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Solvency Shortcuts: The Use 
and Misuse of Simple Tools 
for Predicting Financial Distress

Corporate insolvency can be difficult to pre-
dict. For every company that slowly makes 
its way toward a bankruptcy filing, there is 

one that collapses in months, weeks or even days. 
Causes of failure can be numerous, including eco-
nomic shocks, industry decline, cyclical forces and 
operational issues. In this dynamic environment, 
market professionals and advisers need tools to 
monitor financial health, but not everyone has the 
time, skills or information to conduct a “bottoms-
up” assessment of a company’s health. Furthermore, 
the cost of a detailed analysis might not justify the 
benefit. Consequently, rules of thumb and shortcut 
measures have become popular ways to assess the 
creditworthiness and risk of companies. 
 This article focuses on various shortcut mea-
sures. We first review and discuss one of the 
most popular solvency shortcut measures — the 
Altman Z-Score — then other solvency indica-
tors will be examined, such as the leverage and 
interest-coverage ratios that commonly appear 
as debt covenants in loan documents. Finally, an 
empirical analysis will be conducted assessing, on 
an ex ante basis, the ability of these measures to 
predict future insolvency.

Background on the Altman Z-Score
 The original Altman Z-Score study, first pub-
lished in 1968,2 created a simple formula to mea-
sure the probability that publicly traded companies 

would go bankrupt. In creating the Z-Score, Prof. 
Edward Altman of the New York University Stern 
School of Business built upon the work of William 
Beaver, who had designed various univariate anal-
yses (i.e., various accounting ratios) for assessing 
bankruptcy risk. Prof. Altman’s insight was to use 
a multivariate technique (i.e., combining various 
ratios) to predict bankruptcy. 
 The Altman Z-Score is a multi-discriminant 
model. In simple terms, this means that it takes 
multiple inputs and produces a single outcome 
(known as the Z-Score) that rates a company on 
the spectrum.3 The original Altman Z-Score for-
mula was based on a sample regression of 66 pub-
licly traded manufacturing firms, and Prof. Altman 
found it to be 95 percent accurate in predicting 
financial failure one year prior to bankruptcy.4 In 
subsequent articles, Prof. Altman has defended the 
Z-Score’s multivariate approach and the specific 
variables that it uses (Altman 2000, Chuvakin & 
Germania 2003).
 The Altman Z-Score equation consists of 
five ratios that measure a company’s liquidity, 
profitability, financial leverage, solvency and sales 
activity. Prof. Altman’s original 1968 analysis, 
which is still commonly used today, is Z=0.12*
X1+0.014*X2+0.033*X3+0.006*X

4
+0.999*X5,5 

where X1 is working capital divided by book value 
of total assets, X2 is retained earnings divided by 
book value of total assets, X3 is earnings before 
interest and taxes divided by book value of total 
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assets, X
4
 is market value of equity divided by 

book value of debt, and X5 is sales divided by book 
value of total assets. The final Z-Score values 
from this analysis can be interpreted as follows:6 
(1) Z > 2.99 Safe Zone: considered financially 
healthy; (2) 1.81 < Z < 2.99 Grey Zone: could go 
either way; or (3) Z < 1.81 Distress Zone: risk that 
the company will go bankrupt within two years.
 While still popular in its original form, Prof. 
Altman has updated the Z-Score formula twice. In 
1983, he developed a revised Z-Score that would 
apply to private companies. The only ratio that 
changed in the model is X4, where the book value 
of equity was substituted for the market value of 
equity. In 1993, Prof. Altman again updated his 
formula to eliminate the fifth ratio (X5) to mini-
mize “the potential industry effect [that] is more 
likely to take place when such an industry-sensi-
tive variable as asset turnover is included.”7 He 
found that his 1993 model proved to be 90.9 per-
cent accurate in predicting bankruptcy one year 
before a firm’s insolvency and had a 97 percent 
accuracy rate in identifying firms that would not 
go bankrupt.8

Assessment of the Altman Z-Score 
as a Solvency Shortcut
 Given its simplicity and academic support, 
the Altman Z-Score has been a popular model 
for assessing bankruptcy risk over the last five to 
six decades, and it is included in the offerings of 
data-providers such as Capital IQ. Firms have used 
the Z-Score to assess firm performance, includ-
ing when making lending decisions. A McKinsey 
study concluded that “the Altman Z-Score is a bet-
ter leading indicator of company strength through 
a crisis than is stock-market performance.”9 The 
same study articulates the advantages of Z-Score in 
highlighting a company’s resilience through mar-
gin improvement, revenue growth and optionality 
(retained additional optional investment opportuni-
ties). The Altman Z-Score is also popular because 
it is a single composite measure, summarizing sev-
eral financial ratios that individually can be used to 
track solvency. 
 The Altman Z-Score also has its shortcomings. 
Prof. Altman has discussed issues relating to 
the subjectivity of the weightings in the model. 
Various authors have argued that the predictive 
abilities of the Altman Z-Score model decline, 
and vary by country. Practitioners, Altman 
included,10 often recommend re-tooling the 
model in accordance with data reflecting the 

local market of interest, yet this is an iterative and 
time-consuming process that is too complicated 
for average investors. 
 The predictive ability of the Altman Z-Score 
also varies by industry. The original model was 
based on a sample of manufacturing firms, and vari-
ous authors have pointed to the failure of the Altman 
Z-Score to accurately predict solvency issues for 
non-manufacturing firms (Schaeffer 2000). While 
the revised 1993 model attempted to correct this 
weakness, it is unclear how applicable the Altman 
Z-Score is for “asset-light” businesses, including 
technology companies.11

 Users of the Z-Score should also be aware that 
it is most accurate as a short-term forecasting tool. 
The original Altman Z-Score study successfully pre-
dicted “financial failure for 95 percent of the firms, 
one year prior to their demise.” The accuracy of 
the model decreased to 72 percent and 52 percent, 
respectively, for firms two and three years prior 
to bankruptcy. The Altman Z-Score also does not 
incorporate relatively recent changes in financial-
reporting requirements, such as those impacting 
accounting for leases.

Other Bankruptcy Shortcuts
 While the Altman Z-Score is a popular metric, 
ratios may also be used to predict future insolvency. 
Let’s consider several financial statement ratios that 
academic literature has found to be commonly used 
in loan covenants.12 The selection of these covenant 
ratios by lenders is indicative that they are relevant 
for assessing solvency and capital adequacy.
 Three common balance-sheet covenants (lever-
age, net worth and the current ratio) and one 
income-statement covenant (interest-coverage ratio) 
have been selected.13 The financial-statement-cove-
nant ratios are defined as follows:

• Leverage: The ratio of total book value of debt 
to total book value of assets. A lower ratio is 
generally indicative of better financial health.
• Net worth: Defined as book value of equity, 
or total assets less total liabilities. Positive net 
worth indicates that the company’s assets exceed 
its total liabilities on a book value basis. 
• Current ratio: Defined as current assets divid-
ed by current liabilities. A ratio of one indicates 
that the company has short-term assets equal to 
its short-term liabilities.
• Interest coverage: The ratio of earnings 
(commonly measured as earnings before inter-
est and taxes, or EBITDA) to interest expense. 
An interest coverage ratio of less than one 
indicates that interest expense exceeds the 

6 Id. 
7 Edward Altman, Corporate Financial Distress and Bankruptcy (John Wiley & Sons 1993), p. 204.
8 Id.
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Achieving ‘Escape Velocity,’” McKinsey (Oct. 6, 2020). 
10 Larry Gao, “The Altman Z-Score After 50 Years: Use and Misuse,” CFA Inst. (Altman stat-

ed, “I’ve always argued [that] it’s better to use a local model rather than the original U.S. 
model. And I’ve done it myself. I’ve personally built models in Brazil, Australia, France, 
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income or cash flow a company is generating from its 
operating activities. 

 These covenant ratios are easy to calculate because 
they use financial statement information that is produced 
by most companies. However, it is commonly understood 
that (unlike the Z-Score) there are no set levels that indi-
cate financial distress. Instead, examining trends in one or 
more ratios over time typically provides better indications 
of future insolvency than a single ratio calculated at a point 
in time. For example, if in one year a company’s net worth 
is greater than zero, but in the following year it becomes 
negative, then the trend indicates a worsening of the com-
pany’s financial position. If net worth increased, one might 
reach the opposite conclusion. Analyzing trends in multiple 
ratios over time will best allow for an inference of a com-
pany’s financial position.
 Finally, “normal” ratio levels can vary by industry. 
Therefore, when considering ratios as indicators of insol-
vency, it is important to not only conduct a trend analysis, 
but also consider the solvency ratios of companies in the 
same industry. 
 In summary, applying ratios to assess solvency risk 
can be complex. To be probative, such an analysis requires 
selection of the correct ratios, computation of those ratios at 
various points in time, and benchmarking against industry 
norms. Even then (unlike the Z-Score), the analysis might 
not specifically answer the question of whether a company 
is headed toward insolvency. However, unlike the Z-Score, 
direct-ratio analysis considers the “facts and circumstances” 
in a way that the Altman Z-Score does not.

Empirical Analysis to Evaluate Shortcut 
Measures of Performance 
 To evaluate the strengths and weaknesses of the afore-
mentioned methods, let’s conduct an empirical analysis 
to assess, on an ex ante basis, the Altman Z-Score and the 
four covenant ratios’ ability to predict future insolvency. 
To execute this analysis, Capital IQ was used to identify a 
sample of publicly listed U.S. companies that voluntarily 
filed a petition for bankruptcy from 2010-21. This search 

produced a sample of 68 firms, of which 42 were traded on 
the major U.S. exchanges and 26 (38 percent) were traded 
over the counter (OTC). OTC stocks tend to be low-volume 
and less-profitable smaller companies that do not meet the 
criteria to be listed on a formal exchange. As a result, sum-
mary statistics for the two samples are presented separately 
to assess whether the measures perform differently between 
the two populations. 
 Using this sample of companies, let’s calculate the 
Altman Z-Score and the four financial statement covenant 
ratios in each of the three years prior to the company’s peti-
tion filing date. Exhibit 1 reports the results for public com-
panies excluding OTC firms. Overall, Exhibit 1 indicates that 
the Altman Z-Score performs well in that it becomes increas-
ingly negative, on average, from three years out to the year 
prior. As previously discussed, a Z-Score of less than 1.10 
indicates a distress zone; beginning three years prior to the 
bankruptcy filing, on average, firms’ Z-Score is 0.10, indicat-
ing they are in distress. 
 The other shortcut measures that follow a consistent pat-
tern in the three years leading up to companies’ bankruptcy 
filings, as reflected in Exhibit 1, include net worth, which 
declines over time on average until it becomes negative in 
the year prior to the bankruptcy filing; leverage increases 
over the three years prior to bankruptcy filing; and declines 
in the current ratio over the three years prior to the bank-
ruptcy filing until it is less than one, on average, in the year 
prior to bankruptcy. Both interest-coverage ratios decline 
from year T-3 until the year prior to bankruptcy filing, on 
average, albeit in an inconsistent manner.
 Let’s next summarize the results for the OTC firms in 
Exhibit 2. The results appear to be the opposite of those 
reported for the U.S. publicly listed companies — that is, the 
results in Exhibit 2 suggest that the income-statement cov-
enant, interest coverage and current ratio are the best predic-
tors of bankruptcy for OTC firms. While the Altman Z-Score 
also indicates distress in OTC firms, the Z-Score increases 
over time, which is inconsistent with the pattern observed 
in the publicly listed company sample. Net worth and lever-
age also increase in the three years prior to bankruptcy for 
OTC firms, the opposite trend for insolvency, while lever-

Exhibit 1: U.S. Public Companies, Excluding OTC Firms (2010-21)

Source: Capital IQ. Notes: Sample reflects 42 companies listed on the NYSE or Nasdaq exchange that voluntarily filed for bankruptcy during the 
period 2010-21. Values reported are averages for observations corresponding to the fiscal year relative to voluntary filing (T). Altman Z-score is 

measured using the Capital IQ variable “iq_z_score.”



66 Canal Center Plaza, Suite 600  •  Alexandria, VA 22314  •  (703) 739-0800  •  Fax (703) 739-1060  •  www.abi.org

age declines in the three years prior to bankruptcy — again, 
an opposite insolvency trend. 

Conclusion
 Overall, the results from the empirical analysis suggest 
that bankruptcy shortcut measures are predictive of insolven-
cy. However, the results also suggest that no single measure 
is perfect, and that the predictive power of different meth-
ods depends on the characteristics of the company being 
assessed. As previously noted, the advantage of a single 
ratio or metric like the Altman Z-Score is that it is simple 
and relatively easy to apply. However, results reinforce the 
notion that there is likely a trade-off between simplicity and 
accuracy. Even when applying solvency “shortcuts,” analyz-
ing multiple metrics is a best practice that will likely lead to 
more robust predictions.  abi

Reprinted with permission from the ABI Journal, Vol. XLI, No. 5, 
May 2022.
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Exhibit 2: U.S. OTC Companies (2010-21)

Source: Capital IQ. Notes: Sample reflects 26 companies traded on the OTC markets that voluntarily filed for bankruptcy during the period 2010-21. 
Values reported are averages for observations corresponding to the fiscal year relative to voluntary filing (T). Altman Z-score is measured using 

the Capital IQ variable “iq_z_score.”


