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The Use of Microdata to Assess Risks
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he objective of this report is to assess
the use of individual-firm data (hence-
forth microdata) for the surveillance of
risks in the non-financial corporate sec-

tor. The financial health of Canadian public
non-financial companies (PNFCs) is important
for financial system stability. Corporate loans,
bonds, and equities make up a large part of the
asset holdings of banks, insurance companies,
and households (through pension plans and
mutual funds). Hence, a rash of corporate fail-
ures could have widespread effects on the econ-
omy by eroding the capital of financial institu-
tions and the wealth of households.

The analysis of financial accounts data is one
way to assess corporate financial health. There is
a large body of literature linking corporate fi-
nancial health to three broad categories of
financial ratios: profitability, liquidity, and
leverage (Altman 1983; Scott 1981; Ohlson
1980; Bunn and Redwood 2003; and Vlieghe
2001). The following ratios from the above cat-
egories of financial ratios are selected to assess
financial health: leverage, which is the ratio of
total assets to total equity; current ratio, a mea-
sure of liquidity, is the ratio of current assets to
current liabilities; and net profit margin, a mea-
sure of profitability, is the ratio of net income to
total revenue.1

This analysis of the financial health of PNFCs
can be conducted with either aggregated data or
microdata.2 To date, aggregated data have been
used most often because these data are easier to
obtain. There are, however, a number of reasons
to use microdata. Aggregated measures mask in-
formation about the underlying distributions,

1. These ratios are commonly used in accounting-based
models of corporate financial health.

2. The December 2004 Financial System Review (pp. 5–7)
highlighted an analysis of corporate financial struc-
ture using aggregated data.

T whereas microdata can provide information
about the “vulnerable tails” that are thought to
be relevant for the analysis of financial stability
(Benito and Vlieghe 2000). This masking is il-
lustrated using the three ratios studied here.

Chart 1 shows part of the histogram for the in-
verse of the leverage ratio, the current ratio, and
the net profit margin for the corporate sample
used in this report.3 Vertical lines showing the
ratio values calculated from the aggregated data
for the same dataset are also included for com-
parison.4

The histograms reveal that the distributions for
all three ratios are highly skewed (asymmetri-
cal) and exhibit a large degree of kurtosis (fat
tails). Note that the single value calculated for
each ratio from the aggregated data masks the
distributional information provided by the
microdata.

Another reason to use microdata is the flexibili-
ty in the way that results can be combined to in-
vestigate a point of economic significance. In
this case, microdata allow the calculation of the
leverage ratio at the level of the individual com-
pany. Then, if company size is thought to be rel-
evant for financial stability, the individual
leverage values can be combined using asset
weights. On the other hand, if debt or employ-
ment is of interest, then this analysis could be
done using weights that emphasize the amount
of debt or number of employees associated with
each company in the sample. Hence, microdata
allow the construction of various financial

3. The inverse of the leverage ratio is used here to pro-
vide a continuous ordering of companies, given that
some of them have negative equity.

4. The ratios for the aggregated data are calculated by
summing the numerator and denominator for all
companies in the sample prior to calculation of the
ratio.
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health measures, depending upon the issue
under consideration.

This report focuses on using financial account-
ing microdata at the company level to assess
corporate financial health. In particular, we
construct a microdata indicator using the “vul-
nerable tails” of the distributions for certain fi-
nancial ratios. A preliminary comparison of this
microdata indicator with other commonly used
measures of financial vulnerability (bond
spreads, ratings action, and leverage calculated
from aggregated national accounts) shows that
it is a good tool for assessing risks to financial
stability in the non-financial corporate sector.

Using Microdata

The corporate data are from the Financial Post’s
database on public companies. It contains
about 1,200 Canadian public companies from
which a sample ranging from 106 to 1,191 com-
panies was compiled annually for the period
from 1994 to 2004.5 Companies indexed as fi-
nancial companies were deleted from the sam-
ple. The assets covered in our sample represent,
on average, 54 per cent of the total assets of
non-financial corporations as reported in Statis-
tics Canada’s National Balance Sheet releases
(ranging from 6 per cent to 68 per cent over the
sample period).

The microdata indicator

Generally, increasing leverage, decreasing li-
quidity, and decreasing profitability are thought
to increase corporate vulnerability. However,
the interaction among these measures is also
important.6 Hence, an indicator based on the
microdata is constructed using the “vulnerable
tails” of the distributions for each of the three
financial ratios.

The construction of the indicator is straightfor-
ward. A threshold is chosen for each of the le-
verage ratio, the current ratio, and the net profit
margin to define the “vulnerable tail” of the dis-
tribution for that ratio. In this case, the thresholds

5. The sample size of 106 companies was for 1994. The
other years ranged between 675 and 1,191 compa-
nies. Excluding 1994 from the study did not change
the conclusions reported here.

6. For example, high leverage by itself may not be a
cause for concern if liquidity and profitability are
high.

Chart 1 Distribution of Ratios (2004)
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are set at the average level of the 50th percentile
over the entire sample period.7 A company is
considered to be in the vulnerable tail of the dis-
tribution for a ratio if the value for that ratio for
that company is “worse” than the value for the
50th-percentile threshold chosen here. Compa-
nies that appear in the vulnerable tails of all
three ratios are identified, and the indicator is
calculated as a percentage of the total sample as-
sets held by these companies.8 A higher value
indicates higher vulnerability for the sample as
a whole.

The choice of the thresholds used to define the
vulnerable tails is arbitrary, since there is no the-
oretical framework to determine these a priori.
Sensitivity analysis showed that the indicator
was relatively robust to the choice of thresholds
ranging from the 25th to the 75th percentile for
each ratio.9

For the purpose of financial system surveillance,
it is useful to have an indicator with leading
properties: the signal from the indicator antici-
pates vulnerability concerns. Here, the leading-
indicator properties of this microdata indicator
are evaluated using its correlation, one year
ahead, with two financial-stress indicators of in-
terest: bank gross impaired business loans and
corporate bond defaults.10 It is also compared
with other commonly used measures of corpo-
rate health: bond spreads (BBB over AA), ratings
action (downgrades as a percentage of ratings
actions), and the leverage ratio calculated from
the Quarterly Financial Statistics for non-financial
companies published by Statistics Canada (QFS
leverage). Bond spreads reflect the additional
return required by investors to compensate for
the increased default risk of BBB-rated bonds

7. The 50th-percentile thresholds were: inverse leverage
less than 0.606; current ratio less than 1.6; net profit
margin less than 0.1 per cent.

8. Although only the asset-based indicator is discussed
here, indicators were constructed for each ratio and
combinations of ratios on the basis of the percentage
of debt and the percentage of companies in the tails,
with similar conclusions.

9. The choice of thresholds did affect the level of the
indicator and the width of the peaks.

10. Correlation is a measure of the similarity in how two
series move together. Here, we mean the correlation
between the value of the microdata indicator in one
period with the financial-stress indicator in the next
period. A high degree of correlation is evidence that
the microdata indicator has some leading informa-
tion about financial stress.

compared with the less-risky AA-rated bonds.
Therefore, widening bond spreads reflect a
higher risk of default and corporate vulnerability.
Similarly, a rise in downgrades (changing the
rating of a bond to a lower quality) as a percent-
age of ratings actions, is also taken as an indica-
tor of increasing corporate vulnerability.

A comparison of these indicators is shown in
Chart 2. The associated correlations are present-
ed in Table 1. This preliminary analysis shows
that the microdata indicator appears to lead
banks’ gross impaired business loans and cor-
porate bond defaults by one year. Over the sam-
ple period, increases in the indicator in one
period are generally followed by increases in
impaired business loans and corporate bond
defaults in the following period. The microdata
indicator performed better than bond spreads
in anticipating gross impaired business loans
one period ahead. It appears to outperform the
indicator from ratings actions, and the indicator
using QFS leverage in anticipating both bank
gross impaired loans and bond defaults one pe-
riod ahead.11 Note, however, that this is largely
a qualitative assessment, since the limited num-
ber of yearly observations in this data set does
not permit a more rigorous test.

Sector analysis

A further refinement is to extend the analysis to
the sector level for PNFCs.

For this purpose, the companies identified as
being in the vulnerable tails of all three finan-
cial ratios (as above) are categorized into eight
sectors: consumer, energy, health care, industri-
als, information technology, materials, telecom,
and utilities. The microdata indicator for a sec-
tor is calculated as the percentage of that sector’s
assets held by the companies from that sector
that are found in the vulnerable tails of all three
ratios.

11. There is some overlap of the information contained
in these indicators. The microdata indicator has a
correlation of 0.65 and 0.54 with the bond spreads and
ratings actions, respectively. Note also that the micro-
data indicator is using information from three finan-
cial ratios, whereas the QFS leverage uses information
from only a single ratio. Ideally, a proper comparison
would require an aggregate index that uses informa-
tion from aggregated QFS data for the other ratios as
well.
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Chart 2 Indicators of Financial Health

% %

%

0

2

4

6

8

10

12

14

16

18

20

0

1

2

3

4

5

6

7

8

9

10

1994 1996 1998 2000 2002 2004

20

40

60

80

100

120

140

160

180

200

220

0

1

2

3

4

5

6

7

8

9

10

1994 1996 1998 2000 2002 2004

0

10

20

30

40

50

60

70

80

90

100

0

1

2

3

4

5

6

7

8

9

10

1994 1996 1998 2000 2002 2004

2.50

2.55

2.60

2.65

2.70

2.75

2.80

2.85

2.90

2.95

3.00

0

1

2

3

4

5

6

7

8

9

10

1994 1996 1998 2000 2002 2004

Defaulted/Total
outstanding bonds
value (right scale)
Gross impaired business
loans/Total business
loans (right scale)
Microdata indicator
(left scale)

%

% %

Defaulted/Total outstanding bonds value (right scale)
Gross impaired business loans/Total business loans
(right scale)
BBB-AA bond spreads (left scale)

Defaulted/Total outstanding bonds value
(right scale)
Gross impaired business loans/Total
business loans (right scale)
Downgrades as a percentage
of ratings action (left scale)

% %

Defaulted/Total outstanding bonds value
(right scale)
Gross impaired business loans/Total
business loans (right scale)
Leverage*
(left scale)

* Statistics Canada, Quarterly Financial Statistics
Sources: Moody’s, OSFI, Bank of Canada, Statistics

Canada, Financial Post, and authors’ calculations

Table 1

Correlation Coefficients for Indicators*

* T-1 refers to the indicator one year in the past.
Sources: Moody’s, OSFI, Bank of Canada, Financial Post, Statistics Canada,

and authors’ calculations

Microdata
indicator

Bond
spreads

(BBB-AA)

Downgrades as
a percentage  of
ratings actions

QFS
leverage

T-1 T-1 T-1 T-1

Gross impaired
business loans 0.79 0.48 0.34 0.21

Corporate bond
defaults as a
percentage of bonds
outstanding 0.46 0.68 0.13 -0.65
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Chart 3 Sector Analysis
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Chart 3 shows the relationship between the per-
centage of a sector’s assets represented in the
vulnerable tails and bond defaults for that
sector.12 For the telecom, energy, health care,
and utilities sectors, the representation of the
sector in the tails increases prior to a rise in
bond defaults in these sectors. The results were
less promising for the consumer and industrial
sectors.

Nevertheless, this type of analysis has the poten-
tial to be of use to regulators of financial institu-
tions who monitor sectoral exposures for these
intermediaries.

Conclusion

This report has focused on the ways that micro-
data can be used for the surveillance of poten-
tial risks to the financial system originating
from PNFCs.

Microdata analysis can augment analysis based
on aggregated data by utilizing the information
about the underlying distributions of vulnera-
bility measures. Microdata also allow flexibility
in the way that information can be combined to
emphasize a point of economic significance. As
such, this type of analysis could prove to be a
useful addition to the other tools currently
available for assessing financial stability.

The type of analyses presented here can be used
for the surveillance of financial stability on a
regular basis. At the moment, this is being done
annually. However, given that public compa-
nies report quarterly, the analysis could be up-
dated more frequently. One concern with
financial data is the three- to six-month delay
between a company’s year-end and the avail-
ability of the data for analysis. This delay may
largely mitigate the value of the leading-indictor
properties described above.

Further work is required to refine the microdata
indicators. For instance, a data set for a longer
time period is being constructed to allow a
more rigorous investigation of the statistical
properties of the microdata indicator. A company-
level study using panel data will also be con-
ducted to extend this line of research by investi-
gating the relationship between corporate
financial health and macroeconomic factors
such as output growth.

12. Data on bond defaults were not available for the
materials and information technology sectors.
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