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Baht Appreciation and the Bank of Thailand’s Foreign Exchange Intervention: 
Experience in 2001-March 2008 
ABSTRACT. 

This paper elucidates the mechanism of the Bank of Thailand’s foreign exchange intervention during baht appreciation in 2001-March 2008. The official intervention is operated with outright spot transactions of buying US dollar/selling Thai baht and sell/buy swaps (selling US dollar/buying baht spot and buying US dollar/selling baht forward). The spot transaction of swaps offsets the Bank of Thailand’s spot foreign exchange intervention. The remaining forward transaction of swaps implies that the Bank of Thailand has taken long position in the US dollar. This foreign exchange intervention results in rapid increases in foreign exchange reserves and net forward position, especially during 2006-March 2008 when the size of intervention is unprecedented. Holding foreign exchange reserves and taking long forward position in depreciating currency have incurred foreign exchange loss (accounting loss) when the foreign exchange reserves are valued in baht terms. This provoked criticism on the Bank of Thailand’s foreign exchange intervention. With increasing liberalization of capital accounts, mitigating exchange rate volatility at the same time of managing domestic economy has become increasingly difficult. This study provides more understanding on the mechanism of foreign exchange intervention conducted by a small developing country. The experience of Thailand provides an example to other small developing countries that are facing or expect to face the similar problem in the future.
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INTRODUCTION

Unlike foreign exchange intervention during baht defense in 1996-1997 (Tongurai 2005, 2006), the Bank of Thailand’s intervention during 2001- March 2008 has leaned against the market expectation of baht appreciation. In both occasions, one-way bet on the movements of baht exists, and outright spot transactions and foreign exchange swaps are the monetary instruments used in official interventions. Whereas the market pressure in 1996-1997 was baht depreciation, baht appreciation is strongly expected by the market in 2001- March 2008. Therefore, the practical use of foreign exchange intervention tools has to be implemented differently. Focusing on the Thai case, this paper aims at elucidating the mechanism that the central bank employs in foreign exchange intervention during 2001-March 2008. The analysis starts from the year 2000 when macroeconomic data shows a sign of growth and sustainability after the 1997 Currency Crisis. To provide a background for the analysis in latter parts, section II conducts a survey on the foreign exchange policy of Thailand, particularly capital flow management that has been implemented since 2003 and used intensively during 2006-2007. The analysis of the trend of baht/US dollar exchange rates is also done in this section. Section III analyzes the mechanism of the Bank of Thailand’s foreign exchange intervention based on foreign exchange theories and the economic conditions of Thailand (for instance, rising inflationary threat, inflation targeting framework, sterilization tools, and the expansionary monetary impact of spot foreign exchange intervention). The official intervention to suppress baht appreciation leads to different consequences, specifically the rapid accumulation of foreign exchange reserves and increasing forward obligations of US dollar buying. Holding foreign exchange reserves and taking long forward position in depreciating currency have incurred foreign exchange loss (accounting loss) when the foreign exchange reserves are valued in Thai baht. It sparked off the public’s criticism over the Bank of Thailand’s foreign exchange intervention. Section III discusses this point. The last section concludes the paper.
With increasing capital account liberalization, coping with exchange rate volatility at the same time of maintaining internal balance has become difficult tasks for the monetary authorities of small developing countries. This study analyzes the mechanism that a small developing country like Thailand has employed to intervene in the foreign exchange market to counteract the market force of baht appreciation in short run. The experience of Thailand provides more understanding on foreign exchange intervention and gives a basis for future research in this area.
THAI BAHT APPRECIATION: EVIDENCE DURING 2001- MARCH 2008 
Foreign Exchange Policy and Capital Flow Management in Thailand
Thailand has adopted the managed float foreign exchange regime since July 2, 1997, replacing the basket-of-currencies regime that had been in operation since November 2, 1984. Unlike the basket-of-currencies regime, in which the Exchange Equalization Fund (EEF) announced and defended the value of baht vis-à-vis the US dollar daily with monetary and financial measures to accommodate the pegged exchange rate regime, the value of baht under the managed float foreign exchange regime is determined by market forces in both on-shore and off-shore foreign exchange markets. According to the Bank of Thailand, baht is allowed to move in line with the changes in country’s economic fundamentals and financial development. The central bank intervenes only when the situation is deemed necessary to prevent excessive volatilities in the foreign exchange markets. This new foreign exchange system is said to enhance the Bank of Thailand’s monetary policy independence. Along with the managed float foreign exchange system, the monetary policy framework of monetary targeting was adopted in July 1997. Domestic money supply was targeted to be consistent with macroeconomic condition with the ultimate objectives of achieving sustainable growth and price stability. With changes in the domestic and the external environments, the targeting of money supply was assessed by the Bank of Thailand as becoming less effective. Thus, on May 23, 2000, inflation-targeting framework with short-term interest rates as the operating target was adopted. Since then, the inflation target is the nominal anchor for monetary policy while exchange rate flexibility under the managed float foreign exchange regime is the shock absorber. 

Under the managed float foreign exchange regime, exchange rate volatility does exist. Taking into account the relatively illiquid and underdeveloped derivatives markets for Thai baht that restrain private sector’s risk management activities (Ma, Ho and McCauley 2004), excessive fluctuation of exchange rates may have adverse effects on domestic businesses. The Bank of Thailand, therefore, intervenes in the foreign exchange markets to suppress excessive movements of baht, mainly the baht/US dollar exchange rates. In some occasions, capital flow management is employed as a complementary tool of official foreign exchange intervention. A survey of the Bank of Thailand’s announcements reveals the implementation of capital flow management on both cross-border inflows and outflows in many periods, as detail shown in Table 1. When the market pressure was on baht depreciation, specifically during the Thai Currency Crisis in 1997-1998, restrictions on capital outflows could have been implemented like in the case of Malaysia. However, the conditionality that Thailand accepted under the IMF financial assistance program prevented the imposition of a control on capital outflows. When the market pressure turns to baht appreciation (since the second half of 2001), relaxation of capital outflows and restrictions on capital inflows have become the policy stance.
--- INSERT TABLE 1 HERE ---
For more effective monitoring of fund transfers through nonresident baht accounts in order to curb speculative capital inflows, all onshore financial institutions are required to submit more detailed reports on foreign exchange transactions including spot, forward, and swap between nonresidents; derivatives transactions between nonresidents; and the purchase and sales of securities and debt instruments between nonresidents (Bank of Thailand 2001). On June 5, 2002, regulations on the maintenance of net open positions of financial institutions were imposed to improve the efficiency and effectiveness of the central bank’s supervision of financial institutions’ foreign exchange risk (Bank of Thailand 2002). More measures were taken in 2003 when the pressure of baht appreciation intensified. Relaxation of capital outflows was announced on July 23, 2003 (Bank of Thailand 2003a). The measure aims at promoting Thai residents’ investment abroad, and offering alternative investment opportunities in foreign countries. Under this measure, institutional investors are allowed to invest more in foreign securities and their establishment of mutual funds to invest in Asia Bond is promoted, and the regulation on holding foreign currency deposits is relaxed. As a result, the demand for investment in foreign securities of Thai residents increased markedly. The investment in securities abroad approved by the Bank of Thailand on August 20, 2003 totaled 2,449.26 million US dollar, compared to the original 500 million US dollar limit (Bank of Thailand 2003b).  
Short-term capital inflows to speculate on baht appreciation were noticeable in September 2003. Thus, restriction on short-term capital inflows was imposed (Bank of Thailand 2003c). The amount of Thai baht that on-shore financial institutions can borrow short-term (less than 3 months) from nonresidents without underlying trade or investment is limited to no more than 50 million baht per entity while transactions that have underlying trade or investment are allowed without restrictions. To tighten loophole, the measure covers direct borrowing, issuance of short-term debt instruments to nonresidents, buying of foreign exchange/Thai baht outright forward, sell/buy foreign exchange/Thai baht swap, other derivatives transactions similar to borrowing, and selling of foreign currency with value date less than 2 days. Nevertheless, some nonresidents found a loophole by parking their baht liquidity in nonresident baht accounts. This is evident in a sudden increase in the total outstanding of nonresident baht accounts from the normal level of 18,000 million baht to 63,000 million baht in the first half of October 2003 (Financial Markets Operations Group 2004, 8). To fill the loophole, the Bank of Thailand strengthened the measure (Bank of Thailand 2003d). All onshore financial institutions are required to limit the total daily outstanding balance of nonresident baht accounts to no more than 300 million baht per nonresident. To reduce the incentive of depositing baht in nonresident baht accounts, the Bank of Thailand prohibits financial institutions from paying interests on such current and savings accounts. The measure succeeded as the outstanding balance of nonresident baht accounts as of October 16, 2003 decreased substantially to 16,000 million baht (Financial Markets Operations Group 2004, 9). 
It was not until 2006 when the pressure of baht appreciation intensified once again that the Bank of Thailand imposed additional measures to safeguard against short-term instability and speculation in the foreign exchange markets. Exchange control regulation on investment in securities abroad was relaxed further to increase the supply of baht to match increasing demand for baht in the foreign exchange markets (Bank of Thailand 2006a). Rapid appreciation of Thai baht caused by massive capital inflows in the second half of 2006 urged the Bank of Thailand to strengthen up restrictions on capital inflows (Bank of Thailand 2006b and 2006c). Onshore financial institutions are prohibited from providing baht liquidity to nonresidents or borrowings in Thai baht from nonresidents without underlying trade and investment in Thailand. Nonetheless, the baht/US dollar exchange rates did not stabilize. Short-term capital influx to the debt securities market in Thailand was prominent during December 2006. As much as 950 million US dollar of foreign capital flew into Thailand only in the first week of December, rising sharply from the average of 300 million US dollar per week in the previous month (The Nation Newspaper 2006a). To curb these speculative inflows, the Bank of Thailand sought cooperation from onshore financial institutions to monitor short-term transactions with nonresidents (Bank of Thailand 2006c). The financial institutions are requested to refrain from selling and buying all types of debt securities through sell-and-buy back transactions for all maturities. The sell and buy of foreign currency with nonresidents or the credit or debit of nonresident baht accounts are allowed only for the settlements of investments in government bonds, treasury bills and Bank of Thailand’s bonds when such investments are longer than 3 months. Financial institutions’ borrowings of Thai baht from nonresidents through sell-buy swap transactions when there are no underlying trades and investments in Thailand are allowed only for a maturity of longer than 6 months. Thai businesses are requested not to issue or sell short-term debt securities to nonresidents. 
As the pressure of baht appreciation did not subside, the Bank of Thailand decided to impose a Chilean-style capital control on December 18, 2006 (Bank of Thailand 2006d). All foreign exchange transactions except those related to trade in goods and services, repatriation of investments abroad by residents, and foreign direct investment are required to deposit 30% of foreign exchange with the Bank of Thailand as an unremunerated reserve requirement. Thus, only 70% of capital transfers are left for investment in domestic assets. The withheld 30% of capital will be returned after funds have remained within Thailand for a period of one year. If funds are repatriated before one year, only two-thirds of the amount would be refunded. Foreign direct investment flows are also subject to the same measure until proof of it being a genuine FDI flow is submitted. The 30% unremunerated reserve requirement applies to all capital inflows of more than 20,000 US dollars. Thai stock market reacted negatively to the measure as the unremunerated reserve requirement was viewed by the market as austere. The Stock Exchange of Thailand (SET) plunged in the first day of capital control implementation. Market capitalization declined by 800 billion baht in wealth on December 19, 2006. To deal with panic, the trading was suspended for 30 minutes at 11:30. Nevertheless, the SET index fell further by 100.37 points to 630.18 points after the SET resumed stock trading. It went down by almost 20% to the day’s trough at 587.92 points, before rebounding slightly to close at 622.14 points. At the end of the day, the index fell by 14.84%, the biggest drop in a single trading day in the 31 year history of the Stock Exchange of Thailand (The Nation Newspaper 2006a). 
To disentangle types of capital inflows that are subject to the control and those that are exempted from the measure in order to eliminate confusion in the market and regain investors’ confidence, the Bank of Thailand promptly clarified the implementation of its capital control by issuing the announcement No.52/2006 on December 22, 2006 (Bank of Thailand 2006e). As details provided in Table 2, 10 categories of capital inflows are exempted from the unremunerated reserve requirements of the Bank of Thailand. Categories of capital inflows that are subject to the control include investments in debt securities that take place from December 19 onwards, foreign currency denominated debts in which contracts are made from December 19, and other foreign exchange transactions that are not specified in the exempted section.
--- INSERT TABLE 2 HERE ---

As capital controls had been under severe criticism, the Bank of Thailand’s policy stance has softened and moved toward relaxation. Exchange control regulation on capital outflows and holding of foreign currency were relaxed further. The limits on Thai investors and institutional investors to invest abroad, as well as the amount of foreign currency deposits by Thai residents are raised (Bank of Thailand 2007a). Aware of the adverse effects of the unremunerated reserve requirement on financial costs of businesses that need to raise funds from abroad, the Bank of Thailand issued an announcement on January 29, 2007 that allows businesses to fully hedge their foreign currency loans, debt issuance and credit packing with foreign exchange swaps or cross currency swaps as an alternative to unremunerated reserve requirement (Bank of Thailand 2007b). In addition, equity securities including warrants, transferable subscription rights, and depository receipts without option features are exempted from reserve requirement, and the transfers into and out of nonresident baht accounts, especially for special nonresident baht account for trades and services: SNT, are facilitated.      
Controls on capital inflows were relaxed further as the Bank of Thailand issued a revision of the measures to prevent Thai baht speculation and options on unremunerated reserve requirement on March 1, 2007 (Bank of Thailand 2007d). The requirement for non-residents to hold government bonds, treasury bills and the Bank of Thailand’s bonds longer than 3 months in the previous circulation (Announcement No.48/2006) is revoked. Investors are provided more flexibility in holding aforementioned securities shorter than 3 months to reinvest in other types of debt securities (bonds, treasury bills, debentures, bills of exchange, and promissory notes) and unit trusts both listed and unlisted in the SET, provided that the investment is fully-hedged and deposited into a Special Nonresidents Baht Account for Debt Securities and Unit Trusts (SND) with daily outstanding balance of no more than 300 million baht per nonresident. Nonresidents are allowed to choose to either comply with reserve requirement or fully hedge their investments, but hedging must be in the forms of foreign exchange swaps or cross currency swaps with a maturity of 3 months and longer, and swap contracts cannot be unwind and must be rolled over throughout the investment periods.  
Foreign exchange regulations on capital outflows were relaxed more on July 24, 2007 (Bank of Thailand 2007e). Companies registered in the SET are allowed to buy foreign exchange for their direct investment abroad to the limit of 100 million US dollar per year; Thai investors, both individuals and juristic persons, are given more flexibility to hold foreign currency deposits with financial institutions in Thailand; the limit of money transferred abroad is raised; the period that foreign currency income must be converted to Thai baht is expanded; and institutional investors are allowed to invest in the form of deposits with foreign financial institutions. Further relaxation of measures to manage capital inflows was announced on December 17, 2007 (Bank of Thailand 2007f). To increase flexibility in conducting business and lessen financial costs of domestic private sector and foreign investors, some restrictions on capital inflows were modified. Loans, and investment in fixed income securities and mutual fund units are given a fully hedge option as an alternative to the reserve requirement; the reserve requirement on investments in equity-like securities, specifically warrants and exchange traded fund (ETF) units is waived. In addition, regulations on foreign currency deposit and transfer are relaxed. After a period of gradual relaxation of capital controls, the unremunerated reserve requirement on short-term capital inflows was eventually abolished, being effective on March 3, 2008 (Bank of Thailand 2008). It ends the episode of capital controls in Thailand. 
Appreciation Trend of Thai Baht during 2001- March 2008
Figure 1 depicts the trend of Thai baht/US dollar exchange rates during January 2000 – March 2008. The appreciation trend of Thai baht started in May 2001. The baht appreciation intensified in the second half of the year with the movement range between 43.12 to 45.62 baht to the US dollar. The appreciation continued in 2002, especially in July, when the value of baht went up as high as 41.21 baht to the US dollar. The restrictions on short-term capital inflows and the relaxation on capital outflows imposed in 2003 were not so successful in suppressing baht appreciation. Exchange rates still went up further and peaked at 39.71 baht to the US dollar in December 2003. The movement of baht during 2003 was between 39.71 to 42.88 baht to the US dollar. The baht appreciation subdued in 2004 and 2005, though excessive exchange rate movements still occurred occasionally. Thai baht depreciated to 41.50 baht to the US dollar in August 2004 but appreciated abruptly to 38.48 baht to the US dollar in the first quarter of 2005. Baht depreciated again, appreciated slightly in the second half of 2005, and closed at 41.07 baht to the US dollar in December of that year. The movement ranges in 2004-2005 were 39.09 – 41.50 and 38.48 – 41.76 baht to the US dollar, respectively.  

--- INSERT FIGURE 1 HERE ---

Baht appreciation intensified in 2006, mainly as the result of capital influxes. Massive foreign capitals flowed to Thailand to get higher returns. The return on investment in Thai bonds in 2006 was 6% on average (interest rate of Thai government’s 30 days treasury bills in the same period was 5.62% on average), plus 17% from the appreciation of baht since the beginning of 2006. Altogether investors received a 23% return (The Nation Newspaper 2006e and 2007b, Bank of Thailand’s statistical data). Over three months (October – December 2006), some 100 billion baht or about 3 billion US dollar (calculated at the 3-month average exchange rate of 36.57 baht per US dollar) of foreign capital had flowed into Thailand to invest short-term and speculate on baht appreciation. Particularly in December 2006, some 1 billion US dollar a day had flowed into Thailand (The Nation Newspaper 2006b). To mitigate excessive exchange rate fluctuations, the Bank of Thailand imposed restrictions on short-term speculative inflows and simultaneously relaxed regulations on capital outflows. The measures aimed at boosting the supply of baht to match the increasing demand for baht, and consequently lessening the pressure on baht appreciation. Nevertheless, baht appreciation persisted. The Bank of Thailand thus employed verbal intervention to manipulate market expectation by repeatedly warning the markets that it would introduce tough measures to suppress hot money from speculating on Thai baht (The Nation Newspaper 2006d). Despite the Bank of Thailand’s verbal and actual interventions, there was still one-way bet on baht and the market expectation on baht appreciation held firm. Rumors spread in the financial markets that baht could eventually go up to 29 to 32 baht to the US dollar (The Nation Newspaper 2006e). Officials at the Bank of Thailand were afraid that Thai baht would break 34 baht to the US dollar, the psychological level that would be difficult to stop (The Nation Newspaper 2007a and 2007b). On December 15, 2006 the baht/US dollar exchange rate stood at 35.09 baht to the US dollar, on the verge of breaking the psychological level. The central bank’s governor at the time later admitted that the Bank of Thailand was not certain where the level of exchange rates would end without intervention (The Nation Newspaper 2007a). Thus, the strong measure of capital controls in the form of 30% unremunerated reserve requirement was imposed on Monday December 18, 2006. The announcement was seen as an urgent, as in normal practice financial measure is introduced on a Friday to give some time to the market for digesting information over the weekend. With stricter measure, Thai baht weakened to 35.90 baht to the US dollar on December 19, 2006. However, the volatility of baht/US dollar exchange rates in 2006 increased with baht fluctuating within the range of 35.83 – 39.62 baht to the US dollar, the widest movement in all periods of our study. 

The appreciation trend continued in 2007 but the volatility became moderate. The value of baht moved within a narrower range of 33.70 – 35.97 baht to the US dollar. At the beginning of second quarter, exchange rate of baht/US dollar broke the Bank of Thailand’s implicit upper band of 34 baht to the US dollar. By December 2007, baht had appreciated to 33.70 baht to the US dollar, an appreciation of 5.94% compared to the rate of December last year. By the time unremunerated reserve requirement was abolished in March 2008, the baht/US dollar exchange rate had reached 31.46 baht to the US dollar, 2.54 baht above the implicit upper band. In conclusion, the trend of baht appreciation and the volatility of baht/US dollar exchange rates are prominent in 2001-March 2008. Thai baht has strengthened from 45.62 baht to the US dollar in July 2001 to 31.46 baht to the US dollar in March 2008, an appreciation of over 31%. Furthermore, the baht/US dollar exchange rates have broken the Bank of Thailand’s implicit upper band since April 2007.    
BANK OF THAILAND’S FOREIGN EXCHANGE INTERVENTION

Mechanism of the Bank of Thailand’s Foreign Exchange Intervention
It is evident in the preceding section that the baht/US dollar exchange rates have appreciated precipitately during 2001-March 2008. To prevent excessive exchange rate volatility in short-run, the Bank of Thailand has intervened in the foreign exchange markets (Financial Markets Operations Group 2004, 5). Both the techniques of verbal and actual interventions have been employed. The actual intervention is mainly conducted by outright spot transactions of selling Thai baht against the US dollar. Meanwhile, sell/buy swaps are used in conjunction with the spot intervention to influence the baht liquidity in the foreign exchange markets (Financial Markets Operations Group 2004, 7 and Waiquamdee 2008).
Figure 2 elucidates the mechanism of official intervention by the Bank of Thailand during the period of baht appreciation. Three parties involve in this mechanism. First is the private sector including domestic corporations, foreign investors and speculators. Each type of private sector responds differently to the market expectation on baht appreciation, as shown in Table 3. The normal response of domestic corporations to the expectation on baht appreciation is to sell their foreign currency receivables forward so as to manage transaction exposure of their income streams. This is evident in increasing net forward position of Thai exporters as baht appreciates. Selling US dollar forward of Thai exporters has increased rapidly since the second half of 2006. As of March 2008, it amounts to 23,000 million US dollar, compared to the level of 4,500 million US dollar in January 2006 (Waiquamdee 2008). Because foreign currency payables benefit from baht appreciation, corporations tend to do nothing. When baht appreciates, the burden of foreign currency payables would lessen. Under such circumstance, Thai importers rarely enter into forward contracts of buying US dollar. Buying US dollar forward by Thai importers, as of March 2008, amounts to 5,000 million US dollar, increased slightly from the outstanding of 4,000 million US dollar in January 2006 (Waiquamdee 2008). Summarily, when the market expectation is on baht appreciation, the net position of domestic corporations is the selling US dollar forward or buying Thai baht forward. 
--- INSERT FIGURE 2 HERE ---

--- INSERT TABLE 3 HERE ---

With high return on investment in Thai capital markets and additional profit derived from baht appreciation when funds are repatriated, it is likely that foreign investors would not enter into forward contracts of buying US dollar/selling baht. Under the circumstance that the market expects baht to appreciate, foreign investors usually hold the net position of selling US dollar or buying baht spot. Such response would intensify the market pressure on baht appreciation in the spot foreign exchange markets. The last group is speculators. To gain dear profits, speculators have tendency to take uncovered long position in appreciation-prone currency, Thai baht. It is equivalent to taking uncovered short position in depreciation-prone currency, the US dollar. Speculation arises in the forward foreign exchange markets as speculators enter into forward contracts of selling US dollar/buying baht. If baht actually appreciates at the maturity date of forward contracts, speculators will earn easy profits by delivering US dollar in exchange for Thai baht with their forward contracts and then selling baht in the spot foreign exchange market. Because of this profit making strategy, the net position of speculators is selling US dollar forward or buying baht forward. For the whole market, the pressures on baht appreciation arising from the net foreign exchange position of private sector occur in both spot and forward foreign exchange markets, as illustrated by transaction [1] and [2] of Figure 2. The second party in the mechanism of Bank of Thailand’s intervention is commercial banks as the authorized exchange dealers. The third party is the Bank of Thailand, the country’s central bank. To simplify the analysis, it is assumed that all forward contracts are treated as if they had the same maturity and all forward rates as if there were only a single rate.  

The private sector’s response to the market expectation on baht appreciation creates pressures of baht buying in both spot and forward foreign exchange markets. Commercial banks, being the counterparties of private sector in foreign exchange transactions, thus hold the opposite position. Specifically, they have long position in depreciation-prone currency, the US dollar, and short position in appreciation-prone currency, Thai baht. This foreign exchange position will incur loss to commercial banks if baht appreciates. Under the assumption that commercial banks do not want to take any risk exposures, the commercial banks’ covering operation would respond in the same way as if banks have entered directly into contracts with their counterparties. As standard practice to balance the long forward position in the depreciation-prone currency, commercial banks cover their exchange risk exposures by immediately selling US dollar spot, as shown by transaction [3] of Figure 2. Through this mechanism, the pressure on baht appreciation in the forward foreign exchange market intensifies the pressure on baht appreciation that is already overwhelming in the spot market. Even though the commercial banks’ foreign exchange position is then balanced, their maturity mismatch resulting from the covering of foreign exchange risks still exists. This maturity mismatch, in theory, is equivalent to borrowing in one currency to re-lend in another currency for the period matching the maturity of the forward foreign exchange contracts. In this situation, it means borrowing US dollar and lending Thai baht. Two means are available to cover the commercial banks’ maturity mismatch: resort to interbank market or foreign exchange swap.
By borrowing US dollar from the interbank market (transaction [4]), converting it into Thai baht in the spot foreign exchange market (transaction [3]), and re-lending baht in the interbank market for the period matching the maturity of forward foreign exchange contracts (transaction [5]), commercial banks make use of the interbank market and spot transaction to cover both foreign exchange risk and maturity mismatch. On maturity, commercial banks will get baht from their loan contracts, use it to fulfill their forward foreign exchange obligations with non-financial customers, and receive US dollar in return to repay their US dollar borrowings. A survey of the Bank of Thailand’s data on 1-month LIBOR and 30-day Thailand’s treasury-bill rates reveals that interest rates in Thailand have moved along with LIBOR rates. In many periods, particularly in 2004, 2006 and 2007, interest rates in Thailand have been lower than LIBOR rates. With small positive or even negative differentials of Thailand’s interest and LIBOR rates, resorting to interbank market to cover maturity mismatch is not cost effective. Earnings from lending baht would hardly cover payments of US dollar loans. Besides, without sterilization of the monetary authorities the effect of borrowing US dollar/lending baht would increase the supply of baht in the interbank market, and subsequently reduce interest rates of baht loans relative to US dollar loans even further. It therefore appears that commercial banks would not find transactions that involve holding baht loans by US dollar borrowings worthwhile. 
Under such circumstances, commercial banks are more likely to resort to foreign exchange swaps. Whereas the spot leg of swap (transaction [7]) provides commercial banks US dollar credits to buy baht spot (transaction [3]), the forward leg of swap (transaction [8]) assures commercial banks that they would get baht at the time the forward contracts become due. By transacting a buy/sell foreign exchange swap together with a spot sale of US dollar, commercial banks can cover their foreign exchange risk and maturity mismatch. The net effect of covering operation is the forward sale of US dollar by commercial banks (transaction [8]). In the absence of official intervention, this market condition would lead to wider forward premium of baht or wider forward discount of US dollar. Forward rate tends to widen until it reaches the level at which sufficient arbitrage funds are forthcoming to provide the counterparty for baht buying. Nevertheless, wider forward premium of the Thai baht would have fueled the market expectation on baht appreciation, and hence the Bank of Thailand intervenes to keep the forward premium of Thai baht stable. With narrow forward premium of the baht and intense expectation of baht appreciation, no private party would be a willing net supplier of US dollar credit and become the counterparty of forward foreign exchange. Under such conditions, swap activities of the Bank of Thailand help commercial banks out of difficulty. The Bank of Thailand itself has become the counterparty of swaps and the supplier of US dollar credits to commercial banks.

The analysis elucidates that, during baht appreciation, the Bank of Thailand intervenes in the spot foreign exchange market by buying US dollar/selling baht (transaction [3]) to stabilize the spot baht/US dollar exchange rates. It simultaneously intervenes through the sell/buy swaps (transaction [7] & transaction [8]) to keep forward premium of Thai baht stable. The Bank of Thailand’s spot transaction in the swaps offsets its spot intervention. Hence, the net effect of the Bank of Thailand’s intervention is the buying US dollar forward, which means the Bank of Thailand itself takes uncovered long position in depreciation-prone currency, the US dollar. The official intervention results in a rapid accumulation of foreign exchange reserves and net forward position of the Bank of Thailand.
Bank of Thailand’s Foreign Exchange Intervention and International Reserves
Through commercial banks’ covering operation, the pressure of buying baht forward by domestic corporations and speculators passes into the spot foreign exchange markets and intensifies baht buying pressure of foreign investors that is already overwhelming in the spot markets. To suppress baht buying pressure in the spot markets, the Bank of Thailand has intervened with outright spot transactions by selling Thai baht/buying US dollar. This has led to rapid increases in Thailand’s foreign exchange reserves, particularly during 2006-2008 when the intervention has taken place aggressively. Foreign exchange reserves have increased from 50.50 billion US dollar as of December 2005 to 107.35 billion US dollar as of March 2008. Compared to the reserves of 38.65 billion US dollar before the 1997 Thai Currency Crisis, the country’s foreign exchange reserves have increased by almost 3 times. The trend of foreign reserve accumulation is prominent, as evident in Figure 3. DBS Research Group reported on December 22, 2006 that foreign exchange reserves of Thailand as a percentage of GDP has doubled the ratio in the 1990s, amounting to 4.6% in 2002, 4.8% in 2004, and 6.2% in 2006 (The Nation Newspaper 2006e).
--- INSERT FIGURE 3 HERE ---

The Bank of Thailand’s spot intervention of buying US dollar/selling baht (transaction [3] in Figure 2) creates a repercussion as baht supply is injected into the domestic money market. Without sterilization, increasing baht liquidity would cause the domestic interest rates to fall. Adhering to the overriding goal of price stability under the inflation targeting framework (with core inflation target of 0-3.5%), the Bank of Thailand could not let domestic interest rates fall as inflationary threat in the Thai economy is rising. Under such intertwined condition, sterilization of the expansionary impact of the spot foreign exchange intervention becomes necessary. Three monetary policy instruments are available for conducting open market operations to absorb baht liquidity in short run. These include repurchase operations through Bank of Thailand’s repurchase market or bilateral repurchase, issuance of BOT bonds, and foreign exchange swaps. A combination of these instruments is used for sterilization during baht appreciation (Economic Team 2007), as shown in Table 4.
--- INSERT TABLE 4 HERE ---
As mentioned in the preceding section, in the situation of small positive or even negative differentials of Thai-foreign interest rates, it is more likely that foreign exchange swaps will be a preferable tool for commercial banks to cover the currency and maturity mismatches that arise from their foreign exchange transactions with non-financial customers. To stabilize baht/US dollar exchange rates, the Bank of Thailand itself has become the counterparty of swaps. The spot transaction of swaps (selling US dollar/buying baht) offsets the Bank of Thailand’s spot foreign exchange intervention (buying US dollar/selling baht), and consequently baht liquidity is absorbed from the domestic money market. Meanwhile, its forward transaction of swaps (buying US dollar/selling baht) means that the Bank of Thailand takes uncovered long position in the depreciation–prone currency, the US dollar. As the Bank of Thailand has intervened aggressively with sell/buy swaps, particularly during intensifying baht appreciation pressure in 2007-2008, its net forward position of buying US dollar/selling baht increases tremendously, as evident in Figure 4. The net forward position had been the selling US dollar/buying baht forward until the end of 2002 before turning to the opposite position of buying US dollar/selling baht forward afterwards. The outstanding forward position increases and peaks at 23.32 billion US dollar in February 2008. 
--- INSERT FIGURE 4 HERE ---
On the one hand, a high level of foreign exchange reserves supports a confidence in Thai baht. On the other hand, it incurs some repercussion to the domestic economy making it more costly to sterilize. As foreign exchange reserves and forward obligations of US dollar buying increase, the Bank of Thailand’s foreign exchange intervention becomes the subject of criticism (Economic Team 2007). This is because the Bank of Thailand’s long position on the depreciation-prone currency, the US dollar, has incurred accounting loss when foreign exchange reserves are valued in Thai baht. It is reported that such loss in 2005 was as high as 174 billion baht, or approximately 2.2% of GDP. The Bank of Thailand responded to the criticism immediately by issuing the announcement No.9/2007, dated February 23, 2007 (Bank of Thailand 2007c). It argued that, of the total loss of 174 billion baht, as much as 173 billion baht was due to foreign exchange valuation loss. Despite diversifying foreign assets into various foreign currencies, valuation of foreign exchange reserves in terms of baht still resulted in a loss as the baht had appreciated considerably against all these currencies. It asserted that the loss did not inflict any damage to the Thai economy as the foreign assets which comprise the foreign exchange reserves remain intact and have gained in value when measured in foreign currency terms. In addition to this controversy, the fact that Bank of Thailand’s foreign exchange intervention has led to the accumulation of foreign exchange reserves and increasing net forward position in the depreciation-prone currency is undeniable. Due to the scope of this study, the implications and repercussion of such consequences are left to be explored in future research.    
CONCLUSION

This study is able to extract the mechanism that the Bank of Thailand has employed in its foreign exchange intervention during the period of baht appreciation (Figure 2). With domestic corporations and speculators taking long forward position on baht (buying baht forward), the pass-through mechanism arising from commercial banks’ covering operation transmits baht buying pressure into spot foreign exchange markets and intensifies baht buying pressure of foreign investors that is already overwhelming in the spot markets. The Bank of Thailand’s intervention in the spot markets by buying US dollar/selling baht creates an expansionary monetary impact as baht supply is injected into the domestic money market. Adhering to the overriding goal of price stability under inflation targeting framework and the domestic economic situation of rising inflationary threat, the Bank of Thailand has sterilized monetary impact of its spot foreign exchange intervention. Sell/buy foreign exchange swap (selling US dollar spot/buying US dollar forward) is the major tool that the Bank of Thailand uses for conducting open market operations to absorb baht liquidity. Taking into account the situation of small positive or even negative differentials of Thai – foreign interest rates, the Bank of Thailand’s foreign exchange swaps match perfectly with the commercial banks’ need to cover their currency and maturity mismatches. To stabilize the baht/US dollar exchange rates, the Bank of Thailand itself has become the counterparty of commercial banks’ foreign exchange swaps. Spot transaction of the Bank of Thailand’s swaps (selling US dollar/buying baht) offsets its spot foreign exchange intervention (buying US dollar/selling baht). Consequently, baht liquidity is absorbed from the domestic money market. Meanwhile, its forward transaction of swaps (buying US dollar/selling baht) is equivalent to the Bank of Thailand’s taking uncovered long forward position in the depreciation–prone currency, the US dollar. The Bank of Thailand’s foreign exchange intervention results in rapid increases in foreign exchange reserves and forward obligations of buying US dollar, especially during 2006-2008 when the size of intervention is unprecedented. Even though a high level of foreign exchange reserves supports a confidence in Thai baht, it incurs some repercussions to the domestic economy. With more liberalization of capital accounts, mitigating exchange rate volatility at the same time of managing domestic economy has become increasingly difficult. This study scrutinizes the experience of Thailand and elucidates the mechanism that a small developing country employs in foreign exchange intervention. It provides an example to other small developing countries that are facing or expect to face the similar problem in the future.
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Table 1: Bank of Thailand’s announcements relating to capital flow management

	Announcement Date
	Subject
	Document No.

	15 May 2001
	Additional reports on nonresident baht accounts
	70/2001

	5 Jun. 2002
	Regulations on the maintenance of net foreign exchange positions
	21/2002



	23 Jul. 2003
	Relaxation of exchange control regulations
	23/2003

	11 Sep. 2003
	Measure to curb short-term capital inflows
	32/2003

	14 Oct. 2003
	Additional measure to prevent Thai Baht speculation
	33/2003

	20 Apr. 2006
	Relaxation of exchange control regulation relating to 
investment in securities abroad
	12/2006



	7 Nov. 2006
	Revision of measures to prevent baht speculation
	42/2006

	4 Dec. 2006
	Measures to curb short-term capital inflows
	48/2006

	18 Dec. 2006
	The reserve requirement on short-term capital inflows
	51/2006

	22 Dec. 2006
	Summary of the reserve requirement on short-term capital

inflows
	52/2006

	15 Jan. 2007
	Relaxation of exchange control regulations on capital 
outflows and holding of foreign currency 
	1/2007

	29 Jan. 2007
	Option on unremunerated reserve requirement
	5/2007

	1 Mar. 2007
	Revision of measures to prevent Thai baht speculation 
and options on unremunerated reserve requirement
	13/2007

	24 Jul. 2007
	Relaxation of foreign exchange regulations on foreign 
currency deposits and transfers
	33/2007

	17 Dec. 2007
	Further relaxation of measures to manage capital flows
	62/2007

	29 Feb. 2008
	Lifting of the reserve requirement on short-term capital 
inflows
	9/2008


Source: Bank of Thailand (2001, 2002, 2003a, 2003c, 2003d, 2006a, 2006b, 2006c, 2006d, 2006e, 2007a, 2007b, 2007d, 2007e, 2007f, 2008).
Table 2: Types of capital inflows that are subject to and exempted from the Bank of Thailand’s unremunerated reserve requirement
Foreign exchange transactions that are exempted from 30 percent reserve requirement include

1) Foreign exchange transactions related to current accounts (trade, services, investment income and unilateral transfers)

2) Investment in equity securities in SET, TFEX, and AFET subjected to the provision that funds are put in “Special Non-resident Baht Account for Equity Securities: SNS). This does not include investment in mutual funds and warrants. 

3) Foreign direct investment with ownership more than 10% or participating in management

4) Investment in real estate such as land and condominium (not include investment in mutual funds)

5) Foreign borrowing in which loan contracts are made before December 19, 2006

6) Foreign exchange transactions related to swaps for the renewal of foreign exchange hedging

7) Foreign exchange transactions in volume below USD20,000 (value at spot exchange rate)

8) Foreign exchange transactions in form of traveler’s checks and bank notes

9) Foreign exchange transactions from Thai Embassies, government’ units and Thai Consular, foreign embassies, consular, United Nations, and international organizations located in Thailand

10) Foreign exchange transactions arising from foreign currency denominated loans of Thai government or government agencies 

Foreign exchange transactions that are subjected to 30% reserve requirement include

1) Investment in debt securities from December 19, 2006 onwards

2) Foreign currency denominated debts in which contracts are made from December 19, 2006 onwards

3) Other foreign exchange transactions that are not exempted in previous section.
Source: Bank of Thailand (2006e).
Table 3: Private sector’s response to the market expectation on baht appreciation
	
	Domestic corporations
	Foreign investors
	Speculators

	
	Foreign exchange receivables 
	Foreign exchange 
payables  
	
	

	Spot
	-
	-
	Sell Fx spot/

Buy baht spot
	-

	forward
	Sell Fx forward/

Buy baht forward
	Do nothing
	Do nothing
	Sell Fx forward/

Buy baht forward


Table 4: Sterilized intervention of the Bank of Thailand
	
	BOT bond 
issuance

(billion baht)
	Repurchase agreement (billion baht)
	Forward Position (billion US dollar)
	Forward Position (in billion baht equivalent)

	Dec. 2006
	n.a.
	-126.2
	6.9
	245.5

	Jan. 2007
	5.0
	-118.7
	7.6
	271.9

	Feb. 2007
	79.0
	-131.1
	8.5
	303.0

	Mar. 2007
	62.6
	-63.0
	8.1
	282.6

	Apr. 2007
	30.0
	n.a.
	9.4
	326.1


Note: Forward position in US dollar is converted to Thai baht using Bank of Thailand’s reference exchange rate of that month.

Source: Economic Team (2007) and Bank of Thailand’s statistical data.
Figure 1: Baht/US dollar foreign exchange rates, January 2001 – March 2008 
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Figure 2: Bank of Thailand’s foreign exchange intervention during baht appreciation 
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Figure 3: Foreign exchange reserves at the Bank of Thailand
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Figure 4: Net forward position of the Bank of Thailand
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