Detection of financial distress via multivariate statistical analysis


Multivariate Model for Bankruptcy Prediction
Mohammed   Alsaleh

College of Business Studies
PAAET , Kuwait

Abstract
In view of the failure of high profile companies like HIH and Enron, Financial distress or bankruptcy prediction has generated lots of interest recently. In this paper numerous financial ratios of American Health and Medical companies have been analysed to determine which companies will be the best for successful investment. Some guiding discriminate rule is given and a few factors were identified as measures of profitable company. 
Field of Study: Bankruptcy Prediction, Financial Distress Modelling.

Appendix

Table 1: Financial Ratios

	Abbrev.
	Variable name and definition

	ROA1
	Return on Assets (EBIT / TA)

We expect a positive estimated coefficient in the logistic regression because as this value increases, the probability of failure decreases.

	ROA2
	Return on assets after tax (EAT/TA)

	GR
	Gross gearing (Debt / Equity)

We expect a negative estimated coefficient in the logistic regression model because as this value increases, the likelihood of failure also increases

	CR1
	Current Ratio (Current Assets / Current Liabilities)

We expect a positive estimated coefficient in the logistic regression because as this value increases, the probability of failure decreases.

	QR
	Quick ratio – cash plus accounts receivable / Current liabilities
Liquidity measure

	CR2
	Cash ratio –  cash / Current liabilities

Liquidity measure

	CTA
	Cash to total assets 

	CATA
	Current assets to total assets

	QATA
	Quick assets to total assets

	OM
	Operating Margin : all profitability ratios increases in profitability increases chances of success

	PTM
	Pre-tax Margin

	ATM
	After tax margin

	OP
	Operating profitability

	PR
	Profitability ratio

	RICBT
	Return on invested capital before tax

	RICAT
	Return on invested capital after tax

	TDTA
	Total debt to total assets

	DTIC
	Debt to total invested capital

	CETIC
	Common equity to total invested capital

	TETA
	Total equity to total assets

	AR
	Activity ratio

	SR
	Solvency ratio

	AT
	Asset turnover – sales / fixed assets

	SNW
	Sales to net worth

	
	


Table 2: Descriptive statistics of the financial ratios used in this exercise

	Ratios
	Mean
	S.D.
	Range
	Variance
	Skew
	Kurtosis

	OM
	-0.67
	1.18
	4.48
	1.39
	-1.35
	0.58

	PTM
	-0.68
	1.24
	6.39
	1.54
	-1.97
	4.05

	ATM
	-0.72
	1.26
	6.01
	1.58
	-1.90
	3.51

	RICBT
	-0.30
	0.63
	3.37
	0.40
	-2.28
	5.88

	RICAT
	-0.33
	0.65
	3.45
	0.42
	-2.52
	7.09

	ROA1
	-0.17
	0.36
	1.77
	0.13
	-1.18
	0.95

	ROA2
	-0.21
	0.37
	1.76
	0.14
	-1.51
	1.93

	CR1
	2.51
	1.63
	7.81
	2.67
	1.47
	1.92

	QR
	2.03
	1.70
	7.43
	2.89
	1.55
	1.79

	CR2
	1.28
	1.65
	7.14
	2.73
	1.85
	3.41

	CTA
	0.26
	0.29
	0.93
	0.08
	1.03
	-0.28

	CATA
	0.57
	0.26
	0.98
	0.07
	-0.20
	-1.07

	QATA
	0.42
	0.26
	0.93
	0.07
	0.41
	-1.02

	TDTA
	0.20
	0.22
	0.80
	0.05
	0.92
	-0.37

	GR
	0.88
	2.08
	16.76
	4.32
	5.76
	41.19

	DTIC
	0.26
	0.28
	0.94
	0.08
	0.80
	-0.74

	CETIC
	0.47
	1.60
	10.74
	2.56
	4.73
	24.83

	TETA
	0.72
	1.03
	8.69
	1.07
	6.31
	45.40

	OP
	-0.63
	1.25
	7.39
	1.56
	-1.88
	4.16

	PR
	-0.68
	1.35
	9.61
	1.83
	-1.10
	3.88

	AR
	0.84
	0.66
	3.12
	0.43
	1.20
	1.40

	SR
	1.92
	0.94
	4.74
	0.88
	1.21
	1.78

	AT
	0.84
	0.65
	3.09
	0.43
	1.18
	1.33

	SNW
	1.59
	1.29
	4.72
	1.65
	0.83
	-0.14


Table 3: Cluster results

	
	Clusters

	
	1
	2
	3

	PTM
	-0.53
	-0.06
	-1.10

	ROA1
	-0.17
	0.02
	-0.20

	CR1
	1.78
	1.30
	4.34

	QR
	1.20
	0.70
	4.08

	CR2
	0.45
	0.04
	3.32

	CTA
	0.14
	0.01
	0.55

	CATA
	0.50
	0.24
	0.77

	QATA
	0.33
	0.11
	0.66

	TDTA
	0.23
	0.71
	0.08

	GR
	0.76
	9.26
	0.14

	DTIC
	0.30
	0.88
	0.09

	CETIC
	0.62
	0.12
	0.16

	TETA
	0.59
	0.10
	1.08

	AR
	1.01
	0.77
	0.47

	SR
	2.14
	2.55
	1.34

	AT
	1.01
	0.77
	0.47

	SNW
	2.01
	1.33
	0.66


