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Introduction Data Model Estimation Out-of-sample Summary

Motivation

� Default frequency highly correlated with banks credit losses
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Introduction Data Model Estimation Out-of-sample Summary

Motivation

� Default frequency carry forecasting content for aggregate
quantities and prices (Jacobson, Lindé and Roszbach, 2005)

� Augment VAR with di¤erent indicators of �nancial stance
� Default frequency, housing prices, bank lending, stock prices,
�nancial ratios

� Find that only default frequency and housing prices carry
information for aggregate quantities and prices

� Results driven by the deep recession in the beginning of the
1990s
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Existing evidence

� Some evidence that macro can predict development of �rms:
� Bom�n (2009): GDP growth, loan growth stock index
� Das Du¢ e Kapadia Saita (2006): S&P500, 3M T-bill return
� Pesaran, Schuermann et al. (2004, 2007): Global VAR

� Limitations:
� Long small panels w/o �rm-speci�c information, or short broad
panel with good �rm-speci�c information

� Typically only publicly quoted �rms (U.S. data)
� Assume common �rm-speci�c factors capture comovement
� Little known about out-of-sample properties
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What we do

� Questions:
� Can we explain �rm default (individual / industry level /
economy-wide) with parsimonious model? Key variables?

� Do macro variables a¤ect default behavior over and above
�rm-speci�c and industry information?

� Compare model with macro with "standard" model w/o macro
� Estimate default-risk models for industries, at one-digit level

� Test in-sample and out-of-sample:
� Time-series:1-step ahead prediction performance
� Cross section: pseudo R2, decile test, predicted PD distribution
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What we �nd

� Firm-level default-risk (logit) model can replicate high/low
default risk in early/late 1990s:
� Firm-speci�c variables do good job risk-ranking �rms
� Macro variables essential for determining absolute default risk
� Default risk model on average T-S data not informative
� Even Swedish banking crisis can be "explained" with model

� E¤ects of aggregate �uctuations surprisingly similar across
industries

� Industry and eco-wide models performance equal out-of-sample:
� Both in T-S and C-S dimension => macro seems to have
"structural" e¤ect
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Data

� All incorporated Swedish �rms:
� In-sample: 1990Q1 - 1999Q4: 8.1m observations on �200k
�rms

� Out-of-sample: 2000Q1-2002Q4: 2.6m observations

� Financial statement data (annual, National Patent O¢ ce)

� Payment remarks data (daily, Upplysningscentralen):
� Reported by banks, Tax authorities (Skatteverket), District
Courts (Tingsrätten), the Swedish Companies Registration
O¢ ce (Bolagsverket), the Swedish Enforcement Authority
(Kronofogdemyndigheten), and �rms: 61 credit/tax events
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Data

� Default de�nition:
� Suspension of payments, negotiated a debt resettlement,
undergoing reconstruction, no assets present at seizure or
bankruptcy

� Terminality of defaults
� 117,481 �rst-time-terminal defaults

� 111,702 legal bankruptcy declarations, remainder distraint, no
assets

� 45% have 2nd default-triggering distress event same quarter

� 3,662 �rms default twice in sample period.
� 3,555 defaults terminal at 2nd occurrence; 107 re-emerge again.

� No �rm defaults more than two times in sample period
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Econometric Model

� Multiperiod logit model:

y�i,t = xi,tβ+ ztγ+ εi,t, and

yi,t =

�
1 if y�i,t � 0 (�rm defaults)
0 if y�i,t < 0 (�rm stays in business)

� A1: fxi,t, ztg and εi,t are stochastically independent
� A2: f

�
εi,t, εj,t

�
= f (εi,t) f

�
εj,t
�
for i 6= j

� A3: f (εi,t, εi,t+l) = f (εi,t) f (εi,t+l) for l 6= 0.
� A1 more credible if speci�cation of systematic part richer

� Estimate model over 1990Q1-1999Q4:
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Firm-speci�c regressors only

� Pseudo R2:

� Pseudo R2|ecow.coef: Relative C-S quality of industry model

� In-sample, industry models outperform eco-wide model

� Aggregate R2: T-S �t

� Lifting out idiosyncratic variation increases �t

� Aggregate R2|ecow.coef:
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Firm-speci�c regressors only

Jacobson, Kindell, Lindé, Roszbach ()Firm Default and Aggregate Fluctuations BoF, October 16, 2009 11 / 33



Introduction Data Model Estimation Out-of-sample Summary

Firm-speci�c regressors only (eco-wide model)
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Introducing macro factors

� Pseudo R2 and Pseudo R2|ecow.coef:

� Not much a¤ected: in-sample the industry models still
outperform economy-wide model

� R2 levels only marginally higher

� Aggregate R2:

� Rises to approximately .90!
� Intuition for higher values: macro picks up variation over time
in default rates while ignoring idiosyncratic noise
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Model with macro factors
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Model with macro factors (eco-wide)
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Contribution of macro factors
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Model updating an option?
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OLS on average data useful?

dft = �0.15
(0.09)

+0.15
(0.15)

�
EBITDA
TA

�
t
+ 0.19
(0.13)

�
TL
TA

�
t
+ 0.06
(0.04)

�
LA
TL

�
t
....

�0.26
(0.18)

�
I
TS

�
t
�0.04
(0.04)

�
TL
TS

�
t
+ 0.21
(0.11)

�
IP

IP+EBITDA

�
t

...

�0.11
(0.03)

yd,t � 0.03
(0.03)

πd,t + 0.07
(0.03)

Rd,t � 0.005
(0.007)
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R2 = 0.91, DW = 2.15, Sample: 1990Q1� 1999Q4 (T = 40)
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Fit of industry models
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Fit of economy-wide model
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Time-series �t

� Out-of-sample period: 2000Q1� 2002Q4, ) � 2.6m obs.

� Compare with 5 models:
1 Conventional model: only �rm-speci�c variables
2 Firm-speci�c and macro variables
3 Firm-speci�c and macro variables with eco-wide coe¢ cients
4 Random walk time-series model
5 Industry "average" OLS regression
6 Four quarter moving average time-series model

� Measure of �t: One-quarter ahead forecast errors on mean
default rate (RMSE) / RMSE(model 2)
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Time-series �t

� Findings:
� Industry models with macro variables added:

� outperform models with only �rm-speci�c variables
� are slightly better in forecasting industry average default rates
than �eco-wide�model with macro (excluding retail increases
e¢ ciency of industry models relative to eco-wide)

� Generally outperform T-S models (most industries, and both
industry aggregate and eco-wide model)
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RMSE
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RMSE: eco-wide model and industry aggregate
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Cross-sectional �t

� Experiment 1: Models�ability to detect actual defaults
� Sort �rms by estimated default probability
� Table 5: defaulting �rms are typically classi�ed to be more
risky than non-defaulting �rms

� Appr. 75% of defaults in decile #1; 4% in deciles #5-10
� Pseudo R2�s out-of-sample not worse than in-sample
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ROC
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ROC: eco-wide model
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Cross-sectional �t

� Experiment 2: Is distribution of estimated mean PDs equal to
that of true PDs?

� Sort �rms by estimated PD, then calculate actual default
frequency per percentile

� Reports results for industry aggregate and eco-wide model
� Not enough observations for industry analysis: use all obs.
� Most observations close to 45-degree line from origin
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Cross-sectional �t
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Conclusions

� Default-risk model with macro replicates data including peaks
in beginning of the 1990s

� Firm-speci�c variables do good job ranking �rms; payment
remarks in particular

� Macro variables drivers of levels of �rm-level default risk
� Banking-crisis episode "captured" by model
� Estimation of default risk model using average data not
informative

� E¤ects of macro variables on default:
� Very similar across industries, slightly more pronounced in
some (construction, real estate, banking �nance & insurance)

� Di¤erences occur in plausible way
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Conclusions

� Out-of-sample performance of industry and eco-wide models:
� T-S dimension: both perform very well, beat all competitors

� Industry models with macro outperform eco-wide model (9/10
industries)

� Eco-wide slightly better when considering average over all
industries

� C-S dimension: both have as good �t as Shumway (2001)
� Models tie in terms of R2 and decile test

� Role for separate models for industries? No general gain, but
likely dependent on the data
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What happened to default and credit losses?

� Correlation over 20 years: 0.943!

Figure: Red line (left axis) represents default rate, black line (right axis, bn SEK) credit losses.
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Extra: macro data
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