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MOTIVATION AND RESEARCH QUESTION

• What keeps Japanese Government Bonds’ (JGBs) nominal 

yields so low?

• This paper follows up on earlier research on JGBs’ nominal 

yields (Akram and Das 2014a and 2014b).
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MAIN POINTS

• The paper explains from a Keynesian perspective why Japanese 

government bonds’ (JGBs) nominal yields have been low.

• It deploys several Vector Error Correction (VEC) models to estimate JGBs’ 

nominal yields.

• Low short-term interest rate, induced by the Bank of Japan’s (BOJ) 

accommodative monetary policy, is mainly responsible for keeping 

JGBs’ nominal yields exceptionally low for a protracted period.

• The findings of the papers are relevant for policy debates in Japan and 

other advanced countries.
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WHAT I SHALL DISCUSS

• Keynes’s view

• Stylized facts about JGBs and key macro variables

• Data and data sources

• Model estimation

• Key findings and implications

• Paper money and monetary sovereignty

• What’s wrong with the literature

• Conclusion
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KEYNES ON THE DETERMINANTS OF THE LONG-TERM INTEREST RATE

• Monetary policy drives the long-term interest 

rate through the short-term interest rate.

• “[T]he influence of the short-term rate of interest 

on the long-term rate is much greater than 

anyone ... would have expected.” (1930, p.315).  

• “[T]here is no reason to doubt the ability of a 

central bank to make its short-term rate of 

interest effective in the [government bond] 

market.” (1930, p.324). 
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THE BANK RATE IS A GREAT DISCOVERY, YET STILL MISUNDERSTOOD

• “The efficacy of Bank-rate for the management 

of a managed money was a great discovery and 

also a most novel one … whilst the practical 

efficacy of bank-rate become not merely 

familiar but an article of faith and dogma, it 

precise modus operandi and the varying results 

to be expected from its application in varying 

conditions were not clearly understood and 

have not been clearly understood … down to 

this day” (1930, p.17). 
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ANIMAL SPIRITS: HOW INVESTORS FORM THEIR EXPECTATIONS

• Current interest rate, inflation and economic activity 

provide the basis of the investor’s outlook about the 

future.

• Even for the well-informed investor, the outlook tends 

to be “oversensitive … to the near future” because “in 

truth, we know almost nothing about the more remote 

future,” “the ignorance about … the remote future is 

much greater than knowledge” about the current state 

of affairs.  Hence, the investor is “forced to seek a clue 

mainly here to trends further ahead.”  Moreover, “as 

long as a crowd can be relied on to act in a certain way, 

even if it is misguided, it will be to the advantage of the 

better informed professional to act in the same way — a 

short period ahead.” (1930, pp.357-358). 
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THE CONVENTIONAL VIEW IS THAT GOVERNMENT FINANCE MATTERS A LOT

• The conventional view is that government finance variable (such as 

primary deficit as a share of nominal GDP, and net debt as a share of 

nominal GDP) is a key driver of government bond yields.  

• Fiscal deficits raise government bond yields as bond market investors 

(“vigilantes”) are concerned about debt sustainability and the probability 

of a sovereign default.  

• The conventional view is argued by among others Baldacci and Kumar 

(2010), Doi, Hoshi and Okimoto (2010), Gruber and Kamin (2012), 

Hansen, and İmrohoroğlu (2013), Horika, Nomoto and Tarage-Hagiwara 

(2014), Hoshi and Ito (2013 and 2014), Lam and Tokuoka (2013), 

(2016), Poghoysan (2014), Reinhart and Rogoff (2011), and Tokuoka

(2010).
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THE KEYNESIAN VIEW

• The conventional view has neglected Keynes’s (1930 and 1936) 

insights.

• The central bank’s policy rate driver the long-term interest rate through 

its influence on the short-term interest rate. 

• A government that issues its own currency and borrows in the same 

currency almost always retains the operational ability to service its 

sovereign debt.  It is quite unlikely that such governments would default 

on its debt. 
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THE EVOLUTION OF LONG-TERM JGBs’ NOMINAL YIELDS
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THE COEVOLUTION OF POLICY RATES AND SHORT-TERM INTEREST RATES
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THE EVOLUTION OF CORE CPI INFLATION IN JAPAN
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GDP DEFLATORS CONVEY JAPAN’S DELATIONARY DYNAMICS 



14

JGBs’ YIELDS HAVE DECLINED IN LOCKSTEP WITH CORE INFLATION
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THE EVOLUTION OF FISCAL BALANCE RATIOS
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GOVERNMENT DEBT RATIOS ARE ELEVATED
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THE BOJ’s HOLDING OF JGBs HAVE RISEN DUE TO RAPID B/S EXPANSION
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GOVT DEBT IS PRIMARILY HELD BY DOMESTIC FINANCIAL INSTITUIONS
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GOVT DEBT IN JAPAN AND THE TYPES OF HOLDERS OF GOVT DEBT
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THE BOJ’s HOLDINGS AS SHARE OF NGDP AND OUTSTANDING JGBs 
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DATA AND DATA SOURCES

Quarterly Data 
• Short-term interest rates: Treasury Bills, 3 Month, Discount Rates, %; TB3M_Q

• Long-term JGB yields:  2 Year, 3 Year, 5 Year, 9 Year, 10 Year, Yields, %; 

JGB2Y_Q, JGB3Y_Q, JGB5Y_Q, JGB9Y_Q, JGB10YQ, and JGBs of various tenors

• Core Inflation: Core Consumer Price inflation, Excluding Food and Energy, 

Consumer Price inflation, Excluding Food, % change, y/y; CINF_Q, CCPI_Q

• Economic Activity: Industrial Production, % change, y/y; IP_Q

• Government Fiscal Ratios: Primary Fiscal Balance as % of nominal GDP, Net 

Government Debt as % of nominal GDP; PBAL_Q, NDEBT_Q

• Sources: Ministry of Finance; Ministry of Economy, Trade, and Industry; OECD; 

Macrobond
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MODEL ESTIMATION

• Model specification

• Testing for unit root

• Testing for cointegrating

• Testing for structural breaks

• Vector Error Correction (VEC) models

• Interpretation of the results of VEC models

• Impulse response analysis

• Stability tests
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MODEL SPECIFICATION

• The Vector Error Correction (VEC) approach, as developed by Johansen 

(1988, 1991, and 1995), is appropriate for the present analysis since the 

variables are cointegrated.

• It will be shown that the variables in the model are cointegrated.

• Consider a vector autoregression (VAR) model, adopted to the VEC 

framework, as given below.
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UNIT ROOT TESTS

Unit root tests
• ADF and PP tests on variables in (1) levels and (2) first differences.

• For most variables, fail to reject the null hypothesis that variables have 

unit root in levels, but can reject the null hypothesis that the first 

difference of same variables have unit roots.
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COINTEGRATION TEST

• Johansen and Juselius’s (1990) method for the cointergation test is applied here 

to determine whether there is a stable, long-run relationship among short-term 

interest rates, inflation rates, government fiscal ratio, and long-term interest rates.

• To analyze the cointegration relationships among the variables, eleven VAR 

models are defined. 

• Based on the results from test statistics it may appear that there is no 

cointegrating equation in most of those models.  

• However, standard cointegration techniques are biased towards accepting the null 

hypothesis of no cointegration in the presence of structural breaks.  Hence, the 

potential structural breaks are identified using Gregory and Hansen’s (1996) 

cointegration test.
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TESTING FOR STRUCTURAL BREAKS

• Gregory and Hansen’s (1996) cointegration test is used for detecting structural 

breaks.  The advantage of the Gregory-Hansen test is that it allows for a one-time 

endogenously determined structural break in the cointegrating vector. 

• Three different models of (JGB9Y_Q, TB3M_Q, PBAL_Q, CINFL_ Q) and (JGB9Y_Q, 

TB3M_Q, NDEBT_Q, CINFL_Q) are tested for structural breaks.  These models are 

as follows: 

• Model C allows for cointegration with a change in intercept only; 

• Model C/T includes a time trend with a shift; and 

• Model C/S takes into consideration the simultaneous presence of both a mean 

and slope break. 

• The null hypothesis of no cointegration is rejected by most models.  This is in 

contrast with earlier results.  A structural break is present in the long-run 

cointegration equations.
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GREGORY-HANSEN COINTEGRATION TEST FOR REGIME SHIFT

Test Stat. Breakpoint Test Stat. Breakpoint

Model C -4.28 1999q2 -3.91 1997q4

Model C/T -7.04*** 2004q4 -4.56***  1985q2

Model C/S -8.38*** 1985q2 -8.66*** 1986q1

Model C -6.57*** 1997q3 -6.52*** 1997q3

Model C/T -6.65*** 1997q4 -6.81***  1985q2

Model C/S -8.41*** 1985q2 -8.69*** 1986q1

Model C -66.43*** 1997q3 -66.04*** 1997q3

Model C/T -67.74*** 1997q4 -70.62***  1985q2

Model C/S -96.71*** 1985q2 -100.51*** 1986q1

Note 1: *** implys significance at 1% level. Note 2: The model specifications are denoted by 

C-level shift, C/T- level shift with a trend, C/T-regime trend. Note 3: Critical values are taken 

from Gregory and Hansen (1996). Note 4: The results of models with JGB5Y_Q and models 

with PBAL_Q are similar and available upon request.

ADF

Zt

Za

(Models with JGB9Y_Q and NDEBT_Q)

(JGB9Y_Q, TB3M_Q, PBAL_Q, INF) (JGB9Y_Q, TB3M_Q, NDEBT_Q, INF)

Gregory and Hansen Cointegration Tests for Regime Shifts 
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STRUCTURAL BREAKS

• Two dates for structural breaks are detected.  These occur on 1985Q2 and 

1997Q3 for most cases.  Those structural breaks roughly coincide with major 

economic and financial events, relevant for Japanese financial markets and JGBs’ 

nominal yields. The 1985Q2 structural break is associated with the emergence of 

the bubble economy in the mid-1980s (Garside 2012).  The 1997Q3 structural 

break is associated with the outbreak of the East Asian financial crisis (Radalet

and Sachs 1998).

• The Chow break test is applied on these two structural break tests.

• For all types of regression the Chow test statistics are quite large and have p-

values of near zero.  The results suggest rejecting the null hypothesis of no 

structural breaks for both dates.

• Incorporating these break dates shows strong evidence of cointegration in the 

models at 1 percent level of significance.
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CHOW TEST AND STRUCTURAL CHANGE REGRESSION

Chow test_1 Chow test_2 Chow test_3 Chow test_1 Chow test_2 Chow test_3

0.588*** 0.399*** 0.106 0.651*** 0.654*** 0.661***

[0.05] [0.09] [0.09] [0.03] [0.04] [0.04]

-0.128* 0.033 -0.241* -0.181*** -0.188** -0.229***

[0.07] [0.15] [0.14] [0.06] [0.09] [0.08]

NDEBT_Q 0.17*** 0.055*** -0.121*** -0.012*** 0.001 -0.002

[0.02] [0.014] [0.03] [0.00] [0.007] [0.009]

3.734***  3.068***  10.62*** 2.085*** 2.511*** 2.713***

[0.39] [0.15] [1.07] [0.13] [0.19] [0.27]

-1.512*** -7.67*** -0.757*** -0.691*

[0.39] [1.07] [0.21] [0.38]

0.134  0.445*** 0.088 0.259

[0.10] [0.1] [0.34] [0.33]

-0.125 0.157 0.062 0.118

[0.17] [0.15] [0.28] [0.33]

-0.074*** 0.104*** -0.016*** -0.009

[0.014] [0.03] [0.00] [0.01]

Obs. 148 148 148 148 148 148

Adj R-squared 0.932 0.969 0.978 0.911 0.934 0.922

Chow test statistics 28.55 18.46 30.21 12.16 8.26 4.85

P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002

Note 1: *, **, *** implys significance at 10%, 5%, 1% level respectively. Note 2: Chow test types: (1) 

Y=X+DUM; (2) Y=X+DX; (3) Y=X+DUM+DX, where: DUM=Dummy variable (0, 1), takes (0) in first period, and 

(1) in second period. DX=Cross product of each Xi times in DUM. Note 3: The results of model with 

PBAL_Q are similar and available upon request.

（ JGB9Y_Q, TB3M_Q, INF, NDEBT_Q）

DUM1985q2 DUM1998q3

Chow Test and Structural Change Regressions

TB3M_Q

INF

CONSTANT

DUM

DUM*TB3M_Q

DUM*INF

DUM*NDEBT_Q
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VECTOR ERROR CORRECTION (VEC) MODELS

• We provide estimates of three VEC models:  

• Z(t) = (long-term interest rates, short-term interest rates)ʹ (Model 1), 

• Z(t)= (long-term interest rates, short-term interest rates, inflation rates)ʹ

(Model 2), and 

• Z(t)= (long-term interest rates, short-term interest rates, inflation rates, 

government finance)ʹ (Model 3). 

• Diagnostic tests are performed to check for signs of missspecfication, 

serial correlation, or non-normality, and so on.
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ESTIMATES FROM VECTOR ERROR CORRECTION (VEC) MODELS

Model 1 Model 2 Model 1' Model 2'

Dummy variables

Long-run relationship

TB3M_Q -0.768*** -0.766*** -0.668*** -0.558*** -0.999*** -0.752*** -0.759*** -0.723***

[0.05] [0.05] [0.03] [0.10] [0.08] [0.07] [0.03] [0.05]

INF 0.192** 0.154*** -0.884*** -0.4*** 0.077 0.318***

[0.08] [0.05] [0.17] [0.1] [0.05] [0.07]

NDEBT_Q 0.012*** 0.008***

[0.00] [0.00]

PBAL_Q -0.136** -0.067**

[0.06] [0.03]

CONSTANT -2.307 -2.806 -3.542 -6.329 -0.453 -0.634 -2.308 -2.972

Eq. JGB9Y_Q -0.082 -0.125** -0.207*** -0.104*

[0.05] [0.06] [0.07] [0.06]

Eq. JGB5Y_Q -0.039 -0.104*** -0.196*** -0.223***

[0.03] [0.04] [0.07] [0.07]

Eq. TB3M_Q 0.309*** 0.381*** 0.513*** -0.116* 0.142*** 0.133** 0.511*** -0.34

[0.05] [0.06] [0.07] [0.07] [0.05] [0.06] [0.06] [0.25]

Eq. INF -0.02 0.01 -0.292*** 0.002 0.01 -0.239***

[0.06] [0.08] [0.06] [0.02] [0.07] [0.07]

Eq. NDEBT_Q -0.072 0.073

[0.13] [0.09]

Eq. PBAL_Q 0.068 0.138

[0.13] [0.12]

Obs. 142 144 147 141 142 144 147 141

Lags 6 4 1 7 6 4 1 7

AIC 1.851 2.913 4.543 5.732 2.938 3.109 4.554 5.777

Log Likelihood -120.155 -186.622 -292.675 -398.316 -305.78 -314.278 -293.463 -401.656

Serial Correlation test 14.475 17.973 20.545 55.1463 8.708 17.956 15.983 52.23

P-value 0.006 0.035 0.197 0.000 0.069 0.036 0.454 0.000

Skewness test 16.246 48.949 4.155 5.591 8.57 8.755 5.137 5.390

P-value 0.000 0.000 0.385 0.211 0.025 0.02 0.274 0.252

Johansen VEC Model

JGB5Y_Q

Error correction terms

Note 1: *, **, *** implys significance at 10%, 5%, 1% level respectively. Note 2: Test statistics and p-values 

are presented in respective rows. Note 3: The results of all other long‐term interest rates with dummy 

variables are available upon request.

Diagnostics

Model 3

JGB9Y_Q

Model 3'
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INTERPRETATION OF VEC MODEL RESULTS

• Model 3 with NDEBT_Q is treated as a baseline model for examination 

and interpretation.  
• 𝑱𝑮𝑩𝟗𝒀_𝑸 = −𝟑. 𝟓𝟒𝟐 + 𝟎. 𝟔𝟔𝟖𝑻𝑩𝟑𝑴_𝑸 − 𝟎. 𝟏𝟓𝟒𝑪𝑰𝑵𝑭𝑳_𝑸 − 𝟎. 𝟎𝟏𝟐𝑵𝑫𝑬𝑩𝑻_𝑸

• There is a significant long-run relationship between the short-term 

interest rate, core inflation, and government net debt ratio and the long-

term interest rate after incorporating structural breaks into the 

cointegration vector.

• There is a positive relation between the short-term interest rate and the 

long-term interest rates, and negative relation between the net 

government debt ratio and the long-term interest rate.
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SHORT-RUN ADJUSTMENT COEFFICIENTS

Model

Coeffi. Std. Error Coeffi. Std. Error

ECT -0.207 0.08 -0.104 0.06

∆JGB9Y_Q(-1) -0.010 0.1 -0.075 0.11

∆TB3M_Q(-1) -0.072 0.07 -0.101 0.11

∆TB3M_Q(-3) 0.309*** 0.10

∆TB3M_Q(-6) -0.124* 0.07

∆INF(-1) -0.075 0.08 -0.03 0.10

∆NDEBT_Q(-1) -0.056* 0.03

∆PBAL_Q(-1) 0.119 0.07

∆PBAL_Q(-3) -0.154* 0.08

∆PBAL_Q(-5) 0.186** 0.08

∆PBAL_Q(-6) -0.186*** 0.07

DUM85q2 -0.257** 0.12 -0.710** 0.18

DUM97q3 -0.566*** 0.12 -0.720*** 0.15

CONSTANT -0.159 0.11 0.04 0.11

Short-run Adjustment Coefficients (Model 3, Table 6)

NDEBT_Q PBAL_Q

Note 1: ** and *** imply significance at 5% and 10%, 

respectively. Note 2: “ΔX(‐1)” represents one lag of the first 

difference variable; “ΔX(‐2)” represents two lags of the first 

difference variable X.
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IMPULSE RESPONSE ANALYSIS

• Impulse response of the LT interest rate with respect to one unit of 

innovation (exogenous shock) in key variables (ST interest rate, core 

inflation, government net debt ratio).
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IMPULSE RESPONSE OF THE LT INTEREST RATE TO INNOVATION
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STABILITY TESTS

• Stability tests show the constancy of the estimated coefficients.
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RECURSIVELY ESTIMATED ERROR CORRECTION TERMS
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RECURSIVELY ESTIMATED SHORT-TERM COEFFICIENTS
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KEY FINDINGS AND IMPLICATIONS

• The BOJ’s actions on the monetary policy rate and other monetary 

policies have a decisive effect on JGBs’ nominal yields mainly through the 

short-term interest rate.

• The BOJ effectively controls JGBs’ nominal yields and the shape of the 

yield curve in spite of elevated ratios of government debt.

• Increased government indebtedness does not lead to higher nominal 

yields of JGBs.

• There is no reason to doubt that the government of Japan will be able to 

service its government debt.
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PAPER MONEY AND MONETARY SOVEREIGNTY

• Christopher Sims (2013):  (1) “nominal sovereign debt 

promises only future payments of government paper, which is 

always available.” and (2) “a central bank can ‘print money’ —

offer deposits as payment for its bills.  It will not be subject to 

the usual sort of run, then, in which creditors fear not being 

paid and hence demand immediate payment.  Its liabilities 

are denominated in government paper, which it can produce 

at will.”

• Regimes with monetary sovereignty (Wray 2012)

• Own currency and national central bank

• The ability to tax and spend in their own currency

• A floating exchange rate system
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THE LITERATURE ON GOVERNMENT DEBT AND GOVT BONDS YIELDS  

• Atasoy, Ertuğrul, and Ozun (2014) hold that the high rate ownership of households, 

corporations, pension-insurance funds, and the Bank of Japan restrains JGBs’ nominal yields 

• Baldaci and Kumar (2010) claim large fiscal deficits and public debts are likely to put 

substantial upward pressures on sovereign bond yields in the medium term.

• Doi, Hoshi, and Okimoto (2011) maintain that  fiscal situation for the Japanese government 

is not sustainable. 

• Gruber and Kamin (2012) report they find a robust and significant effect of deteriorating 

fiscal positions on raising long‐term bond yields.

• Hansen and İmrohoroğlu (2013) argue that  Japan need a fiscal adjustment  in the range of 

30–40% of total consumption expenditure

• Horioka, Nomoto, and Terada-Hagiwara (2014) believe that Japan’s substantial government 

debt has not does not led to higher JGBs nominal yields and financial due to large domestic 

saving and a temporary inflow of foreign capital caused by the global financial crisis but 

bond yields could rise sharply going forward.
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THE LITERATURE ON GOVERNMENT DEBT AND GOVT BONDS YIELDS

• Hoshi and Ito (2012, 2013, and 2014) claim that (1) Japanese sovereign debt situation is 

not sustainable, (2) low JGBs yield is explained by domestic residents' willingness to hold 

Japanese government bonds, and (3) JGBs’ yields can rise sharply if the expectation of a 

drastic fiscal consolidation disappears. A fiscal crisis can be occur well before government 

debt hits the ceiling of the private sector financial assets. They argue that without a 

consumption tax hike beyond the 10% rate, Japan will definitely face a fiscal crisis.

• Lam and Tokuoka (2013) opine that the market capacity to absorb new government debt 

will likely decline over time as the population ages.  This would mean that the JGBs nominal 

yields make spike sharply.

• Poghosyan (2014) reports that in long run, government bond yields increase due to higher 

government indebtedness.  He estimates that government bond yields rise about 2 basis 

points in response to a 1 percentage point increase in government debt-to-GDP ratio.

• Tokuoka (2010) holds that fund supply from the corporate sector diminishes in Japan, JGBs’ 

nominal yield will face upward pressure.
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WHAT’S WRONG WITH THE LITERATURE ON JGBs?  A LOT

• The puzzle of JGBs!  What puzzle?  There is no puzzle!   

• Many economists have been “crying wolf” that JGBs yields will rise 

sharply for a really long-time!

• If investors followed these economists’ advice on JGBs they would 

have lost a lot of money!  

• Economists would profit from reading Keynes (or Kalecki) on the 

determinants of government bond yields.
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CONCLUSION

• The empirical results support the view that the central bank, though its 

influence on the short-term interest rate is the main driver of the long-term 

interest rate.  The low short-term interest has kept JGBs’ nominal yields low.

• Net government debt ratios do not appear to have any economically 

meaningful and/or statistically significant effect on JGBs’ nominal yields.

• These results continue to hold even if the long-term interest rate JGBs of 

different tenors, alternative measures of core inflation, and other ratios of 

government fiscal indebtedness (or deficits) are used instead of the variables 

chosen here.

• The findings of the paper are relevant for monetary policy, fiscal policy, 

structural policies, economic reforms, fixed income investment, and finance.


