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Introduction and problem 
discussion 
Balance sheets’ adjustments – the new normal after 
the burst of the financial crisis: 

• Companies and households search for more 
sustainable debt levels 

• Banks shrink their business 

• Governments consolidate their accounts 
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Introduction and problem 
discussion 
 

Objective: identify critical debt thresholds, by 
grasping, in connection, the indebtedness level of all 
sectors (companies, households, government, 
external and total) 
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Data 
 

Sample: December 2004 – December 2014 

Frequency: quarterly 

Panel: seven emerging European economies 

Variables: six distinct debt categories, GDP, relevant 
macroeconomic indicators 
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Methodology 
 

Two approaches:  

• A multivariate panel logit regression 
• An asset pricing model 
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Methodology 

Recession event indicator 

𝑦𝑦𝑖𝑖,𝑡𝑡 = �1,  𝑖𝑖𝑖𝑖 ∆𝐺𝐺𝐺𝐺𝐺𝐺 < 0 𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞
0,  𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜   

Six models run, one for each debt category 

Total debt: 

𝑦𝑦𝑖𝑖,𝑡𝑡 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡_𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖,𝑡𝑡−4 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡−4 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡_𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖,𝑡𝑡−4 +

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖,𝑡𝑡−4 + 𝑖𝑖𝑖𝑖_𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + ℎ𝑖𝑖𝑖𝑖𝑖𝑖_𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖,𝑡𝑡−4   

=> Similar regressions used for external debt and private debt 
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Panel logit model   (1) 



Methodology 
Government debt: 

𝑦𝑦𝑖𝑖,𝑡𝑡 =  𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4  + 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑖𝑖,𝑡𝑡−4 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡−4 + 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖,𝑡𝑡−4 + 𝑖𝑖𝑖𝑖_𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + ℎ𝑖𝑖𝑖𝑖𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖,𝑡𝑡−4 

Companies’ debt: 

𝑦𝑦𝑖𝑖,𝑡𝑡 = 𝑛𝑛𝑛𝑛𝑛𝑛_𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖,𝑡𝑡−4 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡_𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖,𝑡𝑡−4 + 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖,𝑡𝑡−4 + 

𝑖𝑖𝑖𝑖_𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + ℎ𝑖𝑖𝑖𝑖𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖,𝑡𝑡−4 

Households’ debt: 

𝑦𝑦𝑖𝑖,𝑡𝑡 = ℎℎ_𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑖𝑖,𝑡𝑡−4 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖,𝑡𝑡−4 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖,𝑡𝑡−4 + 

𝑖𝑖𝑖𝑖_𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑡𝑡−4 + ℎ𝑖𝑖𝑖𝑖𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖,𝑡𝑡−4 
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Panel logit model   (2) 



Methodology 

From an Euler-type equation, the following debt relation is derived: 

𝐷𝐷𝑡𝑡−1 𝑠𝑠𝑡𝑡 = 𝜏𝜏𝑡𝑡 − 𝑔𝑔𝑡𝑡 + �𝛽𝛽𝑗𝑗𝐸𝐸𝑡𝑡
𝑢𝑢′ 𝑦𝑦𝑡𝑡+𝑗𝑗 − 𝑔𝑔𝑡𝑡+𝑗𝑗
𝑢𝑢′ 𝑦𝑦𝑡𝑡 − 𝑔𝑔𝑡𝑡

𝜏𝜏𝑡𝑡+𝑗𝑗 − 𝑔𝑔𝑡𝑡+𝑗𝑗

∞

𝑗𝑗=1

 

Using a series of standard budgetary constraints and the general 
equilibrium conditions:  

𝐸𝐸[𝐷𝐷𝑡𝑡] = −𝜇𝜇
𝜌𝜌 1+𝑟̅𝑟 −𝑟̅𝑟

  

 
Developed initially for public debt => recalibrated to account for the 
specifities in the other debt categories 
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Asset pricing model  



Results 
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Panel logit model (1) 



Results 
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Panel logit model (2) 
Total Government 

Households Non-financial corporations 



Results 
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Asset pricing model – government debt 

Czech Republic  Romania 



Results 
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Asset pricing model – households’ debt 

Romania Hungary 



Conclusions 
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• “one size fits all” type of measures or thresholds might not be the most 

indicated solution as countries can bear various debt levels 
 

• higher capacity of the private sector to absorb debt compared to 
government 
 

• public debt thresholds are in most countries close to the current level 
of indebtedness 
 

• institutional sectors proved to have a contrasting resilience to different 
debt levels 

 



Thank you! 
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