
The above analysis of scheme (iii) requires a strong caveat; the depositor, even when s/he is compensated with equity shares, 

loses access to cash or readily usable money, a factor of considerable concern with a potential to lead to a major upheaval in the 

financial system. Moreover, although depositors and borrowers both belong to the NBPS, they are distinct entities and the 

normative question of fairness cannot be ignored.

Conclusion
This paper shows that a bank bail-out through deficit financing may be the simplest solution to the NPA problem even when 

banks do not hold excess reserves. This strategy will, however, have to be accompanied by regulatory measures to prevent a 

moral hazard fallout in future from such a bail-out. Moreover, the paper questions the simplistic notion of “using taxpayers' 

money” in the process of bank bail-outs.
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Potential GDP Growth for
China and India:

What Growth Rate is Sustainable?¹
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Abstract
In this manuscript, we determine the sources of historic growth for the economies of India and China. Next, we estimate 

potential GDP growth for each country. The study concludes that India is more favorably positioned for long-term growth than 

China with a higher steady state growth rate. It is a large accumulation of capital or capital deepening, rather than improvement 

in the efficiency of capital that is driving the Chinese economy. Growth based on capital deepening as evident in China is not 

sustainable over time. Growth in India, in contrast, is very balanced as all major sources of growth (capital, labor and 

technology) contribute significantly to growth. Most positive for India was the fact that total factor productivity (TFP) growth in 

India was significantly higher than in China.

Keywords: India, China, Potential GDP, Steady state growth.

¹ This manuscript was published in an earlier issue of this journal (see, October 2017 issue.)

 This manuscript applies the empirical models presented in an earlier manuscript by this author and published in this journal 

(see, August 2017 issue), and computes the potential GDP metrics.

1.0 INTRODUCTION
Potential GDP refers to the sustainable level of output for an economy and raising the level of potential GDP is the key to 

increasing the income and standard of living of the population. The following factors drive economic growth in any economy:

• Raw materials: natural resources such as oil, lumber and available land (N)

• Quantity of labor: the number of workers in the country (L)

• Human capital: education and skill level of these workers (H)

• Information, Computer and Telecommunications (ICT) capital: computer hardware, software and communication 

equipment (K )IT

• Non-ICT capital: transport equipment, metal products and plant machinery other than computer hardware and 

communications equipment, and non-residential buildings and other structures (K )NT

• Public capital: infrastructure owned and provided by the government (K )P

• Technological knowledge: the production methods used to convert inputs into final products (A) (total factor productivity)

These factors are expressed mathematically in the production function as:

Y= A F(N, L, H, K , K , K )IT NT P

Growth accounting measures the contribution of each of these factors to the economy.  A country's growth can be analyzed by 

accounting for what percentage of economic growth comes from each of the above factors. The study employs the growth 

accounting framework to examine the factors driving long-term growth in the Indian and Chinese economies and is organized 

as follows: Section 2 examines the approaches used to estimate long-run economic growth. Section 3 looks at sources of 

growth for India and China. Finally, Section 4 estimates long-term growth for the Chinese and Indian economies. A summary 

and conclusion complete the study.

2.0 Putting it all together: Estimating Potential GDP
There are three approaches used to estimate potential GDP.  First, the growth accounting equation is used to measure 

potential output. Potential GDP (Y) is estimated using Equation 1 with trend estimates of labor (L) and capital (K) and 

��estimated as one minus the labor share of GDP. The challenging task is estimating the growth rate of TFP (A), which, by 

definition, is a residual in the growth accounting equation.
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∆Y/Y = ∆A/A + ∆K/K + (1- ∆L/L      (1)a a) 

An alternative method of measuring potential GDP is the labor productivity growth accounting equation. It is similar to the 

growth accounting approach but is simpler and models potential GDP as a function of the labor input and the productivity of 

the labor input. It avoids the need to estimate the capital input and the difficulty associated with computing total factor 

productivity. The disadvantage is that it incorporates both capital deepening and TFP progress in the productivity term in a way 

that can be difficult to analyze and to predict over long periods of time. Under this approach, the equation for estimating 

potential GDP is

Growth rate in potential GDP = long-term growth rate of labor force

+long-term growth rate in labor productivity (2)�

Thus, potential GDP growth is a combination of the long-term growth rate of the labor force and the long-term growth rate of 

labor productivity. If the labor force is growing at 1% per year and productivity per worker is rising at 2% per year, then potential 

GDP is rising at 3% per year.

Finally, based on the neoclassical growth model, the steady state or equilibrium sustainable growth rate of output per capita (= 

growth rate of capital per worker) is a constant which depends only on the growth rate of TFP ( ) and the elasticity of output θ

with respect to capital (). Adding back the growth rate of labor (n) gives the sustainable growth rate of output.

3.0  Factors driving growth in China and India
Long-term sustainable growth is determined by the rate of expansion of real potential GDP. As discussed earlier, economic 

growth accounting allows us to decompose GDP growth into three components which are the contribution from labor, capital 

and TFT.  Exhibit1 provides data of the sources of output growth for China and India. GDP growth in China and India is 

essentially unchanged between 1995-2005 and 2006-2016. However, the sources of growth for China and India are 

significantly different.  China's economy is highly dependent on business investment as capital contributed 6.5% points to the 

GDP growth rate of 7.2% in the period 2006 to 2016.  China also experienced a sharp fall in the contribution from innovation as 

TFP declined between the two periods. In the neoclassical framework, the sustainability of Chinese growth is highly 

questionable.

Growth in India, in contrast, was very balanced as all three sources of growth contributed significantly to growth. Most positive 

was the fact that TFP growth was a robust 1.5% between 2006 and 2016 which was significantly higher than the 0.3% TFP 

growth in China.

Exhibit 1
Sources of Output Growth for China and India

Input  Contribution:1995-2005 Contribution: 2006-2016 Change 

China
 

Labor 0.7% 0.4% -0.3%

Labor Quantity

 

0.5%

 

0.2%

  

Labor Quality

 

0.2%

 

0.2%

  

Capital/Investment

 

5.6%

 

6.5%

 

0.9%

 

Non-ICT Capital 4.5% 5.1%

ICT capital

 

1.1%

 

1.4%

  

TFP

 

1.5%

 

0.3%

 

-1.2%

  

Total: GDP growth 7.8% 7.2% -0.6%

India

 

Labor

 

1.2%

 

1.2%

 

0.0

Labor Quantity 1.0% 0.6%

Labor Quality 0.2% 0.6%

Capital/Investment

 

3.2%

 

4.3%

 

2.1%

Non-ICT Capital

 

2.7%

 

3.4%

 

ICT capital

 

0.5%

 

0.9%

 

TFP 1.9% 1.5% -0.4%

Total: GDP growth

 

6.3%

 

7.0%

 

0.7%

 

Sources: OECD StatExtracts, Conference Board, Author's calculations

3.1  Labor Productivity and Capital Deepening
Exhibit 2 provides data on the growth rate in labor productivity and compares it to the growth in total factor productivity for 

China and India. Labor productivity growth depends on both capital deepening and technological progress. The contribution of 

capital deepening can be measured as the difference between the growth rates of labor productivity and total factor 

productivity. For example, from 2006 to 2016, India's labor productivity grew by 5.9% per year, of which 4.4% (5.9 – 1.5) came 

from capital deepening. The larger the difference between the productivity growth measures, the more important capital 

deepening is as a source of economic growth. However, as we discussed previously, growth in per capita income cannot be 

sustained perpetually by capital deepening.

Exhibit 2 also provides data on the level of labor productivity or the amount of GDP produced per hour of work. The level of 

productivity depends on the accumulated stock of human and physical capital and is much higher among the developed 

countries. For example, in 2016, the United States has had the highest level of productivity in the world, producing over $68 of 

GDP per hour worked. In comparison, as shown in Exhibit 2, Chinese workers produce only $14.5 worth of GDP per hour 

worked and Indian workers produce $9.0 worth of GDP per hour. In contrast to the level of productivity, the growth rate of 

productivity will typically be higher in the developing countries where human and physical capital are scarce but growing 

rapidly and the impact of diminishing marginal returns is relatively small.

Input  Contribution:1995-2005 Contribution: 2006-2016 Change 

Exhibit 2
Labor and Total Factor Productivity

 Growth in 
Hours 

Worked (%)
 

Growth in 
Labor 

Productivity
 

(%)
 

Growth in 
TFP (%)  

Growth due to 
Capital 

Deepening (%)
 

Growth in 
GDP  

(%)
 

Productivity Level 2016; 
GDP per Hour worked 

($)
 

China
      

$14.5
 

1995-2005

 

1.1

 

6.7

 

1.5

 

5.2

 

7.8

  

2006-2016

 

0.3

 

6.9

 

0.3

 

6.6

 

7.2

  

India

      

9.0

 

1995-2005

 

2.1

 

4.2

 

1.9

 

2.3

 

6.3

  

2006-2016 1.1 5.9 1.5 4.4 7.0

Sources: OECD Statlinks, Conference Board, Author's calculations
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An alternative method of measuring potential GDP is the labor productivity growth accounting equation. It is similar to the 

growth accounting approach but is simpler and models potential GDP as a function of the labor input and the productivity of 

the labor input. It avoids the need to estimate the capital input and the difficulty associated with computing total factor 

productivity. The disadvantage is that it incorporates both capital deepening and TFP progress in the productivity term in a way 

that can be difficult to analyze and to predict over long periods of time. Under this approach, the equation for estimating 

potential GDP is

Growth rate in potential GDP = long-term growth rate of labor force

+long-term growth rate in labor productivity (2)�

Thus, potential GDP growth is a combination of the long-term growth rate of the labor force and the long-term growth rate of 

labor productivity. If the labor force is growing at 1% per year and productivity per worker is rising at 2% per year, then potential 

GDP is rising at 3% per year.

Finally, based on the neoclassical growth model, the steady state or equilibrium sustainable growth rate of output per capita (= 

growth rate of capital per worker) is a constant which depends only on the growth rate of TFP ( ) and the elasticity of output θ

with respect to capital (). Adding back the growth rate of labor (n) gives the sustainable growth rate of output.

3.0  Factors driving growth in China and India
Long-term sustainable growth is determined by the rate of expansion of real potential GDP. As discussed earlier, economic 

growth accounting allows us to decompose GDP growth into three components which are the contribution from labor, capital 

and TFT.  Exhibit1 provides data of the sources of output growth for China and India. GDP growth in China and India is 

essentially unchanged between 1995-2005 and 2006-2016. However, the sources of growth for China and India are 

significantly different.  China's economy is highly dependent on business investment as capital contributed 6.5% points to the 

GDP growth rate of 7.2% in the period 2006 to 2016.  China also experienced a sharp fall in the contribution from innovation as 

TFP declined between the two periods. In the neoclassical framework, the sustainability of Chinese growth is highly 

questionable.

Growth in India, in contrast, was very balanced as all three sources of growth contributed significantly to growth. Most positive 

was the fact that TFP growth was a robust 1.5% between 2006 and 2016 which was significantly higher than the 0.3% TFP 

growth in China.

Exhibit 1
Sources of Output Growth for China and India

Input  Contribution:1995-2005 Contribution: 2006-2016 Change 

China
 

Labor 0.7% 0.4% -0.3%

Labor Quantity

 

0.5%

 

0.2%

  

Labor Quality

 

0.2%

 

0.2%

  

Capital/Investment

 

5.6%

 

6.5%

 

0.9%

 

Non-ICT Capital 4.5% 5.1%

ICT capital

 

1.1%

 

1.4%

  

TFP

 

1.5%

 

0.3%

 

-1.2%

  

Total: GDP growth 7.8% 7.2% -0.6%

India

 

Labor

 

1.2%

 

1.2%

 

0.0

Labor Quantity 1.0% 0.6%

Labor Quality 0.2% 0.6%

Capital/Investment

 

3.2%

 

4.3%

 

2.1%

Non-ICT Capital

 

2.7%

 

3.4%

 

ICT capital

 

0.5%

 

0.9%

 

TFP 1.9% 1.5% -0.4%

Total: GDP growth

 

6.3%

 

7.0%

 

0.7%

 

Sources: OECD StatExtracts, Conference Board, Author's calculations

3.1  Labor Productivity and Capital Deepening
Exhibit 2 provides data on the growth rate in labor productivity and compares it to the growth in total factor productivity for 

China and India. Labor productivity growth depends on both capital deepening and technological progress. The contribution of 

capital deepening can be measured as the difference between the growth rates of labor productivity and total factor 

productivity. For example, from 2006 to 2016, India's labor productivity grew by 5.9% per year, of which 4.4% (5.9 – 1.5) came 

from capital deepening. The larger the difference between the productivity growth measures, the more important capital 

deepening is as a source of economic growth. However, as we discussed previously, growth in per capita income cannot be 

sustained perpetually by capital deepening.

Exhibit 2 also provides data on the level of labor productivity or the amount of GDP produced per hour of work. The level of 

productivity depends on the accumulated stock of human and physical capital and is much higher among the developed 

countries. For example, in 2016, the United States has had the highest level of productivity in the world, producing over $68 of 

GDP per hour worked. In comparison, as shown in Exhibit 2, Chinese workers produce only $14.5 worth of GDP per hour 

worked and Indian workers produce $9.0 worth of GDP per hour. In contrast to the level of productivity, the growth rate of 

productivity will typically be higher in the developing countries where human and physical capital are scarce but growing 

rapidly and the impact of diminishing marginal returns is relatively small.
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Labor and Total Factor Productivity
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Deepening (%)
 

Growth in 
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Productivity Level 2016; 
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($)
 

China
      

$14.5
 

1995-2005

 

1.1

 

6.7

 

1.5

 

5.2

 

7.8

  

2006-2016

 

0.3

 

6.9

 

0.3

 

6.6

 

7.2

  

India

      

9.0

 

1995-2005

 

2.1

 

4.2

 

1.9

 

2.3

 

6.3

  

2006-2016 1.1 5.9 1.5 4.4 7.0

Sources: OECD Statlinks, Conference Board, Author's calculations
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4.0  Potential gdp growth rate for China and India
An estimate of potential GDP growth can be obtained using the growth accounting method or the labor productivity approach. 

The two methods should provide the same result. In general, however, the two methods are likely to give somewhat different 

estimates because they rely on different data inputs. The growth accounting method requires measurements of the physical 

capital stock and TFP. TFP is estimated using various time series or econometric models of the component of growth which is 

not accounted for by the explicit factors of production. As a result, the estimate of TFP reflects the average (or “smoothed”) 

behavior of the growth accounting residual. The labor productivity approach is simpler and it avoids the need to estimate the 

capital input and TFP. In contrast to the estimated value of TFP, labor productivity is computed as real GDP for a given year 

divided by the total number of hours worked in that year, counting all workers. The cost of the simplification is that the labor 

productivity approach does not allow a detailed analysis of the drivers of productivity growth.

4.1 Growth Accounting Method
The production function or growth accounting method estimates the growth in GDP using Equation 1:

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

The inputs in the equation are given by sources of output growth provided in Exhibit 1. Using the averages for the 1995 to 2016 

period, the growth in potential GDP is 

China

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

6.0%+ 0.5%+0.9% = 7.4%%

India

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

3.8% +1.2% + 1.7% = 6.7%

4.2 Labor Productivity Method
The labor productivity method estimates the growth in GDP using Equation 2:

Growth rate in potential GDP = long-term growth rate of labor force + long-term growth rate in labor productivity 

In the above equation, the growth in total hours worked is used to measure the growth in the labor force. Using the data from 

Exhibit 2 and the average growth over the period 1995 to 2016, the growth in potential GDP is

China

Growth in potential GDP = 0.6%+ 6.8%= 7.4%

India

Growth in potential GDP = 1.5% + 5.1% =6.6%

4.3 Steady State Growth
Steady state growth rate in the neoclassical model is estimated by (see equation 3):

∆Y/Y = ( )/(1- ) +n= Growth rate of TFP scaled by labor factor share + Growth rate in the labor forceθ a

China

The labor share of GDP is 0.62 and the steady state growth rate is

0.9%/0.62+0.6%=2.1%

India

The labor share of GDP is 0.58 and the steady state growth rate is

1.7%/0.58 + 1.5% = 4.4%

The growth rate in potential GDP estimated above in both China and India is higher than the steady state growth rate. This 

means that the physical capital stock is below the steady state and capital deepening is a factor increasing productivity growth 

and the growth in potential GDP. However, China relies excessively on capital deepening and the impact of elevated levels of 

investments on growth will begin to diminish over time.

5.0  CONCLUSIONS
This paper suggests that India is more favorably positioned for long-term sustainable growth than China for several reasons:

1. Potential GDP growth at 7.4% is higher in China than the 6.7% estimated rate of growth in India. But most of the growth in 

China is due to capital deepening. Thus, it is a large accumulation of capital rather than any improvement in the efficiency 

of capital utilization that is driving China's economy.

2. The problem for China is that once the capital-to-labor ratio becomes high, further additions to capital have a negligible 

impact on per capita output and the growth in labor productivity should slow down. The neoclassical model would suggest 

that the impact of capital deepening will decline over time and the economy will move towards a steady state rate of 

growth which we estimated at 2.1%. Thus, growth based on capital deepening is not sustainable over time.

3. There has been a lack of technological innovation in China and the contribution from the labor input is declining. The lack 

of growth in the labor input could be offset through higher productivity derived from innovation and more efficient use of 

available inputs. However, this is not occurring in China. Total factor productivity (measure of the efficiency at which inputs 

are used) in China increased at an annual rate of 1.5% from 1995 to 2005 and then by only 0.3% from 2006 to 2016. The 

comparable data for India shows growth at an annual rate of 1.9% between 1995 and 2005, and at the rate of 1.5% from 

2006 to 2016.

4. Without policy actions to improve innovations, potential GDP growth in China will fall to the 2.1% steady state rate.

5. India's steady state rate of growth of 4.4% is much higher than that of China.
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An estimate of potential GDP growth can be obtained using the growth accounting method or the labor productivity approach. 

The two methods should provide the same result. In general, however, the two methods are likely to give somewhat different 

estimates because they rely on different data inputs. The growth accounting method requires measurements of the physical 

capital stock and TFP. TFP is estimated using various time series or econometric models of the component of growth which is 

not accounted for by the explicit factors of production. As a result, the estimate of TFP reflects the average (or “smoothed”) 

behavior of the growth accounting residual. The labor productivity approach is simpler and it avoids the need to estimate the 

capital input and TFP. In contrast to the estimated value of TFP, labor productivity is computed as real GDP for a given year 

divided by the total number of hours worked in that year, counting all workers. The cost of the simplification is that the labor 

productivity approach does not allow a detailed analysis of the drivers of productivity growth.

4.1 Growth Accounting Method
The production function or growth accounting method estimates the growth in GDP using Equation 1:

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

The inputs in the equation are given by sources of output growth provided in Exhibit 1. Using the averages for the 1995 to 2016 

period, the growth in potential GDP is 

China

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

6.0%+ 0.5%+0.9% = 7.4%%

India

Growth in potential GDP = ∆K/K + (1- ∆L/L + ∆A/Aa a) 

3.8% +1.2% + 1.7% = 6.7%

4.2 Labor Productivity Method
The labor productivity method estimates the growth in GDP using Equation 2:

Growth rate in potential GDP = long-term growth rate of labor force + long-term growth rate in labor productivity 

In the above equation, the growth in total hours worked is used to measure the growth in the labor force. Using the data from 

Exhibit 2 and the average growth over the period 1995 to 2016, the growth in potential GDP is

China

Growth in potential GDP = 0.6%+ 6.8%= 7.4%

India

Growth in potential GDP = 1.5% + 5.1% =6.6%

4.3 Steady State Growth
Steady state growth rate in the neoclassical model is estimated by (see equation 3):

∆Y/Y = ( )/(1- ) +n= Growth rate of TFP scaled by labor factor share + Growth rate in the labor forceθ a

China

The labor share of GDP is 0.62 and the steady state growth rate is

0.9%/0.62+0.6%=2.1%

India

The labor share of GDP is 0.58 and the steady state growth rate is

1.7%/0.58 + 1.5% = 4.4%

The growth rate in potential GDP estimated above in both China and India is higher than the steady state growth rate. This 

means that the physical capital stock is below the steady state and capital deepening is a factor increasing productivity growth 

and the growth in potential GDP. However, China relies excessively on capital deepening and the impact of elevated levels of 

investments on growth will begin to diminish over time.

5.0  CONCLUSIONS
This paper suggests that India is more favorably positioned for long-term sustainable growth than China for several reasons:

1. Potential GDP growth at 7.4% is higher in China than the 6.7% estimated rate of growth in India. But most of the growth in 

China is due to capital deepening. Thus, it is a large accumulation of capital rather than any improvement in the efficiency 

of capital utilization that is driving China's economy.

2. The problem for China is that once the capital-to-labor ratio becomes high, further additions to capital have a negligible 

impact on per capita output and the growth in labor productivity should slow down. The neoclassical model would suggest 

that the impact of capital deepening will decline over time and the economy will move towards a steady state rate of 

growth which we estimated at 2.1%. Thus, growth based on capital deepening is not sustainable over time.

3. There has been a lack of technological innovation in China and the contribution from the labor input is declining. The lack 

of growth in the labor input could be offset through higher productivity derived from innovation and more efficient use of 

available inputs. However, this is not occurring in China. Total factor productivity (measure of the efficiency at which inputs 

are used) in China increased at an annual rate of 1.5% from 1995 to 2005 and then by only 0.3% from 2006 to 2016. The 

comparable data for India shows growth at an annual rate of 1.9% between 1995 and 2005, and at the rate of 1.5% from 

2006 to 2016.

4. Without policy actions to improve innovations, potential GDP growth in China will fall to the 2.1% steady state rate.

5. India's steady state rate of growth of 4.4% is much higher than that of China.

References
• Acemoglu, Daron and David Autor, 2012. “What Does Human Capital Do? A Review of Goldinand Katz’ The Race between 

Education and Technology.”  Journal of Economic Literature 50(2), pp. 426-463. 

• Baily, Martin, James Monika and Salah Gupta (2013). “U.S. Productivity Growth: An Optimistic Perspective.”  International 

Productivity Monitor, vol. 25, pages 3-12, Spring. 

• Basa, Susanto, John Fernald, Nicholas Oulton and Sally Srinivasan (2004).  “The Case of the Missing Productivity Growth: 

Or, Does Information Technology Explain Why Productivity Accelerated in the United States but Not the United Kingdom?”  

NBER Macroeconomics Annual, 2003. 

• Brinjals, E. and Hutt, L.M. (2000). “Beyond Computation: Information Technology, Organizational Transformation and 

Business Performance”. Journal of Economic Perspectives, Vol. 14 Issue 4: 23-48. 

• Arnoldson, Erik and Andrew Maffei. (2014). The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant 

Technologies.  W. W. Norton & Company. 

• Byrne, David, John Fernald and Marshall Reins Dorf (2016). “Does the United States Have a Productivity Slowdown or a 

Measurement Problem?”  NBER Working Papers.

• Fernald, John G. and Charles I Jones (2014).  “The Future of U.S. Economic Growth.”American Economic Review Papers and 

Proceedings.  Vol. 104(5), pages 44-49, May.

• Gordon, Robert (2016).  The Rise and Fall of American Growth: The U.S. Standard of Living since the Civil War. Princeton 

University Press. 2016. 

• Jones, Charles A. (2002).  “Sources of U.S. Economic Growth in a World of Ideas,” American Economic Review, March 2002, 

92 (1), 220–239. 

• Jones, Charles I. and John C. Williams (1998). “Measuring the Social Return to R&D.” Quarterly Journal of Economics 113(4): 

1119-1135. 

• Jorgenson, Dale W. and VIGribiche (1967).  “The Explanation of Productivity Change.” The Review of Economic Studies, 

34(3), pp. 249-283. 

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume III  •  Issue 2  •  August 2018

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume III  •  Issue 2  •  August 2018

18 19

mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a per 

annum basis. Most farmers 

(65.79%) ar

Table & Image source

sub heading table heading
main headingExhibit 2

Business Investment as a Percentage of GDP

References

Table & Image source

 regularly been quoted in the New York 

Times, Wall Street Journal, Newsday, 

Long Island Business, Business Week, 

Industry W

mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a per 

annum basis. Most farmers 

(65.79%) ar

 



Paul R. Kutasovic received his Ph.D. and M.A. in Economics from Rutgers University, his B.S. from Seton Hall University 

and is a CFA charter holder. 

Dr. Kutasovic is Professor of Economics and Finance at the New York Institute of Technology.  He teaches courses in the 

areas of economics and finance at both the graduate and undergraduate levels.  His areas of expertise include: 

macroeconomic and regional economic forecasting, energy economics and investment and financial analysis. 

Besides his academic duties, Dr. Kutasovic is a consultant to Dutchess and Suffolk Counties, AT&T, CFA Institute, Fitch 

Investor Service, Eleonomics, Merrill Lynch, Nassau County, New Japan Securities Company, New Jersey Division of 

Highway and Traffic Safety, New York State Association of Counties, and the Long Island Forum of Technology (LIFT) 

TECHCAP project. 

Prior to his current position, Dr. Kutasovic was Vice President and Economist at First Pennsylvania Bank, and Manager of 

Forecasting at AT&T.  He has regularly been quoted in the New York Times, Wall Street Journal, Newsday, Long Island 

Business, Business Week, Industry Week, and the Philadelphia Inquirer.  

Dr. Kutasovic serves on the editorial board of the NBEA and has published over 30 articles in peer-reviewed academic 

journals and books including the CFA Investment series. He regularly conducts book reviews for McGraw-Hill and other 

publishers. His current research activities are varied and include work on the determinants of endogenous economic 

growth, methods used to forecast sales tax revenues and regional economic activity and the implications of peak oil for 

the global and regional economy.  

Dr. Kutasovic can be reached at prkutasovic@aol.com.

• Kahn, James and Robert Rich (2007). “Tracking the New Economy: Using Growth Theory to Identify Changes in Trend 

Productivity.” Journal of Monetary Economics, September 2007, 1670-1701. 

• Madison, Angus (1995). Monitoring the World Economy, OECD Development Center.

*A Survey of Systemic Risk Analytics

Abstract
We provide a survey of 31 quantitative measures of systemic risk in the economics and finance literature, chosen to span key 

themes and issues in systemic risk measurement and management. We motivate these measures from the supervisory, 

research, and data perspectives in the main text, and present concise definitions of each risk measure—including required 

inputs, expected outputs, and data requirements—in an extensive appendix. To encourage experimentation and innovation 

among as broad an audience as possible, we have developed open-source Matlab code for most of the analytics surveyed, 

which can be accessed through the Office of Financial Research (OFR).
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1. Introduction
In July 2010, the U.S. Congress enacted the Dodd Frank Wall Street Reform and Consumer Protection Act (Dodd Frank Act), the 

most comprehensive financial reform bill since the 1930s. Among other things, the Dodd Frank Act created the Financial 

Stability Oversight Council (FSOC) and Office of Financial Research (OFR). The FSOC has three broad mandates: (1) to identify 

risks to financial stability arising from events or activities of large financial firms or elsewhere; (2) to promote market discipline 

by eliminating participants' expectations of possible government bailouts; and (3) to respond to emerging threats to the 
 stability of the financial system.¹  The starting point for all of these directives is the accurate and timely measurement of 

systemic risk. The truism that “one cannot manage what one does not measure” is especially compelling for financial stability 

since policymakers, regulators, academics, and practitioners have yet to reach a consensus on how to define “systemic risk”. 

While regulators sometimes apply Justice Potter Stewart's definition of pornography, i.e., systemic risk may be hard to define 

but they know it when they see it, such a vague and subjective approach is not particularly useful for measurement and 

analysis, a pre-requisite for addressing threats to financial stability.

One definition of systemic risk is “any set of circumstances that threatens the stability of or public confidence in the financial 

system” (Billio, Getmansky, Lo, and Pelizzon, 2010). The European Central Bank (ECB) (2010) defines it as a risk of financial 

instability “so widespread that it impairs the functioning of a financial system to the point where economic growth and welfare 

suffer materially”. Others have focused on more specific mechanisms, including imbalances (Caballero, 2009), correlated 

exposures (Acharya, Pedersen, Philippon, and Richardson, 2010), spillovers to the real economy (Group of Ten, 2001), 

¹ See Section §112(a)(1) (Pub.L.111-203,H.R.4173). The full range of detailed mandates, constraints, and authorities for the 

FSOC and OFR are covered in Sections §112–156 of the Act.
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