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Topics

• Panel investigation of the European
corporate debt market (supply&demand)

• Stress testing exercises: 
measures of the effects of large macroeconomic
shocks ( increase in interest rates, severe
recession, large oil shocks, …) on the 
equilibrium in the corporate debt market
include feedback effects from shifts in both
supply and demand schedules



Plan of the paper

• Section 1: Structural ( economic) references to 
derive the supply&demand equations

• Section 2: presentation of the data and the 
econometric tools

• Section 3: discussion of the empirical results
regarding the market equilibrium

• Section 4: illustration of stress testing exercises: 
the case of a severe recession and an oil shock



I. Basic model

• 1 Demand for debt by corporate firms
– Bank loans
– Own funds
– Equities
(inter company loans are excluded)

• Here we concentrate on aggregate
financial debt



I.1. Demand equation

obtained by minimizing the cost
of financial ressources

- Equities (cost: )

- Debt (cost:       )

to, finance (investment–own funds)

One finds:

Log-log specification

(with )

Semi-log specification
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I.2 Supply equation

Expected Profit of the bank serving segment i:

where denotes the supplied loan (average loan to firms of
type i)

the offered rate ( cost of credit to the firms)

is the short term refinancing cost for the bank

The cost function (for the bank) is supposed to be convex
The marginal cost is therefore supposed to be an
increasing function of 

denotes the default probability (for segment i)
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• The optimality condition (Profit maximisation by 
lenders) holds as:

• Nota: The marginal costs of the banks are 
supposed to be identical across the markets they
serve.
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• The optimality condition can be rewritten as

• Using the approximation for small

one gets: 

where

is constant in the semi-log demand specification
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II. Empirical investigation
II.1 Supply and demand regressions

The demand equation is derived from the demand equation but 

additional indicators are introduced: 

where , and            are companies’ investment, sales growth and net profits

The supply equation ( at equilibrium)

where is the interest margin which is expected to be >0
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• In a simultaneous equation system, one should
impose the cross-equation constraint:
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II.2 Estimation methods

• At this stage, the estimation is static (we neglect
the existence of possible serial correlations: left
for further research)

• We have to account for heterogeneity in a panel 
context

• We have to face an endogeneity problem
( usual in estimating supply/demand equations) : 

this problem is avoided by implementing a 2SLS 
(Two stage least square) estimation method



• Two empirical investigations
– 1) a non structural one, where the basic model is just used to 

justify the  inclusion of the regressors retained in the demand
and supply regression

– 2) a (more) structural one where the supply equation of the basic 
model is estimated

• Regarding the use of panel data, we consider both fixed
and random effects models
– for the fixed effects approach, we implement the Within-2SLS
– For the random effects approach, we use the EC2SLS ( Error

component 2SLS) and the G2SLS ( generalized 2SLS) 

The Hausman test allows to distinguish between both approaches



The use of panel data

• The regression is

• is the unobservable individual specific effect
and      denotes the error component

• The      are supposed to be independent from
the       for all i and t.

• can be supposed to be fixed parameters to 
be estimated and the remaining stochastic
disturbance with IID(0,     )
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• 1) The fixed effects specification
Thus, one implements the Within estimation
method: one performs OLS on the transformed
model :

which gives :
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• 1) The random effects specification ( justified for 
example when one is drawing individuals
randomly from a large population)

Thus, one performs a GLS estimation 
by supposing that:

One can prove that the GLS estimate is a linear
combination of the within and the between
estimates

otherwise
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The Hausman specification test
. A critical assumption in the error component
regression model is that:

It is not satisfied if the unobservable (stochastic)         
individual effect is correlated with one of the
regressors
In that case the GLS estimator becomes
biased and inconsistent . However, the Within
Transformation wipes out the        and leaves the
Within estimator unbiased and consistent.
Hausman proposes to compare        and  
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Problem of endogeneity due to the simultaneity of 
the demand and supply equations

• In that case the OLS estimates are inconsistent and 
one has to implement instrumental variable methods
like the two-stage least squares (2SLS) 

• Depending on the specification which is retained to 
account for individual heterogenity, one is led to 
perform the W2SLS (Within 2SLS) or the EC2SLS 
(Error Component 2SLS) or the G2SLS ( generalized
2SLS) (the difference between the G2SLS and the 
EC2SLS comes from the choice of instruments)

• In all cases, the two stages are the following:
– First one approximates the endogenous variable of one of the 

two equations (for example the demand equation) by its OLS 
estimate

– This estimate becomes a regressor of the other equation (the 
supply equation)



II.3 The data
We use the EU Commission’s Harmonized BACH database which provides harmonized balance 

sheet, profits and loss accounts for different countries: we have retained France, Germany, Spain 
and Italy

The data are annual and available according to a breakdown by industrial sectors and three size 
classes ( small/medium/large): the individual index i is therefore a country-sector-size triplet and 
the time index t denotes a year

We focus on the 1993-2005 period
We have selected 12 sectors ( that are manufacturing (excluding energy),construction, wholesale and 

retail trade)
For the panel analysis, we have therefore N=144 (12 sectors x 3 sizes x 4 countries) and T=12
The variables  are the following:

Det=log(total financial debt, divided by the GDP deflator)
Int = interest burden in % of total financial debt (rD ) 
Turn= year-on year growth of sales
Inv= investment ratio= investment/sales
Roa= net profits divided by total assets
Gar(i)=  amount of collateral available to the company
Gar(1) for the small companies and Gar(2) for the medium size companies
Size= total assets in logarithm
estimates of the default probabilites are just available for countries

The data are aggregates (sum over the companies of a same class)
- Indicators in level are averages over the number of companies of the class 
- Ratios are computed as (weighted) average ratios (ratios of aggregates)



III Empirical results: main results
• The random effects specification is rejected for the 

supply equation according to  Hausman’s test but not for 
the demand equation

• all estimation methods provide very similar estimates for 
the parameters of the supply equation; with the collateral
variables included, it is the same for the demand
equation

• The empirical fit of the supply equation to the data is
better than the one of the demand equation

• W2SLS Estimation of the (structural) supply equation
provides coefficients of the correct sign and order of 
magnitude

• Fixed effects in the supply equation indicates that the 
degree of competition (for fund suppliers) is higher for 
large than for small companies



Different investigations

• 1. a non structural one 
– Without collateral variables ( Table 1)
– With collateral variables (Table 2)
Different estimations ( W2SLS, EC2SLS, G2SLS)

• 2. a structural one
– (W2SLS estimation)
– In the supply equation, regressors like
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Non structural model



Non structural model with collaterals



Fixed effects estimation of the structural model



Discussion on the size effect….

• Decomposition of the error term to 
measure the impact of competition : size 
variables lower margin for larger
companies



Discussion on the size effect
Introduction of the size variable in the supply
regression

By averaging over individuals, one gets:

Finally, by substracting the two latter equations, one gets the interest
margin as:

One finds with not significantly different from zero for 
i=1,2,3 corresponding to the three size classes, which indicates a higher
concurrence for the segment of the large companies
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IV. Stess testing exercise (1)

• Why stress tests ? impact of large macro shocks on the stability of 
the financial system

• Loans to corporate firms are a large component of total assets of 
euro area financial institutions 

• Take into account feedback effects of large shocks on banks’ 
portfolio 

– Supply effects and not only demand (shifts in both dimensions)
– Risk : impact of macro shocks on bankruptcy in the corporate sector
( impact on supply by financial institutions)

• In practice (the recipe!):
– Macro shocks
– Effect on equilibrium interest rate and debt
– Impact on domestic (euro area) portfolio, based on share of corporate

loans in total portfolio  



IV. Stess testing exercise (2)

• Two macro scenarios are considered:

– A significant reduction in world demand (originating in the US) leading to a 
recession in Europe

– An increase in oil price ( +70%) with a reaction of monetary policy to counteract
the secound round effects on inflation

• We refer to macroeconomic models to calibrate the 
stress scenarios: we get the responses of macroeconomic variables ( real
GDP, GDP deflator, companies’s investment/value added, growth of value 

added in nominal terms, gross operating surplus/capital stock) to the initial 
shocks

• We use bridge equations which link the exogeneous
variables included in the corporate model to the macroeconomic aggregates:

Inv is linked to the ratio of companies investment/value added; turn to the growth of 
nominal value added , etc…



IV-A Coefficients of the reduced form model 
derived from the non structural model
=elasticities of debt and interest rates to the 
exogenous variables



Non structural model: impact of the shocks on the 
exogenous variables and total impact on Det and 
rD



Non Structural Model

• Scenario 1 : recession following a reduction in foreign demand

– Shock : negative growth in sales (turnover), lower RoA, higher bankruptcy rates

– Equilibrium on the corporate debt market : lower demand from negative growth in sales, 
partially offset by positive effect from lower RoA + lower supply from higher bankruptcy rates

– Impact on corporate debt volume is negative (equal contribution from supply and demand) :
Det -3.2%

– Impact on  lending rate is positive: significant contribution from jigher bankruptcy (supply)
rD +61.2 bp

• Scenario 2 : An increase in oil price ( +70%) with a reaction of monetary policy
to counteract the secound round effects on inflation

– Shock :  slight acceleration in sales (turnover), slightly higher bankruptcy rates, higher
interest rates following ECB reaction

– Equilibrium on the corporate debt market : slightly higher demand + significantly lower supply
from higher bankruptcy rates, but mainly from higher refinancing rates 

– Impact on corporate debt volume is negative, mainly from higher refinancing rates :
Det_-1.7%

– Impact on  lending rate is positive: from higher refinancing rate and bankruptcy
rD +66.1 bp



Supply shifts to the right, as well as 
demand lower debt level (Q1 to Q2)

and higher interest rate (r1 to r2)
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IV-B Structural model: impact of shocks
on the exogeneous variables

• As in the non structural case, solve for the reduced form
model,
Non linear structure of elasticities due to the presence of 

Elasticities depend on bankruptcy rates, with interaction 
effects with many variables

• Apply the same shocks as in the non structural case 
impact of same order of magnitude as in the non 
structural case
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Deriving of the reduced form model

• Estimated demand and supply equations:

• Reduced form
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• Effects of the shocks on the equilibrium value of 
Det and rD
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Structural model: impact of shocks on the 
exogeneous variables



Total impact of the shocks on Det and rD as well as 
confidence bands around total impact 
statistically and economically significant effect



Conclusion

• Structural model with supply and demand
effects

• Better response of debt market to macro-
economic shocks in stress test 
exercices economically and statistically
significant response through risk factors

• Future work: more dynamics
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