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1. Introduction 

Taiwan is an oceanic nation of about 23 million people, located in a key position in East Asia. As a small and highly open economy, its growth heavily relies on external trade. Due to resource deficiency, Taiwan has been devoted to promoting the services industry and the information technology (IT) industry for a long time. Currently, the services sector dominates Taiwan’s economy, making up more than 70% of GDP. As a global leader in IT production, the export share of IT products in Taiwan has remained at around 30% in recent years, the highest share among all export categories.  

The World Trade Organization (WTO) statistics data indicate that Taiwan was the 18th largest export country and 18th largest import country in world trade in 2008. Owing to the outstanding performance of exports, Taiwan has enjoyed a huge current account surplus in the past few decades. As of the end of September 2009, Taiwan had the world’s fourth-largest foreign exchange reserves, amounting to US$332.24 billion.

After the Cold War, many countries embarked upon political and economic liberalization. This development, followed by the high-tech revolution, promoted the trend toward globalization. Globalization leads to the increase in the flows of funds, goods, services and financial assets. The adverse impact of a panic could spread from one market to neighboring countries or even the whole world in a very short period of time. The US sub-prime mortgage crisis is a good example. The crisis easily affected the financial markets and real economy of other countries through macro-financial links. Furthermore, weakening external demand could seriously harm the real economy of other countries with higher dependence on external trade like Taiwan. Therefore, high dependence on external trade, volatile international flows and interwoven financial risks could pose serious threats to domestic economic and financial stability under globalization. 

Since 1992, the Central Bank of China (CBC), Taiwan’s central bank, has adopted the monetary targeting regime. Although monetary targeting has run smoothly for the past 17 years in Taiwan, there are increasing challenges. These include the emergence of new financial products and increasing cross-border capital flows. The former will blur the definition of money and affect the stability of money demand, while the latter will pose a challenge not only to monetary control, but also to exchange rate stability.

In addition, financial market deregulation measures in Taiwan, such as licensing new securities and bills finance companies, encouraging companies to go public, and speeding up the approval of mutual funds, have helped Taiwan’s financial markets to grow in breadth and depth. An increasing number of individuals and enterprises turned to financial markets for funding and investment. The importance of direct finance has thus gradually increased relative to indirect finance. The rise of direct finance may undermine the effectiveness of monetary policy, as bank lending is a major channel in the monetary policy transmission mechanism. 

The real economy and financial environment are closely linked. A better understanding of how financial conditions affect the real economy is very essential. The US sub-prime mortgage crisis, which spread to other countries, mainly resulted from the rapid development of financial globalization, financial derivatives and asset securitization. In view of the high degree of globalization, the rise of direct finance and the popularity of new financial products (including asset securitization and financial derivatives), we would like to explore whether the above development can influence monetary policy interest rate pass-through, which can in turn affect the real economy in Taiwan. 

The remainder of this paper is organized as follows. First, we shall introduce the CBC’s basic framework of monetary policy management, including the formulation and implementation of monetary policy in Section 2. We shall then analyze the trend of macroeconomic and financial data in Taiwan since 1970 in Section 3. Then we shall embark on an empirical analysis of macro-financial links in Section 4, exploring how the rise of direct finance will affect interest rate pass-through and influence monetary policy transmission by changing the impact of interest rates on aggregate demand. Section 5 will focus on the impact of financial crisis, including the East Asian crisis and the present global financial crisis, on real economy in Taiwan, and discuss how the CBC reacts to such a financial crisis. Conclusions and policy implications will be provided at the end.          
2.  Monetary Policy Management in Taiwan 

2.1 Basic Framework of the CBC’s Monetary Policy Management

Because changes in monetary policy affect the economy with considerable time lags, the CBC pays close attention to some intermediate targets such as monetary aggregates. In practice, the CBC adopts a monetary policy framework where it periodically checks whether operating targets have been achieved in the short run, and in turn measures intermediate targets to assess how effectively monetary policy is being transmitted to achieve its final goals (see Chart 1).
Chart 1 
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Basic Framework of the CBC’s Monetary Policy 

Since the mid-1980s, the CBC has adopted a framework of monetary targeting. The CBC chooses a broad monetary aggregate (M2) to be the intermediate target and reserve money to be the operating target. Since 1992, the CBC has been publishing intermediate targets on a yearly basis. 

The CBC initially affects reserve money and inter-bank call loan rates with policy instruments, which in turn affect various monetary aggregates, interest rates and other financial and economic variables, and eventually achieves final goals of monetary policy. The following four subsections describe final goals and other targets.

2.1.1 Final Goals   
Based on the Central Bank of China Act, the CBC’s final goals include to promote financial stability, to guide sound banking operations, to maintain domestic price and exchange rate stability, and to foster economic development within the scope of the aforementioned objectives. 

With regard to promoting financial stability, it contains two aspects: first, to prevent large fluctuations in financial asset prices, and second, to reduce systemic risk by providing necessary liquidity. The US sub-prime mortgage crisis resulted in a worldwide financial turmoil, indicating that financial stability is also a vital part of monetary policy management.

To maintain financial stability, the CBC closely monitors international and domestic economic conditions, and adopts appropriate measures when necessary. In addition, as the lender of last resort, the CBC provides the necessary liquidity to prevent systemic risk.

The soundness of the financial system is essential to the transmission of monetary policy. When the financial system is healthy and efficient, monetary policy can be effectively carried out. 

Because the Taiwan economy is highly open and its ratio of external trade to GDP is relatively high, large swings in the NT dollar exchange rate may adversely affect economic and financial conditions. Therefore, the CBC regards managing large swings in the NT dollar exchange rate as one of its final policy goals. 

In addition to achieving the three final goals mentioned above, the CBC might implement expansionary monetary policy to help stimulate economic growth during economic downturns. For instance, the CBC conducted an expansionary monetary policy in order to stimulate domestic demand as external demand turned sluggish during the Asian financial crisis, when the global IT bubble burst, and during the US sub-prime mortgage crisis.

2.1.2 Intermediate Targets

Since 1992, the CBC has adopted the monetary targeting regime. For policy formulation, the CBC selects the M2 monetary aggregate as the intermediate target. The CBC estimates money demand function using econometric methods in December of each year to determine the target zone of M2 growth for the coming year. The projected growth rate of M2 demand from the money demand model will be used as the mid point of the M2 target range for the year.
The target zone serves as a guide for monetary policy operations throughout the year. Around the middle of the year, the CBC checks whether the growth of M2 has stayed within the target zone. If not, the CBC will analyze the causes and review whether the CBC should revise the target zone or adopt response measures to fine-tune, such as maintaining an appropriate growth of reserve money. 

    2.1.3 Operating Target
For policy implementation, the CBC chooses reserve money as the operating target for its daily operations. This variable is directly managed through policy instruments and is closely related to the intermediate target, M2. At the beginning of each month, the CBC determines the monthly target for reserve money. Policy instruments are then used to keep reserve money within the target range.

Although an intermediate targeting strategy is adopted, the CBC does not only follow a simple rule of monetary targeting. It also relies on discretionary judgments to fine-tune its monetary management. To accommodate rapidly changing economic and financial conditions, the CBC also uses a wide range of financial and economic indicators in the formulation and implementation of monetary policy. 
Financial indicators include short-, medium-, and long-term interest rates, exchange rates, excess reserves, bank deposits and credit, and the balance of payments. Macroeconomic indicators cover imports and exports, export orders, industrial production, the rates of economic growth, inflation, and the unemployment rate.

2.1.4 Policy Instruments

The CBC uses various monetary policy instruments to achieve its operating target. These instruments include required reserve ratios on deposits, discount window facilities, open market operations (including repurchase agreements (RPs) in government securities or in negotiable certificates of deposit (NCDs) issued by the CBC), taking or releasing the redeposits of some financial institutions (mainly from the postal saving deposits of the Chunghwa Post Company), foreign exchange swaps, selective credit controls and moral suasion. Among these policy instruments, the discount rate, reserve requirements, and open market operations are relatively important. 

The discount rate is the CBC’s main policy rate. In practice, the CBC can affect the volume of discount loans in two ways. One is by setting the discount rate; the other is by affecting the quantity of the loans through its administration of the discount window. Both are important policy tools as the volume of discount loans affects reserve money and monetary aggregates. 

In addition to its use as a tool for monetary control, discounting is also important in preventing financial panics. The CBC, like all other central banks worldwide, is the lender of last resort for banks. In other words, when banks have no one else to borrow from, they may come to the CBC for discount loans—loans that are particularly effective for providing liquidity to the banking system during a banking crisis because the reserves are immediately channeled to the banks that need them most.

2.1.5 Monetary Transmission Mechanism in Taiwan

Monetary policy directly influences the level of bank reserves and money market interest rates, and through various channels, the effects of monetary policy are transmitted throughout the economy. Kutnner and Mosser (2002) demonstrated the transmission mechanism of monetary policy as Chart 2. Of these various channels, the credit channel, the interest rate channel, and the exchange rate channel are often discussed in Taiwan. 

Over the past years, banks have played a very important role in Taiwan’s financial system because they dominated the channel of funds between lenders and borrowers. In this environment, the credit channel was relatively important in the transmission mechanism of monetary policy. However, as direct finance in capital markets becomes more essential for borrowers and investors, the function of bank intermediation will be weaker than before. In other words, the significance of the interest rate channel is expected to further increase, while that of the credit channel will diminish in the future. 

Chart 2 
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The structural changes of financial markets and the liberalization of interest rates in the 1980s created a greater role for interest rates to transmit the effects of monetary policy. The degree to how much the interest rate channel works depends on the depth and width of financial markets. In addition, in order to make the interest rate channel work, the introduction of various financial instruments and the reform on financial system may be needed.   

To enhance the interest rate channel, open market operations are used not only to manage liquidity, but also to maintain interest rate stability. In the past, while the discount rate was cut significantly, the lending rates of commercial banks, for a while, remained inflexible. To increase the transparency and flexibility of interest rate adjustments and make the monetary transmission mechanism more responsive to policy interest rate cuts, the CBC encouraged banks to introduce adjustable rate mortgages (ARMs) and adopt the new base rate lending system from June 2001 onwards. By 2005, all domestic banks and community financial institutions had adopted ARMs and the base rate system. The CBC required financial institutions to link prime rates to base rates from January 2006 onwards and, at the same time, conducted target examinations on banks’ new pricing practice. In addition, from November 2008 onwards, the local banks agreed that clients could apply to reset their mortgage rates from quarterly to monthly adjustments in three months, improving the transmission mechanism of the CBC’s rate cuts.  

On the other hand, to increase the link between policy rates and market rates, the CBC issues the short-term CDs with maturities ranging from 30 days to 182 days on a non-competitive bidding basis to guide market rates towards the desired level. 

From 2006, the CBC resumed to issue one-year CDs through an interest rate auction. The advantages of issuing longer-term bills and deposits are to reduce the need for larger turnover of shorter-term sterilizations on a daily basis and to enhance the effectiveness of monetary policy. 

Under a more flexible exchange rate regime, there is a greater degree of control over the money supply, in particular when capital is mobile. In these circumstances, the exchange rate becomes an important channel for the transmission of monetary policy. A change in the money supply would lead to a change in interest rates through capital flows, which results in the appreciation/depreciation of the domestic currency. The interest rate and exchange rate effects of domestic monetary policy need to be taken more into account together. Coordination between monetary and exchange rate policies is essential. However, it is not easy to identify the exchange rate channel in Taiwan because its effects are often mixed with those of the interest rate channel. 

External trade and international capital flows may influence domestic interest rates and NT dollar exchange rates, and hence affect Taiwan’s highly open economy. In the past, the high growth of Taiwan’s economy could be partly attributed to our outstanding external trade performance. The depreciation of the NT dollar against the US dollar has a great impact on our external trade. On the other hand, because the appreciation of the NT dollar against the US dollar can alleviate the pressure of imported inflation in Taiwan, and to some extent, it also accomplishes the CBC’s primary objective of price stability. Therefore, the exchange rate channel is still an important monetary transmission channel in Taiwan.

3. Trends in Macroeconomic and Financial Data in Taiwan Since 1970  

3.1  Key Macroeconomic Indicators

3.1.1 Real GDP Growth Rate and Inflation 

The economic performance of Taiwan over the past two decades has generally been solid with steady growth and stable prices. Between 1989 and 2008, the average annual growth rate of real GDP (at 2001 constant prices) was 5.3%, and the average CPI (2006=100) inflation rate was 2.2% (Figure A1). 

After the collapse of Lehman Brothers in September 2008, the global financial crisis battered economies worldwide, including Taiwan. Taiwan’s economic growth heavily relies on external demand. As a result, Taiwan’s economy contracted in the second half due to weakening external demand and suffered near zero growth for 2008 as a whole.

3.1.2 Money Supply 

With few exceptions, the actual annual growth rates of M2 have remained within the yearly target zones set by the CBC since 2000 (Figure A2). 

The target zone of M2 growth for 2009 is 2.5% to 6.5%. Due to the increase in the inflows of capital and the gradually enhanced effects of lowering interest rates, the average annual growth rate of M2 for the first nine months of 2009 was around 7.4%, higher than the 6.5% upper limit of the target zone. 
3.1.3 Interest Rates
    For recent years, the discount rate has reached a historical low, reflecting the CBC’s easing monetary policy. Since the third quarter of 2008, bank lending rates and one-year time deposit rates also exhibited a declining trend as the discount rate, reflecting ample liquidity in the banking system (Figure A3). 

3.1.4 Exchange Rate, Foreign Exchange Reserves and Overall BOP

Over the past two decades, the overall balance of payments was in good shape most of the time. This mainly resulted from huge current account surpluses. For the first half of 2009, the overall balance of payments registered a surplus of US$24.71 billion, reflecting an increase in the CBC's reserve assets. 
Foreign exchange reserves have increased significantly since 2001. Foreign exchange reserves reached US$291.7 billion at the end of 2008 (Figure A4), and increased by US$40.54 billion over the year to US$332.24 billion at the end of September 2009
.
As for exchange rates, the NT dollar against US dollar exhibited a relatively stable condition for the past decade. The yearly average of the NT dollar exchange rate against the US dollar fluctuated within the range of 30 and 35 between 1998 and 2008 (Figure A4).   

3.2 Financial Development indicators

Broad money M2 divided by nominal GDP (liqliab) has showed an upward trend since 1982 (Figure A5). The figure reached a historic high of 217.3% in 2008, indicating stronger supply of funds in deposit markets. 

Regarding the businesses size of commercial banks, the total asset of commercial bank divided by the sum of commercial banks and central bank assets (commbank) reached 84% in 2000, a historically high level (Figure A5). This was mainly because the government allowed the entry of new banks. The figure declined to around 74% for the past few years.    
The total credit extended by commercial banks and other deposit-taking banks to the private sector as a ratio of nominal GDP (bankcred) showed a marked upward trend since 1970. It reached a higher level of 140.1% in 2008 (Figure A5). 
3.3 Stock Market Development Indicators 

The total market value of stocks in the domestic stock market divided by GDP (mktcap) was often an indicator of stock market performance. Due to the severe impact from the US sub-prime mortgage crisis, this ratio in Taiwan declined to 94.9% in 2008 from 170.4% in 2007. 

    The Taiwan Stock Exchange weighted stock price index (TAIEX) and the ratio of stock transaction value to GDP (valtrade) exhibited similar movements since 1976. This ratio in 2008 was 211.6%, slightly lower than the average of 225.4% for the past decade (Figure A6.1).
The turnover rate of Taiwan’s stock market is defined as the total transaction value divided by the total market value of listed stocks (turnover). It showed that the stock market has been active, because the average turnover rate reached 261% for the past two decades (Figure A6.2). When market participants have different expectations about the future stock market development, this will usually spur market turnover. 

3.4 External Integration Indicators

3.4.1 Openness of Trade Sector

Taiwan is a small and highly open economy, and the major impetus of economic growth comes from external demand. The ratio of external trade (i.e. exports plus imports) to GDP has been increased from around 60% in 1970 to 144% in 2008 (Figure A7). That means trade integration in Taiwan becomes more and more important. Higher dependence on external trade will not only affect the exchange rates, but also impact our economy if a huge change in external demand takes place. As mentioned above, the interest rate and exchange rate effects of domestic monetary policy need to be taken more into account together.
3.4.2 Status of Current Account 
With respect to the current account, there was a significant pattern in Taiwan for many years, that is, a larger trade surplus on goods account and a smaller surplus on income account, coupled with a relatively smaller deficit on current transfers and services account. 
Because the trade balance in goods accounts for the largest portion of the current account balance, the goods account has dominated the current account for many years. For the first half of 2009, the current account posted a surplus of US$22.59 billion.
Since 2001, there has been a large current account surplus in Taiwan each year, which contributes to Taiwan’s overall balance of payments (Figure A8). 
3.4.3 Status of Financial Account

According to the past data, capital account balance tends to be more volatile, because capital flows are sensitive to the changing domestic and global economy as well as market conditions. 
Many factors may influence financial flows, such as the changes in US interest rates and the US dollar, management strategies of domestic banks (such as the need for hedging, portfolio management), and the government’s policies.

For the first half of 2009, financial account showed a net inflow of US$38.84 billion, with a US$84.24 billion net inflow in other investment and a US$15.05 billion and US$36.68 billion net outflow in foreign direct investment and portfolio investment, respectively.
3.5 Indicators of Key Financial Aggregates 

Financial institutions assets divided by GDP had shown a continued upward trend since 1970, exceeding 350% in 2008 (Figure A9.1).  

The ratio of equities to GDP has indicated an increasing trend since the 1990s, reflecting firms raising funds from an active stock market. Compared with equities, the bond market was less developed in Taiwan. The ratio of outstanding bonds to GDP reached 20% for the first time in 2003 and stayed at around 20% for the past few years (Figure A9.2).

The Statute for Financial Assets Securitization and The Statute for Real Estate Securitization were enacted in July 2002 and July 2003, respectively. Therefore, the development of assets securitization is still in early stage in Taiwan. The ratio of beneficiary securities on asset securitization to GDP is still very low, less than 3% in 2008 (Figure A9.2). 

4. Monetary Policy Management and the Macroeconomy in Taiwan 

From the above analysis for the trend of macroeconomic and financial indicators, we found out some important features in Taiwan. First, the importance of direct finance has gradually increased relative to indirect finance. Apart from borrowing from banks, the other two ways for firms to raise funds are from equities and bonds markets. We will call these two ways direct finance for the rest of this paper. Second, due to higher trade integration, Taiwan’s performance of economic growth heavily relies on external demand. Because the IT bubble burst crisis and the present global financial crisis battered Taiwan’s real economy, not only did Taiwan show a negative economic growth in 2001, but it is also projected to exhibit a contraction in 2009. Both are related to weak external demand. Third, deposit rates and bank lending rates obviously exhibited changes in the same direction as the discount rate changes. That implies that interest rate pass-through may exist in financial system.    
Next, in this paper, we mainly examine if direct finance can affect the transmission channel of monetary policy to bank lending rates and deposit interest rates (early and middle link). Besides, we will explore if direct finance can affect monetary policy transmission (final link) by weakening the impact of interest rate changes on aggregate demand. 
4.1. Empirical Model 

   4.1.1 Model Specification of Monetary Transmission in the Presence of Direct Finance  
In this section, our study is based on the dynamics IS Curve by Rudenbush and Svenson (1999), Estrella (2002) and Goswami et al. (2009). This model initially was used for testing the hypothesis that securitization limits the efficacy of monetary policy to affect real economic variables. The rationale for this is that now banks can substitute traditional liabilities to finance credit supply, with money demand more likely to be met at a given policy or target rate set by monetary authorities. This equation models the effect of the change in real interest rates on the output gap. Estrella (2002) and Goswami et al. (2009) specified dynamic IS equation as follows.
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The variable yt is output gap (denoted by LOGGAP in the representation below) defined by the logarithm difference between actual real GDP (at 2001 constant prices) and potential real GDP
. For this study, potential real GDP is computed by using the Hodrick and Prescott (HP) filter. As for the optimal lag length p, we sequentially add lagged yt variables in the equation and at each stage to test their statistical significance and the serial correlation of residuals. 
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 is the four-quarter average of the current and lagged CPI inflation rate
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 represents the real interest rate (denoted by REALINT in the representation below); εt  is random disturbance term.

As stated by Rudenbush and Svenson (1999, p. 207), 
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 is a simple representation of the monetary transmission mechanism, which, in the view of many central banks, likely involves nominal interest rates (e.g. mortgage rates), ex ante real short and long rates, exchange rates, and possibly direct credit quantities as well. Equation (1) appears to be a workable approximation of these various intermediate transmission mechanisms. In fact, 
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 should be negative in theory. It means that the fall in real interest rate will enhance real GDP, and the rise in real interest rate will reduce real GDP. 

This paper will focus on the changes in 
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 coefficient. By looking at alternative regressions to analyze the effect of direct finance, two models are examined: the base case (below Model I) and the alternative cases (below Model II). The alternative model adjusts the base model by introducing direct finance (EB) and other control variables (CVs), which affect both the intercept and slope of the regression. EB is calculated as the sum of equity and bond to GDP; namely, EB = (market capitalization of equities market plus outstanding amounts of bonds markets)/GDP. Comparison is done between both cases, and we shall focus on whether there is significant contribution reflected in the slope term or not. The empirical model is estimated using OLS.
Model I: the base case [IS dynamic equation of output gap]
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Thus dependent variable is yt, the explanatory variables include a constant term, lagged yt, the real interest rate (i.e.
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Model II: Intercept and elasticity varying with EB [IS dynamic equation of output gap linearly with Instrument Variable Controls for direct finance and other control variables] 
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To test the effects of EB and other CVs on the reaction to monetary policy moves, we allow the coefficients of the real interest rate
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[image: image17.wmf]tt

i

p

-

) and various elasticity terms conditioned by the real interest rate such as EB and OPEN variables along with interaction variables. 
4.1.2 Model Specification of Interest Rate Pass-through in the Presence of Direct Finance  
After exploring monetary transmission in the presence of direct finance, we further do a test for interest rate pass-through. This equation can simply be based on the structural identification of the policy rate affecting market interest rates. In addition, we will understand how the rising direct finance affects the interest rate pass-through of monetary policy on the level of market interest rates. If the policy interest rate and market rates have a unit root, we will test for a co-integration relationship. 
If there is co-integration relationship existing between the policy interest rate and market rates, then we will employ error-correction model (ECM) to analyze the interest rate pass-through. If not, we will refer to Goswami et al. (2009) to specify the interest rate pass-through equation as follows. 
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where irmkt is market interest rates, denoting either bank lending rates (denoted by IRLOAN in the representation below) or one-year time deposit interest rates (denoted by IRTDY1 in the representation below); 
[image: image20.wmf]t

ird

 is the discount rate (denoted by IRDIS); EB represents direct finance as before；p is lag length. Theoretically, 
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4.2 Empirical Result 
4.2.1 Unit Root Test  
We first analyze all empirical data discussed in this paper. Non-integration and level stationary of endogenous variables shall be confirmed when we use OLS estimation method. Thus, we analyze the stochastic properties of each variable in our sample period in order to ascertain mean reversion by ruling out stochastic behavior. 

Unit root tests will be run based on Phillips-Perron (1988) and the Augmented Dickey-Fuller (ADF). Table 1 shows the results of unit root test, using data from 1990:Q1 to 2008:Q4. 
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Variable Names PP Test ADF Test

Level

LOGGAP

t

-5.17***(13) -2.99**(5)

REALINT

t

-1.41(4) -1.56 (4)

IRDIS

t

-1.57 (4) -1.77 (1)

IRLOAN

t

-1.01 (5) -0.98 (1)

IRTDY1

t

-1.22 (2) -1.07 (1)

EB

t

 -2.06 (2) -1.99 (0)

OPEN

t

 -1.75 (75) 0.23 (8)

First Difference

D(LOGGAP

t

)

-10.70***(16) -4.01*** (4)

D(REALINT

t

)

-8.87***(4) -4.18*** (3)

D(IRDIS

t

)

-4.92 ***(1) -4.75 ***(0)

D(IRLOAN

t

)

-3.87***(8) -4.12***(1)

D(IRTDY1

t

)

-4.12***(7) -4.62 ***(1)

D(EB

t

)

-7.23***(8) -6.97***(1)

D(OPEN

t

)

-18.84***(26) -2.98**(7)

Note 1. There is only an exogenous regressor (i.e. constant term) included in PP and ADF test equation.

         2. The number of parentheses refer to Newey-West automatic bandwidth selection for PP test, and  automatic

              selection of lag length based on SIC for ADF test, respectively. 

         3. *,**, and *** indicate the 10%, 5%, and 1% level of statistical significance (two-tailed).

Table 1 

(1990:Q1~2008:Q4)


In this paper, we obtain that the output gap (LOGGAP) is I(0) level stationary. As for the real interest rate (REALINT), discount rate (IRDIS), bank lending rate (IRLOAN), one-year time deposit interest rate (IRTDY1), direct finance (EB), and the openness of external trade (OPEN) are all I(1) level non-stationary. Therefore, we take the first difference for these I(1) variables in OLS estimation
.

4.2.2 Analysis of Monetary Transmission in the Presence of Direct Finance 

Table 2 presents the estimation results of equation (1), using data from 1990:Q1 to 2008:Q4. The first column presents estimates of the base case equation (1), which is similar to that in Rudebusch and Svensson (1999), except for yt-3, which originally specified as AR (2). From Table 2, we know that one, two, and three period of lag output gap is significant in explaining current output gap. 

It is worth emphasizing that, from Table 2, we found that there are three possible obvious structural changes in the second quarter of 2001, 2003 and in the fourth quarter of 2008, respectively. The second quarter of 2001 and 2003 stands for the IT bubble burst crisis and Severe Acute Respiratory Syndrome (SARS), respectively, both caused a sharp slowdown in real GDP. The fourth quarter of 2008 was due to the spread of worldwide financial crisis. As a result, there is a big discrepancy between actual real GDP and potential real GDP in the three different time periods. Thus, we create three dummy variables D2001Q2, D2003Q2 and D2008Q4, which take a value equal to 1 in the second quarter of 2001 and 2003, and fourth quarter of 2008, respectively (others equal to 0), to correct the discrepancy. In addition, S1 and S3 are significantly different from zero, which denote seasonal dummy variables of the first quarter and the third quarter, respectively. 

On the other hand, output gap does not significantly respond to the lagged real interest rate. The coefficient of first difference of REALINT(-1) is negative, but insignificantly different from zero. As real GDP comprises real consumption, real investment and net real exports, so this result could be attributed to three possible reasons. First, real interest rate is not the only factor influencing real private investment, and more other factors, such as world economic growth, export orders growth, expectation of domestic economic growth, tax and political environment, could affect real private investment as well. Second, with a relatively high savings ratio (i.e. gross national savings divided by GNP) of above 25% in Taiwan, the reduction in real interest rates could result in the fall in real private consumption. Third, Taiwan is a small and highly open economy, so exchange rates may play a key role in stimulating economic growth as well, besides the policy interest rate.

Columns 2-4 in Table 2 contain estimation results of variants of equation (1), in which only the intercept, only the interest rate elasticity, and both terms are allowed to vary with D(EB). We found that D(EB) cannot influence the constant term and the slope of equation (1). First, we see from Table 2 that if only the intercept is allowed to vary, this additional parameter is not significantly different from zero. When only the interest rate elasticity is allowed to vary, the OLS estimation results indicate that the interaction term of D(EB) and the difference of real interest rates has a positive coefficient and is not statistically significant. Even though direct finance is more rapidly developed than before in Taiwan, it does not seem to significantly affect the response of output to the changes in monetary policy. This could be because small and medium-sized enterprises account for nearly 98% of all enterprises in Taiwan, which still heavily rely on bank credit. As a result, direct finance may not undermine the transmission of monetary policy. If the intercept and the interest elasticity are allowed to vary with D(EB), we found that the coefficients of D(EB) and of the interaction term of D(EB) and the difference of real interest rates are still insignificantly different from zero.

After adding D(OPEN) control variable, we found that the coefficients for the interaction term of D(EB) and the difference of real interest rates, the interaction term of D(OPEN) and difference of the real interest rates, all have negative signs but are not statistically significant (see column 5 in Table 2). In other words, it is not evident that higher D(EB) and D(OPEN) have changed the transmission mechanism of monetary policy. Also, for the joint effect of D(EB) and D(OPEN) variables, the result indicates that the openness of trade sector does not statistically amplify or dampen the impact of direct finance on the effect of monetary policy (see column 6 in Table 2).   
We need to point out here that different control variables, such as credit growth, have been examined in the intercept and slope terms, and those which have been found to be insignificant from zero have been excluded.  
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          2.  *,**, and *** indicate the 10%, 5%, and 1% level of statistical significance (two-tailed).

          3. The shaded areas highlight the coefficient values of the interest rate elasticity of the output gap.

          4. D2001Q2,D2003Q2,D2008Q4 denote  dummy variables of the IT bubble burst crisis, SARS, global financial crisis, respectively. 

          5.  S1 and S3 denote seasonal dummy variables of the first quarter and the third quarter, respectively.

* :  Different control variables (CVs), such as credit growth, have been examined in the intercept and slope, and those which have

been found to be insignificant from zero have been excluded.
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4.2.3 Analysis of Interest Rate Pass-through in the Presence of Direct Finance
First, let us take a look at Figure A3 at first. From Figure A3, we found there is a positive relationship among the discount rate, bank lending rates, and one-year time deposit interest rates. Because IRDIS, IRLOAN and IRTDY1 are I(1), we then adopt the Johansen(1988) technique to test their co-integration relationship. 

The trace test 
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and maximum eigenvalue test 
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in Table 3 both show that no cointegration relationship exists at the 5% significance level between the discount rate and bank lending rates, and between the discount rate and one-year time deposit interest rates. Thus, we apply equation (2) to analyze interest rate pass-through.

Table 3

Cointegration Test
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Table 4 presents the OLS estimation results of bank lending and deposit interest rates pass-through, using data from 1990:Q1 to 2008:Q4. The first column presents the estimates of the base case equation (2), and it shows that both the change in bank lending rates and deposit rates are sensitive to the change in the discount rate. 

Next, we would like to know by allowing D(IRDIS) and D(IRDIS(-1)) to vary with the D(EB) in equation (2), whether the change in bank lending rates (D(IRLOAN)) or the change in one-year time deposit interest rates (D(IRTDY1)) will be affected. As a result, we find the interaction coefficient (i.e. D(EB)*D(IRDIS) and D(EB)*D(IRDIS(-1))) between D(EB) and the difference of the discount rate, as well as the one period lag discount rate, have negative signs but are not statistically different from zero in D(LOAN) equation. This indicates that the rise of direct finance does not seem to dampen the sensitivity of the change in bank lending rates to the change in the discount rate. On the other hand, the change in direct finance also does not affect the sensitivity of the change in deposit interest rates to the change in the discount rate.
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5. Impact of Crisis on Real Economy in Taiwan

5.1 Examination of Recent Macroeconomic and Financial Indicators

5.1.1 Seriously Contraction of Real GDP
Due to the impact of the global financial crisis, Taiwan’s real GDP (at 2001 constant prices) has contracted significantly since the second half of 2008. Following the 8.61% negative growth of the fourth quarter of 2008, Taiwan’s real GDP still shrank a record 10.13% in the first quarter of 2009, largely due to a sharp fall in export and private investment spending. Taiwan’s real GDP contracted by 7.54% in the second quarter, better than the first quarter in 2009 (see Table 5). 

5.1.2 A Slow Pace of Contraction in Export, Export Orders and Industrial Production

    Due to weak external demand, export orders have exhibited a negative growth for twelve consecutive months since October 2008. Besides, export also has posted thirteen consecutive months’ negative growth since September 2008 (see Table 5). However, with a slow pace of contraction, month by month, the poor performance of exports and export orders are generally improving from February 2009 onwards, due to the gradual recovery of worldwide economy. In the future, as long as external demand continues to improve, Taiwan’s real economy is likely to gradually recover as well. 

5.1.3 A Higher Unemployment Rate 

Taiwan’s labor market softened from September 2008, mainly attributable to a weakened economy at home and abroad. Taiwan's average unemployment rate in the first nine months of 2009 reached 5.85%, up 1.92 percentages point from the same period of 2008 (see Table 5).
5.1.4 Maintaining a Low Policy Interest Rate 

In order to stabilize the domestic financial system and promote domestic economic growth, the CBC continued to cut its policy rate (i.e. the discount rate) seven times, and the discount rate dropped to 1.25% in February 2009. Following the decreased discount rate, the inter-bank overnight call-loan rate has sharply dropped to around 0.10% (see Table 5).   

5.1.5 Continued Low NPL Ratios 

The global financial crisis set off by the US housing bubble burst has severely undermined financial systems in the US and Europe. In contrast, Taiwan’s financial system remains relatively stable, financial intermediation functions normally, and problems such as liquidity shortage and undercapitalization are generally absent. In 2001, the average non-performing loan (NPL) ratio of domestic banks once exceeded 10% due to the burst of IT bubble. Later on, banks actively dealt with non-performing loans and wrote off bad loans, plus enhanced risk management and internal audit, the NPL ratio continued to decline. For the past two years, the NPL ratio of domestic banks is relatively low, maintaining below 2% (see Table 5).

5.1.6 Weak Demand for Bank Loans 

   Due to less globalization of domestic banks and less investment in complicated new financial products, the spread of the global financial crisis resulted in relatively limited loss of domestic banks. As a result, the NPL ratio of domestic banks is still low. Sluggish growth of bank loans reflected weak demand for funds, and banks’ conservative lending attitude during economic recession. The weak demand for bank loans is related to the uncertainty of future economic prospects and the public’s lack of confidence.

5.1.7 Gradually Rising Market Capitalization of Stock Market 

    The market capitalization of stock markets is highly correlated with the performance of stock market. Severely hit by the US sub-prime mortgage crisis, TAIEX dropped to around 4,000 points in November 2008. As a result, the market capitalization of stock markets also decreased sharply from September 2009 to November 2009. Later, some factors, such as financial crisis tending to stabilize, the stimulus of easing monetary policy and fiscal packages, and rush orders from Mainland China, all contributed to the bounce of Taiwan stock market. In addition, the recent remarkable improvement in cross-strait relationship and clear signs of recovery for the global economy also help push up the market capitalization of Taiwan stock market. Compared with January 2009, market capitalization of Taiwan stock market in September 2009 increased by 76.2% (see Table 5).
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    In summary, the performance of economic indicators in the recent global financial crisis is actually similar to those when IT bubble burst in 2001. For instance, the severe contraction of real GDP, increasing unemployment rate, negative growth in exports, industrial production, and export orders, etc, all resulted from weak external demand. However, there was at least one significant difference between this global financial crisis and the IT bubble burst crisis. During the IT bubble burst period, the slowdown in economic growth adversely affected the financial conditions of enterprises while the steadily rising unemployment rate weakened individuals’ ability to service their debt. As a result, the NPL ratio reached 11.27% at the end of 2001, and peaked at 11.74% in March 2002. This was partly owing to an accelerating slide in the local economy resulting from the impact of September 11 terrorist attacks in the US, and the inclusion of a vast amount of bad loans associated with the take-over of 36 problem community financial institutions by 10 domestic banks. 

On the other hand, during the global financial crisis in 2008-2009, the government allowed unemployed workers and some troubled enterprises to defer their payment of principal and interests for housing loans and business loans, respectively, and extended housing loan periods to 30 years. Furthermore, the Small and Medium Enterprise Credit Guarantee Fund raised the guarantee coverage percentage on borrowings made by small and medium-sized enterprises, and banks strengthened their risk management. As a result, the NPL ratio just slightly rose, compared with prior to this global financial crisis.  
This paper uses the Chart 3 framework conceptualized by Bayoumi and Melander (2008) to explain macro-financial link during financial crisis period. The IT bubble burst period is a good case for explaining macro-financial links.

Chart 3 

A Framework for Macro-Financial Link
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   Source: Bayoumi and Melander (2008).
During the IT bubble burst period, a sharp contraction in real GDP due to weak external demand resulted in the rising unemployment rate and falling industrial production, and households and firms could not service their debt, thus NPL continued to rise. Due to the increasing NPL ratio, banks’ capital adequacy ratios (CARs) fell. Thus banks were induced to tighten their lending standards to reduce the quantity of credit and restore the CARs. The channel in Chart 3 can be demonstrated by arrows from INCOME→ CARs → Lending Standards → Credit. As a result, a tightening of lending standards caused a decrease in the quantity of credit, as shown in the second link. When credit availability fell, there was a direct effect on spending due to credit constraints. This is a key link from CREDIT to SPENDING in Chart 3. Income fell as spending dropped. The final link is the feedback loop from income through balance sheets of banks, firms and household. As spending and income fell, loan losses gradually increased and the NPL ratio deteriorated further. Due to the deterioration of incomes and balance sheets for firms and households, the borrowing from banks decreased. This channel is represented by an arrow from INCOME to CREDIT in Chart 3. Taking this feedback mechanism into account, the final effect of the NPL ratio shock on aggregate demand is larger than the direct effect. To prevent the problem from getting worse, the government helped set up the asset management company in May 2001 to absorb bad loans, and encouraged banks actively to deal with non-performing loans and write off bad loans. Therefore, as the feedback loop was split, the NPL ratio fell gradually. The NPL ratio declined from 11.27% at the end of 2001 to 8.85% at the end of 2002 (Table 5).

The economic performance in the East Asian Financial Crisis period in 1997-1998, actually, was relatively healthy and favorable. This may be related to the better domestic real economy, continued surplus in the current account, low external debt, high foreign exchange reserves, rapid reaction of firms, and orderly opening of the capital account. Therefore, East Asian Financial Crisis just had a little adverse impact on macro-financial link.  

The spread of the global financial crisis in the second half of 2008 simply resulted in relatively limited loss for domestic banks, due to less globalization and less investment in complicated new financial products of domestic banks. Furthermore, the government took some measures to stabilize the financial system. As a result, income fell due to weak external demand, but the NPL ratio of domestic banks was still low. Bank loans exhibited sluggish growth, mainly because of weak demand for funds, and partly because of banks’ conservative lending attitude during the early stage of economic recession. Fall in credit leads to decreased spending and income. 

Global financial crisis leads to global economic recession. With a relatively sound financial system, the external demand shock resulted from global recession has a bigger adverse impact than financial shock on the real economy. As long as the global economy continues to recover, coupled with an easing monetary policy and an expansionary fiscal policy, this finally will exert a good macro-financial links. 

In the next section, we will analyze and discuss how the CBC used monetary policy management to react to financial crisis, explaining further how the CBC and the other government agencies coordinate to maintain financial stability.   
5.2 Monetary Policy Management Reaction to Financial Crisis in Recent Years

5.2.1 East Asian Financial Crisis Period in 1997- 1998

Globalization leads to rapid capital flows. Especially, short-term capital flows are more volatile. If a country’s foreign exchange rate is inflexible, then the expectation of currency appreciation could lead to a surge in capital inflows. Surging capital inflows could give rise to excessive growth in bank credit and money supply, as well as speculative bubbles in real estate and stock markets. Once the bubbles burst, sudden reversals of capital flows will result in a currency crisis, as well as a collapse of the financial system, and eventually undermine the economy. This phenomenon was actually observed across a number of Asian economies during the Asian financial crisis in 1997-1998.

During the 1997-1998 crisis periods, large capital outflows from Asia exerted a downward pressure on the NT dollar, tightened Taiwan’s financial conditions, and threatened the stability of the economy. The CBC took the following response measures:

5.2.1.1 Reducing Depreciation Expectations of the NT Dollar

The CBC stepped in the foreign exchange market from July to October in 1997 to curb depreciation expectations of the NT dollar. As a result of heavy intervention, foreign exchange reserves fell by US$7 billion within four months. At the same time, monetary conditions tightened, interest rates went up and stock prices fell sharply.

5.2.1.2 Alleviating the Volatility in the Money Market and Conducting a Flexible Exchange Rate Policy

As the Asian financial crisis showed no signs of abating, the CBC decided to change its policy approach in order to shield the asset markets and the real economy from the damage caused by the prolonged monetary tightness. In mid-October 1997, the CBC ceased to defend the exchange rate, and at the same time lowered required reserve ratios.

The NT dollar consequently exhibited a sharp downward trend from mid-October 1997 onwards and reached a low of 34.4 against the US dollar in mid-January 1998, depreciating by 17% within three months.

     5.2.2 Global Financial Crisis in 2008-2009 

After the collapse of Lehman Brothers in September 2008, the global financial crisis battered economies worldwide. Because the financial crisis escalated in the US and the Europe, the risk of a global downturn had risen drastically. 
As greater globalization links economies around the world closely together, Taiwan, a small and highly open economy, is susceptible to a global economic downturn. Slackened demand from abroad caused Taiwan’s exports growth to turn negative since September 2008, greatly restraining the contribution of external demand to economic growth. Moreover, financial market stress at home as well as abroad, and rising unemployment curtailed domestic consumption and investment. These factors increased the downside risks to Taiwan’s economic growth. For a few months, economic indicators, such as exports growth, industrial production, consumption and employment, were less than satisfactory.
During the global financial crisis, the CBC paid close attention to the liquidity conditions of financial institutions to maintain financial stability. At the same time, due to subsiding inflationary pressure, the CBC took some response measures to promote economic growth.

5.2.2.1 Lowering the Policy Rate and Required Reserve Ratios 

The CBC cut policy rates seven times by a total of 237.5 basis points since September 2008. With an efficient interest rate pass-through, both long-term and short-term market interest rates have fallen, significantly reducing the burden of mortgage borrowers and enterprises. Besides, in response to deteriorating economic and financial developments at home and abroad, on September 18, the CBC reduced required reserve ratios on NT dollar deposits, with an estimated effect of injecting liquidity worth NT$200 billion. 
5.2.2.2 Expanding Repo Facility Operations
From September 26, 2008 onwards, the CBC expanded Repo facility operations to ensure sufficient sources of liquidity for financial institutions. Eligible counterparties include banks, bills finance companies, Chunghwa Post, securities firms and insurance companies. The term of the facility is set within 180 days (initial 30 days) to provide market access to longer-term liquidity. 

5.2.2.3 Relaxing Requiring Funds of Banks

The CBC announced that it allowed banks to use certificates of deposits issued by the CBC or redeposits with the CBC to borrow collateral loans or request early withdrawals whenever needs arise.
5.2.2.4 Providing Preferential Housing Loan Program
On September 22, 2008, the CBC joined other government agencies to provide Preferential Housing Loan Program worth NT$200 billion to help homebuyers and support the sluggish housing market.

5.3 Monetary Authority’s Policy Reactions to Financial Crisis for Financial Stability 

    Financial stability primarily refers to the stability of the financial system, while the stability of the financial system includes the stability of financial institutions and financial markets. Once a disruption in the financial system occurs, the CBC can function as a lender of last resort and provide necessary accommodation to the troubled financial institutions or maintain the normal and smooth operations of financial markets. The setting of monetary policy as a whole cannot change dramatically if the disruption is a special case.

5.3.1 East Asian Financial Crisis Period in 1997- 1998

As mentioned above, implementing a flexible exchange rate policy in mid-October 1997 was an important turning point to address financial crisis. More importantly, the CBC fended off speculative attacks in the foreign exchange market by prohibiting domestic institutional investors from engaging in non-delivery forward (NDF) transactions to block speculators’ access to NT dollar funds in May 1998. 

As a result, the downward pressure on the NT dollar was largely relieved, and the exchange rate of the NT dollar fluctuated between 32.0 and 34.9 against the US dollar during the remainder of the crisis period. Monetary conditions have become moderately easy. As Asian currencies rebounded strongly in September 1998, the CBC implemented a more relaxed monetary policy to stimulate domestic demand. The CBC’s policy actions include lowering required reserve ratios and the discount rate, appropriating the postal savings redeposits to assist banks in extending mortgage loans to the first-time home buyers and project loans for small and medium-sized enterprises. These measures largely mitigated the negative impact of the Asian financial crisis on the Taiwan economy. The event also demonstrated the close economic ties among East Asian countries and the growing influence of international capital flows on the policies of Asian central banks.

In brief, the CBC reacted to the above-mentioned adverse conditions by removing distortions from the foreign exchange market and adopting an accommodative monetary policy. As a result, Taiwan was largely unscathed by the crisis.

5.3.2 Global Financial Crisis in 2008-2009
As mentioned above, cutting policy rate and required reserve ratios provide additional sources of liquidity for financial institutions and promote economic growth. In fact, these measures also help safeguard financial stability.
    To maintain financial stability, the government took the following actions. For instance, in order to quickly shore up the financial system, bolster the confidence of depositors, safeguard the financial condition of financial institutions, and promote the healthy, sustainable development of the financial markets, the government declared full guarantee coverage on all bank deposits and inter-bank call loans, effective from October 7, 2008 until December 31, 2010. To coordinate these full guarantee measures, the Financial Supervision Commission (FSC) exercises tighter supervision of related operations, and works hand-in-hand with the CBC to closely monitor for any irregularities in inter-bank call loans. 

To implement the guarantee, the FSC urges financial institutions to pay close attention to asset-liability management and improve their disclosure of financial and business information; strengthens capital adequacy regulations and financial soundness; strengthens corporate governance, internal controls, and internal audit systems.
In addition, the Small and Medium Enterprise Credit Guarantee Fund has raised the guarantee coverage percentage on borrowings made by small and medium-sized enterprises. 
Besides, in response to a sharp fall in domestic stock market during the global financial crisis period, the FSC announced some measures designed to maintain an orderly and stable stock market and bolster investors’ confidence. 

1. Coordinated the National Financial Stabilization Fund to support the domestic stock market to maintain the stability of stock market.  

2. Temporarily reduced the limit on short selling for borrowed and margin stocks from September 30, 2008 to December 31, 2008 
3. Any stock market manipulation and the spreading of rumors and false information will be vigorously investigated.
4. Encouraged banks, security companies and listed companies to carry out a stock buyback.
6. Conclusion
In this paper, we found that output gap does not significantly respond to the lagged real interest rate. As real GDP comprises real consumption, real investment and net real exports, this result could be attributed to three possible reasons. First, real interest rate is not the only factor influencing real private investment, and other factors, such as world economic growth, export orders growth, expectation of domestic economic growth, tax and political environment, could affect real private investment as well. Second, with a relatively high savings ratio (i.e. gross national savings divided by GNP) of above 25% in Taiwan, the reduction in real interest rates could result in the fall in real private consumption. Third, Taiwan is a small and highly open economy, so exchange rates may play a key role in stimulating economic growth as well, in addition to the policy interest rate.

Moreover, we do not find strong evidence that a rise in direct finance has lowered the degree of sensitivity of real GDP to the change in the policy interest rate. In other words, the change in direct finance does not appear to affect the macro-financial link significantly. This could be because small and medium-sized enterprises account for nearly 98% of all enterprises in Taiwan, which still heavily rely on bank credit. This finding implies that the CBC does not need to undertake a larger monetary move to achieve its intended objective in terms of economic growth, while taking into account a rising trend of direct finance.
We also found that both the change in bank lending rates and deposit rates are sensitive to the change in the discount rate. However, the change in direct finance does not seem to affect the sensitivity of bank lending rates and deposit interest rates, respectively, to changes in the discount rate, either. 

Nevertheless, this does not mean that direct finance is not important in macro-financial links. On the contrary, we need to continue to pay more attention to watch the development of direct finance, even about globalization, asset securitization, financial derivatives, etc. Those factors all may disturb the transmission mechanism of monetary policy and bring new challenges to financial stability in Taiwan in the future. 

Financial soundness plays a key role in macro-financial links. The East Asian financial crisis, IT bubble burst crisis and recent global financial crisis have all highlighted the importance of financial soundness. In the era of globalization, financial soundness is essential in protecting an economy from the contagion of crises in other countries. Confronting a rise in globalization, direct finance and financial innovation, financial institutions need to handle increasingly complicated risk management problems.

Taiwan is a small and highly open economy, and the performance of economic growth heavily relies on exports. Taiwan’s economy was hit severely by weak external demand caused by recent worldwide financial crisis. Fortunately, Taiwan’s financial system remains stable and runs smoothly; therefore, easy monetary policy could help promoting domestic economic growth during financial crisis period. Furthermore, fiscal stimulus packages can also make up for some losses in external demand. These stimulus measures include issuing shopping vouchers of NT$3,600 for each person, expanding public infrastructure investment, lowering tax rates, subsiding worker income, promoting employment, providing industry bailout, etc. 

Besides, the government took some measures to stabilize the financial system, such as allowing unemployed workers and some troubled enterprises to defer their payment of principal and interests for housing loans and business loans, respectively, and extending housing loan periods to 30 years. Also, the Small and Medium Enterprise Credit Guarantee Fund has raised the guarantee coverage percentage on borrowings made by small and medium-sized enterprises. As a result, income fell due to weak external demand, but the NPL ratio of domestic banks was still low. With a relatively sound financial system, the external demand shock resulted from global recession has a bigger adverse impact than financial shock on the real economy. 
Finally, the CBC and the FSC should continuously work in close collaboration to monitor and evaluate the related risk exposures of financial institutions as well as the impact of their risk exposures on other sectors.
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( The author is senior economist at the Department of Economic Research of the Central Bank of the Republic of China (Taiwan). This country paper was completed in November 2009.


� Potential GDP refers to the highest level of real GDP that can be sustained over the long term.


� πt is quarterly CPI (base year=2006) inflation in percentage points, i.e. 100*(ln Pt – ln Pt-1).


� Actually, some papers introduced a time trend (t) in OLS estimation. 
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