicating indefinite discretionary intervention in undetermined amounts is one), the variance increases proportionately to the amount bought by the Bank, in this case probably due to the combined effect of amount and market inefficiency. Finally, the  increase in volatility in proportion to the spread, is due to arbitrage in the market. 
The estimates support the hypothesis that effectiveness in intervention, in terms of an average devaluation, depends on it being unambiguous and credible (as in the case of announcing indefinite discretionary interventions both in amount and duration), but its results depend on the amount bought by the Bank, which is in line with the microstructure channel hypothesis. However, this mechanism implies an increase in conditional volatility, which is also proportional to the amount bought by the Bank. On the other hand, the devaluation rate and its conditional volatility depend on the level of the spread of the US and Colombian interest rates, behind which we have the influence of capital inflows on the exchange rate. 
Tables A1 and A2 of the Appendix show that autocorrelations of standardized residuals and squared standardized residuals are not notably different from zero. This shows that the model adequately incorporates the temporary and permanent changes of conditional volatility, leaving clean residuals in terms of these effects. 
Graph 3. Conditional Standard Deviation and Quadratic Returns
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Graph 3 shows the model's estimated standard conditional deviation and the observed quadratic returns. This graph shows the huge effect of the interaction between the amount traded by the Bank and the dummy indicating indefinite discretionary intervention in undetermined amounts, and the spread between the US and Colombian overnight rates. 
According to the estimated parameters of the model and specified spread levels, it is possible to determine the amount needed for the intervention in order to offset the revaluation of the currency provoked by the spread, and so maintain a mean rate of returns equal to zero. Table 6 shows different spread scenarios of the overnight Colombian rate in relation to the one in the US, based on averages over meaningful periods. 
[image: image24.emf]Table 6. Intervention Amount Estimated Over a 10 Minutes Interval Necessary to Offset
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Annualized Intervention

Average Daily Average Daily Amount

Initial Final Spread Spread (Million of USD)

29-Oct-04 22-Dec-04 0.33% 327.8% 0.526

16-Dec-04 31-Jan-05 0.04% 1118.9% 1.797

25-Feb-05 01-Apr-05 -0.10% 39.9% 0.064

30-Mar-05 30-Mar-05 0.72% 513.2% 0.824

28-Mar-05 01-Apr-05 0.10% 110.4% 0.177

Date


The Table above shows that when international pressure derived from the spread lessens, as during the end March-April 2005 period, the required amount of intervention to offset the revaluation is comparatively low. There is in fact quite a contrast when we compare this period, with the periods of October-December 2004 and December 2004-January 2005, which were characterized by higher spreads, and therefore marked interventions in the market. 
8. Target inflation and foreign exchange intervention: Is there a conflict of credibility?
We can conclude from the previous results that although discretionary intervention has contributed toward moderating the revaluation trend, it has also caused significant market volatility.  According to the theoretical framework discussed in Section 3, this result shows that there is a lack of credibility and there is ambiguity with the intervention signal, and there is probably market inefficiency, too. 
Consequently, we may ask ourselves what is the reason for the lack of credibility and/or the presence of ambiguity suggested by the econometric results. Since we are referring to an intervention oriented toward depreciating the exchange rate, the concrete question we should ask is why didn't BR's discretionary intervention transmit a credible and unambiguous signal of a loosening monetary stance, which would have had the desired effect on the exchange rate without increasing its volatility. 
In one sense, the answer to this question is paradoxical. It is precisely the high credibility achieved by the inflation targeting scheme that prevented the Bank's public announcement of discretionary intervention from being a credible monetary policy signal. In this respect, market agents very clearly perceived the conflict between the inflation targeting scheme and the defense for a competitive exchange rate
.

To illustrate this, let us look at the content of the first discretionary intervention announcement made by the BDBR on September 17, 2004. Its notification was particularly explicit. In the first place, it established a fixed amount and duration. In addition, it reaffirmed that the US dollar purchase was part of its normal monetary expansion program to provide end-year liquidity. The market could therefore easily anticipate no change in monetary policy stance. It was simply a matter of rearrangement of the monetary base sources. Foreign exchange purchases were to become the dominant factor as the source of expansion, while other sources would lose participation. In fact, this is what actually happened, as seen from Table 7. In 2004, Repos—traditionally expansive—became a source of contraction, while net foreign exchange purchases were the most important source of expansion, particularly during the last quarter of that year. On the other hand, contrary to what took place in previous years, the Treasury's deposits with the Banco de la República became a very important source of monetary contraction. Nevertheless, although the base's composition changed, its yearly growth was very similar to 2003 and below 2002. 
The exchange rate performance during the last quarter of 2004 reflected this market's perception. In spite of a discretionary intervention for US $ 1,325.3 million during that period, it was not possible to reverse the appreciation of the peso in the medium term. It was only during the first two weeks following the announcement on September 17 2004, that the desired effect was achieved, when a 4.5% nominal devaluation was produced. Yet, within two months we were back to square one (see Graph 1). Precious time was gained with the initial reaction. Nonetheless, its efficacy was lost rapidly as operators quickly understood the market's new functioning and designed their strategy to maximize profits. In essence, their strategy involved the active buying and selling of foreign exchange by taking advantage of the volatility conditions caused by BR's intervention. At the same time, its objective was to avoid a permanent increase of their US dollar portfolios, because of the skepticism surrounding the effectiveness of the intervention to achieve an upward trend of the exchange rate. 
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Total Total Total

2002 2003 I Quarter 2004 II Quarter 2004 III Quarter 2004 IV Quarter 2004 2004

Government 1,446 2,132 -1,277 -185 -2,694 1,396 -2,760

     Transfer of Profits to Gov. 1,226 1481* 803 803

     TES owned by  the BR 150 568 -584 -518 -558 -863 -2,524

     Treasury Deposits at the BR 70 83 -1,496 333 -2,136 2,260 -1,039

Expansionary Repos 1,322 1,386 -1,610 -180 469 235 -1,086

Contrationary OMOS 28 106 -318 204 80 62 28

Net Purchasing of FOREX 601 -703 1,108 802 1,227 3,058 6,194

Other -940 -412 -91 178 73 112 272

Total Sources 2,457 2,510 -2,189 819 -846 4,863 2,647

Monetary Base 14,105 16,615 14,426 15,244 14,399 19,262 19,262

Monetary Base 19.22 16.56 16.86 18.02 15.11 16.52 16.63

M3 8.13 16.68 12.33 12.59 13.83 16.38 13.79

Monetary Base 21.09 17.80 17.90 20.33 13.00 15.93 15.93

M3

6.55 12.75 12.96 11.93 13.65 17.87 17.87

    Oficial

nd. 25.56 24.11 7.38 19.75 22.77 22.77

    Private nd. 10.16 10.41 13.07 12.14 16.74 16.74

Source: Banco de la República

End of year variation

Sources of the Monetary Base

(Thousand Million of pesos)

Quarterly Flows

Average Annual Variation of Weekly Data


The fact that definite amounts and duration were established in the initial intervention announcement contributed further to weaken credibility regarding the intervention's efficacy.  Although BR's intervention was strictly secret, market analysts were quick to find out how much of the promised US $1,000 million in the announced intervention had already been bought, and hence determine the intervention room that the BR could count on for the rest of the year
. 
To achieve this computation, analysts referred to data on net and gross international reserves. This definition of reserves does not offer the best base to calculate intervention amounts, since apart from the discretionary intervention, it is affected by other sources of variation unknown by the market, such as, causations and valuations, liabilities in foreign exchange with residents, and other BR in-house operations. During the last quarter of last year, the BR abstained from publishing figures on international reserves based on the IMF's methodology, which by being free from causations, valuations, and liabilities in foreign exchange with residents, offered a more reliable base to estimate intervention. By doing so, the authorities sought to preserve the confidentiality of the amount of the intervention. Notwithstanding the lack of precision in using net (or gross) international reserves in calculating the amounts involved in the intervention, the market was still able to obtain reasonable estimates from the information available
. 
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Thus Graph 4 shows the accumulated variations of net reserves as from September 30, 2004, which any market analyst could have built. As can be seen, it was not difficult to conclude that the room for intervention was ending by the first week of December, despite the uncertainty noted. It was therefore no coincidence that in the first week of December; there was a rapid increase in the appreciation of the currency (see Graph 1). Intuitively, the market had good reasons to believe that the BR intervention was reaching its limit.  
This however never took place in the end, as the BDBR did away with the limits it had established, by announcing on December 21, 2004 the continuation of discretionary interventions in unlimited amounts and duration. At the same time, it notified the public of the closing of the contraction window and reduced the minimum interest rate on the monetary expansion auctions by 25 basic points. Through this decision, the BDBR gave a clear signal to the market of a loosening in its monetary policy stance and hence the exchange rate reacted positively. The BR was no longer having explicit limits with regard to amounts and duration, which gave it ample discretionary powers to intervene in the foreign exchange market. For this reason, the interaction between the new announcement and the BR interventions, as the econometric estimates showed, achieved the desired effect on the long-term mean returns. If we are to keep this effect, it is critical to maintain a high level of the amounts used in the interventions. 
On the other hand, the persistent volatility of exchange-rate returns, even after the December 21, 2004 notification of the public, shows the market's continuing lack of confidence on an effective and sustained medium-term foreign exchange intervention. Although there were no more explicit limits, market agents understood that there are implicit limits to BR's intervention policies, i.e., the need to maintain monetary policies in line with the inflation target. 
In this respect, our Bank's Inflation Report and our Governor's public commentaries and presentations have contributed to preserving the market's confidence and have added credibility to the Bank's intervention. BR's message for this year has indicated that the various statistical models foresee an inflation (CPI) rate of about 5% by the end of 2005, within the average target range fixed by the BDBR for this year. In addition, basic inflation indicators also show a 5% ceiling, accompanied by a downtrend. This information should help to maintain market expectations around the inflation target. 
In spite of this, market operators and analysts are concerned by the yearly growth of M3, which came close to 18% (Table 7) at the end of 2004. This is above the figures for 2002 and 2003 and it is also above the GDP nominal growth for 2004 (11.3%). On analyzing M3's 2004 growth rate by quarters, we can observe that its growth picked up during the last quarter of the year, coinciding with the discretionary intervention. Based on this evidence, markets may fear that BR's monetary space for more intervention is somewhat reduced, if the inflation target is to be achieved. This therefore would explain its lack of credibility in a sustained intervention policy and, hence, the persistent volatility in the exchange rate. 
Although an exhaustive monetary analysis goes beyond the limits of this paper, it is worth analyzing the financial sector's main active and passive accounts (Table 8). This helps us to understand what is happening to existing market liquidity and the way it could adversely affect the achievement of the inflation target. As it can be seen from the assets side, a good chunk of financial resources during 2004 were oriented toward investments with the Government (basically the purchasing of treasury bonds –TES-), which grew by 34.1 percent. By contrast, total money portfolio, comprising mainly of loans to the private sector, increased moderately (12.8 percent). Looking at the liabilities subject to reserve requirements (PSE), growth focused on the savings accounts, 27.7 percent. Furthermore, the growth composition of the PSE very clearly reflects what took place on the asset side. Public PSEs went up by 23.4 percent, particularly the official savings accounts (56.9 percent). Among the private PSEs, which grew by 17 percent during 2004, we should note that the savings accounts (up by 20.2 percent, were far above the growth for 2003). 
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2002 2003 2004 2003 2004 2003 2004

Investment with the Government 14,396 18,351 24,605 3,954 6,254 27.5% 34.1%

Domestic Credit 50,535 55,167 62,236 4,632 7,069 9.2% 12.8%

Total Credit 64,931 73,518 86,840 8,587 13,322 13.2% 18.1%

Total PSE 61,530 68,274 80,928 6,743 12,654 11.0% 18.5%

Savings 22,879 25,550 32,637 2,672 7,087 11.7% 27.7%

Current Accounts 11,611 13,119 15,292 1,508 2,172 13.0% 16.6%

Term Deposits 20,588 21,493 24,339 905 2,846 4.4% 13.2%

Other 6,452 8,111 8,660 1,659 549 25.7% 6.8%

Public PSE 12,780 15,998 19,743 3,218 3,745 25.2% 23.4%

Savings 3,811 5,233 8,209 1,422 2,976 37.3% 56.9%

Current Accounts 3,889 4,240 5,055 351 816 9.0% 19.2%

Term Deposits 1,746 1,649 2,272 -96 623 -5.5% 37.8%

Revenues received 1,368 1,576 1,915 209 339 15.3% 21.5%

Repos of the Treasury 1,092 2,328 1,194 1,236 -1,134 113.2% -48.7%

Liquid Deposits 875 971 1,098 96 126 11.0% 13.0%

Private PSE 48,750 52,275 61,184 3,526 8,909 7.2% 17.0%

Savings 19,068 20,317 24,428 1,249 4,111 6.6% 20.2%

Current Accounts 7,722 8,880 10,236 1,157 1,357 15.0% 15.3%

Term Deposits 18,843 19,844 22,066 1,001 2,223 5.3% 11.2%

Bonds 2,315 2,185 3,324 -130 1,139 -5.6% 52.1%

Liquid Deposits 636 706 698 70 -8 10.9% -1.2%

Other 166 344 431 178 87 106.8% 25.4%

Source: Banco de la República

Thousand of Millions of Pesos Th. of Mill. of Pesos Percentage

MAIN ASSETS AND LIABILITIES OF THE FINANCIAL SECTOR

Balances Annual Variations Annual Variations


From the data we have just seen, we can come to some relevant conclusions. In the first place, a rearrangement of the portfolio of the economic agents in favor of domestic financial savings has been taking place, as indicated by the tremendous growth in both public and private savings.  This suggests an increase in demand for broad money, probably as a result of the peso's revaluation expectations. Consequently, we are referring to resources that would not be oriented toward spending, but used more as a deposit instrument. In the second place, the public sector continues to absorb a great portion of loans offered by the financial sector, which reflects a considerable increase in public PSEs. Concentration of financial savings in the public sector does not necessarily mean an increase in public spending. In fact, government expenditure is subject to the national budget, in addition to clear restrictions already established under the IMF program concerning public deficit. 

According to this, the characteristics of M3 growth from the viewpoint of the financial sector's main asset/liability accounts shows that greater liquidity does not necessarily endanger achievement of the inflation target.  This perception is strengthened by the fact that the output gap continues to be negative and unemployment high. Whatever the case, it is up to the Inflation Report to offer an even more precise assessment. 
From the viewpoint of the effectiveness of exchange rate intervention, it is of paramount importance that there be compatibility between the inflation targeting scheme and the policy of intervention, conveying and reasserting a message that is credible and, hence, strengthen market confidence in a sustained central bank intervention. This will be a decisive factor in reducing exchange rate volatility and placing it on the desired path. 

9. Conclusions 
Discretionary intervention in the foreign exchange market has contributed in moderating the revaluation trend of the Colombian peso versus the US dollar, although it has not yet reversed such trend. At the same time, it has produced a greater volatility of the exchange rate because of the lack of credibility by economic agents on a loosening of monetary policy and, hence, on a successful intervention policy. 
Despite its short duration, we can differentiate two periods in the experience of discretionary intervention. The first, between its inception in September 2004 and the announcement of indefinite intervention on December 21—a period characterized by very little confidence in the success of the intervention policy. Much of this was due to the limitations set at the initial announcement regarding amount and duration, thereby putting the conflict between intervention and the inflation targeting scheme into the limelight. This period was characterized by a strong exchange rate appreciation trend, in spite of the foreign exchange discretionary intervention during the last quarter of 2004, which amounted to the sizable sum of US $ 1,325.3 million. The second period, which began on December 21, was relatively more successful in stopping the appreciation trend, as can be seen by the statistical significance of the dummy variable, which combined the interaction between the announcement and the amount related to the intervention. Foreign exchange purchases amounting to US   $ 773.8 million during the first quarter of 2005—considerably lower than the amount bought during the last quarter of 2004—achieved better results on the exchange front. This confirms that announced interventions with indefinite amounts and duration are able to give a stronger and more credible signal of a loosening in restrictive monetary policies.  This caused many agents to review their expectations of the future evolution of the exchange rate and to restructure their portfolios accordingly.
 
As far as the international context, it has clearly contributed to appreciating the Colombian peso, as seen by the significant differential of the US and Colombian interest rates in determining returns. In this respect, the Fed's progressive increase in interest rates and expectations that it will continue to do so until the end of 2005 has been a significant factor, together with our discretionary intervention stance, in restricting the peso's appreciation during the first four months of 2005. 
Coherence between the intervention policy and the inflation targeting scheme will continue to be critical factors in determining the credibility and success of discretionary intervention. Thus, the message given by the monetary authority in maintaining such coherence must be credible and reasserted repeatedly. 
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Graph A3. Quadratic returns and Colombian and US spreads
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� See Sarno and Taylor (2001) for an excellent bibliographic revision.





� 50% of these $ 3.2 billion in liquidity would be given on a permanent basis. The difference between effective intervention  in the foreign exchange market and the space for a permanent liquidity expansion would be hedged through other trades such as the buying and selling of TES in the secondary market and the direct sale of foreign exchange to the National Government l (BDBR Communiqué dated September 29, 2004)





� A detailed description of the operational aspects, as well as an assessment on the efficacy of the options system can be found in Uribe and Toro (2004).





� See BDBR Communiqué dated September 17 , 2004.


� Discretionary intervention during the last quarter of 2004 reached US$ 1,325.3 million , and during the first quarter of  2005 it came to US$ 773.8 million.





� See Sarno and Taylor (2001) for a complete summary of the methodologies used and the empirical evidence on the effectiveness of intervention.


� For example, when the rate reached slightly above $2,400 pesos per dollar, there was a commentary from Citibank at the end of 2004 as follows: “…The level of Col Pesos 2,400/Usd, seems to be the objective of the central bank. The question being asked by the market is up to what point will the central bank intervene without risking the control on inflation? In view of the lack of a constant flow of demand by the real sector, a sustained devaluation trend will not be able to be maintained,” (Report from Media Mañana, Dec. 29, 2004). Various analysts have expressed similar opinions (see for example Asobancaria, La Semana Económica No 477, Oct. 8, 2004 “Riesgosa Operación”.  Prospectiva No 483, Feb. 14, 2005 “Plata a la Lata”).


� See for example "Prospectiva" No 464, October 11, 2004, “Complicaciones Monetarias” (Monetary Complications).


� Additionally, there is the possibility of polishing the amounts estimated in intervention starting from the net reserves, by using historical data to obtain an average estimate of unknown sources of variation.


� This has started to be seen through a private sector negative net loan in the foreign exchange balance for  – US $ 175.4 million  at the end of the first quarter of 2005, as a result of greater amortization than disbursements.
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