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1 Introduction

   After WWII, the Japanese economy produced a high growth rate that lasted from 1955 until the early 1970s as shown in Table 1. Since the first oil crisis in 1973-74, however, the growth rate of the nominal GDP has declined from 15% to about 6%.  When the Japanese economy encounters a recession such as this one, the Fiscal Stimulus Policy is often used as a countermeasure. The rate of government investment in the economy follows a counter cyclical pattern as shown in Table 1
.

   The Japanese economy experienced asset price inflation (i.e. asset price bubbles) in the late 1980s, and the resulting high stock and land prices can be seen in Table 1, column 11 and column 12. As a result, the Japanese economy entered into a slow growth period and has remained in this recession since 1990, except for a short burst of high growth during 1996-97. Even though fiscal stimulus was implemented continuously throughout the 1990s, the economy remains in its stagnant condition.

   And although tax revenue declined during this long-term recession, the government continued investing to overcome the stagnant economy. Thus the ratio of the budget accumulated deficits to the GDP went up more than 120% in 1999 and is expected to grow much higher in this year. 

   The purpose of this paper is two-fold. The first part of this paper empirically analyzes the impact of social capital on productivity in Japan using the trans-log production function. The impact is estimated both on the macro-economic level and the regional level. The consolidated macro trans-log production function covers the period between 1955 and 1993. The regional trans-log estimation spans 11 regions in Japan and covers the period between 1975 and 1994.

   The main conclusions obtained in the estimation of the trans-log production function are summarized as follows;

(1) The marginal productivity of both social capital and private capital are declining in Japan. Namely, the effects of public investment are having a weaker effect on the Japanese economy.

(2) The social capital in the information and telecommunication sectors has the highest impact compared with that of other sectors; the social capital of the agricultural sector shows the lowest impact.

(3) As for its regional effects, the social capital in the service sector proves to have the greatest effect. The regional impact of the Tokyo and Osaka regions is relatively higher than that of other regions.

   The second half of the paper analyzes the current status of Japanese Economy by use of AS-AD macro economic model, covering the period from 1965 to 1998. The standard IS-LM type macro economic model of Japan is estimated together with the Aggregate supply equation. Main conclusions obtained from the macro-economic model can be summarized as follows;

(1) The Keynesian multiplier is declining in Japan due to a fall of the marginal propensity to consume, the decline in the income sensitivity of investment, an increase in the interest rate sensitivity of capital inflow and outflow, etc.

(2) By simulating the macro economic model, it becomes clear that the Japanese budget deficit will accumulate if the present policy is pursued. The only way to attain sustainable economic growth in Japan is to increase the aggregate supply curve by increasing the efficiency of social capital, by improving the productivity of private investment, by improving the productivity of labor and by accelerating the technological progress.

2 Estimation of the Trans-log Production Function of Japan
2.1 The Macro Trans-log production function 

   The Production Function (Transcendental Logarithmic Form): which is estimated in this paper is in following form;
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  The left hand is the per capita real GDP and the right hand is the constant term, the per capita private capital, the social capital, the cross term of the private capital and labor, the square of the private capital, the square of the labor, the cross term of the private capital and the social capital, the cross term of labor and the social capital, and the square of the social capital, respectively.

  The trans-log production function and the labor share equations are simultaneously estimated. The share function for labor is specified as follows;:
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   The left hand is the labor share and the right hand is the labor, the per capita private capital, and the last term is the social capital.

where
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-These two equations are estimated imposing a restriction of the homogeneous of degree one.
-The estimated results of the sectoral trans-log production function and the share function are shown in Tables 2-1, 2-2, and 2-3 for the agriculture, industry, and service sectors.

2.2 Analysis

   The effects of social capital on regional productivity are summarized in Table 3 and Figure 1.
   The effect of social capital on the regional productivity in the agricultural sector shows the lowest direct and indirect effects, where the direct effect is the 

Table 2: Estimation Results

Tab. 2-1: Estimation Results of Agricultural Sector

Parameter
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Variable
Estimated
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Tab.2-2: Estimation Results of Industrial Sector

Parameter
Independent

Variable
Estimated

Coefficient
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Tab.2-3: Estimation Results of Service Sector

Parameter
Independent

Variable
Estimated

Coefficient
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               Table 3: The Effect of Social Capital Productivity
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Figure 1: The Effect of Social Capital Productivity(Total Effect)
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impact caused by the social capital itself and the indirect effect is the impact of the social capital through an increase in the private activities, such as increases in the private investment and private employment in the region.

   The effect of social capital in the service sector shows the highest impact on regional productivity both through directly and indirectly.

   The effects of social capital in the industrial and service sectors show higher impact in the South Kanto region (where Tokyo is located), the Tokai region (between Tokyo and Osaka) and the Kinki region (where Osaka is located).
   Variations in the effect of social capital show relatively small diversification in the service sector, since the social capital is spent on populated areas in each region and would accelerate private investment and private employment.

   These results suggest that the social capital should be invested in the South Kanto region, the Tokai region and the Kinki region by concentrating on the service sector and the industrial sector as far as productivity is concerned.

2.3 Allocation equation of Government Investment to various regions in Japan

   Regression Analysis of the Government Investment Equation in Japan:

[image: image57.wmf]2

1

5

4

3

2

1

0

Dummy

Dummy

Sgp

Mep

Ypop

I

G

a

a

a

a

a

a

+

+

+

+

+

=


where : 
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   The estimated results are shown in Table 4. 

Table 4: Estimation Results of the Allocation Function of Government Investment

Parameter
Independent

Variables
Agriculture
Land

Conservation
Industry
Living 

Improvement
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Notes: t-value is in parenthesis.

** Statistically significant at 1% level.

2.4 Conclusion

   Allocation of government investments in various regions show that the Agriculture and Land conservation have strong positive relations to the political power. On the other hand, the improvement of the living standard has negative correlations with the political power in Japan. As we have seen in the trans-log production function, the economic effect is highest in the social capital in the living standard.
3 The Current Status of the Japanese Economy
3.1 IS-LM model of the Japanese Economy

   The Japanese economy has been in a slump since 1991, except for a slight recovery in 1995 and 1996. Paul Krugman of MIT argues that the current Japanese economy is in a liquidity trap where monetary policy cannot lower interest rates. Therefore monetary policy is ineffective. However, our econometric model gives a different view of the Japanese economy. Investment in Japan is interest-rate insensitive, as is often the case when an economy is in recession. Thus low interest rate policy of the Bank of Japan will not be able to

Figure 2: IS-LM Diagram










accelerate private investment. Furthermore, the level of private investment has declined much more due to the credit crunch caused by NPL (Non-performing loans) and failures of large financial institutions. This shifts the IS curve to the left, as shown in Figure 2. In such circumstances, fiscal policy should be used in order to shift the IS curve back to the right so that the economy can recover. Despite the huge increase in government investment, the IS curve has not shifted enough to the right. This is because public investment has been used to create jobs in various regions of the country rather than increasing private investment in the various regions. Recently, the multiplier of public investment has declined sharply from about 3.5 to only about 1. Thus public investment cannot bring about a recovery of the Japanese economy, but will only serve to increase budget deficits.

   So what must Japan do to break out of this slump? The government should embark upon a policy to change the allocation of public investment from rural regions to urban regions by encouraging more private investment and consumption. As already explained, public investment during recessionary periods was actively pursued in various regions for the purpose of creating new jobs. Public investment must enhance private investment and private consumption in the region, rather than being used as a form of unemployment compensation. Many people say that it is impossible to simultaneously maintain a tight fiscal policy and re-ignite the Japanese economy. However, what is needed in Japan is to keep the budget tight and to change the makeup and regional allocation of public investment. The role of the politicians in various regions in Japan should be to select an appropriate public investment that will enhance the productivity of the private sector.  The performance of public investment should be evaluated by how much private investment and private consumption it encourages.
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APPENDIX.  AS-AD Macro Econometric Model
(1) Each equation is estimated by instrumental variable method.

(2) Period of estimation is between 1971-1998.

(3) t-value is shown in the parenthesis[].

(4) ** denotes statistically significant at 5% level and * statistically significant at 10% level.

(5) “D71-76” shows a dummy variable between 1971 and 1976

(6) “UP#WAGE” shows the growth rate of WAGE rate.

(7) Coefficient dumies are shown as follows.

   When the following equation is estimated between 1971 and 1997,
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A-2. Residential Investment in Real Term (IH90) 1974-1998

　Dummy variable for 1991-1992 and 1997-1998 period
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A-3. Real Residential Investment by Government Financial Institutions (IHFG90) 

   IHFG90 = IHFG / PIHFG

A-4. Real Private Equipment Investment (IP90) 1971-1998

 Dummy variable for 1992-1995 period
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A-5. Real Equipment Investment by Public Enterprises (IPFG90)
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A-6. Inventories in real term (JP90) 1972-1998

 Dummy variable for 1972-1974 and 1990-1991 period
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A-7. Real Government Consumption (CG90)

    CG90 = CG / PCG

A-8. Real Government Investment (IG90)

    IG90 = IG / PIG

A-9. Real Export of Good and Services (EX90) 1973-1998

　    EX90 = - 54580 – 14270 
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A-10. Real Import of Good and Services (IM90) 1971-1998

   Dummy variable for 1992-1993 period and coefficient dummy variable for 1980-1984, 1985-1994 and 1995-1998 period.
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D85-94）

            (Coefficient Restriction) [- 6.43**]            [- 4.69**]  
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                                             Adj.
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A-11. Nominal Aggregate Demand (Y)

   　　　Y = CP + (IH + IHFG) + (IP + IFG) + JP + (CG + IG) + (EX – IM)

B. Production and Labor

B-1. Production Function (Y90) 1975-1998

 Dummy variable for 1988-1991 period.

　　 log(Y90 / LOB) = - 1.59 + 0.03
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D88-91 + 0×Time 

　　　　　　   　[-5.06**][3.88**]      [Not Significant]

　　　　　　　　　　　    + (0.43 - 0.04
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　　　　　　　　　 　　　  [3.73**]　 

　　　　　　　　　 　　　　　　　　　　     Adj.
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B-2. Demand for Labor (LOB) 1975-1998

 Dummy variable for 1979-1980 and 1989-1998 period.

  　log LOB = 7.72 - 0.03
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　 　　　　   + 0.50
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[image: image148.wmf]2

R

 = 0.95  D.W. = 1.52

B-3. Number of Employee (LMAN) 

    LMAN = LOB / LTIME

B-4. Unemployment Rate (RUN)

    RUN = (1 – LMAN / LFORCE) 
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C. Prices

C-1. GDP Deflator (PGDP)　　1990=1

  　PGDP = Y / Y90

C-2. Growth Rate of Nominal Wage (WAGE) 1971-1998

 Dummy variable for 1971-1975 and 1994-1997 period, and coefficient dummy variable for 1990-1998 period.

　　UP#WAGE = 5.80＋5.98
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D71-75 ＋3.92×D94-97 ＋0.86×UP#PGDP 
　　　　　　　　[3.61**][5.26**]       　[3.27**]      　[9.56**]

    　　　　       - (1.41 + 0.79D91-98）×RUN

　　　　　　　   　[-2.16**][-2.93**]   　　　　Adj.
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C-3. Nominal Exchange Rate (ERATE) 1973-1997

      log（ERATE ）＝ 6.87 ＋0.16×D97-98 ＋1.17× log（PGDP ／USPGDP ）

   　　　            [8.07**] [1.75*]        [2.02**]

                     ＋（0.07－0.07×（D87-88＋D93~95））×（RF －RB ）

                      [4.54**] [－4.54**]

                     －（0.20＋0.05×D78-81）× log（－DAL#O ）

 　                  [－2.68**] [－5.42**] 

　　　　　　　　　　　　　　　　　　　      Adj.
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D. Capital Stock

D-1. Real Residential Stock (HP90)

　　　HP90  ＝（1－RDKH）×HP90－１ ＋（IH90 ＋IHFG90 ）

D-2. Real Equipment Capital Stock by Private Enterprises (KP90)

　　　KP90  ＝（1－RDKFP）×KP90－１ ＋IP90 

D-3. Real Equipment Capital Stock by Public Enterprises (KFG90)

　　　KFG90  ＝(1－RDKFG)×KFG90－１＋IPFG90 

D-4. Real Inventories Stock (KJ90)

　　　KJ90  ＝ KJ90－１ ＋ JP90 

D-5. Real Government Capital Stock (KG90) 

　　　KG90  ＝（1－RDKG）×KG90－１ ＋IG90 
F-1-c. Income Tax (including ) (TAXH) 1975-1998

 Dummy variable for 1992-1993 and 1998 period and coefficient dummy variable for 1994-1998 period.

　　　　log（TAXH）＝ －9.70 －0.14×D92~93 －0.19×D98 

                   ［－23.3**］［－3.07**］ ［－2.82**］

　　　　　              ＋（1.59－0.02×D94~98）×log（YNH＋YAH）

　 　　　　　　          ［46.7**］［－10.4**］        

　　　　　　              　　　　　　    　Adj.
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F-2-b. Corporate Tax (TAXFP) 1975-1998

　　　　　log（TAXFP）＝ 1.04 －0.10×D78~79 ＋0.31×D89~91 - 0.11×D96 

                      ［3.31**］[-2.20**]   ［7.13**］       ［-1.78*］

　　　　　　　           ＋0.84× log（YNFP＋YAFP）

　　　　　　　　　      ［26.7**］          　Adj.
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F-5-a. Social Security Benefits (SSG) 1975-1998

　　　　SSG ＝ 1419 －3173×D75~77 －3593×D98 

                [1.52][－3.82**]       [－3.24**] 

　　　　　　　＋0.94 ×（YNH／POP）×（R_OLD／100）×POP 

　　　　　　   [18.8**]

     ＋（2.57－0.87×D91~95）×（YNH／POP）×LFORCE×（RUN／100）

 　　　    [5.78**] [－4.21**]

　　　　　　　　　　　            　　　　Adj.
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K. Asset Management by Private Financial Institutions

K-1. Supply of Lending (LPPB) 1971-1998

 LPPB   ＝ 69120 －40130×D71~73 －33650×D98 

 　　　   [4.42**] [－4.05**]      ［－2.75**］   

        ＋6593×（RLP－RCA ）＋1.02×（DDPB－１＋TDPB－１）

　　   　[3.90**]               [17.9**]

　 　 　＋18860×(RLP －RB)＋0.17×(F_LAND－１／PGDP－１) - 28470×RISK

　     　[2.13**]　　　 　 　[2.34**]                    [-4.43**]

　　　　　　　　　　　　　　　　　 　　　　Adj.
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K-2. Demand for Long-term Bond which includes Long-term Government Bond (BPB) 1973-1998

　　  BPB／NASSET#PB－１ ＝ －0.14－0.04×D78~79 ＋0.03×D86~90

　　　　　　　 　　　 　　[－4.27**] [－2.88**]　    [3.58**]

              　　   　　  ＋0.04×（RB －RLP ）＋0.05×RISK  

                            [6.67**]              [10.9**] 

　　　　+ (0.24－0.09×D73~77)×(DDPB－１＋TDPB－１) / NASSET#PB－２
　      [5.35**] [－6.85**]

　　　 　　　  　　　　　　　         　 　Adj.
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K-3. Demand for Foreign Bonds (FPB) 1981-1998

　　FPB ＝ -75560 + 4142×D93 + 9699×D98 + 93.2×((RF＋UP#ERATE)- RB)

  　　 　　[-48.6**] [1.78*]     [4.09**]    ［2.20**］

     　　　　＋0.27×（DDPB－１＋TDPB－１）＋5413×RISK 
  　　　 　　[88.4**] 　　                ［7.58**］

　　　　　　　　　　　　　　　　　         Adj.
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L. Demand for Bank Loans by Non-bank Financial Sector

L-1. Demand for Time Deposits(Private Banks) (TDP) 1975-1998

 Dummy variable for 1989-1990 and 1995-1998 period.

　　 TDP／NASSET#P－１ ＝ 0.34 ＋0.03×D89~90 －0.04×D95~98

　　　　　 　　　　　　　 [20.5**] [2.23**]　  　[－3.38**]

        ＋0.005×(RTD －UP#PGDP)＋52720×(1 / (NASSET#P－１ / PGDP－１))

 　　　  [1.95**]                  [10.1**]

　　　　　　　　　　　　　　　　　　　　　　Adj.
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L-2. Demand for Postal Saving (PDP) 1974-1998

 Dummy variable for 1987-1990 period and coefficient dummy for 1990-1998 period.

　　 PDP／NASSET#P－１ ＝ 0.20 －0.03×D87~90 

　　　　　 　　　　　　 [363.5**] [－6.96**]　   

        　　　　　　 　 ＋（0.002－0.01×D90～98）×（RPD －UP#PGDP ）

　　　　   　　　　　　　[3.66**][－6.20**]

    　　　　    ＋0.02×(RPD－RTD) - 19570×(1 / (NASSET#P－１/ PGDP－１))

　　     　　　　[1.99**]            [-8.01**]

 　　　　　　　　　　　　　　　        　　Adj.
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L-3. Demand for Private Life Insurance (LIP) 1971-1998

 Dummy variable for 1971-1974 period and coefficient dummy for 1988-1998 period.

　　 LIP／NASSET#P－１ = 0.07 ＋0.02×D71~74 

 　　　　　 　　　　 　[3.46**] [3.41**]　   　

         　　 　　　　　＋0.001×（RLI －UP#PGDP ）＋0.003×R_OLD

　　　　  　　　　　　　　[2.74**]                    [2.65**]　　　

    　　　　　　- (8970－32350×D88~98)× (1 / (NASSET#P－１/ PGDP－１))

　　 　　　 　　[-2.21**] [6.28**]

　　　　　　　　　　　　 　　　　　　　　Adj.
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L-4.  Demand for Postal Life Insurance (GLIP) 1971-1998

　Coefficient dummy for 1988-1998 period.

　　 GLIP／NASSET#P－１ ＝ －0.03  ＋0.007×R#OLD

 　　　　　 　　　　　 　 [－7.14**] [26.8**]   　

　　　　　　　　  　　+ (0.00007 + 0.002×D88~98)× (RGLI －UP#PGDP)

 　　　　　　　　　　　　[0.82 ]  [4.38** ]　　　

　　　　　　　＋（2427－13500×D88~98）×（1／（NASSET#P－１／PGDP－１））

    　　　    　[3.60**] [－6.23**]　  　　  　

　　　　　　　　　　　　　　　　　　     Adj.
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L-5. Demand for Private Loans and FILP Loans 1976-1998

 Dummy variable for 1979-1980 and 1997-1998 period.

　　(LPP + LGP) / NASSET#P－1 = 0.55 - 0.03 D79~80－0.07×D97~98

                                 [9.24**][－2.10**]    [－3.71**]         

　　　　　　　　　　      　- (0.01 -0.008×D71-84）× (RLP－UP#PGDP)

 　　　　　　　　　        　[-2.65**] [3.31**]

　　 　                     ＋2.79×（（IH＋IP＋JP ）／NASSET#P－１） 

  　　　　　　               [7.73**]

　　           　　　　　　　　　　　　　　Adj.
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