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Abstract
We explore the monetary transmission mechanism in Korea, which is a small open economy. We focus on the country’s financial markets in the 1990s, as they went through significant institutional and structural changes in the aftermath the Asian currency crisis in 1997. We test the effects of monetary policy shocks on the key macroeconomic variables of the country. In addition, we explored the positive spillover effect from the US to Korea, which could be linked to changes in the monetary policies of the U.S.  We find that (i) the explanatory power of monetary policy shocks on the country’s key economic indicators increase from 1990 to 2003, and (ii) following the financial crisis in 1997, not only did the efficiency of the country’s financial markets improve but also the integration of its markets to the global capital markets expanded. 
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Monetary Transmission Mechanism of a Small Open Economy During Sweeping Financial Reforms: A Case of Korea 
1. Introduction

This study examines the monetary transmission mechanism of South Korea (hereinafter Korea), a relatively small open economy, during the period between 1990 and 2003. This period is by all accounts the most tumultuous time for its economy.  Lauded as the economic success model for other developing economies, the country was well underway in implementing its own financial liberalization in earnest when it was gripped by the Asian financial crisis in 1997-98. The IMF rescue ensued, and Korea had to undertake a series of sweeping financial reforms mandated by the IMF conditional lending. Literally overnight, the country had to open all sectors of its financial industry and make its balance of payments capital account fully convertible.   As Feldstein (1998) and Bhagwati (1998) point out, these reform conditions are so sweeping that neither Europe nor Japan would have met them during their post-WWII early growth period. 

As more conventional measures, the IMF conditional lending also stipulated an increase in interest rate, tightening government budgets to slow demand, control of monetary aggregate to keep the rate of inflation from eroding the benefits to export competitiveness of currency devaluation (Kregel, 1998). The devastating impacts of the IMF-mandated measures
 are glaring: in a short span of approximately one year following the crisis, the country’s unemployment rose four times from 2.6 percent to 6.8 percent and GDP growth fell from a positive 5.0 percent to a negative 6.7 percent,
 and the stock prices plummeted by 57.8 percent.
 

In the study of transmission mechanism of monetary policies, statistical measurement of a specific policy, that is exogenous and yet significantly influences the economic performance, is important, and the identification of  relevant exogenous monetary policy variables requires an examination of disturbance terms as shown by Berument (2001, p.2). We implement the vector autoregression (VAR) analysis in this study, extending the identified VAR model used by Kim (2000b, 2001a, 2001b) for a small open economy scheme. 
Identified VARs are widely used for the study of monetary policy shocks dealing with developed economies, especially the U.S. economy, such as Sims (1980), Gordon and Leeper (1994), Christiano, Eichenbaum, and Evans (1996), Sims and Zha (1998), Christiano, Eichenbaum, and Evans (2000) and Gali, Lopez-Salido and Valles (2003). In addition, there are similar studies that deal with inter-country shock transmission between developed countries, such as Christiano, Eichenbaum, and Evans (1995), Kim (1999), Kim and Roubini (2000a) and Kim (2001b). However, there is relative paucity in the literature that deal with small open and developing economies like Korea, the country whose central bank has to grapple with two additional tasks for which few central banks of developed countries are concerned with: (i) a high proportion of the country’s assets and liabilities holdings denominated in foreign currencies, and (ii) the need of competent supervisory capability on the part of the central bank to prevent devastating effects of currency devaluation which we have seen during the height of the Asian currency crisis (Berument, 2001, p.1).

The Asian financial crisis revealed the structural weakness of Korea’s financial sector and policy missteps of the country’s monetary authority. The lesson from the crisis is that Korea as a small open economy is very vulnerable to the catastrophic effect of competitive currency depreciation in the world of inter-dependent cross-border production and finance. When we consider the fact that the financial crisis took place concurrently with rising oil prices in the mid 1990’s, the study of the country’s monetary policy regimen during the decade of 1990 is of prime importance in designing preventive measures for all small open economies of the world.

In this study we evaluate the effectiveness of the financial reforms implemented by the Korean government in the aftermath of the Asian financial crisis,
 comparing  the effects of monetary policy shocks identified for the entire study period, which includes the crisis between 1991and 2003,  with those examined for the period of 1991 and 1996 leading up to the crisis. Our emphasis is on the effects of a contractionary monetary policy shock of Korea on its domestic variables and trade statistics and on investigating a positive spillover effect from the U.S. monetary policy shocks.
 Our findings are: (i) the contractionary monetary policy shocks have better explanatory power in the fluctuations of most domestic variables except output in the entire period under study, (ii) the foreign shocks such as the oil price and the U. S. federal fund rates account for a large part of output fluctuations in Korea, (iii) the expenditure switching effect overwhelms the income absorption for both the pre-financial crisis period and the entire period under study of trade statistics, (iv) a positive spillover effect from the U. S. to Korea through the world capital market channel for the entire period is confirmed under U.S. money contraction, and (v) the explanatory power of monetary policy shocks on many variables increase for the entire period under study, suggesting that post-crisis financial reforms improved not only the efficiency of the Korean financial market but also the integration of the Korean market to the world capital markets.  

The remainder of this study is presented as follows. In Section 2, we describe a brief history relevant to changes in the structure of the Korean financial market in the 1990s. Section 3 presents the VAR modeling and data, while Section 4 examines the effects of monetary policy shocks on various domestic variables and trade statistics. Monetary positive spillover effects from the U.S. to Korea are also examined for the pre- and post-Asian financial crisis in the section.  Concluding remarks are found in the last section.  
2. A Brief History of Structural Changes in Korean Financial Market in the 1990s
 
2.1. Financial Reform and Financial Instability
Korea has led other emerging economies in Asia in implementing financial liberalization. It initiated the serious reform of its financial markets in the mid- 1980’s, followed by its ambitious reforms in the early 1990’s necessary to become a member of the OECD, which it joined in 1996.  It should be noted that financial liberalization is a two-edged sword: on one side, financial liberalization is a necessary tool for the optimal use of capital that improves the efficiency of the country’s financial markets. On the other side, financial liberalization has often destabilized many domestic markets of small open economies in particular.

In 1997-98, in the aftermath of the Asian financial crisis, Korea was forced to undertake financial sector restructuring under the terms of conditional lending by the IMF. Since the IMF-mandated restructuring constitutes the catalyst for the sweeping reforms of Korea’s financial sector, we discuss below the chronology of events and background information delineated by two time periods: the pre- and post-crisis periods.
2.2. Pre-Crisis Reforms 
In March 1990, the Korean government adopted a variant of a managed floating exchange rate regime, and encouraged capital inflows by amending the Foreign Exchange Management Act (FEMA) in 1991 (Park, 1995). Nonresidents were allowed to purchase Korean stocks up to three percent of the outstanding shares of each company per individual, but no more than ten percent of a company in total. In June 1993, the Korean government announced a plan for financial liberalization and opening of the financial sector, which aimed at substantial progress in the deregulation of domestic financial markets. Liberalizing capital outflows, the restrictions of direct investment of domestic residents and institutional investors were liberalized significantly. 
Along with the opening of its capital markets to foreign investors, Korea lifted restrictions on the type of lending activities, securitization and offshore banking activities of Korean banks and non-financial business (Kregel, 1998). In particular, its short-term finance companies were converted into investment banks, which could raise funds at offshore markets. According to the Korean Securities Supervisory Board, 28 Korean securities firms operated over 100 funds with assets of nearly $3 billion located in Malaysia, Ireland and France before the Asian currency crisis.
  In 1996 alone, Korean entities issued $16 billion worth of bonds overseas, or approximately 37 percent of all offshore bonds raised by developing economies in Asia in the year (Kregel, 1998, p.6). All these liberalization policies contributed to a large inflow of foreign capital in the early 1990s, and bank lending increased.
In summary, viewed from the monetary policy perspective, the pre-crisis financial liberalization and reforms are characterized by the country’s policy actions designed to broaden the country’s own capital markets in the long run and to ameliorate its weakening current account situation in the short run. It should be noted, however, that the large amount of capital inflow later magnified the country’s economic problems by government policy of keeping the exchange rate pegged to the dollar (Hahm and Mishkin, 2000, pp 5-6).
2.3. Post-Crisis Reforms

Financial crisis follows prior monetary and credit expansion. The Asian financial crisis was no exception. From a financial perspective, the crisis was a combination of financial liberalization, which gave rise to monetary and credit expansion, and dynamic interactions between unanticipated exchange rate depreciation and a resulting high interest rate to defend the currency which, in turn, made borrowers unable to make their debt repayment.  Since it was easy for Korean businesses and banks to borrow funds denominated in foreign currencies, their debt-burden increased rapidly when there was an unanticipated devaluation of Korean Won.
  In retrospect, Korean banks and large borrowers lacked manpower and management expertise on risk assessment which was aggravated by the weak financial regulation and supervision (Hahm and Mishkin .pp 5-6). 
Under the IMF program, the Korean government undertook an extensive capital market opening to attract foreign capital and to stabilize the foreign currency claims. In December 1997, the full-fledged floating exchange rate system was introduced. Subsequently, all institutional restrictions on mergers and acquisitions of domestic firms by foreign investors were completely abolished. In addition, the real estate market was completely opened in May 1998. In April 1999, the new Foreign Exchange Transactions Law was passed, and foreign exchange and capital account transactions by individuals were allowed and all vestiges of restrictions on foreign exchange transactions by corporations and financial institutions were liberalized (Kim, 2003). 

In the monetary policy front, an explicit inflation targeting was introduced, and the operating target of the monetary policy was shifted from the money aggregates (M2) to short-term interest rates. There are several reasons for this operating target shift. First, short term interest rates are more transparent and easier to monitor than aggregate quantity variables, such as M2. Second, international investors demanded a more frequently observable variable than monetary aggregates that could read off the monetary policy stance. Third, the drastic financial market restructuring in the post-crisis environment casts serious doubts over the stability in the relationship between monetary aggregates (M2 in particular) and real economic variables in the short run, as well as in the long run (Cho, 2002).
3. The Methodology
3.1 VAR Model
We consider a reduced form equation of the economy as follows;
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We obtain the reduced-form equation from the structural-form equation that can be converted. Therefore, an explanation regarding the relationship between disturbance terms in both forms for the identification is in order. In the structural form equations, we have white noise disturbances 
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The error terms in the reduced form equations are linear combinations of the structural disturbances. We can define the relationship between error terms in both forms as follows;
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 restrictions on G to identify both sides in (2). There are several ways to obtain the impulse responses. In this paper, we use Choleski decomposition suggested by Sims (1980).
 Since G is a lower triangular matrix by Choleski decomposition, we can have a recursive structure between error terms in both forms and we can also have the number of restrictions to be exactly identified. 
3.2 The Identification Schemes and Data

As mentioned in Section 1, in the study of transmission mechanism of monetary policies, statistical measurement of a specific policy that is exogenous is important, and an identification of the exogenous monetary policy requires an examination of disturbance terms used in the analytical model. In this paper, we adopt two identification schemes. In the first model, we analyze the effects of monetary policy shocks on domestic variables and trade statistics. In the second model, we test the positive spillover effect from the U.S. to Korea.   

The vector of variables in the first model is {OP, USFFR, KIP, KCPI, KCR, KM2, Y}
, where OP is the oil price in terms of U.S. dollars, USFFR is the U.S. Federal Funds Rate, KIP is Korean industrial production, KCPI is the Korean consumer price index, KCR is a Korean short term interest rate (Call Rate) that is a money market rate, KM2 is a Korean monetary aggregate, an Y is trade statistics (trade balance (KTB) and terms of trade (KTOT)) and the nominal exchange rate (KUSEX) (Korean Won/U.S. dollar). We add each variable in Y one by one into the model. We consider the differences in the volumes of exports and imports as a proxy of trade balance in real terms (KTB) and the differences in the unit values of exports and imports as a proxy of the terms of trade (export price / import price) (KTOT) as Kim (2001a) did.
 
The exchange rate is expressed as units of Korean Won for one unit of U.S. dollars. The first variable, OP, is introduced as a proxy for negative and inflationary supply shocks. If the monetary authority uses a contractionary monetary policy facing a negative and inflationary supply shock, the responses in domestic macroeconomic variables reflect the effects of both the monetary contraction and a negative and inflationary supply shock. Introducing OP, we can control the effect of this kind of shock. The second variable, USFFR, is introduced to control the component of domestic monetary policy that reacts to exogenous monetary policy shocks (the U.S. monetary policy shocks). We consider OP and USFFR as exogenous variables. That implies there is no feedback from the Korean domestic variables to these two variables. However, we allow for the contemporaneous effects of exogenous variables on the Korean domestic variables. {KIP, KCPI, CR, KM2} are well-known variables in identifying monetary policy shocks. We consider these variables with the variables in Y as endogenous variables. 
In the second model, the vector of variables is {USIP, USCPI, PC, USFFR, USM1, Y}
 where USIP is U.S. industrial production, USCPI is the U.S. consumer price index, PC is a U.S. commodity price, USFFR is the U.S. Federal Funds Rate, USM1 is an U.S. monetary aggregate and Y is Korean trade balance and Korean industrial production and Korean exports and imports. Kim (2001b) used this identification scheme for the monthly data. 
We use a positive innovation of short term interest rate (the Call Rate for Korea and the Federal Funds Rate for U.S.) as a contractionary monetary policy shock. We use the monthly data in our models. All variables are expressed in logs except the interest rates. We use four lags for 1991-1996 and eight lags for 1991-2003 in the models.
 We also include complete seasonal dummies in the models. All Korean data are obtained from the Bank of Korea, and the data for the U.S. are obtained from the Federal Reserve Bank of Saint Louis.    

4. The results of VAR estimation
First, we consider the effects of positive, temporary innovations of short term interest rate on domestic variables. Second, we examine the effects of monetary policy shocks on trade statistics such as trade balance and terms of trade. Third, we examine the positive spillover effect from the U.S. to Korea. The Call Rate for Korea and the Federal Funds rate for the U.S. are considered as short term interest rates. In each section, each graph gives the impulses (over 48 months) to one-standard-deviation contractionary monetary policy shocks. The responding variables are named at the top of each graph. 

In all cases, we compare the effects in 1991-2003 with those in 1991-1996 to explore how the structural changes in Korean financial sectors, which the Korean government has adopted after the financial crisis in 1997, affect the responses of those variables. 

4.1 The Effects on Domestic Variables 
Here we discuss the effects of a contractionary monetary policy shock on domestic variables such as short-term interest rate, monetary aggregate (M2), domestic industrial production, domestic price level, the nominal exchange rate between Korea and the U.S. We report the impulse responses in Graph 1 for both periods. The interest rate rises initially and significantly. However, the increase of interest rate in 1991-2003 (about 10 months) lasts longer than that in 1991-1996 (about 4 months). In 1991-1996, money supply falls instantly and increases during very first two months. After that, money supply decreases persistently. In 1991-1996, we found a significant appreciation in the nominal exchange rate after a very short initial depreciation. In 1991-2003, there is a big swing in money supply. The money supply rises instantly and lasts about 15 months. 
------------------

Insert Figure 1 about here

------------------

Then, the money supply starts to fall significantly and persistently. In addition, the exchange rate depreciates initially and lasts about 15 months. Then, the exchange rate starts to appreciate significantly. Here it seems that we also have the so-called exchange rate puzzle.
 According to the effects on the money supply and the nominal exchange rate, it seems we use a monetary expansion policy instead of a contractionary policy. How could we resolve this puzzle? We might explain these puzzles with a huge foreign exchange inflow after the financial crisis in 1997 due to the high interest rate policy and political efforts of the IMF and Korean government. The monetary base consists of international reserves and domestic credits. When the Korean monetary authority tries to use interest rate tightening policy, they can use the open market operations to reduce money supply. Without the change of international reserves, money supply should fall with an increase in interest rates. However, if there is a huge foreign exchange influx, money supply can actually increase. This is the case that happened in Korea. Consequently, we could say that the effect of the foreign exchange inflow overwhelm that of a money tightening policy. This might be the answer to why we have the exchange rate puzzle. 
In both periods, the price level falls. The response of price level in 1991-2003 is more sluggish than that in 1991-1996. The reason might be also the effect of the increase of the money supply by the huge foreign exchange inflow. Due to this reason, we could conclude that the price puzzle does not appear.
  The outputs in both periods decline. However, we found that the peak decreases are different. The peak decreases are in about 4 months for 1991-1996 and in about 19 months for 1991-2003. 
While we are able to illustrate statistical influence that each shock or exogenous variable has on policy variables, the individual dynamic coefficients in the VAR are not so easy to interpret and the validity of these relations need to be evaluated further by forecast error decomposition. We conduct forecast error decomposition to summarize interactions among the policy variables being testes (Yang, 2003).

--------------------------

Insert Table 1 about here

-------------------------

Table 1 shows the contribution of monetary policy shocks to the forecast error variance for 1991-1996 and 1991-2003. For 1991-1996, the monetary policy shocks do not explain the fluctuations of output, price and the nominal exchange rate well. The highest contribution of monetary policy shocks to those variables is about 10 % in the exchange rate. These results are consistent with the findings of Kim (1999a) for major developed countries. However, the monetary policy shocks explain about 17-20 % in the fluctuations of the interest rate.   

For 1991-2003, the explanation of the fluctuations in price and the exchange rate has improved, especially in the long run, even though the explanation in output has gotten worse. The monetary policy shocks explain about 19 % in the fluctuations of prices and the exchange rate at the 48 month horizon and about 1 % of the fluctuations of output. However, the monetary policy shocks explain about 45 % in the short-run and about 38 % in the long run in the interest rate variations. In conclusion, the contractionary monetary policy shocks have better explanatory power in the fluctuations of most domestic variables except output in 1991-2003. We might conclude that the financial environment for the monetary transmission mechanism has been improved after the financial crisis in 1997.
-------------------


Insert Table 2 about here


-------------------

Here we have something interesting. In Table 2, the foreign shocks explain the fluctuations of output better than the domestic monetary policy shocks. For 1991-1996, the oil price and the U.S. Federal Funds Rate explain 16.79-18.85 % and 9.08-11.76 % in the fluctuations of output, respectively. For 1991-2003, the oil price just explains 1.02-1.64 % in output fluctuations. However, the U.S. Federal Funds Rate explains a little better, especially in the short-run. At a 12 month horizon and a 24 month horizon, that explains 11.32 % and 13.63 % of output fluctuations, respectively. The reason might be that the output was more sensitive to the financial environment than to the input sectors’ environment due to the financial crisis. This finding is consistent with Kim and Roubini’s (2000a) result for industrial countries.
4.2 The Effects on Trade Statistics 
Now we report the effects of the monetary policy shocks on trade balance and terms of trade in Graph 2 for both 1991-1996 and 1991-2003. First, we consider the trade balance for both periods. For 1991-1996, the volume of the trade balance decreases initially and fluctuates and returns to the baseline in about 1 year. For 1991-2003, it increases initially. The peak increase is in about 4 months. Then, it returns to the baseline in about 25 months. This result looks like the phenomenon of monetary expansion policy. In order to explain the responses of money supply and the exchange rate, we use a huge foreign exchange inflow. Likewise, we might use the same concept here to explain the movement of trade balance for 1991-2003. Second, we consider the terms of trade. For 1991-1996, the terms of trade decreases initially and increases fluctuating until about 15 months. For 1991-2003, the terms of trade decreases initially, but, after about 4 months, it increases and returns to the baseline in about 32 months. 

According to the Mundell-Flemming-Dornbush model, there are two major effects following by a monetary policy shock, which are the expenditure switching effect and the income absorption effect. Considering a contractionary monetary policy, there may be an appreciation in nominal exchange rate and an improvement of terms of trade, which both lead to a deterioration of trade balance (the expenditure switching effect). On the other hand, there may be a decrease of the demand of domestic and foreign goods, which results in an improvement of trade balance (the income absorption effect). For 1991-1996, the nominal exchange rate appreciates and the terms of trade decreases initially, but then increases. As a result, the volume of the trade balance decreases. For 1991-2003, the movements of variables look different. Due to the effect of a huge foreign exchange inflow, our results are close to the effects of a monetary expansion policy. The nominal exchange rate depreciates initially and appreciates eventually. The terms of trade decreases initially. As a result, there is an improvement of the trade balance. In our results, we could conclude that the expenditure switching effect overwhelms the income absorption effect in both periods. These findings are consistent with those in the small open and industrial economies such as the U.K., France and Italy (Kim (2001a)).
---------------------


Insert Table 3 about here


--------------------- 

In Table 3, we report the forecast error decomposition of trade statistics due to contractionary monetary policy shocks for both periods. For 1991-1996, the monetary policy shocks explain 14.28-16.87 % of the trade balance fluctuations and 21.30-22.43 % of the terms of trade fluctuations. For 1991-2003, they explain 11.25-25.77 % of the trade balance fluctuations and 4.62-20.25 % of the terms of trade fluctuations. The monetary policy shocks explain a little larger part of the fluctuations of the trade balance and the terms of trade, especially in the long horizon, than the results for France, Italy and the UK found in Kim (2001a). 
4.3 The Effects of U.S. Monetary Policy Shocks on the Korean Economy
We examine whether a monetary shock in the U.S. leads to recessions or booms in Korean economy. Following Kim(2000), we investigate the positive spillover effect using the two major channels of the international monetary transmission mechanism. The two channels are the trade balance (the MDF model) and the world capital market (the intertemporal model). We consider the effects of U.S. monetary policy shocks (a contractionary monetary shock) on trade balance, industrial production and exports and imports. From the results of impulse responses, we find the positive spillover effect from the U.S. to Korea under U.S. monetary contraction that propagates through the world capital market channel during the entire study period 1991 and 2003. We report the impulse responses in Graph 3 for both the pre- and the post-Asian financial crisis peiods. First, we examine the trade balance channel using the trade balance and the industrial production for both the 1991-1996 and 1991-2003 periods.  In order for this channel to work, the Korean trade balance and the output both should show a significant decrease under an U.S. contractionary monetary policy. It should be noted that for the 1991-1996, period, that is the pre-crisis period, there is no significant deterioration in Korea’s trade balance. However, the industrial production of Korea records precipitous decline followed by an instantaneous significant bounce. In addition, the timing of the decrease observed in the country’s trade balance does not match that of its industrial production. For the entire study period of 1991-2003, the trade balance decreases initially, but it bounces back sharply. Its industrial production increases instantly initially but starts to decrease towards the baseline in about 10 months. For the Korean economy, these responses seem t o suggest the effect of the beggar thy-neighbor policy.  For both periods under study, it is hard to conclude that Korea’s trade balance channel is the channel of the international monetary transmission mechanism that links a positive spillover effect from the U.S. This finding is consistent with that for non-U.S.-G6 countries reported in Kim (2001b).
Second, we explore the world capital market channel. Under the integrated and fairly efficient world capital markets, a rise in the U.S. real interest rate leads real interest rates world-wide including Korea. The rise in the real interest rate decreases the current consumption and investment for both U. S. and Korea because current goods are more expensive than future goods in relative terms. If that is the case, both exports and imports for the U.S. and Korea may decrease significantly even though the trade balance itself may not register a significant change.  In order to explore this channel, we consider the responses of Korean exports and imports. For the pre-crisis period of 1991-1996, we could not find significant decreases in Korean exports and imports. However, for the entire study period of 1991-2003, Korean exports show an initial increase followed by a decreasing trend after about two months of the initial increase. For Korean imports, they initially increase and fluctuate, but they start to decline after about 10 months. Comparing two periods, we could say that for the period of 1991-2003, Korean exports and imports decrease substantially even though there are some lags with fluctuation. Therefore, we may conclude that the monetary transmission channel through the world capital market does work between the U.S. and Korea for the period of 1991-2003 but that the same transmission channel is not observed for the period of 1991-1996. This may be the evidence the efficiency of Korean financial sector has improved following the Asian financial crisis in 1997. The results for the period of 1991-2003 is consistent with Kim (2001b)’s finding that both exports and imports in non-U.S.-G6 countries increase substantially following a U.S. monetary expansion. 
5. Conclusions

Prior to the onset of the Asian financial crisis in 1997, Korea was already ahead of other emerging economies in Asia in implementing financial liberalization, opening its financial markets to foreign investors and restructuring the financial industry. The orderly self-directed reforms were abruptly replaced by the IMF in the aftermath of the Asian financial crisis, requiring a speedy and painful restructure of the country’s financial sector. 


In this paper, we estimated identified VARs using the Korean data for the period between 1991 and 2003. We examined the effects of contractionary monetary policy shocks on Korean economic and trade variables, and compared the effects of the shocks during the two study periods – one that covers between 1991 and 2003, the period that encompassed the Asian financial crisis in 1997 and the other one that covers the pre-financial crisis between 1991 and1996. In this study we analyzed the effects of the structural changes in Korean financial sectors implemented by the Korean government in response to the financial crisis. We also examined the degree of the economic spillover effect from the U.S. to Korea under the changes in U.S. monetary policies. 

Several conclusions emerge. First, a contractionary monetary policy shock during the period of 1991-2003 is found in the concurrent fluctuations of all domestic economic variables, except the country’s gross domestic product. Even though we found the exchange rate puzzle for the period of 1991-2003, we can account this puzzle by a huge inflow of foreign exchange into Korea following the Asian financial crisis in 1997. Consistent with Kim and Roubini (2000)’s findings for other industrialized economies, foreign shocks, such as the oil price and the U.S. Federal Funds Rate, account for a large part of output fluctuations in Korea. 

Second, examining the country’s trade statistics, we found that the expenditure switching effect overwhelms the income absorption effect for both the pre- and the post-crisis periods. This finding is also consistent with that of many small open and industrialized economies, such as the U.K., France and Italy (Kim (2001a). However, we also found monetary policy shocks were responsible for a little larger part of the fluctuations in Korea’s trade balance and its terms of trade, especially in the long horizon as compared to the results reported in Kim (2001a).    

Finally, we explored the positive spillover effect of the U. S. monetary policy to Korea. We tested the trade balance channel (the MFD model) and the world capital market channel (the intertemporal model). We expected that the world capital market is a more plausible channel than the trade balance, assuming that the efficiency of the Korean financial market has improved. Our findings are mixed in this regard. While we did not find evidence that confirms a positive spillover effect from the U.S. to Korea through the trade balance channel for both the 1991-1996 and the 1991 and 2003 periods, we found the positive spillover effect from the U.S. to Korea through the world capital market channel for the period of 1991 and 2003. It should be noted that we found no such spillover effect for the pre-crisis period of 1991-1996, as we had conjectured.  

We conclude that following the financial crisis in 1997, the overall environment of the financial markets in Korea has markedly improved under the IMF conditional loan program, as the explanatory power of monetary policy shocks on the country’s most economic variables increased during the period of 1991-2003 as compared to the pre-crisis period of 1991-1996. We also found evidence that the integration of Korean financial markets has significantly increased with the world capital market during the post-crisis period. Since the Korean government continues to open its industrial and financial sectors to foreign investors, it is expected that the findings in this study will be validated more convincingly in the months ahead as new economic data become available. 
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The Effects of a Monetary Policy Shock in 1991-1996 and 1991-2003
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Figure 2
The Effects of a Monetary Policy Shock in 1991-1996 and 1991-2003

                       1991-1996                                                         1991-2003
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Figure 3

The Effects of a Monetary Policy Shock in 1991-1996 and 1991-2003

                       1991-1996                                                         1991-2003
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Table 1
Contribution of monetary policy shocks to the forecast error variance for 1991-1996

	                             Horizon

                                  12 month               24 month              36 month              48 month

	Output
	1.14
	1.88
	2.77
	2.82

	Prices
	3.16
	3.13
	3.07
	3.06

	Interest rate
	20.73
	17.50
	17.12
	17.03

	Exchange rate
	10.50
	9.25
	9.18
	9.15


Contribution of monetary policy shocks to the forecast error variance for 1991-2003

	                             Horizon

                                  12 month               24 month              36 month              48 month

	Output
	0.87
	1.06
	0.88
	0.85

	Prices
	13.36
	16.64
	16.84
	18.12

	Interest rate
	45.44
	36.32
	38.29
	38.05

	Exchange rate
	18.99
	22.63
	20.10
	19.05


Table 2
Forecast error variance of output (Industrial Production) 

due to oil price(OP) and U.S. Federal Funds Rate (USFFR) shocks for 1991-1996

	                             Horizon

                                  12 month               24 month              36 month              48 month

	OP
	18.85
	18.02
	16.91
	16.79

	USFFR
	9.08
	10.51
	11.76
	11.41


Forecast error variance of output (Industrial Production)

due to oil price (OP) and U.S. Federal Funds Rate (USFFR) shocks for 1991-2003

	                             Horizon

                                  12 month               24 month              36 month              48 month

	OP
	1.02
	1.64
	1.36
	1.17

	USFFR
	11.32
	13.63
	8.78
	8.67


Table 3

Contribution of monetary policy shocks to the forecast error variance for 1991-1996

	                             Horizon

                                  12 month               24 month              36 month              48 month

	Trade balance
	16.14
	16.87
	14.74
	14.28

	Terms of trade
	21.30
	22.22
	22.23
	22.43


Contribution of monetary policy shocks to the forecast error variance for 1991-2003

	                             Horizon

                                  12 month               24 month              36 month              48 month

	Trade balance
	11.46
	24.81
	25.52
	25.77

	Terms of trade
	4.62
	18.35
	20.57
	20.25


� It is now generally agreed, including the expressed view of the IMF, that some of the terms of IMF conditional lending are misguided, especially the high interest policy and the full convertibility of Korea’s balance of payments capital account it mandated.


� Bank of Korea.


� An economic report from the Hyundai Research Institute cited by Korea Herald, September 18,1998


� Kim (2000b) used the 1980-1996 period as the estimation period with some sample observations extending to 1998. He found that the impulse responses are similar and reasonable as  monetary policy shocks except in the exchange rate. Our study covers the data up to May 2003.


� While the spillover effect is largely empirical, there are inter-market linkages a priori through the international Fisher effect or interest rate parity theorem.





� See Bekaert, Harvey and Lundblad (2003)


� Korean Times, February 19, 1998 as reported in Kregel (1998, p.6).


� It should be noted that the IMF wanted interest rates set at levels that were high enough to generate demand for domestic currency, while the Korean businesses, banks and government wanted interest rate set low enough to allow firm and banks to make their payment obligations (Kregel, 1998, p.18). The IMF prevailed.





� I tested several identification schemes. The impulse responses were not much different under those schemes.


� Those variables were used for the identification scheme in Kim (2000b). He used a non-recursive identification scheme, but we use a recursive identification scheme with those variables because there is no significant difference between two schemes.





� Relatively open trade and investment, together with the diversification of its export base may make the trade balance less sensitive to terms of trade shocks, and reducing the risk associated with terms of trade shocks. See Kregel (1998, pp. 4-5).





� We use Producer Price Index (all commodities) denoted as PC for estimations.


� We used the likelihood ratio tests to determine the lag-order of the VARs.


� The exchange rate puzzle is that, under a positive innovation in interest rate, the exchange rate depreciates rather than appreciates. 


� The price puzzle is that, under the innovations in interest rates, the price level increases rather than decreases. 
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