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Abstract

     This study explores how serious the reported U.S. government budget deficit is by deriving a primary budget balance required to service a debt that is sustainable.  While there are many previous studies on budget deficits, they do not give us a practical guide for fiscal feasibility.  The sustainable budget balance is determined by the size of the interest rate relative to the economy’s growth rate and the debt-GDP ratio.  Evidence for 1960-2002 suggests that while primary surpluses were not sufficient to cover the sustainable levels during the 1980s and early 1990s, they were more than enough to cover the sustainable levels in other periods.  Thus the unsustainable budget deficit problem, by and large, arose during the 1980s and early 1990s, and chronic budget deficits in other periods are not considered serious.
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I.  Introduction   

     The United States government has run chronic budget deficits for most of modern years.  The budget deficit has been increasing over the years, giving rise to a mounting debt burden to Americans.  In particular, the debt of federal government rose from 33 percent of GDP (gross domestic product) in 1980 to 67 percent of GDP in 1995 – an event unprecedented in peacetime.  Although the federal government budget was under control by the late 1990s, it has turned into a deficit again.  Currently, each American’s share of the federal government debt is about $26,000.  Clearly this is not a trivial number.  The problem is likely to worsen as the large baby-boom generation reaches retirement age and starts drawing on government benefits for the elderly. 

     The government can run budget deficits from time to time.  Indeed, not only can the government do this, but it probably should.  Like households who persistently overspend by running a debt with continuous borrowing, however, large and persistent government deficits raise a serious concern.  The government has to pay off its outstanding debt through sufficiently large future budget surpluses, which requires an increase in taxes and/or a cut in spending.  Higher taxes have many distortionary effects on the economy.  Moreover, a large increase in government debt may impose a burden on future generations.

     Given the gravity of persistent budget deficits and attendant debt in the economy,1 a good number of empirical studies have been devoted to test the substainability of fiscal policy.  Hamilton and Flavin (1986), in an innovative study, demonstrate that the government’s intertemporal budget constraint imposes testable restrictions on the behavior of the debt and/or deficits.  The question is whether a given fiscal stance is consistent with the government budget constraint.  A violation of the government budget constraint would indicate that the current deficits are not sustainable, implying that the structure of fiscal policy must eventually change.  In empirical analysis, two complementary approaches have been proposed and used to analyze the sustainability of fiscal policy.  The first approach is based on the condition that if the government budget constraint is satisfied, government debt and/or deficits should have a stationary time series process.  If the government debt and/or deficits are stationary, the implication is that fiscal policy is sustainable.  The procedure involves the use of unit root tests on government debt and/or deficits (see Hamilton and Flavin,1986; Wilcox, 1988; Kremer, 1996, for applications).  A related approach is based on the condition that if the government budget constraint is satisfied, there is a cointegrating relationship linking government spending and revenue, suggesting the sustainability of fiscal policy (see Trehan and Walsh, 1988, 1991; Haug, 1991; Smith and Zin, 1988; Hakkio and Rush, 1999, for applications).  The two approaches are applied to different countries, but results are mixed. 

     The sustainability test employed in previous studies ensures that the government will not play a Ponzi game against private agents, repaying past loans with new loans at an increasing rate.  While this condition is consistent with rational government behavior, it does not give us a practical guide for fiscal feasibility; it gives us a long-term picture of the government’s fiscal policy but is silent about the quantitative magnitude of sustainable surpluses or deficits.  If the current budget deficit were unsustainable, the sustainability condition does not tell us how to achieve the sustainable position, i.e., what is the size of a budget surplus necessary to maintain a steady level of government debt?  For practical purposes, it is important to know whether the current budge deficit is greater than the sustainable level.  Only then can we say whether the current deficit is excessive or too large.  This information is not provided in previous studies. 

     The issue we address is, how serious is the large and persistent government budget deficit?   Many arguments certainly have led us to believe that the U.S. deficits are of grave concern.  The present study reinvestigates this issue and presents an alternative, but more direct, test of the sustainablity of fiscal policy by deriving a primary budget balance required to service a debt that is sustainable.  The basic framework adopted for analysis is the intertemporal government budget constraint.  From this equation, we derive the conditions suitable for a sustainable fiscal policy with and without a Ponzi scheme.  We then identify the determinants of the growth of the government’s debt-GDP ratio and derive the sustainable level of budget deficits/surpluses necessary to maintain a steady debt-GDP ratio.  The sustainable budget deficit/surplus is determined by the size of the interest rate relative to the economy’s growth rate and the debt-GDP ratio.  A comparison of the current budget deficit/surplus with the sustainable level tells us how serious a problem the government budget deficits is.  

     We conduct the analysis to investigate the sustainable position of the U.S. federal government budget deficit/surplus using more recent years,1960- 2002.  Previous studies typically use the absolute level of government debt to test the sustainability of fiscal policy (see Hamilton and Flavin,1986; Wilcox, 1988).  However, because the economy grows over time, a pertinent sustainability condition is that the discounted debt-GDP ratio is a zero mean stationary process.  A reformulated sustainability test using the interest rate minus GDP growth rate as a relevant discount rate suggests the possibility that U.S. chronic budget deficits may not be sustainable in the long run.  However, examination of primary surpluses/deficits reveals that deficits in some years are more than offset by surpluses in other years.  Moreover, while primary surpluses were not sufficient to cover the sustainable levels during the 1980s and early 1990s, they were more than enough to cover the sustainable levels in other periods.  Thus the unsustainable budget deficit problem, by and large, arose during the 1980s and early 1990s, and chronic budget deficits in other periods are not considered serious.  When government investment is allowed for, however, chronic budget deficits do not appear to be a serious problem.    

II.  The Intertemporal Government Budget Constraint and the

        Conditions for a Sustainable Fiscal Policy with and without

       a Ponze Game

     The government in conducting fiscal policy faces a budget constraint in each period labeled s (s = t, t+1, ..., t+N).  We assume that all assets or debts have one-period maturity.  The government’s budget constraint can be expressed as
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where
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 is the stock of interest-bearing government debt outstanding at the end of period s,  r is the (one-period) rate of interest,
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is government purchases net of interest payment during period s, and 
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 is government revenue during period s.  
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 is interest paid on government debt in period s.  For ease of exposition, the interest rate is assumed to be constant over the period or stationary with a constant mean, but this assumption will be relaxed in the empirical analysis.  In the United States, the importance of seigniorage or money financing as a government revenue source is small, so it is not explicitly considered, although it can be regarded as being part of tax revenue.

     By recursive forward substitution, we obtain the present value form of the government budget constraint:
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The transversality condition is
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With this condition imposed, the government budget constraint (2) becomes
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     The transversality condition (3) suggests that the discounted value of government debt converges to zero in the limit; it does not imply that the government must eventually dispose of its debt, i.e.,
[image: image9.wmf]lim0.

NtN

B

®¥+

=

  Suppose that government debt grows at the constant rate of g percent per period so that 
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 for s = t, t+1,..., t+N.  Then the transversality condition (3) gives us
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where 
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  The limit of (5) exists if and only if 
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  That is, the stock of the government debt must grow asymptotically no faster than the interest rate.  If the rate of growth of the debt is greater than the interest rate, i.e., 
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  Then there is a continuously unpaid debt forever.  Suppose further that the government maintains a constant debt-GDP ratio with its debt growing at a g percent every period.  Then the g < r condition implies that the economy must not grow at a rate above the interest rate.  If it does, the debt grows to become an infinite multiple of GDP and hence it will not be sustainable.   We can then define a sustainable fiscal position as follows.

DEFINITION:  The government’s fiscal position is sustainable if the discounted debt-GDP ratio using (r - g) as the discount rate converges to zero asymptotically, i.e., the discounted debt-GDP ratio is a decreasing sequence.

This condition requires that the discounted debt-GDP ratio follow a zero mean stationary stochastic process,2 and the g < r condition guarantees that government debt is sustainable.3
     Now rewrite (4) to obtain 
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Define the quantity 
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 as the government’s “primary” saving or budget balance at time s, which is the difference between the government’s tax revenue and spending.  (T - G) > 0 implies the presence of a primary surplus, while (T - G) < 0 implies the presence of a primary deficit.  Primary budget balance excludes interest payments on government debt.  The traditional measure of a deficit/surplus as implied by (1), on the other hand, includes interest payments.  When primary budget balance is zero, the government’s tax revenue is just enough to pay for its current spending, but not enough to pay for interest payments on debt.  Condition (6) implies that, if the government has outstanding debt 
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 then the present value of future primary deficits must be negative, i.e., it must run primary surpluses in the future.  These surpluses can be generated through adjustments in expenditures, taxes, or seigniorage.  In practice, current debt can be sustained by any sequence of primary surpluses or deficits that satisfies (6).  Moreover, the no-Ponzi-game condition implies that 
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  With this condition, the government’s natural debt limit occurs by setting 
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This equation says that the government’s debt must be bounded above the market value of a claim to its entire future tax revenue.  When the government’s tax revenue grows at the rate of g percent per period, the limit of the right-hand expression in (7) exists when 

g < r, the condition consistent with the sustainability of debt.         

     This discussion has precluded the possibility of a Ponzi scheme or game that arises when 
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(see O’Connell and Zeldes, 1988).  In such a case, we can see from (2) that the present value of the government’s future spending exceeds the present value of its tax revenue by an amount that never converges to zero.  The government must then continually borrow to meet the principal and interest payments on its debt.  In other words, the government is bubble-financing its spending in which old debt that matures is rolled over or financed by issuing new debt.  Such a situation arises when the government’s debt grows at the rate of interest (at least) and the growth rate of the economy’s income exceeds the interest rate, i.e., g > r.  

     Since the economy can grow faster than the debt accumulates, an issue is whether a rational government can run a sustainable Ponzi game.  A growing economy with a high GDP has relatively more resources available to pay the principal and interest on its debts, so a pertinent measure of the government’s indebtedness is not the level of debt itself, but the debt as a percent of GDP, i.e., the debt-GDP ratio.  To this end, divide both sides of (1) by GDP (denoted by 
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) to express the government budget constraint in terms of the debt-GDP ratio:



[image: image25.wmf]1

(1).

ssss

sss

BBGT

r

YYY

-

-

=++


(8)

Assuming that the economy grows at a g percent per period, equation (8) can be rewritten as 
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or     
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This relationship is a linear difference equation in 
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 with the ratio 
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 being the primary deficit ratio.  The transversality condition is 
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which yields the same sustainability condition as (5) using the debt-GDP ratio.

     Suppose that the government has no primary budget balance, i.e., G = T every period and continues borrowing to pay for its interest payments on debt.  In such a situation, because the government cannot cover interest payments on its debt, the stock of debt will be rising, and the debt-GDP ratio grows by 
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  If g > r, the economy’s growth will dominate the rise in government debt due to rolling up interest, so the debt-GDP ratio will fall over time.  Then the debt could continue forever without an increase in the debt-GDP ratio, and the government with a large debt can most likely grow itself out of its problem.  If g < r, however, the accumulation of interest payments will dominate the economy’s growth, producing a rising debt-GDP ratio.  In such a case, continuous borrowing implies that the debt must grow to become an infinite multiple of GDP.  The government then will find itself unable or unwilling to repay the debt and will eventually default on its debt obligation, so its fiscal stance will be unsustainable. 

     Table 1 illustrates the dynamics of debt to ascertain whether the government can run a sustainable or unsustainable Ponzi game.  The government is running a constant budget deficit as a percent of GDP and continues borrowing to finance its debt.  We assume that g > r.  The economy’s real GDP growth (g) is taken to be 5 percent, while the real interest rate (r) is 3 percent.  We begin with GDP of $100 and a stock of debt of $50, for a debt/GDP ratio of 50 percent.  In the first case, the primary budget deficit as a percent of GDP rate is 5 percent per period, a rather high value.  We see from the table that this implies a rising debt-GDP ratio and a rising interest-GDP ratio over time.  The debt-GDP ratio would eventually settle down on this path but at a much higher level than 50 percent.  In such a case, because the stock of debt would continue to rise ever faster than GDP, the government would default on interest payment within a finite period.  This would not be sustainable.  In the second case, the primary budget deficit as a percent of GDP is taken to be 1 percent per period, a low value.  Here the stock of debt would continue to rise over time, but the debt-GDP ratio would remain constant at 50 percent.  Interest payments as a fraction of GDP also would remain at a constant ratio of 1.50 percent.  In such a situation, an increase in the economy’s income would be sufficient to repay interest payments, and the debt would be sustainable.  These results suggest that a rational government can run a sustainable Ponzi game when g > r  as long as the debt-GDP ratio remains constant over time.  Continuous borrowing with budget deficits and persistent debt then will not pose a problem for the government.  

III.  A Steady Debt-GDP Ratio and the Sustainable Level of 

        Budget Deficits/Surpluses

     Having found the conditions suitable for sustainability of the government’s fiscal policy, we now move on to identify the factors determining the government debt-GDP ratio and to derive the sustainable rate of government budget balance necessary to maintain a steady debt-GDP ratio.

     The growth rate of the government debt-GDP ratio is
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which is the difference between the growth rate of the government’s debt and the growth 

rate of GDP.  From the government budget constraint (1), the growth rate of government debt can be derived as
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If the economy grows at a g percent per period, then substituting (13) into (12) yields



[image: image34.wmf]1

ln

().

sss

ss

BGT

d

rg

dsYB

-

æö

-

=+-

ç÷

èø


(14)

Equation (14) highlights three factors influencing the government debt-GDP ratio: the government’s primary deficit as a percent of the debt, the interest rate, and economic growth rate.  In particular, the debt-GDP ratio will rise owing to a high deficit rate or a high interest rate, either of which increases the interest payments the government make on its outstanding debt, and a slow rate of economic growth.

     To keep accumulated debt from exploding and hence being unsustainable, suppose that the government maintains a stable or constant debt-GDP ratio over time.  Then (14) implies 
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This gives rise to
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which delivers the following result that captures the main point of this study.

PROPOSITION: Suppose that the economy grows by a constant percent rate per period and that the economy maintains a constant debt-GDP ratio.  Then the following equation describes the fraction of GDP that the government needs to save, i.e., the primary budget surplus, in order to service a debt that is sustainable: 
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This equation reveals that the spread between r and g and the debt-GDP ratio determine the sustainable rate of budget deficit/surplus.  The first equality shows that if r > g, the government needs to have a sustained primary surplus to maintain a given level of the debt-GDP ratio.  If r < g, however, the government can run a sustained primary deficit every period and still maintain the debt-income ratio constant.  Of course, if the deficit is too large, the debt becomes unsustainable.  Thus as long as r > g, the sustainability of fiscal policy requires that the government does not consistently run primary deficits.  The second equality indicates that the necessary budget surplus for a sustainable debt is a fraction of GDP equal to the ratio of debt to the net present value of the economy’s entire future GDP.  Thus the ratio (r - g)B/Y measures the burden a government debt imposes on the economy.  When g = 0, it describes a fraction of GDP for interest payments that the government needs to service a given debt-GDP ratio.  The higher the (r - g)B/Y ratio, the greater the likelihood that the debt is unsustainable in the sense that the government finds itself unable to repay the debt.  This would indicate that the current fiscal policy must change.  If it must not change, the public believes that the government is running a Ponzi scheme.  If such is the case, why are they buying the government debt?

IV.  Analysis of U.S. Federal Government Deficits/Surpluses

     There are readily available data in the United States on the variables under consideration in this study.  Data on U.S. federal debt are published by the Office of the Public Debt (www.publicdebt. treas.gov/opd).  The series used is the total debt outstanding.  GDP, government revenue, and spending are published in the National Income and Product Accounts (NIPA) by the Bureau of Economic Analysis (www.bea.doc.gov).  While the interest rate is assumed to be fixed in the development of the model, we take it to be variable.  The question is to determine the relevant interest rate to be used.  The use of the risk-free rate is clearly inappropriate because we need to account for risk in assets (see footnote #2).  If the risk-free rate of return such as the interest rate on short-term government bonds is used, the GDP growth rate tends to exceed the interest rate, suggesting that the economy is dynamically inefficient (see Abel et al., 1989; Bohn, 1995).4  If the economy is dynamically efficient, then a Ponzi game is not feasible.  Certainly, this consideration is important in determining the relevant interest rate.  However, in the context of sustainable fiscal policy, the interest rate also should reflect the cost of government borrowing, i.e., the interest rate that the government faces in the bond market.  In this regard, we have chosen two interest rates: the 10-year Treasury rate at constant-maturity taken from Federal Reserve Board’s H.15 Statistical Release and an “implicit” interest rate obtained by dividing interest payments on the federal debt by the level of debt.  These two interest rates tend to exceed the GDP growth rate for most of recent years.

     Table 2 presents basic data used to analyze the sustainability of the U.S. federal deficits/ surpluses over the period 1960-2002.  The variables are measured in nominal values because published data on debt and budget surpluses/deficits are based on current dollars.  Moreover, for interest rates and GDP growth rates, because the spread between the two rates determines the sustainable budget balance, it does not matter whether the nominal or real rate is used.  The use of nominal rates alleviates the problematic conversion to real values.  In the 1980s and early 1990s, the U.S. federal government ran a large deficit every year with the average deficit exceeding 3 percent of GDP.  The largest government deficit over the sample period was about 6 percent of GDP in 1983.  The debt-GDP ratio has been fluctuating over the years.  The average debt is about 48 percent of GDP.  For the past two decades, the debt-GDP ratio is at high but not unprecedented levels.  The current federal debt-GDP ratio is relatively high but is not far from those of 1960s.  For the interest rate, the 10-year treasury rate is, by and large, higher than the implicit rate, but they tend to move together over time.  Since 1990, there is a reversal of the relationship with the implicit rate being higher than the10-year rate.  GDP growth rate has been fluctuating over the years, and the average is 7.36 percent over the sample period.  The interest rates fell below GDP growth rates for the 1960s and 1970s.  However, since 1980 the interest rate tends to be higher than GDP growth rate.

     We now inquire whether the U.S. federal fiscal policy is sustainable in the long run.  For the fiscal policy debt to be sustainable, it has to satisfy the transversality condition in (11) for a growing economy, and a short-run indicator for sustainability is that the discounted debt-GDP ratio should be falling over time.  The discounted debt/GDP ratio is obtained by multiplying the original debt-GDP ratio,
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  To see how the use of the incorrect discount rate would bias the result, we also present the discounted debt-GDP ratio using the interest rate r instead of ( r - g), which is the appropriate discount rate. 

     Figure 1 plots the undiscounted and discounted series of the debt-GDP ratio.  As the figure indicates, the discounted series based on (r-g) lies above the undiscounted series.  This is rather surprising but reflects the fact that the discounted factor is greater than 1 for the sample period.  Yet, the two series move together and are very similar in their behavior.  Both series fall gradually from 55 percent in 1960 until 1974 and increase steadily to a peak of their values in the late 1990s.  Since 2000, there has been a slight increase in the two series.  Since the discounted debt-GDP series are increasing for most of the sample period, this gives an indication that the federal fiscal policy may not be sustainable in the long run.  However, when the interest rate (10-year Treasury rate) is used to discount the debt-GDP ratio, the discounted series shows a markedly different pattern.  The discounted series lies below the undiscounted series, and the gap between the two values has widened over the years.  In particular, the discounted series displays an apparent steady downward trend, and if this trend continues, it should converge to zero asymptotically, providing some indication that the U.S. government debt may be sustainable in the long run.

     We conduct a formal test of sustainability of fiscal policy using time series properties of the debt-GDP ratio.  There are many previous studies that test the sustainability of fiscal policy using budget deficits and/or government debt.  These results are mixed and vary with the specification of government debt, i.e., whether government debt is specified as discounted or undiscounted, or whether government debt or the debt-GDP ratio is used.  Hamilton and Flavin (1986) use constant-dollar undiscounted U.S. debt under the assumption of constant real interest rates and conclude that the data are consistent with the government’s budget constraint, implying that U.S. government deficits are sustainable.  Wilcox (1988) allows for stochastic interest rates and finds that discounted U.S. debt is non-stationary, contradicting the results of Hamilton and Flavin (1986).  Kremmer (1996) recognizes that the solvency of fiscal policy requires that the debt-GDP ratio be used.  He uses the undiscounted debt-GDP ratio and cannot reject the non-statarionarity of the series.  Ultum and Wickens (2000) argue for the discounted debt-GDP ratio but use the interest rate to discount the debt-GDP ratio.  However, the sustainability requires that the debt-DP ratio needs to be discounted using (r-g) as the discount rate rather than r only and that the series be a stationary process. 

     Table 3 summarizes the new results of unit root tests for sustainability.  We have employed the augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests for the undiscounted and discounted debt-GDP ratios.  The conclusion that emerges from these tests is that the null hypothesis of a unit root cannot be rejected for the undiscounted series.  However, the discounted series show different results.  When the 10-year rate is used, the null hypothesis can be rejected, while it is not rejected with the implicit rate.  However, the discounted series does not have a zero mean property.  This result, together with Figure 1 showing no downward trend for the discounted debt-GDP ratio based on (r-g) as a discount rate, suggests that the U.S. debt and, hence, fiscal policy may not be sustainable in the long run. 

     Figure 1 and Table 3 indirectly address the issue of the sustainability of government debt or budget deficits.  We now conduct a more direct investigation of this issue.  The unsustainability of fiscal policy implies that budget deficits were excessive, so government surpluses have not been sufficient to meet the current level of debt.  Figure 2 plots reported and primary surpluses/deficits as a percent of GDP.  The primary rate does not allow for interest payments, while the reported rate does.  To evaluate the sustainability of fiscal policy, the primary measure of surpluses/deficits is relevant.  While the reported measure shows chronic deficits most of the years, the primary measure reveals a different pattern.  There are deficits in some years, but they are more than offset by surpluses in other years.  This suggests that unlike the results from Figure 1 and Table 3, there is some evidence of sustainability of government fiscal policy. 

     Our main investigation concerns gauging the extent to which primary surpluses (and deficits) differ from the sustainable values using equation (17).  The budget balance is sustainable if it is able to achieve a given level of the (undiscounted) debt-GDP ratio. Table 4 presents a comparison of U.S. primary and sustainable surpluses (deficits) as a percent of GDP for 1960-2002.  Three measures of the sustainable rate are computed.  Two measures are based on the sustainable debt burden as computed by 
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 using the 10-year Treasury rate and the implicit rate, while the other measure is computed as the ratio of interest payments on government debt to GDP 
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  The interest-GDP ratio measures the government’s debt service but does not account for its ability to repay the debt.  When there is no economic growth, this ratio can be used as a sustainable measure of budget balance.  When there is economic growth, it will overstate the sustainable budget balance.  During the 1960s and early 1970s, the interest-GDP ratio fluctuated below 3 percent. 

     As can be seen in Table 4, differences between primary surpluses (deficits) and the sustainable rate are both positive and negative ranging from a maximum of 4.35% in 2000 to a minimum of -4.74 percent in 1982 when the 10-year Treasury rate is used.  The difference is positive if current budget balance is more than enough to pay for the sustainable debt level, and is negative if current budget balance is not sufficient enough to pay for the sustainable debt level.  The 1980s dominate the negative values both in terms of number and magnitude.  Yet more than half of the sample have positive values.  However, evaluating the sustainability of budget deficits/surpluses by looking at any single year is misleading because the fiscal policy is not determined on a one year performance; rather, it is determined on a long-term basis.  Table 4 also presents averages for decade as well as for the entire sample.  For the entire period from 1960 to 2002, primary surpluses as a percent of GDP slightly exceed the sustainable surplus required by 0.45 percent using the 10-year Treasury rate and 0.80 percent using the implicit rate.  For the individual decades, the 1980s is the only period in which the primary surplus (deficit) rate fell below the sustainable rate.  During the 1980s, the federal government ran an average primary deficit of 0.64 percent of GDP for the decade, while the sustainable rate would have required a primary surplus rate of 1.08 percent using the 10-year Treasury rate and 0.46 percent using the implicit rate.  During the 1960s, the differences ran 2.64 using the 10-year Treasury rate to 3.15 percent using the implicit rate, while during the 1970s and 1990s the differences averaged very close to 0.42 using the 10-year Treasury rate to 1.08 percent using the implicit rate.  By the early part of the new century, primary surpluses exceed the sustainable rate by more than 1 percent.  When the interest-GDP ratio is used as a measure of the sustainable rate, it will clearly overestimate the true debt burden.  From the early 1980s, the ratio increased to over 4 percent due to a combination of higher interest rates and debt-GDP ratio as seen in the preceding figure.  The ratio remained above 4 percent until the budget surpluses of the late 1990s, and then lower interest rates reduced it.  

     In Table 4, all government expenditures are lumped into a single category and do not distinguish between consumption and investment expenditures.  Government spending on capital represents saving that provides a source for future consumption.  Ignoring this saving implicitly treats all government expenditure as consumption and likely understates (overstates) the primary surplus (deficit).  To adjust, we subtract gross government fixed investment expenditures (taken from wwe.bea.doc.gov) from total government expenditures before subtracting it from government revenue.  We then recalculate the values presented in Table 4.  Recalculation does not change the sustainable budge blance; it only changes the primary budget balance. The investment-adjusted values for each year appear in Table 5.  Because of variations in the size of government investment relative to GDP, the largest influence on the differences between reported surplus rates and sustainable rates are seen during the 1960s with a boost of 2.64 to 5 percent when the 10-year Treasury rate is used.  By the latter part of the time frame, government investment is a smaller percentage of GDP.  The boost to the primary surplus (deficit) rate and the difference between it and the sustainable rate is about 1 percent each year relative to the results that are unadjusted for investment expenditures in these later years.  Overall for the entire period from 1960-2002, the investment-adjusted differences between primary surplus (deficit) rates and the sustainable rate average 2 to 2.35 percent.  As with the values that are unadjusted for investment, the only decade with non-sustainable public debt values are the 1980s.  In the investment-adjusted values, this is a -0.15 percent using the 10-year Treasury rate. 

     Tables 4 and 5 also provide some insight as to the influences on these decade-based differences in primary surplus (deficit) rates and the sustainable rates.  While variations in the level of the debt that is being serviced obviously matter, variations in income growth rates and interest rates have been a major factor.  For example, the largest negative values in Table 5 for the difference occur in 1982 and 1983 when the 10-year Treasury rate averaged 13 and 11 percent while nominal GDP grew at only 4 and 8 percent.  Similarly, 1991 is a year with a large negative value and a high Treasury rate (7.86 percent) relative to the nominal GDP growth rate (3.17 percent).  In contrast, the large positive differences between primary surplus (deficit) rates and the sustainable rates during the late 1990s occur when the differences between interest rates and GDP growth rates are near zero or even negative.

V.  Summary and Conclusion

     This paper investigated whether federal government budget policy has been sustainable over the period from 1960 to 2002.  The exploratory statistics concerning the debt to GDP ratio and the ratio of interest payments to GDP both indicate roughly a doubling of the ratios over from the 1980s to the early 1990s.  This is suggestive of a reduction in the ability to meet debt obligations out of the income base.  Further, unit root tests indicate non-stationary movements in both undiscounted and discounted debt to GDP ratios, also suggesting the possibility that the debt increases may not be sustainable.  However, direct tests of public debt sustainability based on a theoretical model indicate that the debt policy has been sustainable, at least for the period as a whole.  During the early 1980s and early 1990s, debt policy showed unsustainable deficit rates, but these have been more than offset by primary surpluses in other years.  Moreover, the evidence shows that as much or more than government budget policy, per se, variations in interest rates relative to GDP growth have played a major role in determining the sustainability of the debt.  

     While there is much attention both in academic publications and popular outlets about the size of federal debt, our results suggest that the concerns may be overstated.  Whether household debt or public debt, the borrower’s ability to pay is the critical factor to be

assessed.  In this respect, our results match the behavior in world credit markets.  In spite

of the absolute magnitude of the U.S. federal debt and the fact that the ratio of the debt to GDP has increased over the past twenty five years, the U.S. government is still able to 

borrow at rates that reflect a very low credit risk.  In fact, U.S. government debt appears

to continue to be viewed in world credit markets as the safest financial instruments obtainable.

Footnotes

1 Roemer (2001) provides many theories of causes of budget deficits, and Goff and Tollison (2002) provide an empirical analysis.

2 Wilcox (1989) discusses this point using the level of debt, although the relevant measure is the debt/GDP ratio, not the level of debt.  He also uses the interest rate (r) rather than (r-g) as the relevant discount rate. 

3 For analytical tractability and to maintain consistency in discussion through the paper, especially with respect to the sustainable budget deficit presented in the next section, the debt sustainability condition is derived under the condition that the government faces no uncertainty.  When the government faces uncertainty, which is a more realistic description of the economy, the transverality condition in (5) is given by 
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 is an expectation conditional on information at time t.  This expression says that government debt is sustainable if the economy’s GDP is expected to grow no faster on average than the rate of interest.  This suggests that the debt sustainability condition depends on the relation between the income growth rate and the rate of return on risky assets, not the risk-free rate of return (see Bohn, 1995, for a related discussion). 

4 In an overlapping generation economy, however, the economy is still dynamically efficient even if g > r (Blanchard and Fischer, 1989).  Abel et al. (1989) provide strong evidence that the g < r condition is almost surely satisfied for the U.S. economy in a world of uncertainty (see also Ball, Elmendorf, and Mankiw, 1995).
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TABLE 1.  SUSTAINABLE AND UNSUSTAINABLE DEBTS WITH

A PONZI GAME

________________________________________________________________________
                                                                                   Debt/            Deficit/         Interest/

Period     GDP        Debt       Deficit     Interest          GDP              GDP              GDP

________________________________________________________________________

                                                          Unsustainable Debt

   0      $100.00      $50.00      $-5.00       $1.50          50.00%           -5%              1.50%

   1      $105.00      $56.75      $-5.25       $1.70          54.05%           -5%              1.62%

   2      $110.25      $63.97      $-5.51       $1.92          58.02%           -5%              1.74%

   3      $115.76      $71.67      $-5.79       $2.15          61.91%           -5%              1.86%

   4      $121.55      $79.90      $-6.08       $2.40          65.73%           -5%              1.97%

                                                           Sustainable Debt

    0      $100.00      $50.00      $-1.00       $1.50          50.00%           -1%              1.50%

    1      $105.00      $52.50      $-1.05       $1.58          50.00%           -1%              1.50%

    2      $110.25      $55.13      $-1.10       $1.65          50.00%           -1%              1.50%

    3      $115.76      $57.88      $-1.16       $1.73          50.00%           -1%              1.50%

    4      $121.55      $60.78      $-1.22       $1.82          50.00%           -1%              1.50%

________________________________________________________________________

TABLE 2.  DEDT AND SURPLUS (+)/DEFICIT(-) TO GDP RATIOS, INTEREST

RATES, AND GDP GROWTH RATES

___________________________________________________________________
                                              Reported         10-Year         Implicit              GDP

                 Debt/GDP          Deficit/GDP     Treasury         Interest            Growth 

  Year            Ratio                   Ratio               Rate               Rate                 Rate

__________________________________________________________________

   1960          55.02        
 0.06                4.12      
3.14      
4.02

1961
54.26
-0.60
3.88
3.01
3.54

1962
51.73
-1.21
3.95
3.00
7.62

1963
49.99
-0.76
4.00
3.17
5.59

1964
47.85
-0.89
4.19
3.37
7.52

1965
44.56
-0.19
4.28
3.52
8.53

1966
41.72
-0.47
4.92
3.64
9.77

1967
41.31
-1.04
5.07
3.89
5.78

1968
39.28
-2.75
5.65
4.05
9.44

1969
37.37
 0.33
6.67
4.51
8.24

1970
37.42
-0.27
7.35
4.96
5.63

1971
37.58
-2.05
6.16
4.93
8.74

1972
36.21
-1.89
6.21
4.85
9.87

1973
33.91
-1.08
6.84
5.13               11.65

1974
32.82
-0.41
7.56
5.95
8.28

1975
35.26
-3.25
7.99
5.65
8.88

1976
35.83
-4.04
7.61
5.66               11.49

1977
35.39
-2.64
7.42
5.81               11.30

1978
34.37
-2.57
8.41
6.16               12.92

1979
32.93
-1.57
9.44
7.08               11.69

1980
33.27
-2.64              11.46
8.04
8.85

1981
32.85
-2.52              13.91
9.28               11.91

1982
36.73
-3.92              13.00
9.77
4.06

1983
39.91
-5.88              11.11
9.07
8.42

1984
42.28
-4.71              12.44
9.20               11.22

1985
43.13
-5.04              10.62
9.80
7.13

1986
47.61
-4.97
7.68
8.96
5.71

1987
49.47
-3.16
8.38
8.31
6.53

1988
50.92
-3.03
8.85
8.23
7.78

1989
52.25
-2.78
8.50
8.37
7.52

1990
55.25
-3.82
8.55
8.23
5.76

1991
60.10
-4.50
7.86
7.92
3.17

1992
63.33
-4.60
7.01
7.30
5.61

1993
65.50
-3.83
5.87
6.71
5.17

__________________________________________________________________

(Continued on next page)

TABLE 2.  Continued

___________________________________________________________________
                                               Reported         10-Year         Implicit             GDP

                 Debt/GDP          Deficit/GDP     Treasury         Interest            Growth 

  Year            Ratio                   Ratio               Rate               Rate                 Rate

__________________________________________________________________

1994
65.82
-3.00
7.08
6.16
6.28

1995
66.50
-2.18
6.58
6.75
4.99

1996
66.55
-1.37
6.44
6.60
5.70

1997
65.04
-0.26
6.35
6.56
6.58

1998
62.86
 0.79
5.26
6.58
5.72

1999
60.92
 1.36
5.64
6.25
5.80

2000
57.41
 2.41
6.03
6.40
5.99

2001
57.60
 1.27
5.02
6.18
2.62

2002
59.62
-1.51
4.61
5.33
3.61

Decade Averages

1960-69
46.31

-0.75

4.67

3.53

7.01

1970-79
35.17

-1.98

7.50

5.62               10.04

1980-89
42.84

-3.86              10.60

8.90

7.91

1990-99
63.19

-2.14

6.66

6.91

5.48

2000-02
58.21
             0.72

5.22

5.97

4.08

1960-2002   47.67

-1.98

7.21

6.22

7.36

__________________________________________________________________

TABLE 3.  UNIT ROOT TESTS FOR DEBT AND DEBT/GDP RATIO

                    ____________________________________________________                   

                                                                                              Test Statistic___   

                             Series                                                  ADF                  PP

                    ___________________________________________________

                           Debt level

                       Undiscounted series                                 -1.14              -1.25

                       Discounted series (10-year rate)              -2.26              -1.99

                       Discounted series (implicit rate)              -2.21              -1.95           

                            Debt/GDP ratio

                       Undiscounted series                                 -2.06              -2.16 

                       Discounted series (10-year rate)              -4.52              -5.74

                       Discounted series (implicit rate)              -2.21              -1.95

                    ___________________________________________________

                       Note: ADF is the augmented Dickey-Fuller test and PP is the 

                                Phillips-Perron test.  All tests are with an intercept and

                                trend.  Lags are chosen by Schwartz criterion.  The critical

                                value for 10% significance levels are –3.18.   

TABLE 4.  COMPARISON OF PRIMARY AND SUSTAINABLE BUDGET

SURPLUES (+)/DEFICITS(-)
________________________________________________________________________

                                                                                                            Difference 

                   Primary               Sustainable Rate                    (Primary rate-Sustainable rate)
    Year          Rate        rB/Ya       (r-g)B/Ya    (r-g)B/Yb          rB/Ya       (r-g)B/Ya    (r-g)B/Yb          

________________________________________________________________________

   1960          2.64           2.27          0.05         -0.49                 0.37         2.58           3.12 


   1961      
1.67
2.11
  0.18
-0.29
-0.44
1.48
  1.96



1962
1.57
2.04         -1.90
-2.39
-0.47
3.47
  3.96



1963
2.09
2.00         -0.79
-1.21
 0.08
2.88
  3.30



1964
1.37
2.00
 -1.60
-1.99
-0.63
2.96
  3.36



1965
1.64
1.91
 -1.89
-2.23
-0.27
3.53
  3.87



1966
1.53
2.05
 -2.02
-2.56
-0.52
3.56
  4.09



1967
0.24
2.10
 -0.29
-0.78
-1.86
0.53
  1.02



1968
1.08
2.22
 -1.49
-2.12
-1.14
2.57
  3.19



1969
2.26
2.49
 -0.59
-1.40
-0.23
2.85
  3.66



1970
0.01
2.75
  0.64
-0.25
-2.74        -0.63
  0.26



1971        -1.06
2.31
 -0.97
-1.43
-3.38        -0.09
  0.37



1972        -0.56
2.25
 -1.32
-1.82
-2.81
0.76
  1.25



1973
0.44
2.32
 -1.63
-2.21
-1.88
2.07
  2.65



1974
0.50
2.48
 -0.24
-0.77
-1.98
0.74
  1.26



1975        -3.38
2.82
 -0.31
-1.14
-6.19        -3.06
 -2.24



1976        -1.44
2.73
 -1.39
-2.09
-4.17        -0.05
  0.64



1977        -0.75
2.63
 -1.37
-1.94
-3.37
0.63
  1.19



1978          0.37
2.89
 -1.55
-2.32
-2.52
1.93
  2.70



1979          1.22
3.11
 -0.74
-1.52
-1.89
1.96
  2.74



1980        -0.05
3.81
  0.87
-0.27
-3.86        -0.92
  0.22



1981          0.48
4.57
  0.66
-0.86
-4.09        -0.18
  1.34



1982        -1.46
4.78
  3.28
  2.10
-6.24        -4.74
-3.56



1983        -2.38

4.43
  1.07
  0.26
-6.81        -3.45
-2.64



1984
    -1.45

5.26
  0.52
-0.85
-6.71        -1.96
-0.59



1985
    -1.13

4.58
  1.51
 1.15
-5.71        -2.64
-2.28



1986
    -1.26

3.66
  0.94
 1.55
-4.92        -2.20
-2.81



1987

 -0.20

4.15
  0.92
 0.88
-4.34        -1.11
-1.08



1988

  0.28

4.50
  0.54
 0.23
-4.22        -0.26
 0.06



1989

  0.71

4.44
  0.51
 0.44
-3.73
0.20
 0.27



1990

  0.19

4.72
  1.54
 1.37
-4.53        -1.35        -1.17



1991

 -0.35

4.72
  2.81
 2.85
-5.07        -3.16        -3.20



1992

 -1.56

4.44
  0.89
 1.07
-6.00        -2.44        -2.62


________________________________________________________________________
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TABLE 4.  Continued

________________________________________________________________________

                                                                                                           Difference 

                   Primary               Sustainable Rate                    (Primary rate-Sustainable rate)
    Year          Rate        rB/Ya       (r-g)B/Ya    (r-g)B/Yb          rB/Ya       (r-g)B/Ya    (r-g)B/Yb          

________________________________________________________________________




1993
-1.14
3.85
 0.46
1.01
-4.98
-1.60
-2.15



1994
-0.13
4.66
 0.53         -0.08
-4.79
-0.66
-0.06


   1995
 0.54
4.38  
 1.05
1.16
-3.83
-0.51
-0.62



1996
 1.33
4.28
 0.49
0.60
-2.95
 0.84
 0.74



1997
 2.29
4.13
-0.15        -0.01
-1.84
 2.44
 2.31



1998
 3.24
3.31
-0.28
0.54
-0.06
 3.53
 2.70



1999
 3.78
3.43
-0.10
0.27
  0.35
 3.88
 3.51



2000
 4.37
3.46
 0.02
0.23
  0.91
 4.35
 4.14



2001
 2.76
2.89
 1.38
2.05
-0.13
 1.38
 0.71



2002          -0.30
2.75
 0.60
1.03
-3.05
-0.90
-1.32


Decade Averages

1960-69   
 1.61

2.12        -1.03        -1.55
            -0.51
2.64
3.15

1970-79       -0.46

2.63        -0.89        -1.55
            -3.09
0.42
1.08

1980-89       -0.64

4.42          1.08         0.46
            -5.06        -1.73          -1.11

1990-99    
 0.82

4.19          0.72         0.88
            -3.37
0.10          -0.06

2000-2002 
 2.28

3.03          0.67         1.10
            -0.75
1.61
1.18

1960-2002
 0.47

3.32
0.02      -0.33                 -2.85
0.45
0.80

________________________________________________________________________

       Note:  a  Based on the 10-year Treasury rate  

                  b  Based on the implicit rate






TABLE 5.  COMPARISON OF PRIMARY AND SUSTAINABLE BUDGET

SURPLUES (+)/DEFICITS(-) ADJUSTED FOR GOVERNMENT

INVESTMENT

________________________________________________________________________

                                                                                                           Difference 

                   Primary                 Sustainable Rate                  (Primary rate-Sustainable rate)
    Year          Rate        rB/Ya       (r-g)B/Ya    (r-g)B/Yb          rB/Ya       (r-g)B/Ya    (r-g)B/Yb          

________________________________________________________________________



   1960          5.35           2.27         0.05          -0.49               3.08        5.30           5.84 



1961
4.65
2.11
 0.18
-0.29
2.55
4.47
4.95


1962
4.54
2.04
-1.90
-2.39
2.49
6.44
6.93


1963
4.69
2.00
-0.79
-1.21
2.69
5.48
5.90


1964
3.72
2.00
-1.60
-1.99
1.71
5.31
5.71


1965
3.68
1.91
-1.89
-2.23
1.77
5.57
5.91


1966
3.71
2.05
-2.02
-2.56
1.66
5.74
6.27


1967
2.46
2.10
-0.29
-0.78
0.36
2.75
3.24


1968
2.94
2.22
-1.49
-2.12
0.72
4.43
5.06


1969
3.90
2.49
-0.59
-1.40
1.40
4.48
5.29


1970
1.55
2.75
  0.64
-0.25              -1.20
0.91
1.80


1971
0.17
2.31
-0.97
-1.43              -2.15
1.14
1.60


1972
0.70
2.25
-1.32
-1.82              -1.55
2.03
2.52


1973
1.61
2.32
-1.63
-2.21              -0.71
3.24
3.82


1974
1.69
2.48
-0.24
-0.77              -0.79
1.92
2.45


1975         -2.10
2.82
-0.31
-1.14              -4.91       -1.78          -0.96


1976         -0.20
2.73
-1.39
-2.09              -2.93
1.18
1.88


1977
0.47
2.63
-1.37
-1.94              -2.16
1.84
2.41


1978
1.58
2.89
-1.55
-2.32              -1.31
3.13
3.90


1979
2.45
3.11
-0.74
-1.52              -0.66
3.19
3.97


1980
1.25
3.81
 0.87
-0.27              -2.56
0.38
1.52


1981
1.82
4.57
 0.66
-0.86              -2.75
1.16
2.68


1982
0.00
4.78
 3.28
 2.10              -4.78       -3.29          -2.10


1983         -0.78
4.43
 1.07
 0.26              -5.22       -1.85          -1.04


1984
0.19
5.26
 0.52
-0.85              -5.07       -0.33
1.04


1985
0.63
4.58
 1.51
 1.15               -3.95      -0.87          -0.52


1986
0.55
3.66
 0.94
 1.55               -3.11      -0.39          -1.00


1987
1.61
4.15
 0.92
 0.88               -2.53
0.70
0.73


1988
1.85
4.50
 0.54
 0.23               -2.66
1.30
1.62


1989
2.22
4.44
 0.51
 0.44               -2.22
1.71
1.78


1990
1.72
4.72
 1.54
 1.37               -3.00
0.18
0.35


1991
1.13
4.72
 2.81
 2.85               -3.60      -1.69          -1.73


1992         -0.15
4.44
 0.89
 1.07               -4.59      -1.04          -1.22

________________________________________________________________________

(Continued on next page)

TABLE 5.  Continued

________________________________________________________________________

                                                                                                            Difference 

                   Primary                 Sustainable Rate                  (Primary rate-Sustainable rate)
    Year          Rate        rB/Ya       (r-g)B/Ya    (r-g)B/Yb          rB/Ya       (r-g)B/Ya    (r-g)B/Yb          

________________________________________________________________________

1993
0.14
3.85
 0.46
 1.01
-3.71
-0.32
-0.87

1994
1.02
4.66
 0.53
-0.08
-3.64
 0.49
 1.10

1995
1.65
4.38
 1.05
 1.16
-2.72
 0.60
 0.49

1996
2.44
4.28
 0.49
 0.60
-1.85
 1.95
 1.84

1997
3.27
4.13        -0.15
-0.01
-0.86
 3.42
 3.28

1998
4.23
3.31
-0.28
 0.54
 0.92
 4.52
 3.69

1999
4.80
3.43
-0.10
 0.27
 1.37
 4.90
 4.53

2000
5.35
3.46
 0.02
 0.23
 1.89
 5.33
 5.12

2001
3.75
2.89
 1.38
 2.05
 0.86
 2.37
 1.70

2002
0.73
2.75
 0.60
 1.03
-2.02
 0.13
-0.30

Decade Averages

1960-69
3.96
2.12
-1.03
-1.55
 1.84
 5.00
 5.51

1970-79
0.79
2.63
-0.89
-1.55
-1.84
 1.68
 2.34

1980-89
0.93
4.42
 1.08
 0.46
-3.48
-0.15
 0.47

1990-99
2.02
4.19
 0.72
 0.88
-2.17
 1.30
 1.15

2000-02
3.28
3.03
 0.67
 1.10
 0.24
 2.61
 2.17

1960-2002   2.02
3.32
 0.02
-0.33
-1.30
 2.00
 2.35

________________________________________________________________________

       Note:  a  Based on the 10-year Treasury rate  

                  b  Based on the implicit rate
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Figure 1.  Debt/GDP Ratio
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Note:  The discount factors are explained in the text.

* Derived using (r-g) as the discount rate with the 10-year Treasury rate.

**Derived using r as the discount rate with the 10-year Treasury rate.
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