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Abstract

This study explores the sources of growth in the Turkish economy by performing growth accounting exercises over the 1960-2004 period as well as over the relevant sub-periods. This study also attempts to analyze the role of a number of important policy-related factors, such as infrastructure investment, macroeconomic instability and imports, on total factor productivity (TFP) by performing cointegration and impulse response analyses. The results suggest that both TFP and capital accumulation were crucial sources of growth during the sample period. Nevertheless, the TFP growth displayed enormous variation over the 1960-2004 period. The descriptive and empirical evidence suggests that TFP is positively affected by imports and public infrastructure investment and negatively affected by macroeconomic instability. 
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1. Introduction

During the last 15 years, researchers in all parts of the world have used growth-accounting exercises and growth regressions to shed light on the determinants of growth in both developing and industrialized countries. Despite this intensive worldwide research, only few  studies have conducted growth accounting exercises for the Turkish economy (e.g. Saygili et al., 2005 and Togan 1998, 2003).
   However, these studies did not consider the endogeneity issues and time series properties, such as non-stationarity and cointegration, while estimating the crucial parameter -the share of capital in output- of growth accounting exercises. Hence, these studies are subject to serious empirical criticisms: the potential problem of endogeneity of capital and labor, and the “spuriousness” of the empirical results. Therefore, the first aim of this study is to analyze the sources of growth in the Turkish economy over the 1960-2004 period as well as over the relevant sub-periods (pre-1980 vs. post-1980) by performing  growth accounting exercises. To overcome the aforementioned potential problems of non-stationarity and endogeneity, this study utilizes the Johansen cointegration analysis to estimate the crucial parameter –the share of capital in output. 

In this study we are also interested in an empirical assessment of the role of stability of the macroeconomic environment on economic growth, particularly on TFP growth. Turkey is an interesting case study since the Turkish economy registered a low and volatile economic growth rate between the mid-1970s and 2001, mainly due to an endemic problem of macroeconomic instability.
  Fortunately, things seem to have changed quite significantly over the last couple of years. From 2002 to 2005, Turkey simultaneously experienced an unprecedented economic growth rate and a significant reduction in the inflation rate.
 Along with other factors,
 sound macroeconomic policies have played a crucial role in the favorable macroeconomic performance over the 2002-2005 period. 

Mainly motivated from the recent transformation of the unstable macroeconomic environment of the Turkish economy into a stable economic environment, this study also aims to analyze the role of a several important policy-related factors on TFP. To accomplish this, the paper develops a simple cointegration model with four variables: macroeconomic instability index, imports-to-GNP ratio, public infrastructure investment-to-GNP ratio, and TFP. We are particularly interested in analyzing the dynamic effects of macroeconomic instability, public infrastructure investment and openness on TFP. To this end, we use a generalized impulse response analysis.   

The paper is organized as follows. Section 2 provides background information on the Turkish economy for the period 1960-2004. Section 3 presents and evaluates the sources of growth in the Turkish economy for the period 1960-2004 as well as for the decades and the relevant sub-periods. To shed light on the evolution of TFP in the Turkish economy, Section 4 investigates the dynamic effects of a number of important policy-related variables (e.g. macroeconomic instability) on TFP. Finally, Section 5 concludes the paper and provides the policy implications.

2. An Overview of the Turkish Economy, 1960-2004
In this section, we provide a general overview of the macroeconomic history of Turkey over the period of 1960-2004. In line with the aims of this paper, we focus mainly on capital formation, growth performance, macroeconomic instability and policy changes.
 Table 1 provides summary information on the Turkish economy for the decades as well as for the overall period and the relevant sub-periods.

<Insert Table 1 about here>
In the pre-1980 period, Turkey followed a state-led inward-oriented growth strategy that involved import substitution policies and economy-wide planning by the State Planning Organization (SPO). Along with trade restrictions and financial repression policies, the state made use of heavy public investment, especially in the manufacturing sector, to promote industrialization and economic development. From 1960 to 1980, Turkey enjoyed a high rate of growth (real GDP grew at an annual average rate of 4.7%), a very rapid rate of capital accumulation (real capital stock grew at an annual average rate of 7%) and a relatively high rate of employment growth.  However, Turkey's growth performance was even more impressive during the 1960s. Turkey attained a high rate of growth, real GDP grew at an average annual rate of 5.4% during this decade. Despite this growth performance, Turkey only attained a modest rate of capital accumulation (real capital stock grew at an annual average rate of 5.9%) but the macroeconomic environment was quite stable during the 1960s (see Table 1). This is also evident from Figure 1, which shows a time plot of the macroeconomic instability index (MII).

<Insert Figure 1 about here>

The 1970s can be called as the deepening of industrialization based on the import substitution strategy. This decade is also called as the second phase of import substitution and extended the inward-looking, domestic demand-led industrialization. The late 1970s were characterized by the implementation of a strong public investment program, which aimed at expanding domestic production capacity in heavy manufacturing and capital goods. In fact, compared to the 1960s, the 1970s growth rate of real capital stock (K), public and private investment as % share of GNP  (Igrat and Iprat) and public infrastructure investment as % share of GNP (Igirat) increased from 5.9 to 8.0, 5.7 to 9, 10.2 to 14.2 and 2.2 to 3.5, respectively (see Table 1). During this period, real GDP grew at an average annual rate of 4.1%.
However, from 1973 to 1977, the political environment was polarized and this led to inadequate macroeconomic policy making. This, in turn, contributed to the rise in macroeconomic instability. In fact, there is a close connection between political and macro instability. From mid-1977, the political environment became highly unstable due to more frequent changes of successive weak coalition governments. These coalition governments were “associated with instability and lacked credibility and commitment to undertake serious fiscal adjustment” (Onis, 2002: 6). As a consequence, both inflation and the macroeconomic instability index dramatically increased from 5.4% and 0.049 points in the 1960s to 27% and 0.118 points in the 1970s (see Table 1 and Figure 1). Eventually, the import substitution strategy reached its limits and Turkey experienced a severe economic crisis in 1978-9. The political and macroeconomic instability ended with the January 1980 economic package and a military regime from 1980 to 1983.

The main characteristics of the early and mid-1980s were strong subsidies to promote exports and the gradual phasing in of import liberalization; these were paired with a managed floating exchange rate and regulation of capital movements. This structural change is indeed reflected both in the exports-to-GNP and imports-to-GNP ratios, which increased from 3.5% and 7.8% in the 1970s to 9.9% and 15.0% in the 1980s (see Table 1). 

Even though the export-led growth strategy of the early 1980s was quite successful, the impressive export boom of the 1980s was essentially based on the productive capacities established during the preceding decade. The annual average growth rate of real GDP increased from 4.1% in the 1970s to 5.2% in the 1980s. Nevertheless, compared to the 1960s, Turkey's growth performance was not impressive during the 1980s. 
The economic role of the state also changed dramatically with the January 1980 economic program; for example, the state changed its investment strategy from manufacturing to infrastructure.  As Table 1 shows, public infrastructure investment as percent share of GNP increased from 3.5% in the 1970s to 4.6% in the 1980s. 
In the early 1980s, Turkey successfully reduced macroeconomic instability (see Table 1 and Figure 1) albeit under special conditions (see Celasun and Rodrik, 1989). However, starting from the late 1980s political and macroeconomic instability increased (see Figure 1) and persisted as endemic characteristics of the Turkish economy during the 1990s. Populist and myopic policies, and the associated problems of public sector imbalances were blamed most for the persistence of high macroeconomic instability from the late 1980s onwards (Ismihan, 2003). The governments -usually coalitions- in Turkey were able to maintain these unsound policies through reliance on domestic borrowing, with the help of capital inflows. However, this strategy was very costly and resulted in high interest rates and associated unsustainable debt dynamics during the late 1990s.
 
In December 1999, Turkey, under a three-party coalition signed a three-year IMF-based stand-by agreement, which was mainly aimed at solving the public sector imbalances (See Ekinci, 2000 and the references therein). This program failed in February 2001 and real GDP contracted by 7.5% in 2001. The coalition government signed another program backed by the IMF and the World Bank after the crisis; since 2002, this program has been implemented by the single-party (AKP) governments. 
Fortunately, macroeconomic instability fell dramatically over the last couple of years (see Figure 1) and Turkey experienced an unprecedented economic growth rate (real GDP grew very rapidly at an annual average of 7.5%, during the 2002-2005 period). Decisive change in macroeconomic policy (especially, fiscal policy)- from populist to sound policies- has played a crucial role in this improvement. The Central Bank was also successful in reducing inflation rate (CPI) from 68.5% in 2001 to 7.7% in 2005. However, the most unpleasant aspect of the high growth rate has been the failure to generate employment.  Unemployment remains a problem awaiting solution (see State Institute of Statistics, SIS, 2004). 
3. Sources of Growth in the Turkish Economy, 1960-2004

 Equation (1) provides the basic framework for our growth accounting exercises (see Appendix-2 for more detail on the utilized growth accounting framework),

gy = ( gk + (1-() gh + ga ,







(1)

where gy =  growth in output per worker, y=Y/L; ( = the share of capital in output; gk = growth in capital per worker, k=K/L;  ga= TFP growth;  and gh= growth in educational attainment per worker, h.
This equation allows us to determine the importance of the three sources in the growth of output per worker (also called as the labor productivity growth rate). That is, the three terms on the right-hand side of this equation represent the three ingredients of growth in output per worker (gY):

1. [( gk] = contribution of  growth in capital per worker

2. [(1-() gh] = contribution of  improvement in education per worker 

3. [ga = gy - ( gk - (1-() gh] = contribution of  growth in TFP.

Table 2 provides a summary of the results from the growth accounting exercises ((=0.50)
 for the decades as well as for the overall period and the relevant sub-periods. Figure 2 presents the evolution of TFP from 1960 to 2004 to aid in interpreting the results. 

<Insert Table 2 about here>

Between 1960 and 2004, physical capital accumulation seems to be the main source of growth (66%) in output per worker. TFP contributed about 20% and human capital accumulation contributed even less, about 15%. To obtain detailed information about the sources of growth in the Turkish economy, below, we analyze the results from the growth accounting exercises for the decades in the relevant sub-periods (pre-1980 and post-1980).

The inward-oriented period 

During the 1960s, GDP per worker grew at an impressive rate of 3.9%.
 The most important contributor to this performance was capital accumulation (an increase in capital per worker), which accounted for 57% of growth in output per worker; this accords with the crucial role played by the state in capital formation (via economy-wide planning) during the inward-oriented period (see Section 2). The TFP growth was another important ingredient of the growth during the 1960s, accounting for almost 1/3 of growth. This was mainly due to the relatively stable macroeconomic and political environment (see Table 1 and Figure 1). Finally, the contribution of human capital, at 11%, was very weak compared to the other two contributors. 

<Insert Figure 2 about here>

The growth rate of GDP per worker slowed down significantly during the 1970s, from 3.9% (1960s) to 2.2% (1970s). The principal reason for this fall-off was the decline in TFP growth which fell from 1.2% in the 1960s to –1.3% in the 1970s [see Table 2]. There were three main reasons for this decline: 1) the double oil shocks in the 1970s; 2) the polarized and unstable socio-political environment, especially during the late 1970s; 3) inadequate macroeconomic management, e.g. excessive reliance on foreign borrowing, and delayed stabilizations. All these lead to a rise in macroeconomic instability
 and severe economic crisis in 1978-9 (see Section 2). Note that TFP started to fall steadily after 1976 (see Figure 2), marking the beginning of the acceleration of  political and macroeconomic instability (See Figure 1 and also Section 2). 
Unfortunately, the decline in TFP growth undermined the contribution of the 1973-77 public sector-led-investment boom. In other words, the negative contribution of TFP growth (-61%) was offset by the sizeable contribution of an increase in capital per worker (138%). During the 1970s, human capital formation was also an important source of the growth in output per worker, which accounts for about 23% of the growth. 

The outward-oriented period 

After a slow down in the 1970s, the growth rate of GDP per worker started to rise in the 1980s; at annual average of 4% which exceeded the 1960s level of 3.9%. The main contributor to this performance was an improvement in TFP growth, which accounted for 48% of growth in output per worker. 
The improvement in TFP growth was related to the following developments. In 1980, Turkey took a drastic decision to shift its overall economic strategy from inward-oriented growth to outward-oriented growth. The state also changed its investment strategy from manufacturing to infrastructure. In line with these structural changes, imports-to-GNP ratio (as well as exports-to-GNP ratio) started to pick up over  the 1980s (see Table 1). This, in turn, helped to increase the TFP by increasing  competition and by increasing the diffusion of know-how from abroad.
  The public infrastructure investment also seemed to help to increase the TFP (see Section 2).
 The high degree of political instability ended in 1980; and  macroeconomic management was also quite good during the 1980s,
 compared to the poor performance of the 1970s (see Figure 1). 

Compared to the 1970s, in the 1980s capital accumulation slowed down (see Table1). This is in line with the view that the export-led growth of the 1980s was based on the productive capacities established during the 1970s. However, an increase in capital per worker remained an important ingredient during the 1980s, accounting for about 38% of growth. Compared to the preceding decade, the relative contribution of human capital formation fell and accounted for only about 14% of growth.

The growth rate of GDP per worker slowed down substantially during the 1990s (as in the 1970s), from 4% (1980s) to 2.5% (1990s). TFP is mainly responsible from this slow-down; its annual growth rate fell from 1.9% (1980s) to –0.04% (1990s). The possible reasons for this slowdown were: 1) political instability and related populist and myopic policies (See Ismihan et al (2005) and the references therein), 2) the associated chronic and high level of macroeconomic instability, i.e. mainly due the problems of public sector imbalances and 3) the fall in infrastructure spending as a consequence of fiscal and political constraints (Ismihan et al, 2005).
 As a result of these changes, TFP made a negative contribution of about –1.4% to the growth in output per worker. On the other hand, an improvement in capital per worker was a substantial contributor to growth performance in this decade. This increase accounted for 83% of growth in output per worker. However, human capital formation contributed only about 18%. 

In the early 2000s, the growth rate of GDP per worker increased substantially at an annual average rate of 3.4%. The principal contributor to this performance was an unprecedented rise in TFP growth, from -0.04% (1990s) to 2.3% (2000s). As a result, TFP accounted for more than 2/3 (68%) of growth in output per worker during the 2000s. 

The following factors could have been responsible for the speed-up in TFP: 1) successful reduction of the inflation rate, fiscal discipline and the resultant stable macroeconomic environment, 2) institutional reforms (central bank and public sector spending) and structural reforms (financial sector), 3) the relatively stable political and external environment and 4) the prospect of possible EU membership. Nevertheless, since Turkey experienced severe economic crises in 2000-2001, these factors [especially 1), 3) and 4)] are more relevant for the 2002-2004 period. This is evident from the steep rise in TFP over the 2001-4 period in Figure 2). 

Compared to the previous decades, the 23% contribution of physical capital accumulation was very weak in the early 2000s. Similarly, human capital formation contributed only about 9%. 

4. Explaining the Evolution of TFP within a Simple Empirical Model

Many economists believe that sound economic policies can play a vital role in the growth performance of developing countries by affecting productivity growth and capital formation. There is by now considerable evidence which supports this view (See, for example, Fischer, 1993a,b, Easterly and Rebelo, 1993, and Burnside and Dollar, 2000 and the references therein). 
A number of factors have received extensive attention as  crucial determinants of total factor productivity and growth: stability of macroeconomic policy environment (proxied by policy-induced macroeconomic instability variables, such as inflation rate, budget deficit, foreign debt, exchange rate variability), outward-orientation or openness to foreign competition, diffusion of technology, and productive spending (e.g. public infrastructure) (See, for instance, Burnside and Dollar, 2000;  Easterly and Rebelo, 1993; Fischer, 1993a,b; Grossman and Helpman, 1991; Ismihan et al., 2005; Sturm et al., 1998 and Togan, 2003). 
In order to shed light on the evolution of TFP in the Turkish economy, current section investigates the role of the above mentioned policy-related factors on TFP.  That is, we look at the empirical relationship(s) between macroeconomic instability (MII), imports-to-GNP ratio (Imrat),
 public infrastructure investment-to-GNP ratio (Igirat), and total factor productivity (TFP050)
 in Turkey over the 1960-2004 period. We are particularly interested in the dynamic effects of an increase in MII, Imrat and Igirat on TFP050. In line with these aims, we form a cointegration system with the four variables [MII, Imrat, Igirat, TFP050].
 

Before proceeding with the cointegration analysis, it is essential to check for the presence of a unit root in each series. The second and the third columns of Table 3 provide the ADF test results. For all the variables, the null hypothesis of a unit root is not rejected at the 5% significance level. Furthermore, the null hypothesis of a unit root for the first differences of all variables is rejected at the 5% significance level. Thus, each of the four series contains a unit root. The conclusion of nonstationarity did not change when we consider the 1980 structural break within the framework of Perron’s test (see the last column of Table 3). 
<Insert Table 3 about here>

Since all the variables are integrated of order one, we can safely perform a cointegration analysis. We use Johansen multivariate cointegration technique in our analyses. Since our variables do not exhibit deterministic trends, we perform a cointegration analysis with a constant term entering restrictively but with no trend term in the cointegration space (See Hendry and Juselius, 2001). 
Table 4 presents the cointegration result for a VAR(1).
,
 The trace and max statistics suggest one cointegration relation.
  We expected to a find long-run TFP relation but there is no meaningful TFP relation in the cointegration results reported in Table 4.
 However, since our principal empirical interest is to analyze the dynamic effects of an increase in MII, Imrat and Igirat on TFP050, below we provide the generalized impulse response (GIR) functions
 to examine the dynamic effects. That is, we analyze the short and medium-run effects of a shock on a given variable (e.g. Imrat) on the TFP variable (TFP050). Figure 3 presents the generalized impulse response functions to a positive unit [one standard error (s.e.)] shock in MII, Imrat, and Igirat equations in panel (a), (b) and (c), respectively. 

<Insert Table 4 about here>
To analyze the dynamic effects of an increase in macroeconomic instability (MII) on TFP, we examine the GIRs in panel (a) of Figure 3. As expected, short and medium-run responses of TFP to a rise in MII are negative. This result is in line with the analyses in Sections 2 and 3 and is consistent with the theoretical and empirical results (see Sturm et al (1998) and Ismihan (2003) for more detail). However, the negative responses of TFP diminish over the medium-term and approaches to zero.
<Insert Figure 3 about here>

Now we turn to the dynamic effects of an increase in imports-to-GNP ratio on TFP. As panel (b) of Figure 3 shows, TFP is positively and permanently affected from an increase in imports-to-GNP ratio. This result is consistent with the argument that an increase in imports-to-GNP ratio may help to increase the TFP by increasing the competitive pressures in the domestic economy via foreign competition (as noted in Section 3). This result is also in line with the argument of Grossman and Helpman (1991) that countries can acquire know-how from abroad, via imports, helping to increase TFP. 

Lastly, we examine the dynamic effects of a rise in total public infrastructure investment-to-GNP ratio (Igirat) on TFP. The short-run responses of TFP to a rise in Igirat are positive as expected (see panel (c) of Figure 3). This result is also in line with the observations in Sections 2 and 3. However, the positive responses of TFP diminish over the medium-term and stabilize at negative (but relatively small) values. One possible explanation for this fall-of is that the financing of public investment spending may create fiscal and related problems, causing a rise in the level of macroeconomic instability over some period of time, thus, decreasing TFP.
The empirical analysis is also extended by considering the components of public infrastructure investment; namely, energy and transportation&communication (T&C). In other words, we re-do the above cointegration and impulse-response analyses for two alternative versions by substituting public energy and T&C investment as a share of GNP for total public infrastructure investment (Igirat). While public T&C investment is found to significantly affect TFP, public energy is found not to affect TFP over the medium-term, as in the case of total public infrastructure investment.
 The former result is in line with our expectations but the latter is not. As in the case of total public infrastructure investment this might be due to the negative effect of financing of public energy projects on macroeconomic instability and hence on TFP. Other possible explanation for this result is the significant reduction of  public sector share in total energy investments during the 1990s -mainly due to privatization of public enterprises and fiscal restraints of the government. Nevertheless, one should also keep in mind that the public investment data may not be a good indicator of the availability of infrastructure of any kind. 
Our main results in this section also hold when we substitute other TFP measures -TFP035 and TFP065 (See Appendix–1)- for TFP050.  

5. Conclusion and Policy Implications
The results of the growth accounting exercises suggest that both TFP and capital accumulation were crucial sources of growth during the sample period. However, the TFP growth displayed enormous variation over the 1960-2004 period, mainly due to severe structural changes and significant instabilities in macroeconomic and political environment over extended periods. 
In line with the results from the descriptive analysis, empirical evidence suggests that TFP seems to be positively affected by imports and public infrastructure investment and negatively affected by macroeconomic instability for the period under study.
Our results provide three policy implications. First, our findings confirm the notion that a stable macroeconomic environment is a pre-condition for sustainable growth. Thus current and future governments in Turkey must implement sound economic policies to avoid the adverse effects of macroeconomic instability on TFP, capital accumulation and hence on growth. Second, policy makers should also be more sensitive in their decisions regarding the composition of overall public spending. That is, they should not lower growth-enhancing productive spending items, such as education, R&D and infrastructure investment, while preserving macroeconomic stability. 

Our results are also in line with the widely accepted view that the foreign trade can help to increase the TFP and hence economic growth. Therefore, the third policy implication of this study is that the policy makers should promote  outward-oriented growth in Turkey. 
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Appendix 1– Data Appendix 

Iprat (Igrat) is real private (public) investment (% Share of real GNP). Both real GNP and investment are at 1998 constant prices. Source: SPO
Igirat is real public infrastructure Investment (% Share of real GNP). Both real GNP and public investment are at 1998 constant prices. Public infrastructure investment is the total of the public energy, transportation and communication sectors’ fixed investments. Source: SPO

Imrat (Exrat) is Imports (Exports)-to-GNP ratio (%). Source: The State Institute of Statistics (SIS / Turkstat)
The macroeconomic instability index (MII) is used as a proxy for macroeconomic instability. This index is calculated by using human development index (HDI)  methodology and it is based on macroeconomic instability indicators, such as inflation rate,  public deficit to GNP ratio,  external debt to GNP ratio and change in exchange rate. It is a simple average of the four sub-indices obtained from these four variables. MII is bounded between 0 and 1 due to its construction. Source:  Ismihan (2003 and 2005)
Infl represents the inflation rate calculated as a percentage change in GNP deflator (1998=100). Source: SPO
Output (Y) is measured by GDP (at 1998 prices, billion TL).  The State Institute of Statistics (SIS / Turkstat) has provided GDP series extending back as far as 1968. We extended this series back to 1960 by using the real GDP growth rates from Nehru and Dhareshwar (1993).
Capital stock (K) series are not officially available in most developing countries and Turkey is no exception. In line with previous studies (see, for example, Nehru and Dhareshwar, 1993, Bosworth and Collins, 2003 and  Senhadji, 2000, among many others), we estimated Kt series based on the perpetual inventory method, Kt =  (1-d) Kt-1 + It , where It is gross fixed investment and d is the depreciation rate (0 < d < 1). In accordance with a number of past studies (e.g. Bosworth and Collins, 2003, and  Senhadji, 2000), we set the depreciation rate at 5% (d=0.05). Following Nehru and Dhareshwar (1993) among others, the initial capital stock (K1959) is calculated as: K1959 = I1960  / (g+d), where g is the annual average growth rate over the 1960-2004 period and other variables are as defined before. We have used the most recent investment series of the State Planning Organization (SPO). However, the SPO data is available for the 1963-2004 period. We extended the series back to 1960 by using the real investment growth rates from the study of Temel and Saygili (1995). Our estimated capital stock series is at 1998 constant prices.
Labor (L) input is measured by employment data.  Source: SIS
Human Capital (H).  A human capital augmented labor series (Ht) is obtained as follows, Ht= ht Lt , where ht is the educational attainment per worker or  the average per worker human capital stock. Following recent studies (e.g., Dasgupta et al., 2002 and  Chen and Dahlman, 2004), ht is estimated as:  ht = ers, where st is the average years of schooling of the adult population  (aged 15 + over) and r is the rate of return to schooling. Tansel (1994) provides the first and detailed estimates of returns to schooling by levels of education and gender in Turkey (See also Tansel, 1999 and the references therein). However, this study does not provide a single estimate of the rate of return to schooling in Turkey. Therefore, by following Dasgupta et al. (2002) and many others, we set the rate of return to schooling (r) as 10%. This rate is a plausible approximation, given the international evidence. This study uses the Cohen and Soto (2001) data set on the average years of schooling (st) for Turkey since it provides estimates for this variable from 1960 to 2000 as well as projections for the year 2010. 
TFP050, TFP035 and TFP065 refer to the estimated series of TFP with ( set at 0.50, 0.35 and 0.65, respectively. 

Appendix 2- Growth Accounting: Technical Details
The Framework

Recent studies (e.g. Bosworth and Collins, 2003 and Senhadji, 2000) have used the extended growth accounting framework that incorporates the role of education (i.e human capital). More specifically, they utilize a constant returns to scale Cobb-Douglas production function with human capital-augmented labor, as set-out in the following equation, 
Yt =  At Kt( (ht Lt)1-( , 


0<(<1





(A1)

where Yt = Output; At = TFP; Kt = Capital;  Lt = Labor;  ( = the share of K in output (( is also referred to as output elasticity with respect to capital) and ht = educational attainment per worker (Ht= ht Lt = human capital augmented labor).  See, for example, Agenor (2000), Senhadji (2000), Bosworth and Collins (2003) and the references therein for the  pros and cons of the growth accounting framework and the use of the  Cobb-Douglas production function in that framework. Also see Robert M. Solow’s seminal paper on growth accounting (Solow, 1957).
By utilizing Equation (A1), growth in output per worker (gy) can be decomposed as follows: 

gy = ( gk + (1-() gh + ga ,







(A2)

where gy =  growth in y (=Y/L); gk = growth in k (=K/L);  ga= TFP growth;  and gh= growth in h. Equation (A2) identifies the three sources of growth in output per worker (gy): contribution of  growth in capital per worker [( gk], contribution of  improvement in education per worker [(1-() gh], and, finally,  contribution of  growth in TFP. Note that, from the above equation, TFP growth (ga) can be calculated as a residual (ga = gy - ( gk - (1-() gh).

 Equation (A2) provides the basic framework for our growth accounting exercises. Clearly, the only parameter determining the relative contribution of the three factors (sources) is (, the share of capital in output.  Thus, the choice of an appropriate value for ( is a crucial step in the growth accounting exercises.
The Choice of an appropriate value for (
This sub-section attempts to choose an appropriate value for (. Initially, we discuss the present literature on the Turkish economy.

In their growth exercises for the regions, Bosworth and Collins (2003) assumed the typical  value of 0.35 for ( for all countries including Turkey. Similarly, Togan (2003) assumed three alternative values for ( (0.30, 0.40 and 0.45) in his growth accounting exercises for Turkey (1950-1999). In contrast, Senhadji (2000), based on Bosworth and Collins data (1960-1994), estimated a log-linear form of Cobb-Douglas production function in Equation (A1)  and found that ( = 0.62. More specifically, Senhadji estimated (in 2-step) a long-run relation between the two variables: log of output per augmented labor (lnyoh) and log of physical capital per augmented labor (lnkoh) (see, Senhadji, 2000, for more detail). First, he tested these two variables for the presence of a unit root by employing the ADF test. Then, he performed a cointegration test. Finally, he estimated the production function using a FM-OLS technique. Thus Senhadji took into account the potential non-stationarity in the data and the problem of endogeneity.

In a more recent study, Saygili et al. (2005) estimated ( as 0.507 -by utilizing “standard” Cobb-Douglas production function with no role for education (ht=1)- over the 1972-2003 period. Unfortunately, this study did not report the method of estimation and the time series properties (e.g. non-stationarity and cointegration) of the data. Thus, like many early studies, this study suffers from serious empirical criticisms including the potential problem of endogeneity of capital and labor, and “spuriousness” of the empirical results (see Senhadji, 2000 for more detail on these criticisms).

Following Senhadji (2000), we estimated a log-linear version of Cobb-Douglas production function in Equation (A1) for the 1960-2004 period. First, we performed a unit root tests and found that both of the series (log of output per augmented labor and log of physical capital per augmented labor) contain a unit root. Then, we used the Johansen multivariate technique in our cointegration analyses to overcome the above mentioned empirical criticisms. Following Hendry and Juselius (2001), we performed a cointegration analysis with a constant term entering restrictively but with no trend term in the cointegration space. The trace and max statistics suggest one cointegration relation.
 More specifically, the following long-run production function is suggested by the Johansen method:  lnyoh = 1.87 + 0.65 lnkoh, where lnyoh denotes the natural log of output per augmented labor and lnkoh denotes the natural log of physical capital per augmented labor. Thus the Johansen analysis suggests that (=0.65. We also estimated the model with the FM-OLS technique and found that (=0.58. These values of ( are close to the value offered by the FM-OLS analysis of Senhadji (2000).

An alternative method to the estimation of ( is the use of national income statistics to calculate the ratio of capital income (plus depreciation) to GDP. Over the 1980-2002 period, for which the official (SIS) data is available, this ratio fluctuated between 0.57 and 0.75 with a period average of 0.66. This average value is very close to our Johansen estimate of (.  However, Celasun (1989: 20-1) notes that “there is an unusually large distributional shift towards income from capital”, between the late 1970s (40% of total income) and the late 1980s (65% of total income). Thus, there seems to be a large shift in the value of ( from the pre-1980 period to the post-1980 period.

Given all the above results, ( could be set at any value between 0.35 and 0.65. Hence we choose a value of 0.50 for ( (the average 0.35 and 0.65) in our growth accounting exercises as reported in Section 3. 
Table 1. Turkish Economy, 1960-2004: Growth, Capital Accumulation, 

               Employment, Stability and Openness
	
	Decades
	Overall P.
	Pre-1980 P.
	Post-1980 P.

	Indicators
	1960s
	1970s
	1980s
	1990s
	2000s
	1960-2004
	1960-1980
	1980-2004

	Annual Average Growth Rates

	Real GDP (Y)
	5.4
	4.1
	5.2
	3.6
	3.6
	4.5
	4.7
	4.3

	Capital (K)
	5.9
	8.0
	4.3
	5.2
	1.8
	5.5
	7.0
	4.2

	Employment (L)
	1.4
	1.8
	1.2
	1.0
	0.2
	1.3
	1.6
	0.9

	Period Average

	Macroeconomic  Instability Index (MII)
	0.049
	0.118
	0.347
	0.468
	0.479
	0.271
	0.100
	0.422

	Inflation Rate (Infl) 
	5.4
	27.0
	50.4
	73.2
	36.5
	38.7
	19.7
	56.8

	Public Inv./GNP (Igrat)
	5.7
	9.0
	9.1
	6.2
	6.0
	7.3
	7.5
	7.3

	Private Inv./GNP (Iprat)
	10.2
	14.2
	11.3
	17.6
	13.2
	13.3
	12.2
	14.2

	Public Infrastructure Inv./GNP (Igirat)
	2.2
	3.5
	4.6
	3.2
	2.8
	3.3
	2.9
	3.7

	Exports/GNP (Exrat)
	4.6
	3.5
	9.9
	11.6
	19.2
	8.7
	4.1
	12.4

	Imports/GNP (Imrat)
	6.8
	7.8
	15.0
	19.2
	29.1
	14.1
	7.5
	19.5


Source: See Appendix-1 (the data appendix)

Table 2. Sources of Growth in Turkish Economy, 1960-2004 (α  =0.50)

	
	Growth of 
	Contribution of:
	 
	
	

	
	Output
	Capital 
	Human capital
	
	

	Period
	per worker
	Per worker
	per worker
	TFP
	 

	Overall and the relevant sub-periods

	1960-2004
	3.2
	2.1
	65.7%
	0.5
	14.7%
	0.6
	19.5%

	1960-1980
	3.0
	2.6
	86.4%
	0.5
	15.4%
	-0.1
	-1.8%

	1980-2004
	3.3
	1.6
	49.9%
	0.5
	14.2%
	1.2
	35.9%

	Decades

	1960s
	3.9
	2.2
	57.1%
	0.4
	11.3%
	1.2
	31.5%

	1970s
	2.2
	3.0
	138.3%
	0.5
	22.7%
	-1.3
	-61.0%

	1980s
	4.0
	1.5
	38.3%
	0.5
	13.5%
	1.9
	48.2%

	1990s
	2.5
	2.1
	83.0%
	0.5
	18.4%
	-0.04
	-1.4%

	Early 2000s*
	3.4
	0.8
	23.4%
	0.3
	8.5%
	2.3
	68.1%


*2000-2004

Source: Authors’ calculation 

Table 3. Unit Root Tests
	         Variables
	ADF Testa 
	Perron Testd

	
	Level
	First Difference
	Level

	MII
	 -2.0119 (0)b
	 -7.7867 (0)*c
	 -2.9611 (0)b,e

	TFP050
	-2.1082 (0)
	-7.6081 (0)*
	-2.8732 (0)

	Igirat
	-1.7939 (0)
	-6.0091 (0)*
	-1.1674 (0)

	Imrat
	  0.64049 (0)
	 -5.3011 (1)*
	  0.0242 (0)


a As these four variables do not have an apparent trend (see, for example, Figure 1 and 2); we did not include the trend term in ADF tests. 

b Numbers in parentheses are the optimal lag chosen by the Schwarz Bayesian Criterion (SBC). Maximum lags=4.
Note that the same sample period (1966-2004) is used in calculations. 

c An asterisk (*) represents the rejection of the unit root null hypothesis at the 5% significance level (MacKinnon, 1991, Table 1)

d Since we know the break date quite well from the evidence reported in Section 2, which is 1980, Perron test is performed accordingly. See Franses (1998: 149-150) for the details of the test. 

e See Franses (1998, Table 6.6) for critical values.
Table 4. Cointegration Analysis 

	Tests of Cointegration Rank 

	Eigenvalues
	0.52709
	0.25570
	0.07028
	0.04172

	Null Hypotheses
	r = 0
	r ( 1
	r ( 2
	r ( 3

	Max Statistic

95% Critical Valuea

90% Critical Valuea
	   32.95*d
 28.14  
25.56
	12.99

22.00

19.77
	3.20

15.67

13.75
	1.87

9.24

7.52

	Trace Statistic

95% Critical Valuea
90% Critical Valuea
	      51.02**d
53.12

49.65
	18.07

34.91

32.00
	5.08

19.96

17.85
	1.87

9.24

7.52

	Cointegration Results (rank=1) 

                   Imrat              TFP050                  MII                   Igirat            

 ((’)b              1                   3.12                   -70.80                 5.69             



	Hypotheses Testsc                                                          (2(u)                          u                         p-value

Test of  significance of TFP050                                        5.75                           1                           0.01

Test of significance of MII                                              13.40                           1                           0.00

Test of significance of Igirat                                            11.75                           1                           0.00




aCritical values are from Osterwald-Lenum (1992, Table 1)

bStandardized eigenvector.

cTest of long-run exclusion (See, Hendry and Juselius, 2001).
dAn asterisk (*) represents the rejection of the null hypothesis at the 5% significance level. Two asterisks (**) indicate the rejection of the null hypothesis at the 10% significance level . 
     Figure 1. Time Plot of MII, 1960-2004
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Figure 2. Time Plot of TFP, α=0.50 (1960=100)
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Figure 3. Generalized Impulse Responses 

(a)    Generalized IR(s) to one S.E. shock in the equation for MII
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(b)    Generalized IR(s) to one S.E. shock in the equation for Imrat
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(c)    Generalized IR(s) to one S.E. shock in the equation for Igirat
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� The main reason is the lack of official capital stock data in Turkey.


� During this period, populist cycles, high and volatile inflation rates, huge budget deficits, excessive debt accumulation, and resultant severe economic crises were the recurrent macroeconomic issues in the Turkish economy.  Real GDP grew at a low average annual rate of 3.5%, from 1976 to 2001.


� During the 2002-2005 period, real GDP grew very rapidly at an annual average of 7.5%. On the other hand, the inflation rate (percentage change in GNP deflator), which is a rough indicator of macroeconomic instability (see Fischer, 1993), fell from 55.3% in 2001 to 5.3% in 2005. 


� Factors such as the institutional and structural reforms, the successful monetary performance of a more independent Turkish central bank, relatively stable political and external environment, and the prospect of EU membership have also contributed to the favorable performance.


�See, for example, Aricanli and Rodrik (1990), Boratav and Yeldan (2001), Celasun and Rodrik (1989), Ekinci (1990, 2000), Ertugrul and Selcuk (2002), Ismihan (2003), Metin-Ozcan et al. (2001), Onis (2002) and Ozatay (1999) for more detail on the macroeconomic history of the Turkish economy.


� The Macroeconomic instability index (MII) is useful in evaluating and comparing the level of macroeconomic instability within and between the time periods. Moreover, it is a relatively more comprehensive measure of macroeconomic instability since it is based on several macroeconomic instability indicators such as inflation rate, change in exchange rate, public deficit to GNP ratio and external debt to GNP ratio (see Ismihan 2003 and 2005, for more details).


� Turkey also suffered a severe economic crisis in 1994.  


� Note that TFP growth is calculated as a “residual” from a growth accounting formula. As a consequence, TFP growth can be thought as a measure of gains (or losses) in economic efficiency but one should not forget that it reflects “a myriad of determinants, in addition to technological innovation, that influence growth but that were not accounted for by the measured increases in factor inputs. Examples include the implications of sustained political turmoil, external shocks, changes in government policy, institutional changes or measurement errors” (Bosworth and Collins, 2003:3). 


� See Appendix-2 for more detail on the choice of the value of (. In this study, we also re-worked the growth accounting exercises for several plausible values of (. That is, we performed a sensitivity analysis with the plausible minimum ((=0.35) and maximum values of ( ((=0.65). Even if the importance of TFP growth and physical (as well as human) capital accumulation change in opposite directions as we change the value of (, the general trends of the three sources remain the same. Moreover, our interpretations of those trends will not change. The results of the sensitivity analysis can be requested from the first author.


� All the reported growth rates refer to the average annual rate of growth over the relevant period.


� See Ismihan (2003) and Ismihan et al. (2005) for empirical and theoretical background on the role of macroeconomic instability in output and TFP growth.


� This observation is in line with the argument of Grossman and Helpman (1991) that countries can acquire know-how from abroad, via imports, since the imported goods embody foreign technology.


� See, for example, Sturm et al. (1998) for an overview of the role of public capital in TFP growth.


� Especially, due to the successful stabilization during the early 1980s. However, macroeconomic instability increased during the late 1980s, mainly due to a rise in political instability (see Figure 1). In line with these developments, the steady rise in TFP over the early and mid-1980s ended in 1987, and the TFP level fell from 1987 to 1989 (See Figure 2).


�  Turkey formed a customs union with the EU in 1995 and this increased the imports-to-GNP ratio and possibly helped to increase TFP, at least temporarily (this is evident in Figure 2). However, this favorable effect on TFP seems to be offset by the unfavorable consequences of political instability and unsound macroeconomic policies and associated high level of macroeconomic instability.


� A rise in imports-to-GNP ratio may help to increase the TFP by increasing the competition and also by increasing the diffusion of know-how from abroad. According to Grossman and Helpman (1991) countries can acquire know-how from abroad via imports, since the imported goods embody foreign technology.


� The data appendix (Appendix–1) presents details on definitions and sources of data.


� Besides the theoretical considerations, the choice of variables is also affected by several other considerations, such as data availability, the limitations of a cointegrated VAR analysis with small sample size. Thus, other relevant variables, e.g. R&D expenditures as a share of output, are not included in the system.


� The LR test suggests a VAR (1). The Schwarz Bayesian Criterion (SBC) also suggest VAR(1). 


� TFP050 equation in VAR(1) model shows heteroscedasticity and non-normality. This is clearly evident in the residual plot of that equation, in which 1994 and 1999 are outlying observations. We include an impulse dummy for 1994 (for the severe economic crisis) and 1999 (for the terrible earthquake in that year) unrestrictively in VAR(1) model. After including this dummy, none of the equations show serious autocorrelation, heteroscedasticity and non-normality. However, it should be note that the qualitative nature of our cointegration results is not changed, even if we did not consider these impulse dummies in our analysis.


� The trace and max statistics also suggest one cointegration relation when we account for the 1980 structural change as reported in Section 2.


�  Economic intuition seems to suggest the following simple long-run import relation based on the cointegration results in Table 4: Imrat = 91.9 + 70.8 MII – 3.1 TFP050 – 5.7 Igirat. This equation implies that imports (as a share of output) is positively affected by macroeconomic instability and negatively affected by TFP and public infrastructure investment (as a share of output) for the period under study.


�Contrary to the orthogonalized impulse response functions, generalized impulse response functions do not depend on the ordering of the variables within the system (Pesaran and Shin, 1998). Thus, we prefer to use the generalized impulse response functions in our analysis.


� The results of generalized impulse response analyses for the two alternative versions of the model can be requested from the first author.


� The results of unit root tests (ADF and Perron tests) and cointegration analysis can be requested from the first author.
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overall

				mii-shock		igi-shock		imrat-shock

		Horizon		TFP50		TFP50		TFP50

		0		-0.359758144		0.1548941608		0.1134890688

		1		-0.133080255		0.0287561397		0.0995944721		mii-shock

		2		-0.0475534716		-0.0188364122		0.0943519662

		3		-0.0152837574		-0.0367933373		0.0923739406

		4		-0.0031082212		-0.0435685815		0.0916276209

		5		0.0014856739		-0.0461249175		0.0913460305

		6		0.0032189752		-0.0470894367		0.0912397849

		7		0.003872959		-0.047453355		0.0911996979

		8		0.0041197107		-0.0475906633		0.0911845729

		9		0.0042128114		-0.0476424705		0.0911788661

		10		0.0042479388		-0.0476620176		0.0911767129

		11		0.0042611925		-0.0476693929		0.0911759005

		12		0.0042661932		-0.0476721756		0.091175594

		13		0.00426808		-0.0476732255		0.0911754783

		14		0.0042687919		-0.0476736217		0.0911754347

		15		0.0042690605		-0.0476737711		0.0911754182		igi-shock

		16		0.0042691619		-0.0476738275		0.091175412

		17		0.0042692001		-0.0476738488		0.0911754097

		18		0.0042692145		-0.0476738568		0.0911754088

		19		0.00426922		-0.0476738599		0.0911754084

		20		0.00426922		-0.0476738599		0.0911754084

										imrat-shock





overall

		



TFP50



mii

		



TFP50



igirat

		



TFP50



imrat

				Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII

				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		0.4027189988		0.083384881		-0.359758144		-0.1009098778				1		-0.359758144

		2		1.0498341825		0.0399773789		-0.133080255		-0.0913838469				2		-0.133080255

		3		1.2939942122		0.0235994955		-0.0475534716		-0.0877896244				3		-0.0475534716

		4		1.3861171011		0.0174200322		-0.0152837574		-0.086433505				4		-0.0152837574

		5		1.4208755612		0.0150884876		-0.0031082212		-0.0859218338				5		-0.0031082212

		6		1.4339901146		0.0142087833		0.0014856739		-0.0857287776				6		0.0014856739

		7		1.4389383059		0.0138768662		0.0032189752		-0.0856559364				7		0.0032189752

		8		1.4408052851		0.013751632		0.003872959		-0.085628453				8		0.003872959

		9		1.4415097063		0.0137043805		0.0041197107		-0.0856180834				9		0.0041197107

		10		1.4417754882		0.0136865523		0.0042128114		-0.0856141709				10		0.0042128114

		11		1.4418757692		0.0136798256		0.0042479388		-0.0856126947				11		0.0042479388

		12		1.4419136057		0.0136772876		0.0042611925		-0.0856121377				12		0.0042611925

		13		1.4419278816		0.01367633		0.0042661932		-0.0856119275				13		0.0042661932

		14		1.441933268		0.0136759687		0.00426808		-0.0856118483				14		0.00426808

		15		1.4419353003		0.0136758323		0.0042687919		-0.0856118183				15		0.0042687919

		16		1.4419360671		0.0136757809		0.0042690605		-0.085611807				16		0.0042690605

		17		1.4419363564		0.0136757615		0.0042691619		-0.0856118028				17		0.0042691619

		18		1.4419364656		0.0136757542		0.0042692001		-0.0856118012				18		0.0042692001

		19		1.4419365068		0.0136757514		0.0042692145		-0.0856118006				19		0.0042692145

		20		1.4419365223		0.0136757504		0.00426922		-0.0856118003				20		0.00426922

		21		1.4419365282		0.01367575		0.004269222		-0.0856118003

		22		1.4419365304		0.0136757498		0.0042692228		-0.0856118002

		23		1.4419365312		0.0136757498		0.0042692231		-0.0856118002

		24		1.4419365316		0.0136757497		0.0042692232		-0.0856118002

		25		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		26		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		27		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		28		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		29		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		30		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		31		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		32		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		33		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		34		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		35		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		36		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		37		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		38		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		39		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		40		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		41		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		42		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		43		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		44		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		45		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		46		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		47		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		48		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		49		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		50		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		51		1.4419365317		0.0136757497		0.0042692233		-0.0856118002





				Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT

				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		-0.4704842356		-0.0172959506		0.1548941608		0.4864929576				1		0.1548941608

		2		-0.8305803571		0.0068587495		0.0287561397		0.481192067				2		0.0287561397

		3		-0.9664465553		0.0159724474		-0.0188364122		0.4791920126				3		-0.0188364122

		4		-1.0177096006		0.0194110945		-0.0367933373		0.4784373813				4		-0.0367933373

		5		-1.0370514225		0.0207085145		-0.0435685815		0.4781526549				5		-0.0435685815

		6		-1.0443491957		0.021198038		-0.0461249175		0.4780452261				6		-0.0461249175

		7		-1.0471026847		0.0213827379		-0.0470894367		0.4780046926				7		-0.0470894367

		8		-1.0481415908		0.0214524261		-0.047453355		0.4779893991				8		-0.047453355

		9		-1.0485335757		0.0214787198		-0.0475906633		0.4779836288				9		-0.0475906633

		10		-1.0486814737		0.0214886406		-0.0476424705		0.4779814516				10		-0.0476424705

		11		-1.0487372764		0.0214923838		-0.0476620176		0.4779806302				11		-0.0476620176

		12		-1.048758331		0.0214937961		-0.0476693929		0.4779803202				12		-0.0476693929

		13		-1.0487662751		0.021494329		-0.0476721756		0.4779802033				13		-0.0476721756

		14		-1.0487692724		0.02149453		-0.0476732255		0.4779801592				14		-0.0476732255

		15		-1.0487704033		0.0214946059		-0.0476736217		0.4779801425				15		-0.0476736217

		16		-1.04877083		0.0214946345		-0.0476737711		0.4779801362				16		-0.0476737711

		17		-1.048770991		0.0214946453		-0.0476738275		0.4779801339				17		-0.0476738275

		18		-1.0487710517		0.0214946494		-0.0476738488		0.477980133				18		-0.0476738488

		19		-1.0487710747		0.0214946509		-0.0476738568		0.4779801326				19		-0.0476738568

		20		-1.0487710833		0.0214946515		-0.0476738599		0.4779801325				20		-0.0476738599

		21		-1.0487710866		0.0214946517		-0.047673861		0.4779801325

		22		-1.0487710878		0.0214946518		-0.0476738614		0.4779801324

		23		-1.0487710883		0.0214946518		-0.0476738616		0.4779801324

		24		-1.0487710884		0.0214946518		-0.0476738617		0.4779801324

		25		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		26		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		27		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		28		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		29		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		30		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		31		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		32		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		33		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		34		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		35		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		36		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		37		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		38		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		39		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		40		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		41		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		42		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		43		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		44		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		45		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		46		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		47		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		48		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		49		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		50		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		51		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324





				Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT

		Horizon		IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		1.9624330106		0.0171117565		0.1134890688		-0.1166344359				1		0.1134890688

		2		1.9227670132		0.0197724913		0.0995944721		-0.1172183498				2		0.0995944721

		3		1.9078008197		0.0207764008		0.0943519662		-0.1174386636				3		0.0943519662

		4		1.9021539946		0.0211551812		0.0923739406		-0.1175217892				4		0.0923739406

		5		1.9000234172		0.0212980971		0.0916276209		-0.1175531529				5		0.0916276209

		6		1.8992195389		0.02135202		0.0913460305		-0.1175649866				6		0.0913460305

		7		1.8989162313		0.0213723654		0.0912397849		-0.1175694516				7		0.0912397849

		8		1.8988017918		0.0213800419		0.0911996979		-0.1175711362				8		0.0911996979

		9		1.8987586131		0.0213829382		0.0911845729		-0.1175717718				9		0.0911845729

		10		1.8987423216		0.021384031		0.0911788661		-0.1175720116				10		0.0911788661

		11		1.8987361747		0.0213844434		0.0911767129		-0.1175721021				11		0.0911767129

		12		1.8987338554		0.0213845989		0.0911759005		-0.1175721363				12		0.0911759005

		13		1.8987329803		0.0213846576		0.091175594		-0.1175721492				13		0.091175594

		14		1.8987326502		0.0213846798		0.0911754783		-0.117572154				14		0.0911754783

		15		1.8987325256		0.0213846881		0.0911754347		-0.1175721558				15		0.0911754347

		16		1.8987324786		0.0213846913		0.0911754182		-0.1175721565				16		0.0911754182

		17		1.8987324609		0.0213846925		0.091175412		-0.1175721568				17		0.091175412

		18		1.8987324542		0.0213846929		0.0911754097		-0.1175721569				18		0.0911754097

		19		1.8987324517		0.0213846931		0.0911754088		-0.1175721569				19		0.0911754088

		20		1.8987324507		0.0213846932		0.0911754084		-0.117572157				20		0.0911754084

		21		1.8987324503		0.0213846932		0.0911754083		-0.117572157

		22		1.8987324502		0.0213846932		0.0911754083		-0.117572157

		23		1.8987324502		0.0213846932		0.0911754082		-0.117572157

		24		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		25		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		26		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		27		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		28		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		29		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		30		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		31		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		32		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		33		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		34		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		35		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		36		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		37		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		38		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		39		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		40		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		41		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		42		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		43		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		44		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		45		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		46		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		47		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		48		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		49		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		50		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		51		1.8987324501		0.0213846932		0.0911754082		-0.117572157
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				mii-shock		igi-shock		imrat-shock

		Horizon		TFP50		TFP50		TFP50

		0		-0.359758144		0.1548941608		0.1134890688

		1		-0.133080255		0.0287561397		0.0995944721		mii-shock

		2		-0.0475534716		-0.0188364122		0.0943519662

		3		-0.0152837574		-0.0367933373		0.0923739406

		4		-0.0031082212		-0.0435685815		0.0916276209

		5		0.0014856739		-0.0461249175		0.0913460305

		6		0.0032189752		-0.0470894367		0.0912397849

		7		0.003872959		-0.047453355		0.0911996979

		8		0.0041197107		-0.0475906633		0.0911845729

		9		0.0042128114		-0.0476424705		0.0911788661

		10		0.0042479388		-0.0476620176		0.0911767129

		11		0.0042611925		-0.0476693929		0.0911759005

		12		0.0042661932		-0.0476721756		0.091175594

		13		0.00426808		-0.0476732255		0.0911754783

		14		0.0042687919		-0.0476736217		0.0911754347

		15		0.0042690605		-0.0476737711		0.0911754182		igi-shock

		16		0.0042691619		-0.0476738275		0.091175412

		17		0.0042692001		-0.0476738488		0.0911754097

		18		0.0042692145		-0.0476738568		0.0911754088

		19		0.00426922		-0.0476738599		0.0911754084

		20		0.00426922		-0.0476738599		0.0911754084
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				Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII

				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		0.4027189988		0.083384881		-0.359758144		-0.1009098778				1		-0.359758144

		2		1.0498341825		0.0399773789		-0.133080255		-0.0913838469				2		-0.133080255

		3		1.2939942122		0.0235994955		-0.0475534716		-0.0877896244				3		-0.0475534716

		4		1.3861171011		0.0174200322		-0.0152837574		-0.086433505				4		-0.0152837574

		5		1.4208755612		0.0150884876		-0.0031082212		-0.0859218338				5		-0.0031082212

		6		1.4339901146		0.0142087833		0.0014856739		-0.0857287776				6		0.0014856739

		7		1.4389383059		0.0138768662		0.0032189752		-0.0856559364				7		0.0032189752

		8		1.4408052851		0.013751632		0.003872959		-0.085628453				8		0.003872959

		9		1.4415097063		0.0137043805		0.0041197107		-0.0856180834				9		0.0041197107

		10		1.4417754882		0.0136865523		0.0042128114		-0.0856141709				10		0.0042128114

		11		1.4418757692		0.0136798256		0.0042479388		-0.0856126947				11		0.0042479388

		12		1.4419136057		0.0136772876		0.0042611925		-0.0856121377				12		0.0042611925

		13		1.4419278816		0.01367633		0.0042661932		-0.0856119275				13		0.0042661932

		14		1.441933268		0.0136759687		0.00426808		-0.0856118483				14		0.00426808

		15		1.4419353003		0.0136758323		0.0042687919		-0.0856118183				15		0.0042687919

		16		1.4419360671		0.0136757809		0.0042690605		-0.085611807				16		0.0042690605

		17		1.4419363564		0.0136757615		0.0042691619		-0.0856118028				17		0.0042691619

		18		1.4419364656		0.0136757542		0.0042692001		-0.0856118012				18		0.0042692001

		19		1.4419365068		0.0136757514		0.0042692145		-0.0856118006				19		0.0042692145

		20		1.4419365223		0.0136757504		0.00426922		-0.0856118003				20		0.00426922

		21		1.4419365282		0.01367575		0.004269222		-0.0856118003

		22		1.4419365304		0.0136757498		0.0042692228		-0.0856118002

		23		1.4419365312		0.0136757498		0.0042692231		-0.0856118002

		24		1.4419365316		0.0136757497		0.0042692232		-0.0856118002

		25		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		26		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		27		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		28		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		29		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		30		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		31		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		32		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		33		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		34		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		35		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		36		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		37		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		38		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		39		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		40		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		41		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		42		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		43		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		44		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		45		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		46		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		47		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		48		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		49		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		50		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		51		1.4419365317		0.0136757497		0.0042692233		-0.0856118002
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				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		-0.4704842356		-0.0172959506		0.1548941608		0.4864929576				1		0.1548941608

		2		-0.8305803571		0.0068587495		0.0287561397		0.481192067				2		0.0287561397

		3		-0.9664465553		0.0159724474		-0.0188364122		0.4791920126				3		-0.0188364122

		4		-1.0177096006		0.0194110945		-0.0367933373		0.4784373813				4		-0.0367933373

		5		-1.0370514225		0.0207085145		-0.0435685815		0.4781526549				5		-0.0435685815

		6		-1.0443491957		0.021198038		-0.0461249175		0.4780452261				6		-0.0461249175

		7		-1.0471026847		0.0213827379		-0.0470894367		0.4780046926				7		-0.0470894367

		8		-1.0481415908		0.0214524261		-0.047453355		0.4779893991				8		-0.047453355

		9		-1.0485335757		0.0214787198		-0.0475906633		0.4779836288				9		-0.0475906633

		10		-1.0486814737		0.0214886406		-0.0476424705		0.4779814516				10		-0.0476424705

		11		-1.0487372764		0.0214923838		-0.0476620176		0.4779806302				11		-0.0476620176

		12		-1.048758331		0.0214937961		-0.0476693929		0.4779803202				12		-0.0476693929

		13		-1.0487662751		0.021494329		-0.0476721756		0.4779802033				13		-0.0476721756

		14		-1.0487692724		0.02149453		-0.0476732255		0.4779801592				14		-0.0476732255

		15		-1.0487704033		0.0214946059		-0.0476736217		0.4779801425				15		-0.0476736217

		16		-1.04877083		0.0214946345		-0.0476737711		0.4779801362				16		-0.0476737711

		17		-1.048770991		0.0214946453		-0.0476738275		0.4779801339				17		-0.0476738275

		18		-1.0487710517		0.0214946494		-0.0476738488		0.477980133				18		-0.0476738488

		19		-1.0487710747		0.0214946509		-0.0476738568		0.4779801326				19		-0.0476738568

		20		-1.0487710833		0.0214946515		-0.0476738599		0.4779801325				20		-0.0476738599

		21		-1.0487710866		0.0214946517		-0.047673861		0.4779801325

		22		-1.0487710878		0.0214946518		-0.0476738614		0.4779801324

		23		-1.0487710883		0.0214946518		-0.0476738616		0.4779801324

		24		-1.0487710884		0.0214946518		-0.0476738617		0.4779801324

		25		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		26		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		27		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		28		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		29		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		30		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		31		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		32		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		33		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		34		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		35		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		36		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		37		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		38		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		39		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		40		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		41		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		42		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		43		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		44		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		45		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		46		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		47		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		48		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		49		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		50		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		51		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324
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		Horizon		IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		1.9624330106		0.0171117565		0.1134890688		-0.1166344359				1		0.1134890688

		2		1.9227670132		0.0197724913		0.0995944721		-0.1172183498				2		0.0995944721

		3		1.9078008197		0.0207764008		0.0943519662		-0.1174386636				3		0.0943519662

		4		1.9021539946		0.0211551812		0.0923739406		-0.1175217892				4		0.0923739406

		5		1.9000234172		0.0212980971		0.0916276209		-0.1175531529				5		0.0916276209

		6		1.8992195389		0.02135202		0.0913460305		-0.1175649866				6		0.0913460305

		7		1.8989162313		0.0213723654		0.0912397849		-0.1175694516				7		0.0912397849

		8		1.8988017918		0.0213800419		0.0911996979		-0.1175711362				8		0.0911996979

		9		1.8987586131		0.0213829382		0.0911845729		-0.1175717718				9		0.0911845729

		10		1.8987423216		0.021384031		0.0911788661		-0.1175720116				10		0.0911788661

		11		1.8987361747		0.0213844434		0.0911767129		-0.1175721021				11		0.0911767129

		12		1.8987338554		0.0213845989		0.0911759005		-0.1175721363				12		0.0911759005

		13		1.8987329803		0.0213846576		0.091175594		-0.1175721492				13		0.091175594

		14		1.8987326502		0.0213846798		0.0911754783		-0.117572154				14		0.0911754783

		15		1.8987325256		0.0213846881		0.0911754347		-0.1175721558				15		0.0911754347

		16		1.8987324786		0.0213846913		0.0911754182		-0.1175721565				16		0.0911754182

		17		1.8987324609		0.0213846925		0.091175412		-0.1175721568				17		0.091175412

		18		1.8987324542		0.0213846929		0.0911754097		-0.1175721569				18		0.0911754097

		19		1.8987324517		0.0213846931		0.0911754088		-0.1175721569				19		0.0911754088

		20		1.8987324507		0.0213846932		0.0911754084		-0.117572157				20		0.0911754084

		21		1.8987324503		0.0213846932		0.0911754083		-0.117572157

		22		1.8987324502		0.0213846932		0.0911754083		-0.117572157

		23		1.8987324502		0.0213846932		0.0911754082		-0.117572157

		24		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		25		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		26		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		27		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		28		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		29		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		30		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		31		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		32		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		33		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		34		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		35		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		36		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		37		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		38		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		39		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		40		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		41		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		42		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		43		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		44		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		45		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		46		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		47		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		48		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		49		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		50		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		51		1.8987324501		0.0213846932		0.0911754082		-0.117572157
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		Yr		MII		Infl		Igirat		Ig		Irat		Igrat		Imrat		Open		GNP		GDP		K		POP		L		h		y		k		lny		lnk		H		TFP35		TFP50		TFP65		TFP74				TFP50!

		1960		0.267		3.300		3.045		396262.0188546		14.7999759702		4.4323527164		4.7		8.0		8940218.52968098		8994274.0832564		14603134.2957038		27506		11945		1.00		752.9739709717		1222.5311256345		6.6240306601		7.1086786817		11945		62.6		21.5		7.4141439241		3.910277861				Fig X. Time Plot of TFP, 1960-2004

		1961		0.026		4.072		2.418		407357.355382529		15.5158299159		4.4671392561		9.3		15.6		9118975.97171536		9148862.08713371		15287862.3827636		28227		12088		1.01		756.8549046272		1264.7139628362		6.6291715635		7.1426012593		12179		61.8		21.2		7.270816349		3.825564977

		1962		0.032		9.496		2.077		483940.538194444		14.9039517779		4.9979856711		9.7		15.7		9682711.59713459		9704578.66422462		15966575.9308521		28931		12219		1.02		794.2203669879		1306.7007063468		6.677360963		7.1752606946		12406		63.8		21.8		7.4493325203		3.9107071712

		1963		0.010		5.748		1.958		557499.5		15.3281565684		5.2492707899		9.3		14.3		10620513.254396		10619476.5492818		16796176.0343095		29652		12365		1.02		858.8335260236		1358.3644184642		6.7555751035		7.2140366215		12655		67.7		23.0		7.832903688		4.1006991221

		1964		0.026		2.573		1.830		611416.3		13.9632242416		5.5314941386		6.8		12.0		11053366.1373236		11059164.2114573		17499773.5325941		30391		12573		1.03		879.5962945564		1391.8534584104		6.779463046		7.2383915612		12975		68.4		23.2		7.8734011463		4.1159439341

		1965		0.029		4.319		1.811		648628.2		14.6541076789		5.6896736278		6.8		12.3		11400095.0218906		11348672.3684126		18295367.0559644		31149		12761		1.04		889.3246899469		1433.6938371573		6.7904623994		7.2680094957		13283		68.1		23.0		7.7852777406		4.0621777372

		1966		0.021		6.392		2.026		792604.4		15.3250069004		6.2081647338		7.1		12.0		12767128.9985042		12677556.382052		19337162.1031661		31936		13014		1.05		974.1475627825		1485.8738361124		6.881562794		7.30375832		13667		73.2		24.7		8.3060832126		4.3234565723

		1967		0.018		6.526		2.150		838211.7		16.560971197		6.3004215943		6.1		10.8		13304057.3152203		13248266.1992629		20573585.0980078		32750		13174		1.06		1005.6373310508		1561.6809699414		6.9133767797		7.3535180649		13963		73.8		24.7		8.2749917715		4.2915788731

		1968		0.022		3.922		2.443		1006996.2		18.1125849696		7.0958840033		4.2		7.0		14191272.0040584		14134187.0647366		22115312.0431074		33586		13396		1.07		1055.1050361852		1650.8892238808		6.9613956013		7.4090693453		14334		75.5		25.1		8.3462613519		4.31064849

		1969		0.037		7.240		2.542		1100318.9		19.9198429115		7.4322432677		4.0		6.7		14804667.4519243		14711022.4771103		23958612.9409521		34443		13537		1.08		1086.7269318985		1769.8613386239		6.990925643		7.4786564827		14628		75.4		24.8		8.1879125532		4.2061962952

		1970		0.069		8.519		2.775		1172508.3		20.9891148561		7.5830025564		5.0		8.1		15462322.3620609		15186696.8651323		26006086.8939045		35321		13768		1.09		1103.0430610933		1888.8790596967		7.0058280585		7.543738842		15031		74.3		24.3		7.9381651977		4.0578122688

		1971		0.144		17.358		2.338		1079262.3		18.3936521539		6.520497579		6.8		10.7		16551839.5940066		16032078.6432642		27750270.3492092		36215		14011		1.10		1144.2494214021		1980.6059773899		7.0425041739		7.5911581261		15429		75.4		24.5		7.960669564		4.055136863

		1972		0.052		10.224		2.215		1192526.7		19.7930144902		6.5998791553		7.1		11.1		18068917.2019429		17222604.476109		29939140.2317488		37132		14405		1.11		1195.5990611669		2078.385298976		7.0864026452		7.6393465727		16004		77.0		24.9		8.0363809988		4.0792493897				Fig X. Time Plot of MII, 1960-2004																		Fig X. Time Plot of Output per Worker (y) and Capital per Worker (k), 1960-2004

		1973		0.071		21.102		2.613		1320575.9		21.140716451		6.9668176241		7.5		12.2		18955224.1963549		17784436.10065		32449453.4201613		38073		14679		1.12		1211.5563799067		2210.6038163472		7.0996610764		7.7010209773		16459		75.9		24.3		7.7986336716		3.9398984423

		1974		0.086		30.471		3.122		1535929.3		21.5141182644		7.847000264		9.9		13.9		19573457.9881263		18779380.6668959		35038037.6491533		39037		14985		1.13		1253.2119230494		2338.2073839942		7.1334650731		7.7571398396		16960		76.6		24.4		7.7522424716		3.9000316138

		1975		0.073		21.160		3.736		2141387.7		25.1547158753		10.3155935046		10.0		13.0		20758744.5069246		20126631.7652957		38507938.9666956		40026		15169		1.14		1326.8265386839		2538.5944338253		7.1905453089		7.8393658343		17336		78.3		24.6		7.7541401848		3.8755997795

		1976		0.074		15.274		4.435		2562989.2		27.796002476		11.327613479		9.6		13.3		22626029.7877052		22232131.9110877		42871673.8183608		40916		15380		1.15		1445.52223089		2787.4950467075		7.2762259407		7.9328986388		17753		82.0		25.5		7.9218474696		3.9297531342

		1977		0.116		23.969		4.807		2777136.3		27.7694284408		11.9181320505		9.5		12.4		23301774.8773554		22989484.0394704		47198859.8274428		41769		15873		1.17		1448.3389428256		2973.53114266		7.2781726221		7.9975054625		18511		79.8		24.6		7.5836063198		3.7436047718

		1978		0.192		46.715		4.272		2367535.6		25.132987958		10.0370764108		6.9		10.2		23587900.5309675		23335016.2805617		50767261.0360706		42641		16085		1.18		1450.7315064073		3156.1865735823		7.2798231954		8.0571197973		18957		77.7		23.8		7.2804908901		3.5781376679

		1979		0.300		75.623		4.565		2453193.5		23.9359046187		10.4515002366		6.2		9.0		23472166.1432625		23189370.9500182		53847173.2842671		43531		16320		1.19		1420.9173376237		3299.4591473203		7.2590579544		8.1015138393		19444		74.4		22.7		6.9017714088		3.3817849105

		1980		0.434		89.625		4.278		2338125		21.7344683545		10.2460373895		11.6		15.9		22819797.6555543		22621856.1531708		56114576.3200537		44439		16523		1.20		1369.1131243219		3396.1493869185		7.2219184547		8.1303975355		19907		70.5		21.4		6.5009952922		3.1803347215

		1981		0.237		44.343		4.377		2510143		20.0407887406		10.4950185513		12.5		19.1		23917470.8242947		23720511.4273211		58102097.3040511		45540		16664		1.22		1423.4584389895		3486.6837076363		7.2608447099		8.1567063364		20271		72.1		21.9		6.6220140637		3.2346877469

		1982		0.245		28.310		4.569		2378470.7		19.3366557331		9.6466138965		13.8		22.7		24656016.3547222		24565757.6165887		59964641.4388485		46688		16837		1.23		1459.0341282051		3561.4801591049		7.2855299398		8.1779315125		20686		72.9		22.1		6.671367017		3.2554744007

		1983		0.247		25.988		4.706		2407951.4		19.0364815761		9.3713360976		15.3		24.8		25694856.9012396		25786922.8223975		61857806.0669061		47864		17004		1.24		1516.5209846152		3637.8385125209		7.3241741646		8.199144969		21104		74.7		22.6		6.8150420834		3.3222710497

		1984		0.381		48.545		4.201		2302851		18.1585757249		8.3676152039		18.2		30.3		27520995.4553554		27517729.8030522		63762336.5635608		49070		17260		1.25		1594.3064775812		3694.2257568691		7.3741941104		8.2145262734		21645		77.6		23.4		7.067592283		3.4438377981

		1985		0.351		52.890		5.069		2837572.2		20.1582892579		9.8853067947		17.0		28.9		28704948.2522241		28684881.4359322		66360646.2353827		50306		17547		1.27		1634.7456223817		3781.8798789185		7.3992424886		8.2379764875		22240		78.4		23.6		7.1107134755		3.4608562734				Fig X. Time Plot of Investment-GNP Ratio (Irat) and Public Infrastructure Investment-to-GNP Ratio (Igrat), 1960-2004

		1986		0.323		35.624		5.412		3050602.6		21.4184384062		9.9545025571		14.8		24.7		30645454.9837332		30696258.1134639		69606391.8236136		51433		17865		1.28		1718.2344312043		3896.2435949406		7.4490525491		8.2677681872		22891		81.0		24.3		7.3026282356		3.5482239577

		1987		0.342		33.467		5.030		2953790		21.5334229521		8.7771864406		16.5		28.4		33653039.2740089		33608019.6140121		73372723.5155428		52561		18268		1.30		1839.7208021684		4016.4617645907		7.5173691011		8.298156636		23670		85.2		25.5		7.6361361208		3.7038551371

		1988		0.470		69.726		4.072		2435767		21.4005462757		7.1343406744		15.8		28.7		34141445.0353776		34320627.4634005		77010543.0837431		53715		17754		1.31		1933.120843945		4337.6446481775		7.5668909935		8.375086772		23269		86.5		25.6		7.6019683792		3.6656109272

		1989		0.443		75.482		4.441		2551448		21.5734028753		7.3534434908		14.7		25.4		34697322.4610823		34406992.6759074		80645409.0910119		54893		18220		1.33		1888.4189174483		4426.2024748086		7.5434952063		8.3952972662		24161		83.2		24.6		7.2992768229		3.5169644598

		1990		0.321		57.644		4.101		2747419		22.5770520998		7.2401286307		14.8		23.4		37947102.0491849		37591465.2963622		85180475.6364613		56154		18539		1.34		2027.6964936816		4594.6639860004		7.6146556956		8.4326509061		24881		87.5		25.8		7.617564516		3.6619567593

		1991		0.401		59.170		3.958		2788215		22.6749617206		7.3220706982		14.0		23.1		38079596.8098327		37939755.3855672		89555985.8546382		57262		19023		1.35		1994.414939051		4707.774055335		7.5981060227		8.4569704756		25748		84.9		25.0		7.3531605918		3.5298164958

		1992		0.413		63.494		3.760		2950306		22.5240661331		7.2814900028		14.5		23.8		40517888.493526		40210178.9456539		94204462.5619063		58374		19086		1.37		2106.7892143799		4935.7886703294		7.6529203682		8.5042677507		26057		87.7		25.7		7.5096010685		3.592389419

		1993		0.420		67.356		3.986		3191941		25.8551963151		7.2847325173		16.5		25.1		43816859.3343882		43443889.1895507		100823174.433811		59491		18048		1.38		2407.1303850593		5586.3904274053		7.7861906054		8.628088638		24857		95.4		27.4		7.8923917749		3.7366142966

		1994		0.693		107.268		2.308		1878762		23.456743077		4.565573607		17.6		31.3		41150623.3764855		41073735.8169029		105434611.71212		60612		19401		1.39		2117.0937486162		5434.4936710541		7.6577995539		8.6005216344		26960		84.2		24.4		7.044909714		3.3463483612

		1995		0.462		87.151		1.823		1857738		23.6320142344		4.1819094318		21.0		33.7		44423200.2226534		44027440.0366459		110660978.126514		61737		19894		1.40		2213.1014394614		5562.5303170058		7.702150177		8.6238083767		27896		86.8		25.1		7.2307710612		3.4302405679

		1996		0.513		78.009		2.408		2390950		24.7707903288		5.0244335195		23.8		36.4		47586459.065372		47111703.5056473		116915471.220189		62873		20387		1.42		2310.8698438047		5734.80508266		7.7453792884		8.6543090417		28853		89.2		25.7		7.3781438031		3.4934563904

		1997		0.505		81.218		2.860		3109686		26.1315989057		6.0345274457		25.2		38.9		51531557.8223233		50658648.4702077		124535717.659179		64015		20361		1.43		2488.0235975742		6116.3851313383		7.8192439384		8.7187265362		29087		93.3		26.6		7.5930535922		3.5774476687

		1998		0.470		75.318		3.192		3359435		24.3322476907		6.2771669086		22.2		35.3		53518331.58		52224945.129		131331144.77622		65157		20871		1.44		2502.2732561449		6292.5180765761		7.8249549001		8.7471165997		30101		92.3		26.3		7.4719388981		3.5144154468				Fig X. Time Plot of Trade-GNP Ratio (opennes) and Imports-to-GNP Ratio (Imrat), 1960-2004

		1999		0.486		55.750		3.554		3421090		22.3596616299		6.8065302976		22.0		36.4		50261878.6725817		49765700.7302203		136002973.537409		66293		21413		1.46		2324.0882048391		6351.4207975253		7.7510830711		8.7564338145		31184		84.9		24.2		6.8746014165		3.2335682425
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		2001		0.734		55.329		2.479		2929576		18.3772395804		6.0590350993		28.4		49.9		48350536.8754143		49423626.9523469		143860104.017512		68529		20367		1.48		2426.6522783104		7063.3919584383		7.7942679232		8.8626806625		30125		84.6		23.7		6.6626690244		3.108402231

		2002		0.538		44.381		2.975		3222243		16.3848276534		6.1742942528		28.2		47.9		52188037.4995357		53348757.7045974		145218018.816636		69626		20287		1.49		2629.7016663182		7158.1810428667		7.8746256839		8.8760111834		30179		90.9		25.5		7.1435233528		3.3304623333

		2003		0.400		22.498		2.452		3008947		17.1309814811		5.4459855738		29.1		48.9		55250733.9433507		56440009.0517588		147422110.875804		70712		20084.13		1.50		2810.1794328038		7340.2288710442		7.9410036154		8.9011253025		30051		95.9		26.8		7.4949824413		3.488247718

		2004		0.264		9.464		2.127		2868810.8136162		20.1997294544		4.7263685726		32.3		53.3		60697991.9047743		61480842.2656684		152311835.481059		71789		20706.73803		1.51		2969.1225231417		7355.6653520409		7.9960217414		8.9032260915		31164		100.9		28.2		7.891932267		3.6742301526

																																																				Fig X. Time Plot of Real Public Investment (at 1998 prices), 1960-2004
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overall

				mii-shock		igi-shock		imrat-shock

		Horizon		TFP50		TFP50		TFP50

		0		-0.359758144		0.1548941608		0.1134890688

		1		-0.133080255		0.0287561397		0.0995944721		mii-shock

		2		-0.0475534716		-0.0188364122		0.0943519662

		3		-0.0152837574		-0.0367933373		0.0923739406

		4		-0.0031082212		-0.0435685815		0.0916276209

		5		0.0014856739		-0.0461249175		0.0913460305

		6		0.0032189752		-0.0470894367		0.0912397849

		7		0.003872959		-0.047453355		0.0911996979

		8		0.0041197107		-0.0475906633		0.0911845729

		9		0.0042128114		-0.0476424705		0.0911788661

		10		0.0042479388		-0.0476620176		0.0911767129

		11		0.0042611925		-0.0476693929		0.0911759005

		12		0.0042661932		-0.0476721756		0.091175594

		13		0.00426808		-0.0476732255		0.0911754783

		14		0.0042687919		-0.0476736217		0.0911754347

		15		0.0042690605		-0.0476737711		0.0911754182		igi-shock

		16		0.0042691619		-0.0476738275		0.091175412

		17		0.0042692001		-0.0476738488		0.0911754097

		18		0.0042692145		-0.0476738568		0.0911754088

		19		0.00426922		-0.0476738599		0.0911754084

		20		0.00426922		-0.0476738599		0.0911754084

										imrat-shock
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				Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII		Generalized Impulse Response(s) to one S.E. shock in the equation for MII

				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		0.4027189988		0.083384881		-0.359758144		-0.1009098778				1		-0.359758144

		2		1.0498341825		0.0399773789		-0.133080255		-0.0913838469				2		-0.133080255

		3		1.2939942122		0.0235994955		-0.0475534716		-0.0877896244				3		-0.0475534716

		4		1.3861171011		0.0174200322		-0.0152837574		-0.086433505				4		-0.0152837574

		5		1.4208755612		0.0150884876		-0.0031082212		-0.0859218338				5		-0.0031082212

		6		1.4339901146		0.0142087833		0.0014856739		-0.0857287776				6		0.0014856739

		7		1.4389383059		0.0138768662		0.0032189752		-0.0856559364				7		0.0032189752

		8		1.4408052851		0.013751632		0.003872959		-0.085628453				8		0.003872959

		9		1.4415097063		0.0137043805		0.0041197107		-0.0856180834				9		0.0041197107

		10		1.4417754882		0.0136865523		0.0042128114		-0.0856141709				10		0.0042128114

		11		1.4418757692		0.0136798256		0.0042479388		-0.0856126947				11		0.0042479388

		12		1.4419136057		0.0136772876		0.0042611925		-0.0856121377				12		0.0042611925

		13		1.4419278816		0.01367633		0.0042661932		-0.0856119275				13		0.0042661932

		14		1.441933268		0.0136759687		0.00426808		-0.0856118483				14		0.00426808

		15		1.4419353003		0.0136758323		0.0042687919		-0.0856118183				15		0.0042687919

		16		1.4419360671		0.0136757809		0.0042690605		-0.085611807				16		0.0042690605

		17		1.4419363564		0.0136757615		0.0042691619		-0.0856118028				17		0.0042691619

		18		1.4419364656		0.0136757542		0.0042692001		-0.0856118012				18		0.0042692001

		19		1.4419365068		0.0136757514		0.0042692145		-0.0856118006				19		0.0042692145

		20		1.4419365223		0.0136757504		0.00426922		-0.0856118003				20		0.00426922

		21		1.4419365282		0.01367575		0.004269222		-0.0856118003

		22		1.4419365304		0.0136757498		0.0042692228		-0.0856118002

		23		1.4419365312		0.0136757498		0.0042692231		-0.0856118002

		24		1.4419365316		0.0136757497		0.0042692232		-0.0856118002

		25		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		26		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		27		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		28		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		29		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		30		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		31		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		32		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		33		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		34		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		35		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		36		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		37		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		38		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		39		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		40		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		41		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		42		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		43		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		44		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		45		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		46		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		47		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		48		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		49		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		50		1.4419365317		0.0136757497		0.0042692233		-0.0856118002

		51		1.4419365317		0.0136757497		0.0042692233		-0.0856118002





				Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IGIRAT

				IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		-0.4704842356		-0.0172959506		0.1548941608		0.4864929576				1		0.1548941608

		2		-0.8305803571		0.0068587495		0.0287561397		0.481192067				2		0.0287561397

		3		-0.9664465553		0.0159724474		-0.0188364122		0.4791920126				3		-0.0188364122

		4		-1.0177096006		0.0194110945		-0.0367933373		0.4784373813				4		-0.0367933373

		5		-1.0370514225		0.0207085145		-0.0435685815		0.4781526549				5		-0.0435685815

		6		-1.0443491957		0.021198038		-0.0461249175		0.4780452261				6		-0.0461249175

		7		-1.0471026847		0.0213827379		-0.0470894367		0.4780046926				7		-0.0470894367

		8		-1.0481415908		0.0214524261		-0.047453355		0.4779893991				8		-0.047453355

		9		-1.0485335757		0.0214787198		-0.0475906633		0.4779836288				9		-0.0475906633

		10		-1.0486814737		0.0214886406		-0.0476424705		0.4779814516				10		-0.0476424705

		11		-1.0487372764		0.0214923838		-0.0476620176		0.4779806302				11		-0.0476620176

		12		-1.048758331		0.0214937961		-0.0476693929		0.4779803202				12		-0.0476693929

		13		-1.0487662751		0.021494329		-0.0476721756		0.4779802033				13		-0.0476721756

		14		-1.0487692724		0.02149453		-0.0476732255		0.4779801592				14		-0.0476732255

		15		-1.0487704033		0.0214946059		-0.0476736217		0.4779801425				15		-0.0476736217

		16		-1.04877083		0.0214946345		-0.0476737711		0.4779801362				16		-0.0476737711

		17		-1.048770991		0.0214946453		-0.0476738275		0.4779801339				17		-0.0476738275

		18		-1.0487710517		0.0214946494		-0.0476738488		0.477980133				18		-0.0476738488

		19		-1.0487710747		0.0214946509		-0.0476738568		0.4779801326				19		-0.0476738568

		20		-1.0487710833		0.0214946515		-0.0476738599		0.4779801325				20		-0.0476738599

		21		-1.0487710866		0.0214946517		-0.047673861		0.4779801325

		22		-1.0487710878		0.0214946518		-0.0476738614		0.4779801324

		23		-1.0487710883		0.0214946518		-0.0476738616		0.4779801324

		24		-1.0487710884		0.0214946518		-0.0476738617		0.4779801324

		25		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		26		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		27		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		28		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		29		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		30		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		31		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		32		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		33		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		34		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		35		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		36		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		37		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		38		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		39		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		40		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		41		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		42		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		43		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		44		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		45		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		46		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		47		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		48		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		49		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		50		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324

		51		-1.0487710885		0.0214946518		-0.0476738617		0.4779801324





				Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT		Generalized Impulse Response(s) to one S.E. shock in the equation for IMRAT

		Horizon		IMRAT		MII		TFP50		IGIRAT				Horizon		TFP50

		1		1.9624330106		0.0171117565		0.1134890688		-0.1166344359				1		0.1134890688

		2		1.9227670132		0.0197724913		0.0995944721		-0.1172183498				2		0.0995944721

		3		1.9078008197		0.0207764008		0.0943519662		-0.1174386636				3		0.0943519662

		4		1.9021539946		0.0211551812		0.0923739406		-0.1175217892				4		0.0923739406

		5		1.9000234172		0.0212980971		0.0916276209		-0.1175531529				5		0.0916276209

		6		1.8992195389		0.02135202		0.0913460305		-0.1175649866				6		0.0913460305

		7		1.8989162313		0.0213723654		0.0912397849		-0.1175694516				7		0.0912397849

		8		1.8988017918		0.0213800419		0.0911996979		-0.1175711362				8		0.0911996979

		9		1.8987586131		0.0213829382		0.0911845729		-0.1175717718				9		0.0911845729

		10		1.8987423216		0.021384031		0.0911788661		-0.1175720116				10		0.0911788661

		11		1.8987361747		0.0213844434		0.0911767129		-0.1175721021				11		0.0911767129

		12		1.8987338554		0.0213845989		0.0911759005		-0.1175721363				12		0.0911759005

		13		1.8987329803		0.0213846576		0.091175594		-0.1175721492				13		0.091175594

		14		1.8987326502		0.0213846798		0.0911754783		-0.117572154				14		0.0911754783

		15		1.8987325256		0.0213846881		0.0911754347		-0.1175721558				15		0.0911754347

		16		1.8987324786		0.0213846913		0.0911754182		-0.1175721565				16		0.0911754182

		17		1.8987324609		0.0213846925		0.091175412		-0.1175721568				17		0.091175412

		18		1.8987324542		0.0213846929		0.0911754097		-0.1175721569				18		0.0911754097

		19		1.8987324517		0.0213846931		0.0911754088		-0.1175721569				19		0.0911754088

		20		1.8987324507		0.0213846932		0.0911754084		-0.117572157				20		0.0911754084

		21		1.8987324503		0.0213846932		0.0911754083		-0.117572157

		22		1.8987324502		0.0213846932		0.0911754083		-0.117572157

		23		1.8987324502		0.0213846932		0.0911754082		-0.117572157

		24		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		25		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		26		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		27		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		28		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		29		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		30		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		31		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		32		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		33		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		34		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		35		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		36		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		37		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		38		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		39		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		40		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		41		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		42		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		43		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		44		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		45		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		46		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		47		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		48		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		49		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		50		1.8987324501		0.0213846932		0.0911754082		-0.117572157

		51		1.8987324501		0.0213846932		0.0911754082		-0.117572157






