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1990 2010 2030

Canada 17 20 38

China 9 11 24

France 21 26 39

Germany 22 31 48

Italy 22 31 44

Japan 17 35 53

Russia 15 18 29

U.K. 24 25 34

U.S. 19 20 33

More Developed 19 24 36

Less Developed 8 9 15

(Source) United Nations, "World Population Prospects, the 2010 Revision."
(Note) More developed regions comprise Europe, Northern America, Australia,
           New Zealand and Japan, and Less developed regions comprise all regions
           of Africa, Asia (excluding Japan), Latin America and the Caribbean plus
           Melanesia, Micronesia and Polynesia.

Table 1: Dependency Ratios

Dependency Ratio (over 65 age/15-64 age pop., %)



1985-90 2005-10 1990 2009

Canada 1.62 1.65 0.62 0.69

China 2.63 1.64 0.45 0.50

France 1.80 1.97 0.63 0.71

Germany 1.43 1.36 0.53 0.65

Italy 1.34 1.38 0.57 0.68

Japan 1.66 1.32 0.61 0.73

Russia 2.12 1.44 0.49 0.51

U.K. 1.84 1.83 0.57 0.65

U.S. 1.89 2.07 0.62 0.67

(Source) United Nations, "World Population Prospects, the 2010 Revision,"
              World Health Organization, "Global Health Observatory Data Repository (Life Table)."
(Note) Total fertility rate is defined as the number of children per woman.

Survival Rate of 85-89 age pop.Total Fertility Rate

Table 2: Total Fertility Rates and Elderly Survival Rates



� � �

0.406 0.972 0.30 Braun et al. (2009) NME (2009)

Table 3: Constant Parameters

Table 4: Steady State Values of Key Variables

G/Y B/Y � /Y � c � h � k � s � m g �

0.142 0.441 0.022 0.10 0.15 0.316 0.413 0.378 0.01 0.00

� �65
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(1) Conditional Survival Probability

(2) Labor Efficiency

(3) Individual Medical Cost

Figure 1: Age-Specific Profiles
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(1) Growth Rate of TFP Factor (2) Fertility Rate (Age-21 Population Growth)

(3) Preference for Leisure (4) Government Purchases-GNP Ratio

(5) Current/Capital Transfers-GNP Ratio (6) Consumption Tax Rate

(7) Labor Income Tax Rate (8) Capital Income Tax Rate

(9) Coverage Ratios of General Government (10) Preference for Bond Holdings

(Note) Government purchases of (4) do not include public medical benefits.

Figure 2: Exogenous Time Series

0

2

4

6

8

10

8285 90 95 00 05 10 15 20 25 30 35 40

(%)

0

5

10

15

82 85 90 95 00 05 10 15 20 25 30 35 40

(%)

10

12

14

16

18

20

82 85 90 95 00 05 10 15 20 25 30 35 40

(%)

20

25

30

35

40

82 85 90 95 00 05 10 15 20 25 30 35 40

(%)

Yr

12

13

14

15

16

8285 90 95 00 05 10 15 20 25 30 35 40

(%)

10

20

30

40

50

82 85 90 95 00 05 10 15 20 25 30 35 40

Pension Benefits
Medical Benefits

(%)

-8
-6
-4
-2
0
2
4
6
8

82 85 90 95 00 05 10 15 20 25 30 35 40

(%)

0.8 

1.0 

1.2 

1.4 

1.6 

82 85 90 95 00 05 10 15 20 25 30 35 40

(Index)

0.00

0.02

0.04

0.06

0.08

0.10

82 85 90 95 00 05 10 15 20 25 30 35 40

(Index)

-8
-6
-4
-2
0
2
4
6
8

8285 90 95 00 05 10 15 20 25 30 35 40

(%)

Yr



(1)  Growth Rate of Real GNP (2)  Real GNP per Capita

(3)  Gross National Saving Rate (4)  After-Tax Rate of Return on Capital

(5)  Capital-Labor Ratio (6)  Capital Share of Total Assets

(7)  Pension Benefits-GNP Ratio (8)  Medical Benefits-GNP Ratio

(9)  Primary Balance-GNP Ratio (10)  Net Government Debt-GNP Ratio

Figure 3: Model Performance
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(1)  Growth Rate of Real GNP (2)  Growth Rate of Labor

(3)  Growth Rate of Capital and Gross Saving Rate (4)  Real Returns on Capital and on Bonds

(5)  Saving Rates of Workers and Retirees (6)  Average Hours Worked

(7)  Pension/Medical Benefits-GNP Ratio (8)  Real GNP per Capita

Figure 4: Baseline Long-Term Projection
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(1)  Growth Rate of Real GNP (2)  Growth Rate of Labor

(3)  Growth Rate of Capital and Gross Saving Rate (4)  Real Returns on Capital and on Bonds

(5)  Saving Rates of Workers and Retirees (6)  Average Hours Worked

(7)  Pension/Medical Benefits-GNP Ratio (8)  Real GNP per Capita

Figure 5: Impact of Decline in Fertility Rate (Counterfactual Simulation)
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[Assumption] No fertility rate decline: the size of the age-21 population is held constant from 1995.
Other exogenous series are identical to Figure 4.
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(1) Primary Balance-GNP Ratio (2) Net Government Debt

Figure 6: Impact of Decline in Fertility Rate on Real GNP per Capita

Figure 7: Impact of Decline in Fertility Rate on Fiscal Balance
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(1)  Growth Rate of Real GNP (2)  Growth Rate of Labor

(3)  Growth Rate of Capital and Gross Saving Rate (4)  Real Returns on Capital and on Bonds

(5)  Saving Rates of Workers and Retirees (6)  Average Hours Worked

(7)  Pension/Medical Benefits-GNP Ratio (8)  Real GNP per Capita

Figure 8: Impact of Increase in Longevity (Counterfactual Simulation)
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[Assumption] No increase in longevity: households' survival probability is held constant from 1982 onward.
Other exogenous series are identical to Figure 4. 
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(1) Primary Balance-GNP Ratio (2) Net Government Debt

Figure 9: Impact of Increase in Longevity on Real GNP per Capita

Figure 10: Impact of Increase in Longevity on Fiscal Balance
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(1)  Return on Capital (2)  Growth Rate of Real GNP

(3)  Saving Rate (4)  Investment Rate

(5)  Current Account-GNP Ratio (6)  Trade Balance-GNP Ratio

(7)  Income Account-GNP Ratio (8)  Real GNP per Capita

Figure 11: Impact of Decline in Fertility Rate on Current Account

-6 

-4 

-2 

0

2

4

6

1 10 20 30 40

(Discrepancy from the baseline, % points)

-6 

-4 

-2 

0

2

4

6

1 10 20 30 40

(Discrepancy from the baseline, % points)

-6 

-4 

-2 

0

2

4

6

1 10 20 30 40

(Discrepancy from the baseline, % points)

[Assumption] The growth rate of age-21 population declines permanently by 1.0% point. 
Domestic return on capital is equalized to foreign return on capital.
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(1)  Return on Capital (2)  Growth Rate of Real GNP

(3)  Saving Rate (4)  Investment Rate

(5)  Current Account-GNP Ratio (6)  Trade Balance-GNP Ratio

(7)  Income Account-GNP Ratio (8)  Real GNP per Capita

Figure 12: Impact of Increase in Longevity on Current Account
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[Assumption] The conditional survival probabilities of age 65 over households rise permanently 
by 1.0% point. Domestic return on capital is equalized to foreign return on capital.
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(1) Current Account (to GDP Ratio)

(2) Population Growth Rate

(3) Average Life Span

(Source)  IMF "World Economic Outlook," United Nations "World Population Prospects (Medium Forecast),"
(Source)  Japanese Cabinet Office "National Accounts," U.S. Department of Commerce "National Income and
(Source)  Product Accounts."
(Note) 'Average of Advanced Countries' corresponds to the category 'More Developed Regions' by United 
(Note) Nations "World Population Prospects (Medium Forecast)."

Figure 13: Current Account and Demographics in Japan and the U.S.
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< Case I >  Higher TFP Growth Rate (2%)
(I-1)  Growth Rate of GNP (I-2)  Growth Rate of Labor

(I-3)  Growth Rate of Capital and Gross Saving Rate (I-4) Real GNP per Capita

< Case II >  Less Elastic Labor Supply (Frisch Elasticity = 0.5)
(II-1)  Real GNP per Capita (II-2) Growth Rate of Labor

< Case III >  Higher Preference for Bond (Twofold      ever after 2011)
(III-1)  Real GNP Per Capita (III-2) Real Returns on Capital and on Bonds

Figure 14: Sensitivity Analysis
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