
                                            Alexander D. Smirnov 
                                             Professor, Dr. Econ. Sci 

 
Stochastic Linear-Logistic Dynamics of 

Macrofinancial Capital Ratio and Leverage 

 Presentation to the Seminar at  
the Department 

of Theoretical Economics 
NRU HSE 

February 13, 2018    Moscow 



Literature 

• Leverage and Financial Instability 
• Voprosy Economiki, #9, 1-27, 2012 (in Russian) 
•   
• Logistic Model of Financial Leverage 
• HSE  Economic Journal,vol.17, #4,585-616, 2013 (in Russian)  
•   
• Financial Assets Collateralization and Stochastic Leverage 
• HSE  Economic Journal,vol.18, #2, 183-215, 2014 (in Russian ) 
•   
• Stochastic Leverage of the Global Financial System,  
• Proceedings of XVI International April Conference, NRU HSE, 732-741, Moscow, 

2016 
•   
• Stochastic Logistic Model of the Global Financial Leverage,  
•  The BE Journal of Theoretical Economics, 2018, issue 1 

 
2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 2 



The Global Financial System and its Structure 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 3 



Current financial system is bloated 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 4 



Duality of collateral ratios and interest rates 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 5 



Duality of collateral ratios and interest rates 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 6 



Gaussian Filter for Leverage 

 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 7 



Gaussian Filter for the Capital Ratio 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 8 



Linear logistic framework 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 9 



Descriptors of the long term dynamics 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 10 



Macrofinancial ratios 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 11 

 



Collateral ratios and leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 12 



Leverage and the Collateral Ratio 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 13 



Financial flows and rates of return 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 14 



Global Rates of Return 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 15 



The balanced financial market condition 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 16 



Spreads and the short term debt demand and supply 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 17 



The ODE of the capital ratio dynamic 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 18 



Deterministic Capital Ratio Process 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 19 



2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 20 



2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 21 



The coupled dynamics of the capital ratio and leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 22 



Phase Portrait of the Coupled Capital and Leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 23 



The Ornstein-Uhlenbeck process for the capital ratio 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 24 



Stochastic Capital Ratio Process 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 25 



The stationary PDF of the capital ratio 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 26 



Stationary PDF of the Capital Ratio 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 27 



The logistic diffusion of leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 28 



Stochastic Leverage Process 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 29 



Stationary gamma distribution of leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 30 



Stationary Gamma Distributed Leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 31 



Characteristics of the gamma disribution 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 32 



The long term debt demand and supply 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 33 



The long term BFM condition 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 34 



The anchor leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 35 



The long term debt market configurations 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 36 



The natural rate of return (refinancing) 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 37 



The natural rate of interest 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 38 



The anchor leverage and the mode of stationary 
gamma distribution 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 39 



The critical variance and the random leverage 
convergence 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 40 



The PDF of leverage simulation 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 41 



Numerical simulation of leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 42 



Uni-Modal Gamma Distributed Leverage 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 43 



Scenario of the Global Leverage Convergence 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 44 



The positive effects of the market noise 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 45 



Stationary Leverage and Global Risks 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 46 



Scenarios of the Global Finance Taming 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 47 



The market noise factoring 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 48 



The alternative noise hypotheses 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 49 



Comparison of the noise hypotheses 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 50 



The Alternative Leverage Hypotheses 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 51 



The model discussion 

2/2/2018 Alexander D. Smirnov, Professor, NRU HSE 52 


	                                            Alexander D. Smirnov�                                             Professor, Dr. Econ. Sci��Stochastic Linear-Logistic Dynamics of Macrofinancial Capital Ratio and Leverage
	Literature
	The Global Financial System and its Structure
	Current financial system is bloated
	Duality of collateral ratios and interest rates
	Duality of collateral ratios and interest rates
	Gaussian Filter for Leverage
	Gaussian Filter for the Capital Ratio
	Linear logistic framework
	Descriptors of the long term dynamics
	Macrofinancial ratios
	Collateral ratios and leverage
	Leverage and the Collateral Ratio
	Financial flows and rates of return
	Global Rates of Return
	The balanced financial market condition
	Spreads and the short term debt demand and supply
	The ODE of the capital ratio dynamic
	Deterministic Capital Ratio Process
	Слайд номер 20
	Слайд номер 21
	The coupled dynamics of the capital ratio and leverage
	Phase Portrait of the Coupled Capital and Leverage
	The Ornstein-Uhlenbeck process for the capital ratio
	Stochastic Capital Ratio Process
	The stationary PDF of the capital ratio
	Stationary PDF of the Capital Ratio
	The logistic diffusion of leverage
	Stochastic Leverage Process
	Stationary gamma distribution of leverage
	Stationary Gamma Distributed Leverage
	Characteristics of the gamma disribution
	The long term debt demand and supply
	The long term BFM condition
	The anchor leverage
	The long term debt market configurations
	The natural rate of return (refinancing)
	The natural rate of interest
	The anchor leverage and the mode of stationary gamma distribution
	The critical variance and the random leverage convergence
	The PDF of leverage simulation
	Numerical simulation of leverage
	Uni-Modal Gamma Distributed Leverage
	Scenario of the Global Leverage Convergence
	The positive effects of the market noise
	Stationary Leverage and Global Risks
	Scenarios of the Global Finance Taming
	The market noise factoring
	The alternative noise hypotheses
	Comparison of the noise hypotheses
	The Alternative Leverage Hypotheses
	The model discussion

