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1. Introduction
   The productivity convergence achieved by East Asian economies was a truly remarkable one up until the 1980s. But starting from the so-called “A Lost Decade of Japan” in the 1990s and going through the financial crisis in 1997, the East Asian economies seem to have lost the engine of growth and are still struggling with lack of investment demand in most of economies except China. 

   The overall assessment on the macroeconomic performance by crisis-inflicted East Asian economies is that the rebound of growth over the period of 1999-2000 has slowed down in the subsequent period of 2001-2002 mainly because of stagnant demand for domestic investment across all crisis-inflicted economies as observed by Barro (2001). The average annual growth rate of real gross fixed capital formation in the five crisis-inflicted economies (South Korea, Indonesia, Malaysia, Philippines and Thailand) was 8.6 percent in the pre-crisis period of 1991-1997 but became – 3.6 percent in the post crisis period of 1998-2002. A similar pattern is observed from the five non-crisis economies (Japan, Singapore, Taiwan, Hong Kong, and China): their average rate dropped from 10.4 percent to 0.4 percent between the two sub-periods. 
   There are two main issues at hand in examining the investment trend in the post-recovery period in Asian-Crisis countries. One issue is whether the stagnation in investment is a permanent phenomenon and, therefore, the period of “East Asian Miracle” is over. The other issue is why the volatility of investment is so large during the post-crisis period of 1999-2002. The present paper attempts to explore theoretical models for explaining stagnant investment and to examine determinants of investments in East Asian economies and test the existence of structural break during the financial crisis.
   The standard baseline models of investment based on either Keynesian-type acceleration principle or the q theory have predicted that expectations of lower output in the future reduces current demand for investment. It also has predicted that the permanent increase in the interest rate produces a temporary setback in investment as the industry moves to a permanently lower capital stock supporting the standard view that long-term interest rates are important to investment.

 However, the standard baseline models alone cannot explain the continuing investment stagnation in East Asia because even after the output has been recovered and the interest rates have been reduced to the pre-crisis level, investment has not been recovered yet. The reason is because the East Asian crisis has increased uncertainty about future profitability and accentuated irreversibility that adjustment cost of reducing capital is greater than that of increasing capital. In addition, financial market imperfections persist to exist after the crisis because financial reforms in many crisis-inflicted economies were either failed or taking much longer time than expected so that asymmetric information continues to create agency problems increasing the cost of external finance and therefore discouraging investment.
   Empirical results indicate that East Asian countries’ investments are very sensitive to output growth: acceleration hypothesis is accepted. It also implies that current output growth is a best signal for the sustainable growth and future output growth that is a rational expectation.

   This implies that the current East Asian stagnation in its investment may not be a reflection of a permanent erosion of investment potential in these countries. Rather the volatility of output growth in the post-crisis period seemed to have reflected the asymmetric costs of adjustment associated with investment irreversibility and uncertainty about discount factors. In addition, the institutional rigidities inherent in the East Asian economies which deterred institutional and structural reforms and transformations including financial–market imperfections must have depressed investment demand by deterring factor movements from lower-productivity sector (for some economies, declining or depressed non-IT industries which is often subsidized) to higher-productivity sector.
    In these contexts, the policy implications for East Asian countries are straight-forward. First, it should design and implement a macroeconomic stabilization program in favor of enhanced investments by reducing government expenditure and corporate taxes at the same time, increasing investment tax credits and expenditure on education and R&D and infra-structure for IT rather than wasting fiscal budget on rampant development projects.  In other words, a supply-oriented policy in favor of investment demand in areas of its incremental comparative advantage such as advanced electronics needs to be implemented. In this process, the political stability and social environment encouraging entrepreneurship and discouraging political corruption and cronyism are crucial elements for resuming a sustainable growth path for East Asia.
    In Section 2, we review some of the stylized facts about the rapid trend of productivity convergence of East Asian economies in the 1970s and 1980s toward the benchmarking US productivity level and the slowdown of the speed of convergence in early 1990s and ultimately productivity divergence from mid 1990s. We observe the declining rates of return and the lower level of human capital relative to physical capital in Japan and Korea compared to the level in the United States are the causes of stagnant investment. We then proceed to explore theoretical explanations for the rapid slowdown of the speed of convergence in Section 3. In Section 4, two alternative models of investment are estimated and tested for the existence of a structural break in 1997-1998. Last section concludes the paper with some policy implications.
2. Stagnant Investment and Productivity Divergence of East Asian Economies
   The preliminary data file as summarized in Table 1 shows a significant stagnation after 1997 Financial Crisis in both investment and GDP growth of both crisis-countries and non-crisis countries with an exception of China. The stagnation and setback is remarkably deeper in crisis-countries relative to non-crisis countries. The crisis countries’ average growth rate of real GDP declined from 6.7 percent in pre-crisis period of 1991-1997 to 2.7 percent in post-crisis period. The corresponding growth rate of domestic investment dropped from 8.6 percent to -3.6 percent. On the other hand, the non-crisis countries experienced reduction of GDP growth from 7.4 percent to 3.3 percent even including China (11.4 % to 7.9 %) and reduction of investment from 10.0 percent to 0.4 percent including China again (16.0 % to 11.1%). 

Table 1. Growth Rates of Major Macroeconomic Variables in 10 East Asian countries (1991~2002)
<GDP>[image: image1.emf]Period

South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 7.0 7.4 9.2 3.1 6.8 6.7 8.8 9.8 11.4 5.2 1.8 7.4

1998-2003 4.3 0.6 2.8 3.5 2.1 2.7 2.5 2.9 7.9 2.2 0.8 3.3

1991-2003 5.8 4.3 6.3 3.3 4.6 4.8 5.9 6.6 9.8 3.8 1.4 5.5


<Gross Fixed Capital Formation>
[image: image2.emf]Period

South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 6.7 10.6 15.4 5.2 5.4 8.6 13.2 10.3 16.0 10.2 0.5 10.0

1998-2002 -0.6 -6.0 -5.3 1.0 -7.0 -3.6 -3.7 -1.1 11.1 -2.9 -1.6 0.4

1991-2002 3.6 3.7 6.8 3.5 0.2 3.6 6.1 5.5 14.0 4.7 -0.4 6.0


<Household Consumption and Expenditure>
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South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 6.8 8.9 7.5 3.7 6.1 6.6 6.7 11.2 8.9 6.4 2.4 7.1

1998-2002 3.8 2.4 2.5 3.4 1.2 2.7 4.2 4.5 5.9 -0.1 0.8 3.1

1991-2002 5.6 6.2 5.4 3.6 4.0 5.0 5.7 8.6 7.8 3.9 1.8 5.6


<Exports of Goods and Services>
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South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 15.3 10.2 13.6 11.6 10.5 12.2 10.4 9.5 11.7 10.7 5.0 9.5

1998-2002 13.2 1.3 5.4 0.0 8.3 5.6 21.1 5.9 16.2 4.9 2.7 10.2

1991-2002 14.4 6.5 10.2 6.8 9.6 9.5 14.5 8.1 13.4 8.5 4.2 9.7


<Imports of Goods and Services>
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South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 13.2 13.1 15.2 11.4 8.2 12.2 11.1 8.9 12.5 4.9 9.3

1998-2002 8.0 -5.0 2.8 -1.0 4.4 1.8 4.0 15.7 3.2 1.6 6.1

1991-2002 11.0 5.5 10.0 6.2 6.6 7.9 8.4 11.5 8.9 3.6 8.1


<Exports Increase - Imports Increase>

[image: image6.emf]Period

South Korea Indonesia Malaysia Philippines Thailand

Average of

5 crisis

countries

Singapore Taiwan China Hong Kong Japan

Average of

5 non-crisis

countries

1991-1997 2.1 -2.8 -1.6 0.2 2.2 0.0 10.4 -1.6 2.8 -1.8 0.2 2.0

1998-2002 5.2 6.3 2.6 1.0 3.9 3.8 21.1 1.9 0.5 1.7 1.2 5.3

1991-2002 3.4 1.0 0.2 0.5 2.9 1.6 14.5 -0.3 1.9 -0.4 0.6 3.3


<Exchange rate Change>
[image: image7.emf]Period

South Korea Indonesia Malaysia Philippines Thailand Singapore Taiwan China Hong Kong Japan

1991-1997 12.3 (25.6) 12.8 (23.9) 5.2 (16.9) 5.1 (18.0) 8.9 (23.1) -0.5 (9.0) 0.9 (3.9) 6.6 (13.9) -0.1 (0.2) -0.5 (9.9)

1998-2002 -7.1 (31.2) 13.1 (28.1) -0.5 (17.1) 5.7 (17.8) -1.8 (26.5) 0.7 (8.6) 3.7 (6.6) 0.0 (14.1) 0.1 (0.2) -1.6 (10.5)

1991-2002 4.2 (31.5) 12.9 (30.2) 2.8 (16.8) 5.3 (17.1) 4.5 (26.4) 0.0 (8.6) 2.1 (6.0) 3.8 (14.3) 0.0 (0.1) -1.0 (11.3)

Parenthesis is Standard Error


Productivity Convergence and Divergence

We begin with an examination of the productivity trend in ten East Asian economies from World Penn Table data. The per-capita income of Japan converged toward the US level very rapidly and peaked at 88.2 in 1991 relative to US index (100). But it started to decline continuously to the level of 74.1 by 2000. The per-capita income of Korea showed a similar pattern of rapid convergence reaching its peak at 49.1 in 1996 but declined to the level of 43.2 in 1998 after the financial crisis.
Figure 1. PPP-unadjusted GDP per capita of Korea and Japan (US=100)
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Source : World Penn Table

Figure 2. PPP-adjusted GDP per capita of Korea and Japan (US=100)
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Figure 3. PPP-adjusted GDP per capita of Asian Crisis Countries (US=100)
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Figure 4. PPP-adjusted GDP per capita of Asian Crisis Countries (US=100)
[image: image11.emf]0

20

40

60

80

100

120

198019811982198319841985198619871988198919901991199219931994199519961997199819992000

Japan China Taiwan Singapore Hongkong


Source : World Penn Table

Decline in Rates of Return and Threshold Externality of Human Capital

    This sudden slowdown of the speed of convergence or divergence could have been anticipated by the Krugman (1994) proposition which argued that the East Asian miracle was a myth in that their growth was based on input-led growth rather than productivity-led growth. The proponents of the Krugman proposition would argue that as the accumulation of physical capital sets in diminishing marginal returns, it ultimately invites declining rates of return on capital and the slowdown on investment. In fact, the estimates of before-tax gross rates of return by Pyo and Nam (1999) based on the method of Harberger (1977) who termed two economies of Japan and Korea as “outliers” having exceptionally high rates of return showed Japan (18.5 %), Korea (27.9 %) and US (9.6 %) in 1977 but declined to the level of Japan (12.6 %), Korea (10.0 %) and US (9.4 %) by 1993. More recently Hayashi and Prescott (2002) has shown that Japan’s after-tax net return on capital declined from 6.1 % in the late 1980s to 4.2 % in the late 1990s.
   The exceptionally high rates of return observed in Japan and later in Korea may have reflected the shadow interest rate on domestic lending, collateralized by labor income, which equals the net marginal product of human capital. The marginal product of human capital at the low starting level of stock could start at a relatively high value but ultimately converges toward a lower steady-state level. As observed by Collins and Park (1989) and Barro and Sala-i-Martin (2004), the spread between curb-market interest rates and world interest rates was 30 to 40 percentage points in the 1960s and 1970s when the estimates of before-tax gross rates of return by Pyo and Nam (1999) were exceptionally high. But it ultimately declined by the mid-1980s to about 15 percentage points and less than 3 percentage points after the 1997 financial crisis. 
   Another stylized fact to be observed is that the ratios of human capital (H) and physical capital (K) in Japan and Korea have increased over time but have not reached yet the level of United States which had been maintained at the range of .95-1.0 during 1947-1969 according to Kendrick (1976). Estimates by Pyo and Jin (2000) showed that the ratio of Japan had peaked in 1990 at .65 but started to decline to the level of .62 by 1996. The estimate by Pyo (1993) showed that the ratio of Korea had peaked in 1976 but declined to the level of .40 by 1990. If we regard the ratio of United States as a benchmark ratio of human capital and physical capital which Azariadis and Drazen (1990) defines as a threshold point beyond which human capital can exhibit threshold externalities implied in endogenous growth theory.
    The consideration of human capital in addition to physical capital would be especially meaningful if we regard the costs associated with the installation and the demolition of capital as important determinants for a long-run growth path. As Barro and Sala-i-Martin (2004) outlines, the adjustment costs would be especially important for increase in human capital through the process of education because the learning experience fundamentally takes time and attempts to accelerate the educational process are likely to encounter rapidly diminishing rates of return.
    The consideration of human capital in addition to physical capital provides us with important implications on the speed of productivity convergence. In the course of economic development, per-capita human capital stock can be relatively high at the outset if the economies were particularly endowed with rich tradition of educational investment and historical infra-structure. But the fall in the ratio of human capital to physical capital over time would ultimately cause diminishing returns to per-capita physical capital to set in faster than otherwise. Therefore, the speed of convergence would be greater in the economy which enjoyed the higher shadow price of human capital than in the economy which did not enjoy the higher shadow price of human capital. I suppose that the East Asian economies may belong to the former category so that the current stagnation may reflect the phenomenon of diminishing returns to physical capital as the accumulation of human capital did not catch up.
   Figure 5 The Comparison of H/K Ratio in US, Japan, Korea
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3. Theoretical Explanations for Stagnant Investment

  With stylized facts about a relatively fast divergence of East Asian productivities relative to US in the 1990s, we now begin to search for some theoretical explanations for the productivity slowdown and stagnant investment in East Asia. Instead of coming up with a completely new type of model, we will focus on two types of existing theoretical models to explore theoretical implications and subject them into empirical testing.
3.1 Explanation based on Acceleration Principle
 There are many alternative versions of the Keynesian-type acceleration model of investment. But in order to estimate investment function, we need data on capital stocks of ten East Asian countries. Since there are no consistent data sources for capital stocks of these countries, we have adopted Dadkhah and Zahedi (1986) to impute capital stock data from output and investment data. The derived model of investment is one of the simplest kind of acceleration model which is somewhat too naïve. But the merit of this model is that it provides a consistent framework of estimating investment function, production function and capital stocks in a simultaneous equation system.
 Dadkhah and Zahedi (1986) consider a Leontief Production function under the assumption that capital is the limiting factor:
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they have derived:
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where It-1 is gross investment during t-1 and λ is depreciation rate.
If data used to estimate equation (2) are annual data, Dadkhah and Zahedi (1986) suggested to replace 
[image: image23.wmf]1

-

t

I

 with 
[image: image24.wmf]t

I

, since during a one-year period a substantial part of the new investment will be in use as capital stock. However, in our case since we will attempt to estimate capital stock in conjunction with investment function simultaneously, it is necessary to preserve 
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 Eq. (2) can be viewed as an investment demand function of the form:
                It = b Qt+1 + c Qt + wt                
                          =b’Qt+c’Kt-1+d’It-1+εt                                               (2)’
The second expression is derived by treating unobservable Qt+1  as expected output of which expectation is formed at t , Q*t+1/ t.  Then, we can apply the adaptive expectation formula and use the capital stock identity. 

Suppose that error term follows MA(1) process as in Eq (2). Then we can write Eq (2) as
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After estimating the coefficients, 
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Then we can recover capital stock based on its identity:
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3.2 A Model of Investment with Asymmetric Adjustment Costs
The standard baseline model of investment with adjustment costs known as the q theory model of investment has predicted that expectations of lower output in the future reduces current demand for investment. It also has predicted that the permanent increase in the interest rate produces a temporary setback in investment as the industry moves to a permanently lower capital stock supporting the standard view that long-term interest rates are important to investment.
   However, the standard baseline model alone cannot explain the continuing investment stagnation in East Asia because even after the output has been recovered and the interest rates have been reduced to the pre-crisis level, investment has not been recovered yet. The reason is because the East Asian crisis has increased uncertainty about future profitability and accentuated irreversibility that adjustment cost of reducing capital is greater than that of increasing capital. In addition, financial market imperfections persist to exist after the crisis because financial reforms in many crisis-inflicted economies were either failed or taking much longer time than expected so that asymmetric information continues to create agency problems increasing the cost of external finance and therefore discouraging investment.
    Following Barro and Sala-i-Martin(2004), we assume that the production function is neoclassical:
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where F (.) satisfies the neoclassical properties, N is non-human physical capital, H is human capital, and L = Le effective labor. But assume that the capital is total capital in the sense of Kendrick (1976), a composite of physical and human capital:
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According to my earlier estimation in Pyo (1995), the US estimate of α + η was .588 based on yearly US data of 1940-69 while the Korean data of 1955-90 generated an estimate of .784.

The firm’s capital stock is given by the following identity
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Suppose we assume that the cost in units of output for each unit of investment is 1 plus an asymmetric adjustment cost of the following form:

              Cost of investment 
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                     (if 
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where we assume an asymmetric adjustment cost: if net investment is positive, there is a proportional adjustment cost. On the other hand if net investment is negative, then there is going to be extra fixed cost such as selling off capital at lower than market price and some transaction cost of reducing their capital stocks. In other words, this asymmetric assumption is made to account for irreversible investment: it is more costly for firms to reduce their capital stocks than to increase them. Barro and Sala-i-Martin (2004) assumed a symmetric proportional adjustment cost where c = 0.
    The firm’s net cash flow is given by:
          Net cash flow 
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Defining the average interest rate as:
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The firm’s objective function is to maximize the following with respect to L and I :
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subject to eq. (7) and initial value K (0).
Then the following Hamiltonian equation can be set up:           
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where q is the shadow price associated with 
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The present-value shadow price is then
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The first order conditions are the following three equations:
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The last equation can be written as:
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The transversality condition can be expressed as: 
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From eq. (15), we can derive:
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The correspondence between marginal q and average q can be established as follows by using equations (7), (15) and (16).
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Using eq.(18) and eq.(11), then we get
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so that (or average q) equals q (or marginal q). Hayashi (1982) has shown that this result holds if the production function is assumed to exhibit constant returns to scale. 
    But suppose we introduce a quadratic function of asymmetric adjustment cost as follows:
Cost of investment 
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 (assuming b >1 and if I – δ k > 0 then c =1 and if I – δ k < 0 then c=2)

Then the equality of average q and marginal q does not hold even under the assumption of constant returns to scale in production function because the marginal cost of adjustment would be asymmetric: when net investment is positive it will be b/2, while if it is negative it will be b.
    The dynamic equilibrium can be analyzed with a given interest rate by the following conditions.
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Combining eq. (22) with eq. (15), we get                          
                       
[image: image66.wmf]b

c

q

q

k

i

/

)

1

(

)

(

ˆ

/

ˆ

-

-

=

=

y

                      (23)
Eq. (22) and (7) imply that:
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By substituting eqs. (22) and (23) into eq. (16) we get:
                        
[image: image69.wmf][

]

b

c

q

k

f

q

r

q

2

/

)

1

(

)

ˆ

(

'

)

(

2

-

-

+

-

×

+

=

d

&

            (25)
The condition k = 0 implies from eq. (24)
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The condition q =0 implies from eq. (25)
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 Substituting eq. (26), the steady-state value of k* must satisfy the condition:
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The slope of the function of q with respect to k is given by:
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The sign of eq. (29) is negative because the numerator is positive and the denominator is negative because q-1-c-b(r + δ) = b (x + n + δ) – b (r + δ) is negative since r > x + n.
The phase diagram for the model with asymmetric adjustment cost is depicted in Figure 6. The horizontal line depicts k, while the vertical line depicts q. The locus of q = 0 is negatively sloped as the sign of eq. (29) indicates. The existence of an asymmetric adjustment cost makes the horizontal line in figure 1 shift up by the fixed cost of reduced investment. Therefore, the equilibrium capital stock k** would be at lower level than the level (k*) under symmetric proportional adjustment cost.

Figure 6. The Phase Diagram for the Model with Adjustment Costs
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4. Estimation and Testing of Investment Models for East Asian Economies
4.1 Investment Model with Acceleration Principle
Using Dadkhah and Zahedi (1986)’s specifications, we have estimated production function, investment function, and capital stock from the ten Asian economies’data set.  

[Yearly data]
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	Korea
	0.070 
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	Indonesia
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	Malaysia
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	Singapore
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	Thailand
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	0.043 

	Taiwan
	0.122 
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	0.878 
	0.063 

	China
	0.244 
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	0.211 

	Hong Kong
	0.483 
	1.110 
	0.323 
	0.517 
	0.204 

	Japan
	0.152 
	0.558 
	0.206 
	0.848 
	0.060 


China: AR(1) corrected

Hong Kong: 1st order differenced
[Quarterly data]
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To estimate coefficients of this equation we need quarterly GDP, and Investment data, but the quarterly data of other countries except Korea and Japan are not sufficient. So, we analyzed only these two countries during the period of 1990:Q1 ~ 2003:Q4. 

We estimated this equation by the following three methods according to the assumption of the error structure. Which method is most appropriate can be judge by the econometric analysis like Box-Jenkins analysis, but we used the real depreciation rates and output-capital ratio for this. As for Korea, the depreciation rate as a whole is estimated about 5% by Pyo(2003) and the output-capital ratio is estimated about 0.1. The output-capital ratio of Japan by ESRI is about 14%. Therefore, we used MA(1) for both Korea and Japan.
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   In the case of Korea, the Dadkhah and Zahedi Method fitted very well. Especially, the estimated capital stock around the year 1997, the last survey year, is almost equal to the real survey value.
(2) Japan
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   In the case of Japan, the estimation result based on Dadkhah and Zahedi did not fit well. It seems that the Leontief production function is inappropriate in Japanese economy.
The Regime Change

     One interesting hypothesis to be tested is whether or not there was a regime or structural change in investment behavior between the pre-crisis period and the post crisis period. For this purpose, we have estimated Korea’s investment function by using its quarterly data and carried out a Chow test. The result is shown in Table 2. The Chow test result indicates there was regime change between the pre-crisis and the post-crisis period as far as investment behavior is concerned.
     The estimation equation (3) is two-stage regression using the following investment and production functions:
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      The estimation equations (4) and (5) are for testing the Q-theory in Korean quarterly data. The both equations differ in that suppressing the constant term or not.

Table 2  Estimation of Quarterly Investment Function and Chow tests of Korea
	Dep. Variable
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* Standard error in parenthesis
** V : the total market value of the listed stocks
Table 3. Estimation of Q-theory Investment Function of 10 East Asian Economies*
	Dep Var : Investment
	Stock Value
	Capital
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	All Economies
	Fixed Effect
	0.1513
	(0.024)
	0.4736
	(0.8278)
	0.6980

	
	Random Effect
	0.1530
	(0.024)
	0.4982
	(0.0733)
	0.6951

	Crisis-inflicted Economies**
	Fixed Effect
	0.1870
	(0.041)
	0.5434
	(0.1219)
	0.8282

	
	Random Effect
	0.1805
	(0.0421)
	0.4423
	(0.1533)
	0.8285

	Non-Crisis-inflicted Economies***
	Fixed Effect
	0.0817
	(0.0294)
	0.6601
	(0.9622)
	0.5579

	
	Random Effect
	0.0906
	(0.0284)
	0.6441
	(0.0911)
	0.5613


*Standard error in parenthesis
** Crisis Economies : Korea, Indonesia, Philippines, Malaysia, and Thailand

***Non-Crisis Economies : China, Japan, Taiwan, Singapore, and Hongkong

5. Implications for Sustainable East Asian Growth
     All estimated results indicate that East Asian countries’ investments are very sensitive to output growth: acceleration hypothesis is accepted. It also implies that current output growth is a best signal for the sustainable growth and future output growth that is a rational expectation. This implies that the current East Asian stagnation in its investment may not be a reflection of a permanent erosion of investment potential in these countries. Rather the volatility of output growth in the post-crisis period seemed to have increased the cost of adjustment associated with investment irreversibility and uncertainty about discount factors. 
    In addition, a two-sector growth model of Echeverria (1997), Laitner (2000) and Hayashi and Prescott (2004) type can show that the institutional rigidity, for example strong union activity in conventional non-IT sector for minimum employment guarantee, can make investment stagnate and prolong the slowdown of productivity and growth of the economy. The institutional rigidities inherent in the East Asian economies which deterred institutional and structural reforms and transformations including financial –market imperfections must have depressed investment demand. According to Ha and Pyo(2004), for example, in the case of Korea the IT sector is per capita productivity is higher by three or four times than the non-IT sector. However, due to institutional rigidity such as strong union activity in non-IT sector, the labor absorption effect in IT sector is very small limiting their allover productivity growth of the entire economy.
    In these contexts, the policy implications for East Asian countries are obvious. First, they should design and implement a macroeconomic stabilization program in favor of enhanced investments by reducing government expenditure and corporate taxes at the same time, increasing investment tax credits and R&D expenditure rather than rampant public expenditure projects. In other words, a supply-oriented policy in favor of investment demand in areas of their incremental comparative advantage needs to be implemented. In this process, the political stability and social environment encouraging entrepreneurship and discouraging political corruption and cronyism are crucial elements for resuming a sustainable growth path in East Asia.
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APPENDIX
Table A-1 Estimates of Capital Stock of 10 East Asian Economies
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	Year
	Korea
	Indonesia
	Malaysia
	Philippines
	Thailand

	1991
	747758.2 
	163481.9 
	131036.6 
	46594.7 
	322978.6 

	1992
	801440.0 
	172004.6 
	139995.6 
	46935.8 
	345986.7 

	1993
	862403.9 
	184873.7 
	155223.7 
	48026.2 
	375275.7 

	1994
	916007.9 
	200671.9 
	172315.1 
	49544.4 
	407541.1 

	1995
	979675.4 
	220484.1 
	194194.1 
	51313.8 
	444006.9 

	1996
	1063404.5 
	243199.2 
	215131.9 
	54464.3 
	483887.6 

	1997
	1139527.4 
	266106.3 
	235547.1 
	58560.2 
	509548.7 

	1998
	1163132.2 
	260672.2 
	238059.3 
	60135.2 
	500707.0 

	1999
	1184258.7 
	242769.0 
	234292.6 
	60422.6 
	474033.7 

	2000
	1137835.3 
	218694.1 
	224136.3 
	62442.0 
	430103.9 

	2001
	1245420.7 
	226959.2 
	239315.5 
	65161.4 
	448484.7 

	2002
	1341886.2 
	236756.7 
	254531.3 
	67379.2 
	468815.5 


	Year
	Singapore
	Taiwan
	China
	Hong Kong
	Japan

	1991
	64726.9 
	5166026.9 
	-
	72578.8
	5645075.9 

	1992
	68555.3 
	5481907.5 
	1412787.1 
	76743.7
	5770523.4 

	1993
	74280.9 
	6000921.2 
	1617663.9 
	79513.3
	5851286.4 

	1994
	80191.0 
	6479251.6 
	1855925.3 
	85839.8
	5854046.7 

	1995
	89586.9 
	6953305.9 
	2074204.5 
	91159.7
	5860977.5 

	1996
	102639.6 
	7435657.6 
	2275814.7 
	95704.1
	5969596.1 

	1997
	114270.2 
	7984340.8 
	2454554.1 
	95793.9
	6110555.4 

	1998
	120016.7 
	8603740.7 
	2674869.4 
	94829.2
	6223970.2 

	1999
	123314.3 
	9186557.6 
	2869592.3 
	93463.6
	6262253.2 

	2000
	123560.4 
	9679386.9 
	3046714.5 
	97265.4
	6230805.4 

	2001
	128506.4 
	9783266.3 
	3299040.9 
	104551.7
	6248192.5 

	2002
	132339.2 
	9814409.3 
	3576313.2 
	-
	6316759.5 


Million US dollar, 1990 constant

Taiwan: Million NT dollar, 2001 constant

Table A-2     Synthetic Estimates oh Human and Nonhuman Capital Stocks
[image: image100.png]us!" Japan Korea’
(in 1958 constant dollar) (in 1990 constant yen) (in 1985 constant won)
Year | Human  Nonhuman Ratio Year Human Nonhuman | Ratio Year Human | Nonhuman  Ratio
(H) (9] (H/K) (H) K (H/K) (H) ) (H/K)
1929 4926 8315 0592 | 1955 1572708 | 1179175.1 | 0,133 | 1954 8986.8 | 930462 | 0,097
1930 4766 8479 0562 | 1956 1653675 11808215 0,140 | 1955 | 111532 829960  0.134
1931 4422 8520 0519 | 1957 1740730 1182512,9 0,147 | 1956 | 118947 781807 0,152
1932 4176 8436 0495 | 1958 1927464 11842128 0,163 | 1957 | 135563 782248 0,173
1933 4955 8301 0513 | 1959 | 2023983  1186065.4 0,171 | 1958 | 154326 82548.7 0,187
1934 4510 8197 0550 | 1960 | 2126791  1187961.3 0,179 | 1959 | 17926.8  88903.7 0,202
1935 4825 8164 0591 | 1961 205342,6 | 11991187 0,188 | 1960 | 216217 867075 0249
1936 5071 8209 0618 | 1962 | 2401284 12104648 0,198 | 1961 | 230566 861544 0,268
1937 5352 8319 0643 | 1963 | 2699054 12219520 0,221 | 1962 | 256644 86589.4 0,296
1938 5312 8396 0633 | 1964 | 2879115  1233560.2 0,233 | 1963 | 279046 774223 0,360
1939 5436 8427 0651 | 1965 | 3070605  1245350.8 0,247 | 1964 | 311605 73049.2 0,427
1940 5787 8439 0682 | 1966 | 3282150 12715159 0,258 | 1965 | 33875.9  84647.7 0,400
1941 6256 8570 0730 | 1967 | 3510815 12978100 0,271 | 1966 | 38101.3  92256.8  0.413
1942 6617 8629 0767 | 1968 | 3906975  1524411,9 0,295 | 1967 | 428417  100329,3 0,427
1943 6798 8620 0789 | 1969 | 4175988 13514341 0,309 | 1968 | 47688.0 1111846  0.429
1944 6834 8547 0800 | 1970 | 4457257 13788458 0,323 | 1969 | 537915 1396150 0,385
1945 6964 8464 0823 | 1971 4799102 | 14284337 0336 | 1970 | 602505 1513893 0398
1946 7545 8468 0891 | 1972 | 5158062 14782558 0,349 | 1971 | €6637.3 1692241 0,394
1947 8185 8566 0956 | 1973 | 5860101  1528367.0 0,383 | 1972 | 73856.0 1698356  0.435
1948 8528 8759 0974 | 1974 | 6253686  1578598.1 0,396 | 1973 | 81761.9  180747.7  0.452
1949 8647 8960 0965 | 1975 | 6636113 16287420 0,407 | 1974 | 90686.6  189245.9  0.479
1950 8924 9199 0970 | 1976 | 7055008 16697406 0,423 | 1975 | 1049449  203068.1 0517
1951 9258 9536 0971 | 1977 | 7489976 17108506 0.438 | 1976 | 1153325 2165528 0,533
1952 9540 9836 0970 | 1978 | 8144874 17521887 0,465 | 1977 | 1267554 2515951 0,504
1953 9782 10094 0969 | 1979 | 8591068 17939340 0,479 | 1978 | 139316.7  297277.7  0.469
1954 9964 10341 0964 | 1980 | 9040287 18359900 0,492 | 1979 | 153191.1 | 325776.1 0,470
1955 10358 10627 0975 | 1981 9535165 18735883 0509 | 1980 | 1685982 3431845 0491
1956 10797 10977 0984 | 1982 | 10042519 19118328 0525 | 1981 | 1839838 3533026 0521
1957 11029 11330 0973 | 1985 | 10826106  1950489,9 0555 | 1982 | 200797.4 3831646 0,524
1958 11089 11623 0954 | 1984 | 11363115 19897726 0571 | 1983 | 2191624 4285647 0511
1959 11430 11918 0959 | 1985 | 11903655 20296182 0586 | 1984 | 239098.7 4783418 0,500
1960 11790 12281 0960 | 1986 | 12479675 20882246 0598 | 1985 | 260575.7 5672950 0,459
1961 12065 12624 0956 | 1987 | 13053912 21473932 0608 | 1986 | 2815949 5790260  0.486
1962 12436 12989 0957 | 1988 | 13896589 22071962 0,630 | 1987 | 304233.0 653183.1  0.466
1963 12862 18405 0959 | 1989 | 14520686 22675945 0641 | 1988 | 3284642 746753.9 0,440
1964 | 13394 13858 0967 | 1990 | 15156053  2328730,9 0,651 | 1989 | 3544815 867013.8  0.409
1965 14038 14397 0975 | 1991 | 15837605 25172957 0,629 | 1990 | 3871665 976645.8 0,396
1966 1459,9 | 15037 0971 | 1992 | 1653158,1 26806145 0617 | N/A
1967 1521.2 | 1567.3 0971 | 1993 | 17440323 28052297 0622 | N/A
1968 16020 | 16263 0985 | 1994 | 1815950,9 29184827 0622 | N/A
1969 1699.6 | 1686.7 1,008 | 1995 | 1886735.6 30375216 0621 | N/A
h/A 1996 | 19620165  3177826.8 0,617 | N
Note: 1) Estimates by Kendrick (1976)

2) Estimates by Pyo (1993)





Source: Pyo and Jin (2000)
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