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Abstract
This study investigates whether government borrowing can be likened to a Ponzi scheme which
will allow the government to roll-over its debt perpetually. The results show that, on the basis
of the condition of maintaining real economic growth rate above and beyond the real interest
rate on government debt, it will not be possible to sustain a perpetual Ponzi scheme of all four
types of National Savings Certificates in Bangladesh. The government’s debt may be rolled
over perpetually for two types of National Savings Certificates, following the condition outlined
in Ball, et al. (1998), or for three types of National Savings Certificates following the condition
outlined in Mehrotra (2017). Additionally, following the condition outlined in Trehan and
Walsh (1991) and Ahmed and Rogers (1995) Bangladesh’s budget deficit cannot be perpetually
Ponzi-financed. However, using the conditions put forward by Quintos (1995) and Bergman
(2001), it may be possible to perpetually Ponzi-finance Bangladesh’s budget deficit. Overall,
the findings cast a shadow of doubt on the fiscal sustainability of National Savings Certificates
in Bangladesh, but should be interpreted with discretion due to the possible presence of
confounding factors and uncertainty.
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1. Introduction
The real weighted average deposit rate offered by scheduled banks in Bangladesh has been
below zero since January 2017 (Bangladesh Bank, 2019). Hence, the general public have little
incentive to save their hard-earned money in the banks and watch it lose its value over time. On
the other hand, the real interest rates on various forms of the National Savings Certificates in
Bangladesh were around 6 per cent. Thus, savings continued to be diverted into the National
Savings Certificates and away from the banks. This disconcerting phenomenon has been
occurring for some time now. In the absence of adequate social protection, the National Savings
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Certificate has transcended its role of a financial product and transformed into a de facto social
safety net mechanism. Consequently, the government has dug itself into an abyss which is
proving to be difficult to escape. The high real rate of interest on the National Savings
Certificates means that the government is engaging in expensive borrowing to finance public
expenses. If national savings are directly channelled from the public to the government, then
not only will banks become deprived of deposits, but also the role of the banks as financial
intermediaries will be seriously compromised.
A Ponzi scheme is an investment fraud that involves the payment of supposed returns to
existing investors from funds contributed by new investors (US Securities and Exchange
Commission, 2013). Interestingly, National Saving Certificates in Bangladesh share a number
of characteristics with Ponzi schemes. For example, both National Saving Certificates and
Ponzi schemes are characterised by: i) high investment returns with promise of little risk; ii)
consistent returns, despite market conditions; iii) inability of investors to review how funds are
being invested; and iv) investors with limited information and knowledge. Therefore, by rolling
over debt from National Saving Certificates indefinitely, the government may run a Ponzi
scheme perpetually – provided certain conditions are met.
One of the conditions for running perpetual Ponzi financing of budget deficits is to ensure that
the long run economic growth rate exceeds the long run interest rate on government debt
(Bartolini & Cottarelli, 1994). Ball, et al (1998) states that a government may perpetually roll
over its debt if the debt to income ratio is less than one, or more precisely if
(1 + 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑜𝑛 𝑑𝑒𝑏𝑡)
<1
(1 + 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑔𝑟𝑜𝑤𝑡ℎ)
Mehrotra (2017) mentions that as long as the rate of interest on government debt is less than
the sum of the rate of economic growth and rate of population growth, then the government
may be able to roll over its debt perpetually. Other conditions for sustaining perpetual Ponzi
financing of budget deficit include: i) budget deficit is stationary at level over time (Trehan &
Walsh, 1991) (Ahmed & Rogers, 1995); ii) budget deficit is stationary at first difference over
time (weak form of government solvency) (Quintos, 1995); and iii) budget deficit is stationary
at any finite order of differencing over time (strong form of government solvency) (Bergman,
2001).
2. Methods
In order to check if the government of Bangladesh can sustain a perpetual Ponzi scheme, the
real economic growth rate and the real rate of interest on National Savings Certificates is
compared using annual data during the period from fiscal year 1999 to fiscal year 2019.
Additionally, using the annual data of budget deficit as a percentage of Gross Domestic Product
(GDP) (IMF, 2019) during the period 1980 to 2017, it is possible to test for stationarity by
running augmented Dickey-Fuller (Dickey & Fuller, 1979) (Dickey & Fuller, 1981) and PhillipPerron (Phillips & Perron, 1988) unit root tests.
The augmented Dickey-Fuller test (Dickey & Fuller, 1979) (Dickey & Fuller, 1981) constitutes of estimating one or more equations using ordinary least squares in order to obtain an
estimated value for the coefficient of interest, 𝛾, and the associated standard error. Comparison
of the subsequent t-statistic with the corresponding value reported in the Dickey-Fuller results
enables us to decide whether to reject or not to reject the null hypothesis of 𝛾 = 0. The unit root
can be detected using the Dickey-Fuller statistic. If the model has no intercept or trend, then we
use the 𝜏 statistic, if the model has an intercept then we use the 𝜏𝜇 statistic, and if the model has
both an intercept and a trend then we use the 𝜏𝜏 statistic (Enders, 2015). The augmented DickeyFuller test uses the pth order autoregressive process defined as:
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𝑝

∆𝑦𝑡 = 𝑎0 + 𝛽𝑡 + 𝛾𝑦𝑡−1 + ∑ 𝛽𝑖 𝛥𝑦𝑡−𝑖+1 + 𝜀𝑖

(1)

𝑖=2

where,
𝑝

𝑝

𝛾 = − (1 − ∑ 𝑎𝑖 ) and 𝛽𝑖 = − ∑ 𝑎𝑗
𝑖=1

(2)

𝑖=1

The null hypothesis is that the variable contains a unit root. The alternative hypothesis is that
the variable was generated by a stationary process. If 𝛾 = 0, then we cannot reject the null
hypothesis that the variable has a unit root. The augmented Dickey-Fuller test assumes that the
errors are uncorrelated with each other and have constant variance.
The Phillips-Perron test (Phillips & Perron, 1988) is non-parametric unit root test that modifies the test statistics after estimation in order to consider the effect of autocorrelated errors.
This procedure allows for drawing valid inferences from large samples without estimating additional parameters in the regression model (Banerjee, Dolado, Galbraith, & Hendry, 1993).
The error term in the Phillip-Perron test regression model does not follow a white-noise process.
3. Data
Data of the growth rate of the real GDP of Bangladesh and the real interest rate of 4 different
types of National Savings Certificates in Bangladesh (3 monthly profit bearing savings
certificate, 5-year Bangladesh savings certificate, 5-year pensioner savings certificate after 3month interest and 5-year family savings certificate after monthly interest) were collected from
was collected from the Monthly Economic Trends database (Bangladesh Bank, 2019) of
Bangladesh Bank. Data of the Bangladesh government’s budget deficit as a percentage of GDP
was collected from the World Economic Outlook Databases (WEO) (IMF, 2019) of the
International Monetary Fund (IMF).
4. Results
Data from fiscal year 1999 to fiscal year 2019 (Bangladesh Bank, 2019) shows that the real rate
of economic growth has not always been higher than the real rate of interest on various forms
of the National Savings Certificates (Figure 1).
In fact, the average real rate of economic growth during fiscal year 1999 and fiscal year 2019
was 6.08 per cent while the average real rates of interest on various forms on the National
Savings Certificates were 4.66 per cent, 6.12 per cent, 7.12 per cent and 8.12 per cent
respectively during the same period (Bangladesh Bank, 2019).
In the case of Bangladesh, it is found that the debt-income ratio is less than 1 for two types of
National Savings Certificates over a time period of 21 years from 1999 to 2019 (Table 1).
Additionally, it is found that the real rate of interest on 3 types of National Saving Certificates
is less than the sum of rate of real GDP growth and rate of population growth, on average over
a period of 21 years from 1999 to 2019. Therefore, the government’s debt may be rolled over
perpetually for two types of National Savings Certificates, following the condition outlined in
Ball, et al. (1998), or for three types of National Savings Certificates following the condition
outlined in Mehrotra (2017). However, none of these conditions are fulfilled for sustaining a
perpetual Ponzi scheme of all four types of National Savings Certificates in Bangladesh.
The results of the augmented Dickey-Fuller and Phillips-Perron tests show that Bangladesh’s
budget deficit as a percentage of GDP is not stationary at level, but stationary at first and second
difference (Table 2).
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Figure 1. Real GDP growth rate and real interest rate on National Savings Certificates (in percentage).
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Source: Author’s illustration based on data from Monthly Economic Trends database of Bangladesh Bank (Bangladesh
Bank, 2019). Note: i) 5-year pensioner savings certificate was introduced in 2005; ii) 5-year family savings certificate
was introduced in 2010

Table 1. Debt-income ratios of real interest rates on National Savings Certificates and real GDP over time.

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Overall
average

3 monthly profit
bearing savings
certificate

5-year Bangladesh
savings certificate

5-year pensioner
savings certificate
after 3-month
interest

5-year family
savings certificate
after monthly
interest

1.7722
1.9719
1.8056
1.7170
1.2557
1.9416
1.3174
1.2915
0.9034
0.2775
1.0580
1.0692
0.8609
0.6179
1.1012
1.0129
0.7556
1.0580
1.0942
0.9839
0.9864

1.9485
2.1308
1.9701
1.9239
1.4299
2.1019
1.4501
1.4219
1.0275
0.4201
1.2235
1.2213
0.9949
0.7508
1.2438
1.1545
0.8880
1.1812
1.2149
1.0968
1.0957

1.1847
1.1612
0.7793
0.1349
0.8926
0.9170
0.7270
0.4849
0.9587
0.8713
0.6232
0.9347
0.9734
0.8710
0.8771

0.6949
0.5314
0.2908
0.7505
0.6645
0.4299
0.7548
0.7971
0.7063
0.7175

1.1834

1.3281

0.8261

0.6338

Source: Author’s calculations based on data from Monthly Economic Trends database of Bangladesh Bank (Bangladesh
(1+𝑟𝑎𝑡𝑒 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡)
Bank, 2019). Note: i) 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 = (1+𝑟𝑎𝑡𝑒 𝑜𝑓 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑔𝑟𝑜𝑤𝑡ℎ) ; ii) 5-year pensioner savings certificate was
introduced in 2005; iii) 5-year family savings certificate was introduced in 2010
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Table 2. Results of augmented Dickey-Fuller and Phillips-Perron tests.

No intercept
or trend
Including
intercept
Including
trend and
intercept
Trend
coefficient

Augmented Dickey-Fuller
T-statistic
(probability)
Level
First
Second
difference
difference
-1.6864
-6.8079
-4.1676
(0.0864)
(0.0000)
(0.0001)
-2.5092
-6.7549
-4.1012
(0.1202)
(0.0000)
(0.0028)
-2.6020
-6.7749
-4.0381
(0.2816)
(0.0000)
(0.0159)

Phillips-Perron
Adjusted t-statistic
(probability)
Level
First
Second
difference
difference
-1.6855
-6.8079
-37.2072
(0.0866)
(0.0000)
(0.0000)
-2.5193
-6.7549
-36.2018
(0.1179)
(0.0000)
(0.0001)
-2.3421
-6.7747
-35.4022
(0.4035)
(0.0000)
(0.0000)

-0.0147
(0.3740)

-0.0066
(0.5825)

-0.0109
(0.4148)

0.0035
(0.8608)

-0.0109
(0.4148)

-0.0005
(0.9788)

Source: Author’s calculations based on data from World Economic Outlook database of IMF (IMF, 2019). Note: i)
Automatic lag length selection based on Schwarz information criterion; ii) Barlett kernel spectral estimation method
used; iii) Automatic Newey-West bandwidth selection.

Therefore, following the condition outlined in Trehan and Walsh (1991) and Ahmed and Rogers
(1995), Bangladesh’s budget deficit cannot be perpetually Ponzi-financed since the budget
deficit is not stationary at level over time. However, using the conditions put forward by
Quintos (1995) and Bergman (2001), it may be possible to perpetually Ponzi-finance
Bangladesh’s budget deficit, since budget deficit is stationary at first and second difference over
time. Therefore, Bangladesh government’s borrowing from National Savings Certificates
achieves both the weak form of government solvency condition of Quintos (1995) and the
strong form of government solvency condition of Bergman (2001).
5. Concluding remarks
The findings of this study should be interpreted with caution since previous research has shown
that in the presence of uncertainty, a perpetual Ponzi game is not possible and a government
cannot roll-over its debt indefinitely (Abel, 1992). Hence, concerns about the sustainability of
budget financing through National Saving Certificates are legitimate. Nevertheless, it must also
be kept in mind that in a small open economy like Bangladesh, there may be other confounding
factors influencing the sustainability of government’s debt which calls for future research on
this topic.
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