CORPORATE FAILURE PREDICTION
What leads companies into insolvency, particularly those that appear successful.
Major Causes of Insolvency

· A company is technically insolvent when it cannot pay its debts as they fall due.
Directors who allow companies to carry on trading while insolvent become personally liable for company debts, and may be prosecuted.

· The obvious major cause of insolvency is NO MONEY! Cash can be used up rapidly in the working capital cycle.
· Property development companies particularly hard.  These companies present a typical high risk profile:-
-  High Value Stocks (Land and developments in progress)

-  High Gearing and Reliance on Economic Prosperity

· These companies also saw their balance sheets decimated by the fall in property values.  Property companies frequently “Capitalise Interest” in the cost of development, avoiding passing the interest through the profit and loss account, until income was received on the project.

· Increases in interest rates are obviously a great problem for “Highly Geared Companies.”  The combination of higher interest costs and reduced income because of economic factors can drive a company into insolvency

· Another problem can arise when assets have to be written down.  Companies with high debt will often undertake covenants with their lenders.  Such covenants are often based on the relationship between total debt and “Balance Sheet of Assets”.

If debt covenants are breached, then the lender can usually appoint a receiver.

· Working Capital difficulties can arise for reasons other than overtrading.  Businesses which rely on “one large customer” (or just a few) are in a very dangerous position.  The loss of such a customer can have such a severe impact on cash flow that a company cannot find new customers in time to avoid disasters.

Univariate Analysis
Under this approach one particular ratio is examined, comparisons are made with the results of previous years of similar companies, and tentative conclusions are drawn.
This process is repeated in respect of another ratio and, gradually, by examining many ratios, a picture is built up of the positions and likely future prospects of the company.

The rations are not combined together in any formal manner, but professional judgement is used to determine how much weight should be given to each of them.

Multivariate Analysis
A different approach involves considering several ratios simultaneously by means of multivariate analysis.  Under this approach several ratios are combined by means of a formula to produce an index number and conclusions may be drawn by comparing that index number with the similar number for previous periods or for similar companies.  One of the best documented areas in which such an approach has been applied is in the predication of corporate failure.
The Prediction of Corporate Failure
· The failure of a company will usually have serious repercussions for the individuals involved, such as shareholders, employees and creditors, and often for society at large.

· If it were possible for management to take steps to avoid failure and for other interested parties to take remedial action to mitigate the effects of failure in their own interests.

· A method which successfully predicts failure would therefore be very valuable and considerable effort had been devoted to this.

VARIOUS RESEARCHERS:-
Z SCORES 
  – 
E.I. ALTMAN
· E.I. Altman researched into the simultaneous analysis of several financial ratios as a combined predictor of business failure.  Altman analysed 22 accounting and non-accounting variables for a selection of failed and non-failed firms in the USA, and from these five key indicators emerged.  These five indicators were then used to derive a Z score.  Firms with a Z score above a certain level would be predicted to be financially sound, and firms with a Z score below a certain level would be expected to fail.  Altman also identified a range of Z scores in between the non-failure and failure categories in which eventual failure or non-failure was uncertain.
· Altman’s Z score model (derived in 1968) emerged as:

Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + 1.0X5
Where 

X1 = working capita/total assets
X2 = retained earnings/total assets

X3 = earnings before interest and tax/total assets

X4 = market value of equity/book value of total debt (a form of gearing ratio)

X5 = sales/total assets.

· In Altman’s model, a Z score of 2.7 or more indicated non-failure, and a Z score of 1.8 or less indicated failure.

· Altman’s sample size was small, and related to US firms.  Subsequent research based on the similar principle of identifying a Z score predictor of business failure has produced different predictions models, using a variety of financial ratios and different Z score values as predictors of failure.  It could be argued, for example, that different ratios and Z score values would be appropriate for conditions in the UK.

The value of Z scores

A current view of the link between financial ratios and business failure would appear to be that: 

(a)
the financial ratios of firms which fail can be seen in retrospect to have deteriorated significantly prior to failure, and to have been worse than the ratios non-failed firms.  In retrospect, financial ratios can be used to suggest why a firm has failed;

(b)
no fully accepted model for predicting future business failures has yet been established, although some form of Z score analysis would appear to be the most promising avenue for progress.  In the UK, several Z score-type failure prediction models exist, and are used by consultancy firms to assist clients (such as banks).

Because of the use of X4:  market value of equity/book value of debt, Z score models cannot be used for unquoted companies which lack a market value of equity.  Alternative K score models, which are not limited in this way, have been developed.

Argent’s failure model

· From historical data on a wide range of actual cases, J Argenti developed a model which is intended to predict the likelihood of company failure.  The model is based on calculating scores for a company based on (a) defects of the company; (b) management mistakes and (c) the symptoms of failure.  For each of the scores (a), (b) and (c) there is a danger mark.

· Among the most important factors in the model are the following.

(a)
Defects

(i)
Autocratic chief executive (Robert Maxwell is an example here)


(ii)
Passive board


(iii)
Lack of budgetary control

(b)
Mistakes

(i)
Over-trading (expanding faster than cash funding)


(ii)
Gearing – high bank overdrafts/loans

(iii)
Failure of large project jeopardises the company (for example Laker Airways)

(c)
Symptoms

(i)
Deteriorating ratios


(ii)
Creative accounting – signs of window-dressing


(iii)
Declining morale and declining quality

R J Taffler and H Tisshaw Model

· R. J. Taffler and H. Tisshaw applied the approach to UK data and developed two ‘Z scales’, one for quoted manufacturing enterprises and one for non-quoted manufacturing enterprises, statistical analysis resulted in the following formula:

Z = C0 + C1R1 + C2R2 + C3R3 + C4R4
C0 to C4 are coefficients and R1 and R4 are the following ratios:
R1 
=
Profit before taxation

C1 = 53%



Current liabilities

R2
=
Current assets


C2 = 13%



Total liabilities

R3 
=
Current liabilities

C3 = 18%



Total assets


R4 
=
No credit interval 

ie It’s the length of time which the

company can continue to finance its operations using its own assets with no revenue inflow.

C4 = 16%


= 
Immediate Assets – Current Liabilities


Operating costs excluding depreciation 

· The four ratios combine together various aspects of profitability and solvency to produce a Z score.  When they turn to the unquoted manufacturing enterprises the formula comprises not four but five ratios.

Taffler and Tisshaw claim very good results for their formula but, because of their proprietary interest, have not been willing to publish the final C0  coefficient.

· The benchmark used to detect success or failure is 0.2.  Companies scoring above 0.2 are unlikely to fail, while companies scoring less than 0.2 demonstrate the same symptoms as companies that have failed in the past.

PAS – score:  performance analysis score

· Taffler adapted the Z-score technique to develop the PAS-score.  The PAS-score evaluates company performance relative to other companies in the industry and incorporates changes in the economy.

· The PAS-score ranks all company Z-scores in percentile terms, measuring relative performance on a scale of 0 to 100.  A PAS-score of X means that 100 – X% of the companies in the comparison have achieved higher Z-scores.

· The PAS-score details the relative performance trend of a company over time.  Any downward trends should be investigated immediately and the management should take appropriate action.  For other danger signals see Holmes and Dunham. 
A-scores
· A-scores concentrate on non-financial signs of failure.  This method sets out to quantify different judgemental factors.  The whole basis of the analysis is that financial difficulties are the direct result of management defects and errors which have existed in the company for many years.
· A-scores assume that many company failures can be explained by similar factors.  Company failure can be broken down into a three-stage sequence of events:

1. Defects.  Specific defects exist in company top management.  Typically, these defects centre on management structure; decision-making and ability; accounting systems; and failure to respond to change.

2. Mistakes.  Management will make mistakes that can be attributed to the company defects.  The three mistakes that lead to company failure are very high leverage; overtrading; and the failure of the company’s main project.

3. Symptoms.  Finally, symptoms of failure will start to arise.  These are directly attributable to preceding management mistakes.  Typical symptoms are financial signs (eg poor ratios, poor Z-scores); creative accounting (management might attempt to ‘disguise’ signs of failure in the accounts); non-financial signs (eg investment decisions delayed; market share drops); and terminal signs (when the financial collapse of the company is imminent).

· To calculate a company A-score, different scores are allocated to each defect, mistake and symptom according to their importance.  Then this score is compared with the benchmark values.  If companies achieve an overall score of over 25, or a defect score of over 10, or a mistakes score of over 15, then the company is demonstrating typical signs leading up to failure.  Generally, companies not at risk will score below 18, and companies which are at risk will score well over 25.

Consider our A-score assessment of DNB Computer Systems plc:

	Defects:

Mistakes:

Symptoms:
	Weak finance director

Poor management depth

No cash flow plans

No costing system

Main project failure

Financial signs

Total A -  score
	2

1

3

3

15

4
	9

15

4
28


· According to our benchmarks, DNB Computer Systems plc is at risk of failure because the mistakes score is 15 and the overall A-score is 28.  Therefore,  there is some cause for concern.  Why did the main project fail?  To which of the symptoms was it due?

Other indicators of financial difficulties

You should not think that ratio analysis of published accounts and score analysis are the only ways of spotting that a company might be running into financial difficulties.  There are other possible indicators too.

(a)
Other information in the published accounts
Some information in the published accounts might not lend itself readily to ratio analysis, but can still be an indicator of financial difficulties eg 
(i)
very large increases in intangible fixed assets;

(ii)
a worsening cash plus cash equivalents position shown by the cash flow statement;


(iii)
very large contingent liabilities;

(iv)
important post balance sheet events.

(b)
Information in the chairman’s report and the directors’ report
The report of the chairman or chief executive that accompanies the published accounts might be very revealing.  Although this report is not audited, and will no doubt try to paint a rosy picture of the company’s affairs, any difficulties the company has had and not yet overcome will probably be discussed in it.  There might also be warnings of problems to come in the future.
The directors’ report is usually restricted to the minimum information required by law, but it might be interesting to check whether there have been any changes in the composition of the board since last year.  Have many of last year’s directors gone?  Are there many new directors, and if so, what are their qualifications?

(c)
Published information in the press
· Newspapers and financial journals are a source of information about companies, and the difficulties or successes they are having.  There may be reports of strikes, redundancies and closures.  Newspapers also report when directors of listed companies sell their shares:  what does this mean?

· There are often articles in newspaper which focus on particular companies.  If a company is in financial difficulty, adverse comments might well appear in one of these articles.

(d)
Published information about environmental or external matters
There will also be published information about matters that will have a direct influence on a company’s future, although the connection may not be obvious.  Examples of external matters that may affect a company adversely are as follows.
(i)
New legislation eg on product safety standards or pollution controls, which affect a company’s main products.
(ii)
International events eg political disagreement with a foreign country, leading to a restriction on trade between the countries.

(iii)
New and better products being launched on to the market by a competitor.

(iv)
A big rise in interest rates, which might seriously affect a highly-geared company.

(v)
A large movement in foreign exchange rates, which might affect a major importer or exporter seriously.

ALTMAN FORMULA

The Altman formula for prediction of bankruptcy is as follows.




1.2(A) + 1.4(B) + 3.3(C) + 1(D) + 0.6(E)

Where 

A = working capital/assets



B = retained earnings/assets



C = pre-tax earnings/assets



D = sales/assets



E = market value of equity/liabilities

A company which has a Z-score of less than 1.81 is regarded as being at risk.

You are given the following information in respect of four listed companies.

	
	Working capital
	Retained earnings
	Pre-tax earnings
	MV of equity
	Assets
	Liabilities
	Sales

	Andrea plc
	4,000
	60,000
	10,000
	20,000
	200,000
	120,000
	200,000

	Chenier plc
	2,000
	20,000
	0
	5,000
	100,000
	80,000
	120,000

	Maddalena plc
	6,000
	20,000
	(30,000)
	48,000
	800,000
	740,000
	900,000

	Roucher plc
	40,000
	200,000
	30,000
	100,000
	1,800,000
	1,000,000
	2,000,000


All figures are in £’000
Required

(a)
Calculate the Z score for each of the companies and comment on your results.

(b)
Describe the way in which the Altman formula was produced.

(c)
Discuss the argument that other ratios ought to be regarded as better predicators of bankruptcy.

