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ABSTRACT

This study sought to do

cument the fTinancial performance of the banking sector for the
period 1986 to 1990 and to develop a model to predict bank failure
using Tinancial vratios derived from annual published Tfinancial
statements.

Ratios cannot be evaluated iIn isolation and they carry some meaning
only if related to some standard, hence the need for development of
industrial or sector benchmarks. Return on assets (ROA) and return
on equity (ROE) for the banking sector 1is 2% and 24.9%
respectively, these can be considered as the sector®s performance
benchmark or norm and can be used for comparative analysis with
other sectors or industries. These norms were developed from a
sample of 30 banks who have been in operation for at least 6 years

prior to the period of interest (1986-1990).

The Kenya Banking authorities specify statutory ratios that must be
complied with by the sector in an attempt to ensure that prudent
management practices are employed but banks continue to fail. Bank
failure 1i1s no doubt very costly to investors, depositors, and
society at large and the benefits of being able to predict it
before 1t occurs cannot be over emphasised.

To develop a discriminant function a sample of 6 failed and 27 non-
failed (unmatched) banks were used. A set of 6 failed and 6 non-

failed (matched) was also considered in an attempt to control for

0



difference 1iIn characteristic of size and age, but the results in
the two sets (matched and unmatched) confirmed that Tfinancial
ratios can perfectly discriminate between TfTailed and non-failed
banks.

The discriminant functions developed showed that profitability and
liquidity ratios were the best iIn predicting failure. Each of the
fourteen (14) ratios that were considered contributed to the
discrimination function but the best ten (10) were net profit/total
equity, net profit/total assets, quick ratio, current ratio, net
profit/paid up or assigned capital, equity/total deposits,
equity/total assets, equity/total Iloans, current ratio and asset
growth rate. The other four ratios had insignificant contribution
and were in Tfact excluded in the matched sample Tfunction. These
were; total loan/total deposit, deposit growth rate, deposits/total

liabilities and net loans/total assets.



BACKGROUND

Banking services are demanded and supplied at a price (e.g.
interest rate) . It involves the function of buying and selling
money in the form of deposit collection from depositors and
availing credit to investors or borrowers. A bank must select
investment opportunities that suit the borrowers iInterests and
provide 1incentives to various sources of TfTunds who have surplus
funds.1
Generally savers and investors will use the financial performance
standing of the available institutions as one of the criteria 1in
deciding where to place their funds or where to borrow from.

The Kenyan banking system is very diverse in terms of institutions”
sizes and structure. There are 28 commercial banks, 59 financial
institutions (non-bank or NBFITS) , 10 building societies and 5
representative offices of foreign banks.2 They range from single
office institutions with assets less than Ksh. 20 million, to wide
branch network banks with assets above Ksh. 17 billion. This

complexity in structure and size must be reflected in their

performance levels.

The degree of success and profitability of an institution

depends on her managers” ability to achieve satisfactory financial

1 Weldon T.J. Taylor and Shaw Jnr.: cited by salami K.A.
"Marketing financial Services in Kenya: An overview" Finance,

June, 1989. pp. 8-13.

Directory of Commercial Banks, Financial Institutions,
Building Societies and Representative offices of foreign banks
operating in Kenya. June 1991: Central Bank of Kenya,

Bank Supervision Dept.



performance that provides essential public confidence.
This study attempts to outline the financial performance of the
Kenyan banking sector by analyzing and generating industrial norms
and comparing them to the legal-requirements that are iImposed on
the sector. A performance rating system which is based on more
objective sector bench marks can easily be accepted by institutions
than those that are arbitrarily assigned in a relatively more
subjective manner.
Financial statements is one of the basis for predicting Tfinancial
performance of a firm and it provides a way of reducing uncertainty
faced by creditors and investors.3
The Banking Act Cap. 488 was revised in 1985 and 1989 mainly because
of the banking sector crisis that were experienced in mid 1980s.4
It seems it is the trend to have revision of banking regulations
only after a crisis, as the evidence from the USA indicates.
"As our past history has demonstrated, it is very difficult to
get significant legislation pertaining to financial

institutions through Congress in the absence of a financial
crisis.1b

The Act gives the Minister of Finance fTull control of Ilicensing
banks both new and branch expansion by existing banks (section 5 &
6 of the Act). While this may act against liberalization or free
market, i1t iIs essential because it allows the Government to ensure
3 Otieno Odhiambo Luther; "Ratios-Strengths and Weaknesses™:

The Accountant (ICPAK) July/Sept. 1987 pp. 15.

4 "Problems 1in the domestic banking scene': Executive; Feb.
1985. pp. 27 - 28.

Horvitz M. Paul: "Stimulating bank competition through
Regulatory Action™: Journal of Finance. March 1965. pp. 1.
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soundness and integrity of the sector. However, bankers would like
to see a less legalistic and informal approach to supervision.

"While they accept that Congress wants to make sure that there is
no repetition of the recent savings and loan disaster, they believe
lawmakers have restricted the commercial banks so severely that

they cannot now compete effectively with unregulated Tfinancial
service Tirms."6

Kenya has a Financial Restructuring Program which has the support
of the World Bank with the ultimate objective of liberalizing the
sector through introduction of a more competitive financial market.
"Currently the World Bank is involved (through technical assistance
or credit projects) 1in bank restructuring exercise in a number of

developing countries including Ghana, Hungary, Kenya, Nigeria,
Pakistan, Turkey, Uruguay and Yugoslavia."

Any changes in a country®s monetary policy will be reflected in the
banking sector®s performance, but this effect will have some lag*
The Central Bank of Kenya has a department which i1s charged with
the responsibility of monitoring the performance of the entire
banking sector, with an objective of ensuring that the sector 1is
sound and runs with adequate iIntegrity to maintain the essential
public confidence. Part VII of The Banking Act stipulates the
powers and responsibilities of the Central Bank, while Part 1V

section 17 to 20 specifies the legal financial requirements that

4 Banking World (magazine): "Banks Mourn about over-
regulation.” April 1992, pp-.19.

Andrew Sheng: "The Art of Bank Restructuring Issues and
Techniques."™ Economic Development Institute of The World Bank
EDI  Working Papers 1991, pp. 1.

* Severn K. Alan & Rangarajan C. "The Response of Banks to
changes in Aggregate Reserves™ _Journal of Finance
Dec.,1965.pp. 651.



ust be met by all institutions licensed under this Act. These
equirements are prescribed by the Central Bank in the form of
inancial ratios covering Liquidity, Capital, Deposits and Assets,
he ratios are uniformly applied on all institutions irrespective
if their size, age, and structure. It 1is expected that such
itatutory requirements will direct the institutions to make use of
irudent management practices, hence better performance levels that
luarantees safety and soundness which 1is the basis of public
onfidence. This study will also attempt to establish the
elationship between the legal requirements and the Tfinancial
eerformance of the sector. However, a common question in the market
.S addressed on the need of this central banks® supervisory powers
3lus their related legal requirements9. George G. Kaufman has
strongly questioned the need for Federal Reserve System on
supervision and control of the sector and he argued that it should
anly exist for monetary policy aspects.D

Cn 1978 the U.S_A. bank supervisory authorities jointly introduced
i uniform system for rating banks. This system helped in providing
juick summary on Ffinancial position of individual banks or the
averall banking system. For such systems to be effective they
should be based on the common characteristics of weak institutions

so as to act as effective early warning systems.

Carson Dean: "Is the Federal Reserve System Really
Necessary?": "Reply': Journal of Finance, Sept. 1965.

pp- 486 - 489 .

D Kaufman G. George " Is The Federal Reserve System really
necessary ?'": "Comment". Journal of Finance , Sept. 1965
pp- 485.



>ut of the banking sector crisis of 1980s and the subsequent
imendment of The Banking Act Cap. 488 (then) in 1985 the Government
established the Deposit Protection Fund, whose responsibilities are
specified iIn Part VIII of The Banking Act, 1989. This fund is to
act as a deposit guarantee or insurance scheme for depositors.
The experience of Organisation for Economic Co-operation and
Development (OECD) countries suggest that the existence of such
schemes act as a powerful instrument for preserving the integrity
of the fTinancial system by limiting the likelihood of mass deposit
withdrawals and giving the governments more options on how to
contain banking sector crisis.”

This study will attempt to develop a discriminant model that can be
used to categorise banking institutions into non-failed and failed

or potential failure candidates.1

1 Pecchioli R_M. Prudential Supervision in Banking ; Trends in
Banking Structure and regulation in OECD countries: OECD,
1987. pp- 19 - 20.



CHAPTER 1
INTRODUCTION TO BANKING SECTOR IN KENYA
1.1 OVERVIEW OF BANKING
The Banking sector in Kenya perforins several functions which
contribute to the functioning of the financial system. Some of
their functions include the following:P

1. They participate in supply of money through creation of
credit in the form of loans.

2. Custodians of public money through deposit collection.

3. Supply of liquidity.

4. Provide flexibility and mobility of money through their
maintenance of iInterchangeability of currency and bank
deposits.

5. Provide mechanism of payment iIn an efficient manner.

6. Provide means of accumulating and investing savings.

7. Provide direct bill-paying or act as agents for collection

of bills, and
3. pro/ide business advise to customers.
From the above functions it is clear that this sector plays a very
significant role iIn boosting national output, employment and
income. It is therefore one of the fundamental sectors to the

country®s economic development.

P Salami K.A. "The Role of Liquidity Management; Commercial
banks must provide essential public confidence”. Finance,
September, 1989 ._pp.12-13.



Kenyan banking sector has been growing at a high rate.13 The table

below shows the growth rate of the sector between 1975 and 1991:

Year 1975 1982 1991
Commercial Banks 14 20 28
Growth rate 43% 40%
NBFITs 10 34 69
Growth rate 240% 103%
TOTAL INSTITUTIONS 24 54 97
Growth rate 125% 78%

Source: Extracted from Central Bank of Kenya Directory of banks and
financial institutions and building societies.

This growth rate especially i1n the 1980s may suggest the
financial performance iIn this sector must be or has been high to

warrant the attractiveness for growth.

1.2 BANKING# PERFORMANCE. BENCHMARKING AND FAILURE DEFINED

(@ Banking sector defined:

According to the U.S_A Internal Revenue Code 1954:

A banV 1is defined as: Any bank or trust company—-——— a substantial
portion of the business of which consists of receiving deposits and
making loans and discounts ----—- . Such terms also mean domestic

building and loan associations."H4

B Salami K.A " Marketing Financial Services 1iIn Kenya An
overview". Finance. June, 1989. pp. 8-13

MU U.S.A Internal Revenue Code of 1954: cited by Beazer F.
William; "The Law Lock-ins, and Bank Portfolio Choice."”
Journal of Finance.Dec. 1965, pp. 665.
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In this study banking institutions (all referred to as banks) are
organisations licensed under The Banking Act of 1989, which take
deposits from the public and lend the same as Qloans at some
interest. They are essentially profit making organizations who
attempt to raise fTunds at the lowest cost possible and invest or
lend at the highest interest rates. In their activities they act
as physical intermediaries between savers or depositors and
borrowers (investors). In the two major aspects of their
operations (i.e deposit collection and lending) assessment of risk
by both parties must be considered and this will be reflected in

the iInterest paid or earned by each.

®) Financial Performanee defined:
Performance is the ability to sustain income, stability and growth.
It is a measurement of relative investment results,b5 i1t can be
relative to one of the following: assets, capital, number of
employees, and other size measures.
Walter has identified three factors (i) to (iii) below, which have
made measurement of financial performance complexl6:
(i) The concern with tax structure which penalizes income and
makes investment Firms to put emphasis on capital gains rather
than their normal operations.

(i1) Continued erosion of purchasing power which forces one to

BWalter p. Stern: "Performance-Transitory or Real?" Financial
Analysis Journal; January-February, 1968 pp. 113

% Ibid pp. 110-111.



invest in capital appreciation rather than traditional income
objectives.
(1i1) Most companies are tied to their business cycle and
cannot grow faster than the industry that they are in or their
economies.
(iv) Detailed financial information is not available to the
general public and reliance on annual reports and accounts,
and market price performance may not be sufficient.
(v) Most markets in less developed countries including Kenya
are not efficient rendering market based measures
misleading.¥
© Benchmarkiné]or Industrial Norms Defined:
Adopting from Pryor S. LawrenceX, benchmarking can be defined as
measuring your performance against that of best-in-class companies,
determining how the best 1iIn class achieved those performance
levels, and using the information as the basis for your own
company"s targets, strategies and implementation. It is the act of
searching for industry"s best practices that lead to superior
performance. A bench mark 1is therefore a standard by which an
industry or group or class uses to judge the best.

Bench marks are used to understand what Ilevel of performance is*

7 Muragu Kinandu: "Market Efficiency: An Information

Approach™, The Accountant (ICPAK) , Oct/Dec; 199J..pp. 18-22 .

* Pryor S. Lawrence: ‘'Benchmarking: A self-improvement
Strategy,': The Journal of Business Strategy: Nov./Dec.

1989. pp-. 28 - 32.



really possible, and understand why the gap exists between a firm"s
current performance and the optimum performance.

"Benchmarking is the key to becoming the best of the best."D
This means through benchmarking banking sector executives may be
able to improve their performance, hence add value to their firms.
It is through benchmarking that one is able to compare services and

costs of different institutions within the banking sector.

(@ Bank Failure defined:

“"A problem bank 1is one that in the eyes of the Federal banking
agencies has violated a law or regulation or engaged iIn a "unsafe
or unsound"” banking practice to such an extend that the present or
future solvency of the bank is in question."2

A failed bank 1is one which is 1insolvent, they are largely
identified by bank examination procedures or when their creditors
take action against them.Z

For purposes of this study a failed bank 1is one which has been
declared ™"a problem bank™ by the Kenya Government banking
authorities. A popular example 1is the set of fourteen (14)
institutions that were taken over by the Government in December
1989.2 Otherwise any bank not declared so is assumed to be a non-

1 Bemowski Karen: "The Benchmarking Bandwargon.” Quality
Progress, January, 1991 pp. 19-24.

D Joseph F. Sinkey Jr. "A Multivariate Statistical Analysis of
the characteristics of problem banks."™ The Journal of Finance.
March, 1$75, pp. 21.

2 Paul A. Meyer and Howard W. Piefer: "Prediction of Banks
Failures': The Journal of Finance. Sept. 1970 pp. 853.

2 Daily Nation: "Banks to be reconstructed”, January, 1990
pp-11
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failed or non-problem bank.

1.3 THE NEED OF THE STDDY

Investment performance measurement In USA became a significant
issue to 1investors from 1960s. Before then investments were
monitored without any numerical measures.ll This significance
arose from more competition in the financial market between money
and pension fund managers.

" performance measurement has become a significant part of the
investment process in the past 25 Years."X4

May be this significance 1In Kenyan banking sector has not been
realised or 1t may be emerging now with the current harsh
competition in the local financial market plus the recent move to
liberalize the industry and develop a more active capital market.
Measurement of financial performance largely depends on
availability of data. One of the problems surrounding financial
performance is Qlack of a single statistic that can act as a
complete measure. It is generally accepted now that no single
statistic exists for measuring performance.l”
The other big problem is lack of a single statistic measure based
on past data which can be used to distinguish managers who can do
well from the poor ones. Altman argues that the target of 1980s
has been towards development of such distinguishing measures. This2

B Altman 1.E: Handbook of Financial Markets and Institutions;

John Wiley & sons. Sixth Edition (1987) pp-27-3.

2 Ibid pp. 27.3

5 Ibid pp- 27.4
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may be the ultimate ideal objective of such performance studies Iin
the future.

Flotation of shares by banking sector firms has been significant in
the last six years as it increased from 4 to 7 institutions,
registering an 1iIncrease of 75% . Investors through brokers or
directly would be interested on knowing the performance of these
firms and the only source that is readily available is the annual
published reports and accounts plus stock market prices. The
performance of such iInstitutions 1is not apparent from such public
information as there is need for further analysis for one to derive
any meaningful performance measure from them. It 1is therefore
necessary fTor users to re-express the financial statements through
calculation of ratios and observing trends. It would also be of
investor®s concern to know the effect of being quoted on the stock
exchange on a firm"s performance, this would come out more clearly
by comparing performance before and after being quoted.

“"Indeed, within the context of asset and liability management, a
bank®*s ability to raise needed funds in the market place depends
critically upon the standing of the bank iIn the market _._._.__.
which is a direct function of the market perception of its; capital
strength, profit performance and outlook™.%

The need of this study is justified by the great emphasis placed on

earnings or profit performance as opposed to other measures such as

asset volume growth rate.

¥ Pacchioli Op. cit. pp. 117.

12



Banking sector management have shifted their focus to profitability
because of recent developments in their sector which include:28
1. The need for additional capital adequacy funds meaning profit
should be boosted as a major source, (the Kenyan Banking Act of
1989 section 7 & 18).
2. Increasing need of provisioning by the Government banking
authorities, (section 20 (2)).
3. The need for funds to gather for expansion and modernisation of
customer services through advanced technology which calls for
capital intensive projects for *institutions to achieve readily
acceptable outlook and efficiency.
4. High volatility of interest and exchange rates coupled with
harsh competition especially with the current liberalization means
that the sector members are facing a higher risk exposure.
Banking sector holds a significant portion of Kenya"s GDP, in 1989
it had 20% GDP, by holding assets of about Shs 33 billion compared
to the country®s GDP of Shs. 170 billion (at current price then)
This means the performance of banking sector is of great concern in
determining the country®s economic performance or growth 1in
national wealth.
Also because the banking sector interacts with all other sectors of
the economy its performance may be a reflection of the entir(;

economy®"s performance and will definitely be of concern to national

2 Pacchioli lIbid pp. 117.

B Central Bank of Kenya Economic Report: for the financial
year ended 30th, June 1990. pp. 36 & 54.

13



economic planners.

1.4 STATEMENT OF THE PROBLEM
The Kenyan banking sector institutions as mentioned earlier are
complex iIn structure and size. All parties interested with their
performance may be facing problems out of their diverse
complexities. This problem may be more significant to bank
supervisors whose role iIs to ensure that the entire sector is sound
and adequately serves the fTinancial needs of the public. Despite
these complexities The Banking Act specifies fTinancial ratios which
are to act as basis of good performance. These ratios are applied
uniformly across the sector without any discrimination in relation
to an individual institution®s major characteristics such as size
in terms of assets, capital, branch network, age, deposits etc.
However, there seem not to be any evidence iIn this sector to
confirm that such ratios are the best indicators of sound financial
performance.
Ratios have meaning only if related to some standard.® This
jJustifies the need for some Tinancial performance standards or
bench marks of the banking sector in Kenya for their related ratios
to carry some meaning.
In summary the study attempts to answer the TfTollowing questions
among others:

1. What could be considered as the industrial norms or standard

2/Craig G. Johnson: "Ratio Analysis and The Prediction of Firm
Failure”. The Journal of Finance, Dec. 1970, pp- 1166.
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ratios of the Kenyan banking sector?

2. Which ratios are most important 1in detecting Tinancial
performance level of financial sector institutions and therefore
can be used to predict potential failure banks?

3. What weight should be attached to each ratio that is selected?
and

4. How should the weights be objectively established?

1.5 OBJECTIVES OF THE STUDY

1. This study attempts to develop banking sector®s financial
performance norms by using accounting based measures.

2. To establish whether financial ratios <can be wused to
discriminate between non-failed and failed or problem banking
institutions. The findings will then be compared with those ratios
which are being enforced by the banking authorities in terms of
their strength iIn prediction of bank fTailure.

"Section 17: Specifies the required ratio between capital and
deposits.

Section 18: Specifies the required ratio between capital and
assets.

Section 19: Empowers the Central Bank to specify the minimum
liquid assets and lists those items that are
considered to be liquid."d®

1.6 IMPORTANCE OF THE STUDY.
Financial performance analysis 1is done fTor the beggfit of

financial decision makers which i1nclude; investors, lenders,

managers, labour unions, government, etc.

P The Banking Act. of 1989. Part 1V

15



This study may benefit the following parties:
Investors, depositors, Tfinancial authorities (NSE, CMA, the
Government, the Central Bank, etc.), the banking sector executives,
financial consultants, and academicians.
Financial performance measure is iImportant to most parties as it
assists them to predict the future course of a firm iIn terms of its
likely earnings, stock prices, growth, and cash flow. Due to the
varied number of interested parties with different interest it is
difficult to come out with a unifgrm.measure that equally satisfies
all. There is need for methods that are flexible and general to
accommodate different user needs.
The common purposes of performance analysis may include any of the
following forras:-
(@ Comparing an actual performance with an expectation or
objectives,
(@ analyzing sources of good and bad performance,
(@) comparing performance of a single Tfirm in different
periods,
(@ comparison of performance of a firm with established
industry bench marks.
IT it can be established that ffinancial ratios can predict or
explain bank failure cases that were experienced in 1980s then
banking authorities may consider using such techniques to determine
how their supervisory resources can be allocated more efficiently.

The next section of literature review discusses various methods of

measuring financial performance and gives advantages and

16



disadvantages of each. It also gives some background information of

bank failure.
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CHAPTER 2
LITERATURE REVIEW
This Chapter 1is divided into two parts, Part | discusses various
methods of measuring Tfinancial performance while part Il covers

some empirical evidence of bank failure.

PART 1
METHODS OF MEASURING FINANCIAL PERFORMANCE
The two major methods of evaluating financial performance can be in
two basis:
(i) accounting data based and
(i1) market based.
This study considers both methods in this chapter and an outline of

both is given with their advantages and disadvantages.

2.1 ACCOUNTING DATA BASED METHODS (Traditional Techniques)

These are methods which utilize accounting data, they include
annual profits, earnings per share, return on capital employed or
return on shareholder®s equity, total return rate on assets and
earnings growth rate. Most of the accounting measures are based on
ratio analysis and it iIs important at this stage to look at various
characteristics of ratios identifying some of their strengths and

weaknesses.

18



2.1.1 Characteristics of ratios
Ratios are quantified concepts that allow an entity to be

evaluated against 1its peers (likes) and 1its own historical
performance.3 Evaluation of financial performance of banks
largely employ skills of financial analysts who have the art of
interpreting Tfinancial statements, and ratio analysis 1iIs a major
tool in this task.

Ratios can be classified into two, time and snapshot.2 Time

ratios measures period-to-period changes of a single 1item (e.g-

earnings), while snapshot measure a relationship between two items

in a single period (e.g. earnings to assets both 1in 1988).

However, what 1is important in ratio analysis 1is the level and

trend. For example apart from establishing earnings as being 20%

of asset (level) one would want to know whether that ratio has been

on a rising or falling (trend) over time.

Ratios can also be classified into normative and
descriptive.3 Normative are those which permit value judgement
(e.g return on assets, net charge-offs to loans, and equity
formation rate). Descriptive do not permit 1immediate value
judgement, but will tell more ?bout the kind of entity one is
analyzing (e.g net interest margin, and break-even yield).

To arrive at comparative performance analysis for the Kenyan
3 Lysons J.J, Intrator L.J. and Probber M.R. Bank Analysis
from External Sources. Cates, Lyons Co. INC NYC (1980) pp-5
2 1bid pp-5

3 Ibid pp-6
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banking sector one must come out with the "mean" ratios of
institutions 1iIn the same peer group (i.e those same 1In size,
operations, locations and/or network). Ratios are also Tinteract”
because one ratio can be explained by one or more other ratios.

"The point is that i1t is essential to relate ratios together
in order to make valid interpretations'3F

This means the fewer the ratios used in an analysis, the greater
the risk of misinterpretation. This problem can be compounded by
the judgemental conclusions drawn by analysts.
2.1.2 Arguments for Accounting Economic Based Measures

1. Accounting numbers will reflect any actions that are taken
by managers. This means whenever managers take any actions that do
not work towards iImproving shareholders wealth then the same will
be reflected 1in accounting earnings Tfigure and on any other
earnings based figures or ratios.

“"The capital market response to an earnings announcement 1is
correlated with the magnitude of the “unexpected® component of
the earnings number™1

This means the share prices of a quoted bank will fall to reflect
any unexpected fall 1in earnings and vise versa.

2. Accounting ratios can be used to predict effects of some
firm®"s position iIn future. Altman (1968)3 used accounting ratios

to discriminate between bankrupt and non-bankrupt firms where he

3 Ibid pp-8

Brown (1968) and Beaver (1979): Cited by Mwarania K.M :
"Executive Compensation Shareholder Wealth and Managerial
Performance™. The Accountant (ICPAK) October-December 1986

BB+5-7
H Altman (1968): cited by: Mwarania K.M., op cit, pp.6.
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established that the firms could have been predicted correctly two
years before bankruptcy. Similarly Wansley"s studies of 1983%
showed that price earning ratio and other accounting ratios could
be used to discriminate between firms that were takeover targets
and that were not, he concluded, that a correct prediction could
have been made a year before the takeovers. Beaver used 30
different financial ratios and he concluded that investors use the
information content of ratios in predicting corporate sickness or
failure and he suggested that ratios can be used to predict failure
five (B) years prior to TfTailure3. These studies show that
investors and other Tinancial decision makers can base their
actions/decisions on ratio analysis.

3. Kaplan® has argued that accounting measures act as a
better assessment tool on managerial performance or actions than
market based measures. This 1s because market based measures are
more prone to external Tactors ~hat are outside managers control
(e.g stock price, government actions, Jlabour shortage, general
business conditions).

"Accounting measures may provide less T"noisy”™ indicators of the
profitability of the actions taken by executives"40.

Wansley (1983) cited by Mwarania K.M. , op.cit, pp.6

w Beaver (1966) cited by : Otieno Odhiambo Luther; op. cit.
pp- 18.

Kaplan S. Robert: Advanced Management Accounting. Prentice-
Hall of India, (1988), pp-569

D Mwarania K.M "Executive Compensation Shareholder Wealth and
Managerial Performance™. The Accountant (ICPAK). October-
December, 1986 pp.5-7
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4. Accounting figures are based on standard generally accepted
rules which can be used by auditors to verify their accuracy. Thus
they are better measures because they are checked by both
independent parties (auditors) and any users who are familiar with
such rules.

5. Accounting measure are simple to compute and the
information required is always readily available. For example Banks
and financial 1institutions are legally required to publish their
annual balance sheet once a year in any public daily news papers4l.
This means some accounting information for the sector is readily

available to any interested party through the press.

2.1.3. Disadvantages of Accounting Based Measures

Financial statements data have inherent limitations, and it
follows then that ratios 1inherit some [limitations from them.
Miller2 argued that earlier studies were theoretically and
practically wrong because they emphasised individual ratios as
opposed to combination of highly reflective ratios or multivariate
ratios that were studied by Altman.48

1. Accounting numbers are based on “ad-hoc®™ rules specified by
the accounting profession. Lack of consistency of these rules

within and between firms 1is a problem 1In arriving at true

4 The Banking Act of 1989 Part V Section 22.

L Miller (1966) Cited by : Otieno Odhiambo Luther; op. cited
pp- 18

B Altman (1971) pp- 58 : lbid. pp- 18
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comparative analysis. For example institutions being compared may
have drawn their accounts using different accounting policies like
KCB who used historical cost with modification for revaluation of
freehold and lease properties in 1987 which other banks may not

have.4

2. When accounting numbers reflect an increased performance it
is not automatic that shareholders wealth also (iIncreases
correspondingly. Rappaport (1981) identified this feature in USA
oetween 1974 and 1979 when EPS grew by 15% while in the same period
return to ordinary shares was below inflation rate or negative.4
This means 1In some situations there may be some inconsistency
oetween accounting measures and shareholders wealth. This feature
rfould be more significant in periods of high inflation.

“"The =fictional®™ accounting gain is simply an artifact of the

impact of inflation on profits computed from the historical-

cost accounting system."4

3. Management can increase accounting earnings by using
actions that do not benefit the stockholder or even decrease the
firm"s value,4& e.g sell-of assets whose market value is well in
axcess of book value or changing accounting policies [like

lepreciation methods.

4. Window dressing of accounts is another disadvantage. This

4 Kenya Commercial Bank Limited: Annual Report and Account
1987.

% Mwarania K.M op cit pp. 6
% Ibid pp- 6
47 Kaplan S_Robert: op cit.pp. 569 .
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is serious 1iIn banking iIndustry as it is easily employed to derive
some desired balance sheet appearance. It is mainly used to

conceal poor or deteriorating financial positions.4l %

2.2 MARKET BASED MEASURES

Out of the above negative arguments on accounting based
measures other non-accounting based methods have been developed and
the most 1important one is the market based. Shareholders are
interested with what they can fetch incase they sell the share now
or in future. This means market values would be of more relevance

to them than accounting-based or book values.

2.2.1 Advantages of Market-based Measures:

1. Managers cannot easily manipulate share price values as
compared to accounting numbers which can easily be manipulated
through change of accounting policies.

2. Share prices are derived from market forces (demand and
supply) by investors, or brokers who act on any information related
to the firm. This process makes It a more objective measure than
the accounting measures which are based on arbitrary accounting
principles applied by managers.

3. Measuring shareholders wealth using market based iInformation8

* Eldoret Residential Seminar by Pannel Bellhouse Mwangi
"Banks and Financial Institutions”™ The Accountant (ICPAK)
July/September 1987, pp. 21-22 & 27.

M Largay and Stickey (1980) pp- 51 : Cited by Otieno Odhiambo
Luther Op. cit. pp. 16.
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is simple. Change in share holders wealth = Change in share price
over a period plus dividends over the period, (i.e. after making
adjustment for inflation) .©

4. Market share price 1is seen to be a better estimate of future

cash flows than book values.

2.2.2 Disadvantages of Market Measures
1. A share price may not really reflect the real value of the firm
because 1t considers only that information which i1s available to
the public and may not include any inside information.
“"The people within the Tfirm do not want to tell the world
about all those transactions, partly because 1t would be
costly and partly because it would give out information the
firm might regard as proprietary”3
This means the conditions of inadequate disclosure of information
forces users of financial statements to manipulate what is reported
to get out the best estimates of a Firm"s value.
2. It may be unfair to use share prices to evaluate financial
performance of managers because share prices incorporate external
market factors which are beyond the managers control3. |If used it
may cause some unfavourable trans®fer of wealth between shareholders

and managers.

3. Kenya capital market may not be well developed and even some

"Mwarania K.M. op. cit. PPe7
8 Fisher Black op. cit. pp.
B Kaplan S. Robert, op. cit. 570.
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publicly available information is not adequately processed.58 %
This 1is because for share prices to reflect a true shareholders
wealth there must be a mature and an efficient capital market.

From the above arguments against market based measures one can
conclude that Kenyan banking sector share prices may have little or

no relation to the true value of banks.

2.3 SELECTION OF AN APPROPRIATE METHOD

Where an efficient capital market exists then the market determines
the prices of securities of various firms and security prices have
been shown to be useful forecasts of firm performance reflecting
future performance 1in a relatively unbiased way.% In countries
like Kenya where capital markets are not well developed as quoted
earlier we are forced to rely on available financial data which
takes us to traditional form of analysis.

The basic difference of the two methods 1is that market prices
reflect a point iIn time value while accounting data based values
are associated with a period as they measure change in value over
a period. This may explain why published accounts must have
previous year®"s figures to facilitate evaluation of change in value
3over time. Beaver in his later studies concluded that there was no
perfect association between ratio forecasts and market movements

he suggested that investors look at both ratio and non-ratio

8B Muragu Kinandu op. cit. pp. 20-21.
5 Mwarania K. M. op. cit. pp. 7.
% Beaver (1987) :Cited by Otieno Odhiambo op. cit. pp. 15.
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information.%

From the above analysis of the two major methods i1t can be
concluded that none may be considered the best. It is recommended
that both are used because a single method may not be best for all
firms. Consideration should be given to the purpose of measurement
e.g 1If 1t is for evaluation of management then it iIs more sensible

to use that which has less influence from external factors.

#Beaver (1968) : Cited by Ibid. pp. 18.
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PART 11

EMPIRICAL EVIDENCE OF BANK FAILURE

2.4 EARLY STUDIES

Most bank fTailures are of recent times and not much has been
documented5/, other than public media covers (i.e. newspapers,
magazines and journals) in Kenya no other literature on this
subject was found. However, other studies on the same include
Sprague (Nov. 1927), Spar (March, 1932) and Garlock (1941), those
of 1960s are Cotter (1966) and Cox (1966)58. Most of the earlier
studies (before world war 1l) were few and did not ascertain the
specific characteristics which differentiated failed from non-
failure banks. Hoace Secrist ( 1938) suggested that simple balance
sheet analysis cannot discriminate banks into the two groups and he
recommended that better differentiation can be achieved through

multivariate analysis.

2.4.1 Bank Failures 1in America

Bank failures have been recorded through out American history as
shown on the table overleaf.

These failures prompted the American government to take extensive
legislative amendments 1iIn an attempt to prevent such similar

occurrences. For example banks were barred from paying interest on

% Andrew Sheng "The Art of Bank Restricting”: EDI working
papers World Banks 1991 page 1.

B Paul A. Mayer and Howard W. Piefer: Op. Cited, pp- 854.
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demand (current account) deposits and other excessively risky
activities such as stock under-writing. In 1933 federal deposit
insurance corporation (FDIC) was established and this institution
provides insurance cover to depositors which in turn enhanced the

public confidence on the banking sector.

Table 2.4.1 Bank Tfailure in America:

Period Number of banks which Total banks
failed or suspended in existence
operations

1. Panic of 1893 approx. 500 9,500 (5% failed)

2. 1913 Monetary Crisis 105 not given

3. 1914-1915 over 150 [

4. 1916-1917 over “150 .

5. 1920s an average of 588 each year®* "

6. 1930s to 1933 9,100 L

Source:extracted from Chavim Herezig-Marxs: Bank failuresédl

2.4.2 Bank Failures in Kenya
Similar failures were experienced iIn Kenya in 1980s where about
fourteen banks and financial institutions failed (collapsed).

......... taken to avert a repeat of the 1984/5 chain collapse of
banks and financial houses---—-- e

D NOTE: Data on bank supervision prior to 1934 are not wholly
comparable with data from later years because some suspended
banks subsequently reopened.

“"Thomas M. Hawilesky and John T. Boorman: Current
perspectives in  Banking: Operations. Managements and
Regulations,AHM Publishing Corp. second edition, (1980).

pp- 488-489

@ Daily Nation : "Banks to be reconstructed 2 World Bank
experts appointed for the purpose'™; Tuesday 2nd January,1990
pp-11
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Similarly, the Kenya government like the U.S. introduced some
amendments iIn theilr banking act iIn 1985 and 1989 as a result of
these crisis. In the 1985 amendment an insurance scheme under
Deposit Protection Fund Board (DPF) was established (part VIII
section 36-42 of the Banking Act refers) to protect the interests
of depositors. This board has started playing some significant
role iIn taking over or managing problem institutions or lending
funds to them e.g formation of Consolidated Bank of Kenya in 1989

as a means of enhancing the public confidence 1iIn the banking

sector.

2.4.3 Implications of Bank Failure

When banks fail, investors, depositors and general public (society)
face some losses or costs. Prediction of failure due to whatever
cause will help in reducing the-length of time losses and costs,
are incurred, and minimizes the amount of misallocated resources.®
This means it pays for economies to minimize the chances of bank
failure arising in order to eliminate waste or misallocation of
scarce economic resources. This can only be realised if the causes
of bank failure are known and 1is possible to identify potential
failure candidates (institutions) early enough so as to allow for

some safety or reconstruction schemes to be developed and

implemented successfully.

£ Paul A. Meyer and Howard W. Piefer. op. cited, pp- 853
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2.4.4 Findings of Empirical Studies

Empirical findings have shown that factors such as asset
composition, Jloan characteristics, capital adequacy, sources and
uses of revenue, efficiency, and profitability act as good
discriminators between failed and non-failed banks. Sinkey (1970)
in his study hypothesised that quality of management and honesty of
employees are the major internal factors which explain banking
problems as opposed to external factors. Mayer and Piefer also
agreed that external factors are relatively unimportant because
local economic conditions had not been significant causes of
problems in U.S banks.

Although it may be difficult to measure these two major Tactors,
managerial ability can easily be identified through performance
measures. However,it is expected that over a period of time these
factors can be reflected in a banks financial statements. This
means by examining financial ratios one may capture the results of
management decisions and will indirectly be evaluating managerial
performance.

Altman (1968) carried out his survey 1in USA, Japan, Brazil,
Australia and Canada and in all the five countries he found marked
differences between financial ratios of fTailed and non-failed
groups of firms &

IT differences between good and poor management can be reflected
in financial ratios over time then analysis of such data allow

“Foster George: Financial Statement Analysis; Pentice-Hall
International. Second Edition (1986) pp. 551.
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jrediction of bank failure in advance.

Jrevious studies in America have shown that most bank deterioration
ro problem status (or collapse) is not an overnight change but is
a gradual (over-time) development. Such Tfindings can be seen as
the basis of developing financial based predictors of potential
failure candidates.

Factors such as size, number of offices or branch network, local
market or sector conditions may have a direct 1Impact on an
institution®s financial performance and may not allow direct
comparability of different banks. To control for such anomalies a
set of carefully matched institutions may be used in development of

discriminant functions. Piefer (1970) matched banks under the,

following conditions:-

(@ the same city-,

(M) approximately same size (or peer groups) , this can be based on
assets, deposits, branch network or any other measure of size.

(© same age,

(d same regulatory requirements, and

(©) used data which covered the same period.

Such similarity allowed Piefer to ignhore exogenous variables such
as local economic conditions because they were considered to apply

uniformly, and therefore insignificant to be included in the

analysis.
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2.4_5_Early Warning System of Potential Failure Banks ~

Sinkey (1975)w developed a model which was used to predict
potential problem banks that required more attention from bank
examiners. He developed the model by comparing 113 problem with
163 non-problem banks and determine the ratios which had the
minimum misclassification by carrying out two tests:

(@O test of equality of group means and

(@ test of dispersion matrix equality between groups.

He found that net capital ratio was the most important
discriminator between problem and non-problem banks. The model was
in form of a quadratic equation:

1.8195 (NRC) - 0.0711387 (NCR)2 - 4.4503 <= 0

where:

NCR

K+R-0C /A

K = total capital accounts
R = valuation reserves
C = loans that are unduly risk

C=1L+ D + S where:

L = "loss " classified loans
D = "doubtful'™ classified loans
S = "substandard'" classified loans

IT the value of the LHS of this quadratic equation is equal to or
less than zero then the bank was classified as a problem bank and
required closer monitoring.8

& Harvilesky T_.M. & Boorman J.T. op. cit. pp. 509-525
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Sinkey®"s second study was on information content of balance sheet
and income expense data where he confirmed existence of information
content. From this study he concluded that an early warning system
would be effective only if the following problems are resolved
(@ The information is extracted iIn a timely and efficient manner.
This calls for on-spot examination immediately after data have
*

been analyzed.

(@ Supervisory and examination personnel are convinced that

information 1is useful. )

Sinkey improved his single ratio prediction model by developing a

discriminant function based on multivariate discriminant analysis

(MDA) technique where seven variables (ratios) were used.

The seven variables used were:-

(O LRI = interest and fees on loans as a percentage of total
operating 1income, (this measures the Ilevel of income
concentration).

(@ . OEOl = total operating expense as a percentage of total
operating income, (this measures operating efficiency of
management) .

3. USA = US government securities as a percentage of total

assets, (this measure liquidity and asset composition).

4. SLA = state and local securities as a percentage of total

assets, (this measures asset composition).

5. LA = total loans as a percentage of total assets, (this

measures Qloan volume as a composition of assets)

6. NFA = Net Federal Funds, (salesminus purchases) as a
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percentage of total assets, ( this measures fTederal fTunds
activity and aggressiveness of liability management).

KRA = capital and reserves for bad debt losses on loans as a
percentage of total assets.(this measures capital adequacy).
Out of application of such ratio analysis the American banking
authorities have developed an early warning system which
computes three statistics that compares each predicted problem
bank to all insured commercial banks 1in the whole country,

region, and state.®

2.4_.6 Advantages of an Early Warning System:

1. Prevention of bank failure

An early identification of problem banks allows banking
authorities to focus on them and prevent further
deterioration. This may mean fewer bank failures and minimize
losses to deposit protection fund, depositors and society in
general.

Banking authorities will be able to allocate their examination
resources more efficiently as the system can be wused to
determine the order, depth/intensity and frequency of each
bank®*s examination.

The system will give more value to balance sheet and profit
loss information and other statutory returns collected by
banking authorities as they will be more useful in providing

data for the warning system.

& 1bid pp. 522
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4. It makes 1identification of problem banks more objective
therefore strengthen the acceptance of banking authorities
evaluation iIn the industry.*

5. The model also acts as a means of evaluating the supervisory
authority member®s ability to rate banks correctly.

6. It allows individual 1iInstitutions®™ management to carry out
self-appraisal evaluation which may lead to more prudent

management skills being employed in the industry.

2.4.7 causes of Bank Failure ~ n 0*>* C
Aristo"bulo de Juan6é! identified the following as major causes of
bank failure: mismanagement, lack of/or poor supervision, and

political pressure.

@ Mismanagement

This can be classified into four types: technical, cosmetic,

desperate and fraud.

() Technical mismanagement - arises out of application of
inadequate policies and practices which can take the form of
over extension, poor lending, lack of internal controls, and
poor planning in management functions.

(i) Cosmetic management - this involves buying time to remain
in control by hiding past and current losses . This can take
the form of rolling over loans, capitalization of interest6

® Aristo"bulo de Juan "Does Bank Insolvency Matter? and What
to do about It?"" EDI Working Pagers World Bank, 1991 pp.l1-33.
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(when it is clear that it will not be realized at all) and
fictitious or unrealistic collateralization.

(iii) Desperate management - arises when bank managers see a danger
of having losses (capital loss) or not being able to meet a
target dividend pay out rate and seeks for ways of making up
for such deterioration. Common practices used are speculation,
paying above market rates for deposits and charging high
interest rates.

(iv) Fraud management - arises when management decides to divert
part of the bank"s liquid funds when dangers of 1iliquidity
approach. Common methods employed are lending to companies
and buying or selling companies that are owned, or connected

with the bank.

(®) Poor or lack of supervision

The purpose of supervision is three fold: regulatory, verification
and enforcement. A supervisory unit is effective Iif the regulatory
system gets proper disclosure of information, and have an effective
and efficient means of verifying the true position as reported.
Also the unit should have an effective and prompt means of
enforcing any remedial action that is deemed necessary otherwise
any identified problems may grow and the supervisory mechanism will
be discredited.

"Many developing countries show some major gaps iIn bank
regulation. "6

& 1bid pp-5
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De Juan has identified six bank supervisory weaknesses which less
developed countries fTace:
(@ Capital adequacy requirements are too low to absorb losses and
some elements that are considered as capital are not proper e.g
frequent property revaluation reserves.
() Capital requirement is expressed as a percentage of deposits or
assets without considering the risks involved.
(© Accounting systems are poor especially on loan classification
which is based on formal requirements of security cover as opposed
to the actual riskiness of the borrowers.
(@ Limitation of exposure or loans to related parties are relaxed.
® Regulatory institutions are within the central bank or ministry
of finance with limited powers,insufficient quality staff with low
remuneration. Most of their on-site work place more emphasis on
administrative regulations as opposed to financial health of banks.
(M) External auditors who are meant to supplement regulatory system
is a fTailure because they merely adhere to domestic accounting
principles which are not explicit on principle risk areas such as

provision for loan losses and interest accruals.

(© Political pressure

Governments influence the running of banks through the following

ways:

(@ Banks may be required to iInvest on specific sectors or
government securities.

() Most state-owned banks have their management appointed under
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political considerations making it difficult to have competent
and independent professionals iIn the board.

(© Pressure on non-recovery or tolerance for non-repayment 1is

common.

(@ Inadequate legal procedure fTor recovering loans which are

lengthy and complicated and some take over fTive years.

2.4.8 Common Features of Potential Failure Banks

De Juan identified the following as common features of distressed

or problem banks6:

0 Negative net worth out of past or present losses,

o0 Non-disclosure of losses out of poor accounting rules and
practices, inadequate supervision, and unreliable external
auditors.

0 Extravagant spending making operational costs rise out of
proportion with the size of the business,

o They provide high deposit rates to attract funds as they need
liquidity at -v cost. This compounds the loss making
position as cost of funds will be too high,

o0 Lending at high interest rates to mainly speculators and high
risk operators who may be unable to repay,

o Deterioration of loan portfolio as they keep lending more to
their major big borrowers because of fear that if they fall the
bank will equally follow suit,

0 Use of hiding and creative accounting.

@8 Ibid pp- 2-4
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CHAPTER 3

PERFORMANCE ANALYSIS TOOLS

3.1 MAJOR RATIOS TO BE USED IN THE ANALYSIS

3.1.1 EARNINGS AND PROFITABILITY. RATIOS

Earnings is the most important factor to analyze because it is

essential for:-

a) Absorbtion of loan losses

b) To finance internal growth and act as an indicator of share
holders wealth growth through earnings formation rate

(EFR).

c) Earnings growth rate iIs compared to asset growth. If asset
growth 1is high while earnings growth is low then assets of
lower profitability may have been acguired (reducing
earnings growth) or asset expansion at the expense of
profitability has been undertaken.

To evaluate earnings return on total assets (ROA), net earnings
divided by total assets is examined. This is a level ratio, other
level iIndicators include return on stockholders®™ eguity or

networth.

3.1.2 CONDITIONAL ANALYSIS RATIOS
Lyons, Intrator and Probber6” argue that it is important to do

further analysis on capital adequacy, asset quality, liquidity and

®Loys J.J.,Intrator L.J. & Probber M.R. op. cit. pp. 67 - 92.
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off-balance sheet risk, to be able to come out with better
performance evaluation of any banking sector. The justification of
extending analysis to these aspects iIs because earnings effect is
finally reflected in these items. At the same time poor earnings
may be realised out of the poor fTirm®"s conditions that may be

reflected iIn these 4 areas.

a) capital Adequacy
Capital adequacy and formation can be evaluated through four
ratios:- (1) equity TfTormation rate (EFR), (1) capital as a
percentage of total assets, (iii) capital to total loans and (iv)
capital to total deposits. The Basle Committee report of mid-
1980s© plus the Central Bank of Kenya®s Circular no. 1/86 of 1991 7
requires banks to maintain a minimum capital at 8% of total
assets.
EFR= Retained Earnings/Shareholder® equity. It shows the extent

to which equity growth can support loan or asset growth.

b) Liquidity Position.
Section 19 of the Banking Act of 19892 requires banks and

financial institutions to maintain a liquidity level of 20% and 24%

O Frame work for measuring risk based capital: A report from
Basle Committee on Banking Regulations and Supervisory
Practices.

7 Central Bank circular No. 1/86 of 1991 issued to all banks
and financial institutions on capital adequacy requirements.

‘s The Banking Act. of 1989. Section (19)
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of their total deposit liabilities respectively. Where liquid
assets includes cash in hand, nre.t balances with the Central Bank,
current accounts with other banks and financial institutions plus
uncleared effects, and Kenya Government Bills73.

Liquidity is a relative term, it is considered to include only
those assets that can be converted into cash iIn the shortest time
possible with a minimum loss. In this banking sector any asset that
can be liquified iInto cash within a period that is less or equal to
90 days is considered to be liquid.

"Liquidity management is the focal point of commercial bank®s
management' .4

Liquidity acts as defense from unexpected losses that may arise
out of deposit run-off crisis or when external fund iInterest rates
rocket Tforcing the bank to get other funds, e.g acquiring
additional liabilities under adverse market conditions like Trade
Bank and Panafrican Bank7s.

The following ratios are to be employed in evaluating liquidity
position:-

(@) Quick assets to deposits= Cash + Marketable Securities
Total Deposits

This measures the ability to Iliquidate current assets to meet
deposit run-offs.

(i1) Loans to deposits = Total loan/Total Deposits. This measures

Salami K.A. " The Role of Liquidity Management Finance.
September , 1989. pp. 12-13.

4 lbid pp. 12.
H Daily Nation (Kenya), 8th Feb., 1992 .
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the extent to which deposits are locked up in loans or the extent

to which deposit money is utilized.

(i) Current ratio = Current Assets/Current liabilities. It
measures the ability of liquidating current assets to meet current
liabilities as they fTall due.

Liquid assets that are maintained to meet the minimum legal
requirements are of extremely limited use as assets. Bankers
generally consider legally required reserve balances as part of the
most #1lliquid segment of their asset portfolio. They see it as
useful over long periods just as a cushion against penalty rates of
interest.h This means banking sector is being forced to sacrifice

profitability at the expense of meeting legal requirements.

© Asset Quality

Most of the ratios that are meant to measure this condition
are not available on published accounts unless one gets access to
more detailed accounting data. Ratios such as:(i) percentage of
non-performing loans and (i1) non-current loans to total loans, and
(iii) loan loss reserves to total loans, are better measures if
relevant data were accessible. In published accounts net loans
(after deducting provisions) to total assets shows what portion of
assets is iIn loans. The trend of this ratio should be compared to

deposit liability growth rate.

® Carson Deane: Op. cit. pp. 486.
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3.2 MARKET RELATED MEASURES

Use of price earning ratio where a company®s market price and
most recent earnings is used to arrive at estimated value, this is
a popular method7/. In this method earnings is multiplied by a
standard price earnings ratio to get an estimated firm value.
Trend analysis of such values may give an indication of the
financial performance of each institution If the relevant data were
available. The basic problem is that most of these institutions
are not quoted in the stock exchange , while some of those quoted
might not have had a reasonable period in the stock market to allow
stability. Among the non-bank institutions only Credit Finance
Corporation, Diamond Trust, Kenya Finance Corporation and National
Industrial Credit are listed and all have had more than five years
in the stock market. For banks it is only Barclays which has
operated in the stock market fTor almost five years the other have
had 3 and 2 years KCB and Standard respectively. Other closely
related methods that could be used include dividend yield basis.
As mentioned earlier in section 2.2.2 above inefficiency of Kenya
Capital Market may disqualify the use of most market based methods.
In view of the above analysis of market based measures in Kenyan
banking sector this study will employ only accounting based

performance measures.

Mellet J.H. and Edward R.J. ;Accountancy for Banking
Students : The Chartered Institute of Bankers, 3rd Edition 1988.
pp- 251-280.
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CHAPTER FOUR
RESEARCH DESIGN
This chapter specifies the research design that was employed to

achiee the two main objectives stated in Chapter One.

41 THE POPULATION AND PERIOD OF STUDY

All banks and financial institutions registered and licensed under
tte Banking Act.

Te period of study is between 1986 and 1990.

Goice of period of study is Tive years and this is taken to be
reasonable because average ratios shift over time7, and due to

availability of necessary data.

® THE SAMPLING CRITERIA

421 THE SAMPLE CRITERIA FOR SECTOR PERFORMANCE BENCHMARKS

his section gives the criteria fTor selecting a sample of
nstitutions that were used to derive sector performance norms or
eenchmarks.

For the purposes of this study an institution must meet the
following criteria to be considered relevant for the study:
<Should have been in operation before or from 1980.

. It's annual reports and accounts must be accessible as the study
s based on financial performance measures that are accounting

ased.

"Edward 1. Altman: "financial Ratios, Discriminant Analysis
and the Prediction of Corporate Bankruptcy'. The Journal of
Finance, Sept. 1968. pp- 590.



3. The firm must be in operation at present.

The objective of using this criteria is to ensure any outlier that
may arise from new or exiting firms is eliminated. It is assumed
that the five year operation period is adequate for a firm to get
to its maturity state Tor purposes of measuring Iits average
financial performance.

Based on this criteria 41 institutions were eligible as the
population of study but information for only 30 was available and

all these were considered iIn the analysis.

4.2.2 SAMPLE CRITERIA FOR DETERMINATION OF DISCRIMINANT FUNCTION
This section describes the criteria used to derive a sample of
institutions that were used to establish that the ability ratios
can discriminate between failed and non-failed banks.
The initial i1ntention was to consider all 14 banks that failed and
were taken over by the Government in 1989, but data for only 6
institutions was available and all (6) were considered in the
discriminant analysis.
To derive a reasonable sample size a control group of 27 non-failed
banks were considered. Again these were the only ones whose
financial statements covered the period of interest (1987 and 1988)
and were available.
Kiragu?Z and Piefer (see section 2.4.4) used matched samples to
Kiragu 1.M.; "Prediction of corporate fTailure using price
adjusted accounting data.”: A unpublished M.B.A. Project of
the University of Nairobi; July 1991, pp. 25.
Kiragu used 10 failed and 10 non-failed firms in an attempt to

control for variability of company characteristics.
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improve comparability of results.

To test for the effect of unmatched sample size, mentioned above
another set of 6 failed and 6 non-failed matched banks that were

similar in size and age were analysed over the same period.

4.3 DATA COLLECTION (applies to all samples and objectives)
The study 1is based on secondary data. This 1is a set of

characteristics mainly ratios that are derived from annual reports

and accounts of the population of interest.
The accounts details were obtained from individual iInstitutions,

Nairobi Stock Exchange, daily news papers, journals and magazines

for the period 1986 to 1990.

Sixteen (16) financial ratios were used in the analysis, all are

listed below:

Net profit Before Tax/Total Assets

Net profit Before Tax/Paid up or Assigned Share capital
Net profit/Total Shareholders®™ Equity
Asset growth rate S’

Stockholder®s equity/Total Assets
Stockholder®s Equity/Total Loans

Capital & Reserves/Total Deposit

Quick Assets/total Deposits

Quick ratio

Current ratio

Total Loans/Total deposits -

Net Loans/Total Assets

Total customer deposits/Total liabilities
Deposit growth rate

Capital growth rate

Net profit growth rate

These ratios can be classified into:
1. Profitability or Earnings,
2. Capital adequacy,

i

3. Liquidity, and
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4. Asset quality and Financing.

Their classification iIs shown on appendix A.

Selection of ratios is based on the following criteria:

1. Data availability that permitted the calculation of ratios
across institutions and years

2. The established set groups of ratios by other scholars (e.g.-
profitability, Hliquidity, capital, financing and etc.),which have
been shown to have considerable merit 1in the measurement of
financial performance of corporate entities.*0

Altman (1968) selected his ratios based on: iIndicators of corporate
problems i1n past studies, popularity in literature by past studies,
and relevance to his study. He also categorised ratios in the same

four (4) common groups as above.

4.4 DATA ANALYSIS

4.4.1 Sector Financial Performance Analysis

Based on the asset size of 1989 the institution were classified
into 2 peer groups, this classification 1is based on the Central
Bank Of Kenya Bank Supervision Department institutions directory.a
This classification iIs an attempt to control for size differences

across the sector.

& Ismael G. Damboleno & Sarkis J. Khoury: "Ratio Stability and
Corporate Failure'_The Journal of Finance, Sept. 1990, pp-1017-1026

"Central Bank of Kenya Banks and Financial Institutions
Directory. Op. cit.
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“"Controlling for the effect of size differences 1is the most
frequently cited motivation for analyzing data in ratio form."*2

"A frequent argument is that financial ratios by their very nature,
have the effect of deflating statistics by size and therefore a
good deal of size effect iIs eliminated by grouping or analyzing
institutions by size"*3.

For purpose of this analysis the"institutions (banks) were divided
into four sub-sector groups based on asset size and nature of

institution (i.e whether 11t is a commercial bank on a financial

institution) see table below.

Table 4.4.1 VOLUME OF DATA CONSIDERED FOR SECTOR PERFORMANCE

SUB-SECTOR PEER VOLUME OF NUMBER OF NUMBER OF ACCOUNTS
GROUP ASSETS INSTITUTIONS EXPECTED ACTUAL
CONSIDERED ACCOUNTS USED
1. BANKS 1 & 2 over 1 9 45 39
billion
2. BANKS 3 & 4 200-999.9 9 45 44
million
3. BANKING 200-over 18 20 83
SUB-SECTOR 1 - 4 1 billion
4. NBFITS 1 & 2 over 1 3 15 13
billion
5. NBFITS 3 & 4 200-999.9 9 45 43
million
6. NBFITS 1-4 200-over 12 60 66
SUB-SECTOR 1 billion
7. TOTAL INSTITUTIONS CONSIDERED 30 150 139

P out of 41 institutions which qualified the sampling criteria were considered
for sector performance analysis.

n George Foster : Financial Analysis. Prentice-Hall Inter.
Second Edition pp-96
# Edward 1. Altman (1968): Op. Cit. pp. 593.
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tie sector performance norms or bench marks were developed by using
mancial ratio analysis which 1is a form of cross-sectional
echnique,it is also a form of data reduction*4. Foster 1identified
our uses of cross-section performance measures as : validation
nalysis, management performance evaluation, prediction of
inancial distress and public policy decisions in different
-ndustries or sectors*5. To derive peer group ratios aggregation of
;ross-sectional analysis is carried out, equal weighted means and

compound averages were used.

4.4.2 Graphical Analysis

This is used to improve the presentation of the analysis results
for ease of interpretation especially on the sub-sectors®™ and peer
groups®™ performance comparisons. While actual vratio level is
important 1ts trend over time adds more information value to the

analysis and graphical representation will reflect it better.

4.4.3 Discriminant Model

The other statistical tool used iIn the study is Multivariate
Discriminant Analysis (MDA) Technique.

SPSS/PC+ package was used with Tfourteen financial ratios as
outlined on the data code structure form overleaf.

Two-group MDA is used as the institutions® performance rating is in

two distinct categories, fTailed (group 1) and non-failed (group 2) .

Ibid. pp. 96.
Ibid. pp. 176.
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he discriminant function or "model developed classifies the
institutions into one of the two groups.

This technique is appropriate because i1t is designed to combine
sone weighting on a set of discriminating variables and force the

institutions iInto some statistically distinct sets.

4.4.4 Test Statistic

Some test statistic was carried out on the following:

1 The significance or discriminating ability of the variables on
a univariate basis using U-stat.istic test.

2 The contribution of each variable iIn a multivariate basis.

3 The overall discriminating, power of the model by using

eigenvalue, canonical correlation, Wilks" Lamb(la, values and the

rate of misclassification (confusion matrix) of the equation.

The objective targets on the hypothesis that: all the iInstitutions

in terms of their Tfinancial performance come from the same

population, hence no difference between the two groups.
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CHAPTER FIVE

A THEORETICAL BACKGROUND OF MPA

The purpose of this chapter 1is to give the reader a brief
theoretical description of multivariate discriminant analysis (MDA)
and its application as a means of justifying its use in this
study. Weston and Bringham have suggested that MDA technique was
developed to improve the use of ratios in credit analysis. Altman
enhanced i1ts use iIn his studies, when he demonstrated how ratio

analysis can be used to discriminate or predict bankruptcy*6.

5.1 Objectives of MDA
" The mathematical objective of MDA is to weight and linearly

combine the discriminating variables in some fashion so that the

groups are TfTorced to be as statistically distinct as possible. In
other words, we want to be able to "discriminate'" between the
groups in the sense of being able to tear them apart'*

The basic objectives of MDA can be summarised as follows:

1 It aims at determining whether a selected set of independent
variables significantly differentiates among two or more
groups of objects under Investigation.

2. To determine the discriminatory powers of each variable.

3. To develop ways of classifying new objects whose independent

variables are known but whose group membership is unknown.8

& Weston & Bringham ;Financial Management pp. 185

William R. Klecka: Discriminant Analysis, University of
Cincinnati: pp. 435



5.2 The steps and Nature of MPA
The basic steps of MDA are:-
1 Establishing mutually exclusive priori groups
2. Collecting data for each of the groups
3. Deriving linear combinations of the characteristics that best
discriminate between the groups, i.e. development of a
function which minimizes the probability of misclassification.
Mathematically the discriminant function takes the Tollowing
form: -
Zl = V1X1 + V2X2 + V3X3 + ————— + VnXn
Where:
Z1l= Score on discrimination function i
VI= the weighting coefficients
XI= the values of the independent discriminating variables
We seek Tfor Vi"s (weighting coefficients) that maximize the

following function:

Max M = (Zx - 722 )2
EE <&»—; »
Max M = between -group variations
within - group variation.
Where:
zZ, - 722 represents the separation of the two groups 1 and 2

(Z, - Z) Measures the variation of Z score within an

individual group
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z the Z value of the institution in the nth group
Zi the means of the Z score values in the groups.

MDA seeks to minimize within group variation and maximize between

group variation.

5.3 ClassifTication matrix

The results of classification when compared to priori groups
determines the perfectness or effectiveness of the model. The
results of classification are shown in the form of classification

matrix.

Predicted Group membership

Failed Non-failed
Actual Group Membership
Failed c, I
Non-failed h c2

Where C and 1 represents correct and 1incorrect classification

respectively. If the model 1is a perfect predictor, then:

i.e. IT no iInstitution is classified incorrectly.



5.4 Assumptions of MPA

The basic assumptions of the technique as described by Eisenbeis

and Avery “ are:-

1 the groups being investigated are discrete and identifiable,

2. each observation iIn each group can be described by member of
variables or characteristics,

3. these variables are assumed to have a multivariate normal

distribution in each population.

5.5 Potential Problems of MPA

The following can be seen as potential weaknesses iIn an application

of MDA1W:

1 The independent variables used in a study may not be accurate
either because of being wrongly measured or not the right
ones.

2. Some of the independent variables may be highly correlated.
This 1is a problem because if two variables are perfectly
correlated then their effect will be the same as that of a
single one which has been used twice iIn the same function.

3. MDA requires a sample size which is at least two or three

times the number of variables used.*

* Joseph F. Sinkey Jr. "A Multivariate Statistical Analysis of
the characteristic of problem Banks™; The Journal of Finance;
March 1975 pp. 25.

” Boyd Jr; H.W.; Ralph, W., and Stasch, S.F.: Marketing
Research Text and Cases; Richard D. Irwin, Inc. Homewood, I1llinois,
1985 p. 603



The true relationship between the dependent variables and the
independent variable may not be linear.

It may be difficult to interpret the results iIn a meaningful
way 1i1f the data on independent variables are determined

subjectively.
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CHAPTER SIX

DATA ANALYSIS AND FINDING
This chapter outlines how the analysis was carried and the
findings of the study for both development of sector bench marks

and development of a discriminant model.

6.1 SECTOR®"S PERFORMANCE AND BENCHMARKS

Analysis of sector performance data is based on financial ratios
which have been discussed in detail in chapter 3. These ratios are
derived from annual published accounts of banks and NBFITS. The
ratios are analysed iIn seven sets as described 1iIn chapter A4,
section 4.4.1 Table 4.1 (i.e banks per 1 & 2, banks per 3 & 4, all
banks, NBFITS peer 1 S 2, NBFITS peer 3 & 4, all NBFITS and the
whole sector).

In this section the analysis of ratios is divided into four parts;
profitability, capital adequacy, liquiu™-j and asset quality and
financing. Sector and sub-sector benchmarks are tabulated according
to the seven sets on tables 6.1.1. to 6.1.7 appendix A. The last
column on each table represents the standard ratio which is derived
as a compound average as opposed to simple arithmetic average. The

former 1is preferred because it gives weighting to each period.©

D Edward 1 Altman : Handbook of Financial Markets and
Institutions op.cit 27.8
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Compound average 1is calculated in the following way:-
IT return in the last 4 years 1is 10%, -2%, -9% and 1% the sum
average would give 0% (i.e (10-2-9+1 ) while compound average is
given by solving for R in the following function;

(A+R) * = (1+0.10) (1-0.02) (1-0.09 (1+0.01)

R = -2.3%

This format 1i1s wused to arrive at both sector and sub-sector
standard ratios (or norms) Tfor each of the sixteen (16) financial
ratios considered. For all ratios some graphical analysis is
carried out where the trend of each ratio iIn the seven tables
(6.1.1. to 6.1.7) 1is plotted on a line graph as shown on figures 1
to 16 appendix B. For ease of comparative analysis the compound

average of each ratio 1is included on the graphs as a sixth

observation on Xx-axis.

6.1.1 Profitability

Generally NBFITS of peer group 1 and 2 maintained the highest level
of profitability 1in the sector, this 1is reflected in all
profitability ratios shown on figures 1, 2 and 3. NBFITS of peer
group 3 & 4 registered a lower return than NBFITS of peer 1 & 2
through out the Tfive year period.

Commercial banks of peer group 3 & 4 had a higher return on assets
(ROA) than those of peer 1 & 2 in 1988 to 1990 and the opposite in
1986 and 1987.

The average pretax return on assets (ROA) and return on equity

(ROE) i1n the banking sector are 2% and 24.6% respectively. These
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can be taken as the sector®"s standard or benchmarks and can be used
for comparison with those of other sectors or industries 1iIn the
economy .

The sector has generally shown a declining trend in terms of
profitability on assets over the five year period, this may be
explained by the rapid growth rate and competition in the sector as
discussed in chapter 1 section 1.1.

All the three ratios represented on figures 1, 2 and 3 reflect this
declining trend. 1989 and 1990 showed a drastic decline which
coincides with the major banking crisis period of 1989. Figure 4
shows the major decline in profitability growth rate in the sector
was mainly contributed by NBFITS which may explain the association
of the declining profitability with the banking crisis as it mainly
involved NBFITS (12 out of the 14 failed institutions were
NBFITSOL) . Otherwise the sector had an average profitability

growth rate of about zero (0%) as shown in figure 4.

6.1.2 Capital Adequacy

Shareholder®s equity to total loans (SE/TL) measures the extent to
which capital is able to support the existing and further growth of
assets. This 1iIs because it serves as a cushion for any
unanticipated losses. In average commercial banks of peer group 3
& 4 had the highest ratio of SE/TL as shown in figure 7. However,

the sector generally maintained a close range of 0.1 to 0.2 with a

M Daily Nation, January 1990 op. cit. p. 11
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compound average of 0.15. Shareholder®s equity to deposits
measures the extend to which a bank®s capital provide cushion to
depositors. All the sub-sectors maintained a uniform trend as
shown on Ffigure 8 with a standard of 0.109 over the period.
Generaly on all capital adequacy ratios considered, (i.e.
equity/total loans, equity/customer deposits and equity/total
assets) , commercial banks of peer 3 & 4 maintained the highest
level through out the five year period. However, the sector has
maintained a uniform trend trough the period in all the three
ratios (figure 6,7 & 8).

The Banking Act 1989 (section 17 '& 18) empowers the Central Bank to
specify the ratio of equity/deposits and equity/risk assets and
currently the minimum required level is 7.5% and 8% respectively.
From the above analysis and looking at figures 6 & 8 it is clear

that the sector 1is generally meeting these minimum requirements.

6.1.3 Liquidity

This measures the ability of the institutions to settle their
liabilities as they fall due. Figures 9, 10 and 11 reflect a
general rise of liquidity level in 1986 and 1987 and a decline in
1988 to 1990. This trend may be explained by the position of the
economy in those years with 1987 having had a coffee boom which
could have boosted the liquidity position of the sector.

In general commercial banks of peer group 3 & 4 had the highest
liquidity levels although NBFITS are legally required to maintain

a higher level (24%) than banks (20%). Although the accounting
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ratios considered here are not derived In the same format as the
statutory form, they still give some insight of the sector®s
liquidity standards?2.

From the graphical analysis figures 10 & 11 it is explicit that the
sector generaly maintains a uniform liquidity level. Current ratio
and quick ratio for the sector were at 1.026 and 0.343 respectively

in the five years period.

6.1.4 Asset Quality

By the nature of the sector®s business the largest part of their
assets are in loans. In the five years period the sector in average
had 56.7% of total assets in loans (figure 13).

Total loans to total deposit shows the extent to which loans are
funded by customer deposits. It also acts as an indicator of an
institution®s liquidity by showing the extend to which customer
funds are tied in loans. The sector registered loans to deposits
ratio of 71.9% meaning that about 72% of total sector loans are
funded by customer deposits. To assess the quality of assets one
needs more iInformation than what is reported in published accounts
e.g level of loan loss provisions, classification of loans in terms
of their performance, level of concentration on particular sectors

of the economy, etc.9

@ Note: It is important to note that the liquidity ratios
considered iIn this study are strictly different from the
statutory form because the latter requires further adjustments
for inter-bank deposits and-borrowings. Quick assets/deposits
may be a better approximation because statutory ratios take
liquid assets as a ratio of total customer deposits.

61



From the graphical analysis most asset and Tfinancing ratios are
uniform iIn the entire sector as there are no major variations on
their trends. Customer deposits to total liabilities (figure 14)
show the extent to which operations are Tfunded with customer
deposits. The sector®s average fTunding by depositors is 85.6% in
the period.

Assets growth rate (figure 15)* is directly related to deposit
growth rate (figure 16), both show similar trend movements over the
period . This is expected because most of the loan assets (80%) in

the sector are fTunded with public deposits (figure 12).

6.2 RESULTS OF DISCRIMINATION

The analysis was carried out on two sets of sample data, unmatched
(33 banks) and matched (12 banks), but all the matched were part of
the unmatched set. The Tfirst page of appendix C is a set of ratios
calculated from 1987 and 1988 financial statements of both failed
and non-failed banks, this 1is the input that was used 1iIn the

SPSS/PC+ package.

6.2.1 REPORTS USED FOR ANALYSIS

A lot of iInformation was generated from the sample data sets
as it is the nature of most standardized statistical packages. A
Tfull set of statistic test printout is attached as appendix C for
the unmatched (383 banks) and appendix D for the matched (12 banks)
this is for the benefit of other scholars or readers who may want

to carry out further detailed analysis.
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In this study the following printout information was used,
o0 Pooled within group correlation matrix,
o Wilks®™ Lamda (u-statistic ) and univariate F-ratio,
o Standardized canonical discriminant function coefficients,
0 Pooled within - groups correlations with function,
o Unstandardized canonical discriminant function coefficients
o Group centroid,
o0 Histogram for group,
o All-groups stacked histogram
o Classification Results or Confusion Matrix
6.2,2 SYMBOLS USED IN DATA ANALYSIS
In the analysis variables were defined as follows:
vi: Net profit Before Tax/Total Assets”
V2: Net profit Before Tax/Paid up or Assigned Share capital
V3: Net profit/Total Shareholders®™ Eguity
V4: Asset growth rate
Vb: Stockholder®s equity/Total Assets
V6: Stockholder®s Equity/Total Loans
V7: Capital & Reserves/Total Deposit
V8: Quick Assets/Total Deposits
V9: Quick ratio
viO: current ratio
vil: Total Loans/Total deposits
V12: Net Loans/Total Assets
V13: Total customer deposits/Total liabilities”®

*

vi4: Deposié growth rate
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Banks were labelled with serial numbers 1,2,3,4, 33

Group 1.... failed banks

Group 2..._. non-failed banks

The same symbols were used iIn both 1987 and 1988 analysis on both
sample sets {i.e 33 (unmatched) and 12 (matched) banks}.

6.2.3 ANALYZING BETWEEN GROUP MEANS

The objectives of this analysis is to establish whether there is a
between group mean differences in financial ratios amongst failed
and non-failed banks.

A test for the equality of means between the two groups was carried
out with the following hypothesis for each ratio:

Null Hypothesis (HO): the means of financial ratios of the two
groups are equal.

Alternative Hypothesis (H1): the* means of financial ratios of the
two groups are not equal.

This test was done at 95% confidence level (or 0.05 significance
level) for both 1987 and 1988.

Table 6.2.1 overleaf is a summary of the statistical decisions for
both years.

Results for 1987 (two years prior to Tailure) were slightly
different from those of 1988 (one year prior to failure).

In 1987 seven (V) out of fourteen (4 ratios GO were
significantly different and nine(9) 64% for 1988.

All profitability ratios were significantly different in both years
that is, net profit /total assets., net profit /total equity and net

profit /paid up or assigned capital.
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Table 6.2.1

Statistical decisions on hypothesis test on equality of group means

Sample T (6 failed and 27 non-failed banks)

1987 DATA

Variables

V2
v3
vd
V5
V6
V7
v8
v9
v10
vl
vi2
v13
vl

Wilks*
Lamda

0.55459
0.61646
0.51387
0.9323
0.936358
0.72935
0.92257
0.62659
0.58746
0.72692
0.99726
0.98959
0.99217
0.98852

Significance
t-value

0.0001

0.1436
0.1574
0.0019
0.1169
0.0002
0.0001
0.0018
0.7722
0.5721
0.6243
0.5529

Statistical
Decision Ho:

reject
reject
reject
do not reject
do not reject
reject
do not reject
reject
reject
reject
do not reject
do not reject
do not reject
do not reject
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1988 DATA
Wilks' Significance
lamda t-value
0.59924 0
0.60823 0.0001
0.28674 0
0.91426 0.0982
0.71823 0.0015
0.78138 0.0016
0.69276 0.0008
0.5654 0
0.85539 0.029
0.52275 0
0.95053 0.2126
0.99999 0.9884
0.99645 0.7419
0.9895 0.5704

Statistical
Decision

reject
reject
reject
do not reject
reject
reject
reject
reject
reject
reject
do no! reject
do not reject
do not reject
do not reject



All capital adequacy ratios that were considered (i.e equity /total
assets, equity/total loans and equity /deposits) were significantly
different in 1988 while only equity/total loans was different in
1987.

All asset quality and funding ratios were not significantly
different iIn both years.

Because 50% and 46% of the ratios were not significantly different
in the two years respectively, this means there is a group mean
differences among the two groups of failed and non-failed banks.
It further shows that simple means comparison of ratios may not
perfectly discriminate between the two groups. This justifies the
need for a multivariate discriminant model.

6.2.4 CORRELATION MATRIX

Using pooled within-groups correlation matrix the correlation the
following variables had significant association between each other

in the two years.

1987 data

vi and v2 = 0.89542
vi and v9 = 0.92974
V5 and v7 = 0.93808
1988 data

vi and v2 = 0.93367
V4 and vl4 = 0.96176
V5 and v6 = 0.86064
ve and v7 = 0.80500
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Most of these associations are expected because of logical
relationship of the accounting figures e.g. Asset growth rate (4)
and deposit growth rate (V14) are likely to be directly
proportional, as availability of more deposits will Tfinance

additional loans (assets).

6.2.5 DEVELOPMENT OF THE DISCRIMINANT FUNCTIONS

Discriminant analysis results for both 1987 and 1988 were used to
develop two models in both cases as many variables (ratios) as
possible were incorporated. Fourteen (14) variables were computed
from available data and all were used iIn the function.

The default technique of DIRECT METHOD was used in creation of the
discriminant functions because 1t allows functions to be created
directly from the entire set of independent variables
concurrently” . This means in both years full models (incorporating
all possible variables) were developed.

In MDA two groups allows development of one function as the number
of discriminant functions is equal to the number of groups minus
one (2-1=1) or the number of independent variables (14) whichever
is smaller.

Because the data was actual ratios the unstandardized coefficient

function 1is appropriate for both 1987 and 1988 functions” 9

B William R. Klecka: op. cit. pp. 446.

Warija J. Norusis: SPSSX Advanced Statistics Guide; McGraw-
Hill Book Co. 1985 PP. 90

67



1987 Discriminant function using unstandardized coefficients

Z = 73.60165V1-1.406476V2 + 1.463638V3 - 3.573084V4

1.351446V5 - 6.742068V6 + 1.532697V7 + 6.459150V8

+

3.934118 V9 - 1.186595V10 - 1.642895V11

+

10.08912v12 - 0.9188973V13 + 2.716910V14

6.341269 . D

1988 Discriminant Function Using Unstandardized Coefficients

Z = 8.143715V1-0.3110483V2 + 4.403804V3 + 5.944754V4
+2.156819V5 +1.025290V6 - 12.39153v7 + 7.238063V11
+7.431537V12 - 3.040989V13 - 5.049905V14

- 0.6073515. (@)

Where:

Zi 1s the score on discrimination function i

V*s are the unstandardized values of the n discriminating variables

used in the analysis

6.2.6 INDICATORS OF EFFECTIVENESS OF THE FUNCTION
Various methods were used to determine the effectiveness of the
functions:-

Table 6.2.2

Canonical Discriminant Functions

Function Eigenvalue Canonical Wilks®™ Chi-square DF Significance
correlation Lamda

1987 5.7499 0.9230 0.1481 45_.829 14 0.000

1988 75.5672 0.9398 0.1167 51.551 14 0.000

@ Eigenvalue

Eigenvalue = between - groups sum of squares
within - groups sum of squares
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The larger the eigenvalues are, the better the effectiveness of the
function. In both functions -eigenvalues are high which is
associated with "good" functions. Eigenvalue for 1987 was 5.7499
and 7.55672 for 1988 which indicates that the distinctiveness of
the two groups became more pronounced as the Tailure period
approached. This 1is expected because the difference between the
two groups must have increased as the fTailed group deteriorated.
(b) canonical correlation

This measures the function®s ability to discriminate as it shows
the proportion of variance in the discriminant function that is
explained by the groups. In both cases 92.3% and 93.98% of the
between-group total variance iIn 1987 and 1988 respectively 1is
attributed to differences among  groups. The improved
discriminatory power of 1988 function is further reflected by the
higher explanatory power which increased by 1.68% (93.98-92.3)

(© Wilks®™ Lambda

This measures the proportion of total variance in the discriminant
scores that 1is not explained by difference among groups (or that
which is not explained by the model).

In 1987 and 1988 functions Wilks®™ Lambda values were 0.1481 and
0.1167 respectively.

A smaller value of Wilks" Lambda is associated with functions that
have much variability between groups and little variability within
groups. This means in the two Tfunctions most variability was
explained by the differences among the two groups. Decline from

0.1481 to 0.1167 shows that the variability between the two groups
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increased as the failure period of the fTailed banks approached.
(d) Confusion Matrix
This tests the classification results of the function which appear

on table 6.2.3 below.

Actual Number Predicted Membership
group of cases group 1 2
1987: Group 1 6 6 0]
GrouD 2 27 0 27
1988 Group 1 6 6 0
Group 2 27 0 27

6.2.7 VALIDATION OF THE MODEL

As the sample size was small no data was set a side (held out)
for this test, this means the same observations that were used to
build the model were used to test it. A hit rate (i.e. correct
classification rate) of 100% in both years was achieved as shown in
table 6.2.4 below.

Table 6.2.4 Classification of results In % terms

Model Actual Predicted group Total Hit-rate
group 1 2
1987 1 100 0 100 100%
2 0 100 100
1988 1 100 0 100 1001
2 0 =100 100

The above table is a version of the confusion matrix table 6.2.3.
As the same data was used to develop the model this test may not
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be efficient, however,it gives useful insights of the ability of

the present variables to discriminate among the groups.

6.2.8 HISTOGRAM PLOTS AND GROUP CENTROIDS

A plot of discriminant scores for the two groups in both years was
carried out to show the distribution of the two groups and their
overlaps if any.

Figures overleaf show that the two groups are clearly distinct.
This 1is expected because the model attained a 100% correct
classification.

Each function has group centroids which are also shown on the
histograms. This is tabulated below:

Table 6.2.5 Group Centroids:

Function Group Centroid Number of Between
values banks on group centroids

Group 1 Group 2 overlap area Interval

1987 -4.93017 1.09559 0 6.02576

1988 -5.65584 1.25685 ,0 6.91269

From the centroids it is clear that the variance between the two
groups 1increasingly became more distinct as the Tailure period

approached i.e it increased from an interval of 6.02576 to 6.91269.

6.2.9 CONTRIBUTION OF EACH VARIABLE TO THE FUNCTION

This examines the correlations between the values of the functions
and the values of the variables.

Using the pooled within groups correlation within the function, the

two years comparative results are on table 6.2.6 (page 72).
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HISTOGRAMS OF 33 UNMATCHED BANKS IN 1988
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In both years net profit/equity (V3) had the highest correlation
with the discriminant functions. Variables VII, V12, V13 and V14
had the least contributions, each had less than 0.10. For both
years percentage contribution of each variable 1is shown on the
third column of table 6.2.6 below.

Table 6.2 .6 Variables ordered by size of correlation within
functions »

1987 Data 1988 Data
Variable Correlation Contribution Variable Correlation Contr.
31_ %
V3 -40562 15 V3 -57335 20
vi 37373 13 vIO 34734 12
e -34947 13 v8 -31872 11
V2 -32894 12 Vi -29729 10
V8 .32194 12 v2 .29175 10
V10 -25561 9 V7 -24209 8
V6 -25404 9 v5 .22769 8
\Z4 -12081 4 V6 -19229 7
V4 -11238 4 v9 -14947 5
V5 -10852 4 v4 -11133 4
Vi4 .04494 2 Vil -08309 3
V12 .04277 2 vi4 -03745 1
V13 -03706 1 VI3 -02170 1
Vil .02188 1 vi2 -00096 0
100% 100%
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6.3 RESULTS OF MPA ON MATCHED GROUPS

As mentioned iIn section 2.4.4 chapter two, Pifer (1970) matched
banks under certain conditions to allow for better comparability.
In this study, to establish the impact of such factors like size,
number of branches, age, asset base a set of 12 banks were analyzed
separately using the same MDA technique. All the 12 were part of
the main sample of 33 banks that were analyzed 1iIn section 6.2
above.

Appendix D, gives a full set of printouts of their results.

Most of the results gave similar findings as for the 33 banks,

however some of the key findings are briefly outlined below.

6.3.1 ANALYZING BETWEEN GROUP MEANS

Using the same hypothesis as in section 6.2.3, table 6.3.1 overleaf
gives a summary of the statistical decisions for both years.
Results for 1987 were slightly different from those of 1983. In
1987 five () out of 14 ratios 36% were significantly different and
four(4) 29% for 1988. Because of the lower rejection level in this
sample compared to that of 33 banks set (which had 50% and 64%
rejection score) this confirms that use of simple mean ratio
analysis to discriminate failed and non-failed banks iIn a matched
group may not perfectly discriminate between the groups, hence the

need for a multivariate discriminant model.
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Table 6.3.1

Statistical decisions on hypothesis test on equality of group means

Sample 11 (6 failed and 6 non-failed banks)

1987 DATA
Variables Wilks’ Significance
Lamda t-value

vl 0.67228 0.0517
v2 0.73057 0.0838
v3 0.6407 0.0394
va 0.97321 0.6112
v5 0.71061 0.0712
v6 0.63687 0.0381
v7 0.67806 0.0543
v8 0.55323 0.0175
v9 0.48386 0.0085
viO 0.56426 0.0195
Vil 0.87338 0.2563
vi2 0.9373 0.4325
vi3 0.91948 0.3714
vi4 0.96764 0.5758

Statistical
Decision Ho:

do not reject
do not reject
reject

do not reject
do not reject
reject

do not reject
reject

do not reject
do not reject
do not reject
do not reject
do not reject
do not reject
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1988 DATA
Wilks’ Significance
lamda t-value
0.7227 0.0786
0.74025 0.0905
0.36931 0.002
0.82691 0.1786
0.74148 0.0914
0.86036 0.2315
0.7851 0.129
0.27764 0.0005
0.29139 0.0006
0.34193 0.0014
0.95828 0.5243
0.99974 0.9605
0.88099 0.2721
0.90856 0.3394

Statistical
Decision

do noi reject
do not reject
reject

do not reject
do not reject
do not reject
do not reject
reject

do not reject
do not reject
do not reject
do not reject
do not reject
do not reject



6.3.2 Discriminant functions using unstandardized coefficients

(@ 1987 function Osina Unstandardized Coefficients

Z = —18.14934V1 - 4.44328V2 + 6.286802V3
+1.58079v4 + 147.1852V5 - 56.82473V6
+34.91032V3 - 21.42624V9 - 3.976191V11l
-4.233541 ©)
Variables V7, V10, V12, V13, and V14 are not included 1in this
function because they failed the tolerance test whose minimum level
was set to 0.001. This i1s because, if low tolerance variables are
included, large rounding errors may occur when computing the
discriminant coefficients which then leads to faulty estimates of

Z scores and inaccurte classification of banks®.

(M) 1988 function Using Unstandardized Coefficients
Z = 21.68095V1 - 0.5681196V2 + 3.875173V3 + 0.1234297V4
-1.175271V5 + 3.813397V6 - 26.58028V7 + 53.88912V8
- 53.83032V9 + 2.419649 @
Variables vIO,vl1l,vl2,and vI4 are not included iIn this Tfunction
because of the reasons given for* equation (3) above.
Among these excluded variables are vil,vl2,vI3 and vl4 which were
found to have the lowest contribution to the functions (in section

6.2.9 for both equations (1) and (2@).

William R. Klecka: Op. Cit. pp- 452-453
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(© WILKS" LAMDA

Wilks® Lamda in the matched sample for 1987 and 1988 were 0.0584
and 0.0942 respectively. This shows there was a higher variability
between the groups in the matched sample than the unmatched whose

values were higher 0.1481 and 0.1167 respectively.

(d Confusion Matrix and Hit-rate

Like the unmatched sample, the matched data reflected 100% hit-rate
see appendix D.

(e Group centroids and Histograms

Table 6.3.2 group centroids compared

Function Group Centroid Number of Between
values banks on group centroids
Groupl Group2 overlap area Internal
1987 -3.366546 3.66546 0 7.33092
1988 -2.83007 2.83007 0 5.66014

From the centroids table above and histogram plots overleaf the
variance between the two groups decreased by 1.67078 (from 7.33092
to 5.66014) as opposed to the increase recorded on the unmatched

sample where it increase by 0.88693 (6.02576 to 6.91269).

76



Sybels used in Plols

Symbol  Group Label

1 1
2 2
Histogram for Group 1
Canonical Discriminant Function 1

1 ini [

1 ini I

1 ini I

I in | I

X-=
Out -4.0 -2.0 0 2.0 4.0 out

Class 11111111111111111111111 111 111 11.222222222222222222222222222222
Centroids 1

Page 13 SPSS/PC* 6/16/92
Histogram for Group 2
Canonical Discriminant Function |
4
F
r 3 2
e 2
2
: >
e 2 2
n 2
Cc 2
y 2
| 22 2 2
22 2 2
2?2 2 2
22 2 2
_ _ - =X
Out -4.0 -2.0 0 2-6 4-6 Qi

Class 11112111111111121212112111111111111222222222222222222222222222222
Centroids

All-groups stacked Histogram

Canonical Discriminant Function 1

4
F
r 3 ?
e 2
0 )
e 2 2
n 2
c Y
y . _ 2
1 -1 Ini i 22 2
| Ini i 27 2 2
P I 754 3
ni
y | 1 | 1



Symools used in Flots — HISTOGRAMS OF 12 MATCHED BANKS IN 1988
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6.3.3 INDICATORS OF EFFECTIVENESS OF THE FUNCTION

Table 6.3.3 Canonical Discriminant Function
Function Eigenvalue Canonical Wilks®" Chi-sauare DF Significance

correlation®™ Lamda

1987 16.1227 0.9704 0.0584 15.622 9 0.0752
jSSS) 9.6112 0.9517 0.0942 12.990 9 0.1630
@Eigenvalues

Eigenvalues for the two years were higher than those from 33
banks sample, showing that the difference between the two groups
was more distinct iIn this matched sample. However, the variance
did not 1increase as Tailure period approached because of the
decrease of eigenvalue from 16.1227 to 9.6112 in 1987 and 1988
respectively.

(b) Canonical correlation

The function®™s ability to dilscriminate was higher than the one
derived from the unmatched sample because the canonical correction
was higher 1i1n both years 97.04% for 1987 and 95.175% in 1988
compared to 92.3% and 93.98% (section 6.2.6) respectively.
However, iIn this matched sample the explanatory power of 1987
function was higher than that of 1988 (i.e 97.04% > 95.17%) this
was opposite for the unmatched sample which increased from 92_35%

to 93.98%
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6.4 SUMMARY OF THE ANALYSIS AND FINDINGS

A matched sample® set gave a better discriminant function than
unmatched sample as the former had higher canonical correlation,
higher eigenvalues and lower Wilks®" Lambda values.

The function of the unmatched sample is statistically appropriate
because it incorporates all the fourteen (14) variables.

From these analyses it is apparent that the fourteen variables or
ratios used 1in the study discriminates among the two groups of
failed and non-failed banks.

The discriminating equations are two depending on the report being
considered (i.e whether it iIs one or two years prior to fTailure).
For two years prior to fTailure equation () and one year 1is
equation (2) both are on page 68.

Generally the explanatory power of discriminant functions increased
because as the failed banks deteriorated the difference between

failed and non-failed banks must have increased.

Note: A sample size of 12 banks is too small for statistical
purposes.
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CHAPTER 7
SUMMARY, CONCLUSION, LIMITATIONS AND SUGGESTIONS FOR FURTHER

RESEARCH

7.1 SUMMARY AND CONCLUSION

This study was set to undertake two objectives Tirst to document
the Tinancial performance of the banking sector in Kenya by
developing TfTinancial ratio standards or benchmarks. Secondly it
was set to investigate the ability of financial ratios to predict
bank failure.

The sector has generally reflected a decline in performance level
in the period of study 1986 to 1990, this may be attributed to the
rapid growth of the sector.

The sector has an average before tax return on assets (ROA) of

2% and 24.9% on equity (ROE). These financial performance measures
can be taken as the financial benchmarks of the sector and can be
compared to those of other sectors. As far as capital adequacy is
concerned, going by the statutory requirements the sector met the
stipulated minimum limits of 7.5% for equity/deposits and 8% for
equity/assets because the sectors compound average in the period
was 10.9% and 7.9% respectively. This suggests that the sector is
highly levered as total assets is funded 92% by liabilities, mainly
customer deposits.

Capital growth rate iIn the sector was high in 1987 and 1988, this
may be explained by the increased public issues made by the sector

in the same period =*
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Although the statutory liquidity levels were not accessible from
the available data, the sector has an average current ratio and
quick ratio of 1.026 and 0.344 respectively. This indicates that
the sector is able to meet her liabilities as they fall due.

In developing the discriminant function fourteen ((14) financial
ratios were considered. The following is the ranking of the ratios
according to their discriminatory powers depending on the period or
the number of years prior to failure

Two years prior to failure (1987) One year priqr to Ffailure (1988)

/
% / %
Netprofit/total equity 15, Netprofit/total equity 20
Netprofit/total assets 13 Current ratio 12
Quick ratio 13 Quick assets/total deposits 1
Netprofit/paid up capital 12 Netprofit/total assets 10
Quick assets/total deposits 12 Netprofit/paidup capital 10)

Current ratio

Equity/total loans
Equity/total deposits
Asset growth rate
Equity/total assets
Deposit growth rate

Net loans/total assets
Deposits/total liabilities
Total loans/deposits

Equity/total deposits
Equity/total assets
Equity/total loans

Quick ratio>

Asset growth rate

Total loans/total deposits
Deposit growth rate
Deposits/total liabilities
Net loans/total assets

- NONARRNOO

OORRLWhAUOIN®L®

=
S
=
(@]

These rankings show that the TFirst ten ratios have significant
contribution of at least 4% while 1In both periods (one and two
years) prior to failure the following four ratios had insignificant
(less than 4%) contribution; total loan/total deposits, net
loan/total assets, total customer deposit/total liabilities and
deposit growth rate. Similar reports were recorded on the matched
sample set as the same 4 ratios were excluded from the discriminant

functions in both periods.
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Two of the statutory ratios that are being enforced by the Central
Bank; equity/assets and equity/deposits are among those with
moderate contribution 4% and 8% in both periods respectively.
However, quick assets/total deposits as an indicator of statutory
liquidity requirement had a more significant contribution to the
discrimination function of 12% and 11% in both 1987 and 1988
respectively.

Net profit/total equity is the* most significant discriminatory
ratio contributing 15% and 20% in 1987 and 1988 respectively. This
suggests that the banking authorities should consider including

profitability ratios as a basis of detecting potential problem

institutions.

The findings of the study provides evidence in the following areas:
1. The average fTinancial performance of the Kenyan banking sector
is 2% and 24.9% in terms of return on assets (ROA) and return on
equity ROE) respectively. These ratios can be taken as the
sector®s fTinancial performance norms or benchmarks. \ P
2. The statutory requirements on capital adequacy which are being
enforced by the Central Bank through the Banking Act of 1989
(section 17 and 18) are within the sector®s benchmark levels hence
most institutions are meeting them.

3. Out of the findings of analysis between group mean differences
it is clear that simple financial ratio mean comparisons (Univirate

analysis) may not adequately discriminate between failed and non-

failed banks. By employing multivariate analysis of a combination
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of ratios a perfect classification model 1is derived both one year
and two years prior to fTailure, this confirms the superiority of
the technique.

4. Financial ratios can be employed to discriminate banks into
failed and non-failed groups. The most significant discriminators
are profitability and liquidity ratios, these are net profit to
total equity, net profit/total assets and quick assets/total
deposits.

These findings conform to those of Altman*7 and Kimura” who
concluded that profitability ratios are the most critical factors
in a firms ability to avoid* failure. -

5. As fTinancial ratios were able to discriminate failed and non-
failed banks perfectly (100%), the Kenyan banking authorities can
develop an early warning system to detect future problems banks.

6. This study suggest that bank managers should ensure that their

banks achieve high returns on their assets and share holders*®

equity and maintain adequate liquidity to avoid dangers of being

insolvent or Tailing.

”Altman E.l "Financial ratios, Discriminant Analysis and the
Prediction of corporate Bankruptcy,"™ Journal of Finance. Sept.

1968 pp 600.

AKimura J.H "The predictive accuracy of accounting and non-
accounting information under inflationary conditions”™ Phd
Dissertation (unpublished), University of California, Los-
Angeles, pp- 82.
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7.2 LIMITATIONS OF THE STUDY

The results of this study should be interpreted in light of the
following limitations:

1. The Tfinancial performance benchmarks (norms) and the
discriminant variables were derived from historical financial data
without adjusting for any inflation tendencies.

2. The time frame used for benchmarks 1986 to 1990 (G years) and
also the discriminant function 1987 to 1989 (3 years) was short.
3. The sample size used especially for failed banks is small, this
was mainly because of unavailability of data for some banks. This
may mean given a bigger sample size the discriminant function might
change.

4. Validation results from the confusion matrix are biased upwards
due to use of the same observations that were used to develop the
model .

5. Most banks disclose only the minimum statutory requirements and
this meant that it was not possible to calculate some ratios from
the available statements. Therefore the study was constrained by
the limitations of such public information.

6. The financial ratios were generated from financial statements
which have been prepared under different accounting policies and
similarly the study 1is constrained by the Ilimitations of such
financial statement preparations.

7. The study considered only financial performance ratios as the
only signals of bank failure, other internal and external Tfactors

could contribute to failure but non was iIncluded as a variable.
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8. Financial ratios cannot "trace the cause" of failure but only
attempt to measure the extent to which a Firm®s financial policies

and problems have resulted in poor performance or failure5.

7.3 SUGGESTIONS FOR FURTHER RESEARCH

1. Undertake the same study but using current cost accounting or
price adjusted data. This will enable the behaviour of historical
data to be compared to those of inflation adjusted data in terms of
performance norms and discrimination model.

2. Other sector or industrial norms can be developed so that they
can be compared to those of the banking sector.

3. Stepwise discriminant analysis method could be used to reduce
the number of financial ratios iIn a more objective manner.

4. Other factors could be introduced into the development of the
model such as branch network, type of control (foreign or local),
quality of management, and some exogenous Tactors.

5. A study to establish the factors that contribute to successful
or poor financial performance of individual banking entities can be

carried out.

w Edward 1. Altman "A reply"™; Journal of Finance, Dec. 1970,
pp- 1169.
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APPENDIX A:
Performance Ratio Tables for Banks and NBFITS: 1986 TO 1990.



APPENOIX *: TABLE 6.1.1

RATIO AMAIISYS FOR COMMERCIAL BANKS IN PEER GROWP 1 & 2. ARITHMETIC COMPOUND

AVERAGE  AVERAGE

FOR FOR

EARNINGS A\D PROFITABILITY RATIOS: 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net Profit Before Tax/Total Assets. 0.024  0.027 0.027  0.013  0.028 0.024  0.024
Net Profit Before Tax/Paid up or Assigned Capital 0996  0.796 0.807 0343  0.689 0726  0.712
Net Profit Before Tax/Total Shareholders' Equity 0.385  0.352 0.337 0153  0.298 0.305  0.303
Net profit growth rate 0.050  -0.236 -0.453  5.712 1.268  0.310

CAPITAL ADEQUACY RATIOS:

Capital growth rate 0.166 0203 0271 0131 0193  0.151
Shareholders' Equity/Total Assets 0.073  0.073 0.077  0.091  0.079 0.079  0.079
Shareholders' Eouity/Total Loans 0.131 0.134 0.144 0151  0.144 0.141 0141
Shareholders' Equity/Total Customers' Deposits 0.094  0.101 0.106 0113  0.102 0.103  0.105
LQUDITY RATIOS:

Cuiclt assets/Total deposits 0.385  0.451 0.368  0.328  0.359 0378  0.378
Ojick ratio 0.340 0349  0.291  0.294  0.308 0.316  0.316
Current ratio 1021 1012 1.023  1.039  0.920 1.003  1.003

ASSET QUALITY & FINANCING RATIOS:

ToTal loans/Total deposits 0.745  0.756 0.765 0770  0.647 0.737  0.736
let loans/Total assets 0.591 0.547 0.553  0.622  0.507 0.564  0.563
Total customer deposits/Total Liabilities 0.860  0.807 0.798  0.893  0.767 0825  0.824
Deposit growth rate 0.064 0.117  0.021  0.151 0.088  0.087

Xsset growth rate

*».»*""»**»*********** kkkkkkkkkkkkkhhkkkkhhkhhkhk %% *************i‘r****** **i‘c*****************‘I;***********‘*************

XOTE: All growth rate figures for 1986 are not included because 1985 accounts were not available for roost firms.



APPENDIX A: TABLE 6.1.2

RATIO ANALISYS FOR COMMERCIAL BANKS IN PEER GROUP 3 ¢ 4: ARITHMETIC COMPOUND

AVERAGE  AVERAGE

FOR FOR

EARNINGS A\D PROFITABILITY RATIOS:; 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net Profit Before Tax/Total Assets. 0.023  0.023 0.023  0.026  0.036 0.026  0.026
Net Profit Before Tax/Paid up or Assigned Capital 0.654  0.464 0352 0.336  0.742 0510 0501
Net Profit Before Tax/Total Shareholders' Equity 0.312  0.263 0.222 0.248 0.300 0.269 0.269
Net profit growth rate 0.359 0.296  0.253  0.479 0347  0.344

CAPITAL ADEQUACY RATIOS:

kK Rk K gggkkKRIK) kKK KKK

Capital growth rate 0283  0.172  0.148  0.170 0.193  0.151
Shareholders' Equity/Total Assets 0081 0092 0.097 0102 0.116 0.098  0.098
Shareholders' Equity/Total Loans 0.158  0.198 0201  0.189 0.223 0.194  0.194
Shareholders' Equity/Total Customers' Deposits 0111 0125  0.157 0141 0.162 0.139  0.146

LIQUIDITY RATIOS:

lu:ck assets/Total deposits 0.482 0574 0513 0484  0.489 0.509  0.508
luick ratio 0371 0.501 0.420 0.416 0.416 0.425 0.424
Current ratio 1.030  1.091 1.008  1.086  1.092 1.061 1.061

»SET QUALITY & FINANCING RATIOS:

Ictal loans/Total deposits 0694 0647  0.691 0751  0.748 0.706  0.706
»et loans/Total assets 0.521  0.483 0.443 0544 0535 0.505 0.504
Ictal customer deposits/Total Liabilities 0819 0831  0.677 0.830 0.826 0.797  0.796
Seposit growth rate 0.121  -0.051 0.2715  0.106 0.113  0.107
Isset growth rate 0123 0.023 0185  0.084 0.104  0.102

«CTE. All growth rate figures for 1986 are not included because 1985 accounts were not available for most firms.



APPENDIX A: TABLE 6.1.3

RATIO ANALISYS FOR NBFITS IN PEER GROUP 1 & 2: ARITHMETIC COMPOUND

AVERAGE  AVERAGE

FOR FOR

EARNINGS AND PROFITABILITY RATIOS: 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net Profit Before Tax/Total Assets. 0.042  0.039 0.033  0.035  0.032 0.036  0.036
Net Profit Before Tax/Paid up or Assigned Capital 1.998  1.063 1152 2.047 1.433 1539  1.505
Net Profit Before Tax/Total Shareholders' Equity 0.529  0.454 0308 0371 0.308 0.394 0391
Net profit growth rate 0.303 0.001 0291 0.126 0.203  0.199

CAPITAL ADEQUACY RATIOS:

kkkkkkkkkkkkkkkkkkkkkkhkhkk

Capital growth rate 0.113 0.814  0.128  0.340 0.349  0.250
Shareholders' Equity/Total Assets 0.084 0.086 0113 0.098  0.103 0.097  0.097
Shareholders' Equity/Total Loans 0173 0.126 0.168  0.147  0.161 0.155  0.155
Shareholders' Equity/Total Customers' Deposits 0.104  0.103 0.138  0.119  0.124 0.118  0.121

LIQUIDITY RATIOS:

Quick assets/Total deposits 0519  0.329 0.296 0317  0.270 0.346  0.343
Quick ratio 0.488  0.306 0275 0287  0.254 0322 0319
Current ratio 1.057  1.056 1.050  1.047 1.057 1.053  1.053

ASSET QUALITY & FINANCING RATIOS:

Total loans/Total deposits 0.636  0.811 0.834 0823  0.754 0.772 0770
Net loans/Total assets 0517  0.685 0.685 0674  0.627 0.638  0.636
Total customer deposits/Total Liabilities 0.880  0.927 0.928  0.900  0.932 0913  0.913
Deposit growth rate 0.216 0.256  0.216  0.379 0.267  0.265
Asset growth rate 0.191 0.295  0.175 0.329 0.248  0.246

NOTE: All growth rate figures for 1986 are not included because 1985 accounts were not available for most firms.



APPENDIX Az TABLE 6.1.4

ratio ANALISTS FOR NBFITS IN PEER GROWP 3 & 4:

EARNINGS AND PROFITABILITY RATIOS: 1986
net Profit  Before Tax/Total Assets. 0.015
net Profit  Before Tax/Paid up or Assigned Capital 0.919
net Profit  Before Tax/Total Shareholders'Equity 0.582
net profit growth rate

capitaL ADEQUACY RATIOS:

Capital growth rate

Shareholders' Equity/TotalAssets 0.041
Shareholders' Equity/TotalLoans 0.090
Shareholders' Equity/TotalCustomers' Deposits 0.046
Liquioity RATIOS:

Quick assets/Totat deposits 0.357
Quick ratio 0.339
Current ratio 1.000
ASET QUALITY & FINANCING RATIOS:

Total loans/Total deposits 0.634
Hst loans/Total assets 0.572
Total customer aeposits/Totai Liabilities 0.944

Ceoosit growth rate
Asset growth rate

NOTE: ANl growth rate figures for 1986 are not included

ARITHMETIC COMPOUND

AVERAGE  AVERAGE
FOR FOR

1987 1988 1989 1990 5 YEARS 5 YEARS
0.013 0.009  0.008 -0.005 0.008  0.008
0.417 0.186  0.142  -0.002 0332 0.297
0.252 0138 0.099 -0.201 0.174  0.146
0442 -0.399  0.462 -4.359 -1.185 ERR
0.999 0.813  0.018  0.075 0.476  0.317
0.055 0.079  0.067  0.065 0.062  0.061
0.096 0172 0.127  0.128 0.123  0.122
0.063 0.104  0.084  0.083 0.076  0.083
0.315 0.704 0411  0.363 0.430 0424
0.300 0.357 0295  0.291 0316  0.315
1.008 1.015  1.007  1.012 1.008  1.008
0.71? 0.705 0703  0.734 0.699  0.698
0.635 0.548 0577  0.607 0.588  0.588
0.949 0.852  0.867  0.878 0.898  0.898
0.065 0.074 0228  0.143 0.127  0.126
0.083 0.114 0133  0.124 0.113  0.113

1985 accounts were not available for most firms.



AFPEMOIX A: TABLE 6.1.5

RATIO ANALISYS FOR A SAMPLE OF COMMERCIAL BANKS PEER GROWP 1 TO 4: ARITHMETIC COMPOUND

AVERAGE  AVERAGE

KR FOR

EARNINGS AND PROFITABILITY RATIOS: 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net Profit Before Tax/Total Assets. 0.023  0.025 0.025 0.019  0.032 0.025  0.025
Net Profit Before Tax/Paid up or Assigned Capital 0.825  0.630 0.579 0340  0.716 0.618  0.609
Net Profit Before Tax/Total Shareholders' Equity 0.349 0308  0.280 0.200  0.299 0.287  0.286
Net profit growth rate 0.204 0.030 -0.100  3.096 0.807  0.462

CAPITAL ADEQUACY RATIOS:

P I

Capital growth rate 0.225 0.188  0.210 0.150 0.193 0.151
Shareholders' Equity/Total Assets 0.077  0.082 0.087  0.097 0.098 0.088  0.088
Shareholders' Equity/Total Loans 0.144  0.166 0173 0170  0.183 0.167  0.167
Shareholders' Equity/Total Customers' Deposits 0.102  0.113 0131 0127  0.132 0121  0.126
LIQUIDITY RATIOS:

Quick assets/Total deposits 0434 0513 0.440 0406  0.424 0.443  0.443
Quick ratio 035 0425 0356 0355  0.362 0371 0.370
Current ratio 1025  1.051 1016  1.063  1.006 1.032  1.032

ASET QUALITY & FINANCING RATIOS:

‘otal loans/Total deposits 0720  0.702 0.728  0.761  0.697 0721 0.721
kei loans/Total assets 0556 0515 0.498 0583 0,521 0534  0.534
Total customer deposits/Total Liabilities 0.840  0.819 0.737  0.861  0.796 0.811  0.810
Coposit growth rate 0.092 0.033 0.148 0.128 0.100  0.100
Asset growth rate 0.128  0.067 0101 0.124 0.105  0.105

TE: Alt growth rate figures for 1986 are not included because 1985 accounts were not available for most firms.



APPENDIX A: TABLE 6.1.6
pXeeeeexEXgqeeeKeekkkggkk

SAT10 ANALISTS FOR A SAMPLE OF NBFITS PEER GROUP 1 TO 4: ARITHMETIC COMPOUND

AVERAGE  AVERAGE

FOR FOR

EARNINGS AND PROFITABILITY RATIOS: 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net Profit Before Tax/Total Assets. 0.022  0.020 0.015  0.015 0.004 0.015  0.015
Net Profit Before Tax/Paid up or Assigned Capital 1.189  0.579 0.428  0.619 0.357 0.634  0.610
Net Profit Before Tax/Total Shareholders' Equity 0.568  0.303 0.180  0.167 -0.073 0229 0211
Net profit growth rate -0.256  -0.277 0419  -3.238 -0.838  -0.838

CAPITAL ADEQUACY RATIOS:

Capital growth rate 0.778 0813  0.046 0.141 0.444  0.400
Shareholders’ Equity/Total Assets 0.052  0.062  0.08 0075 0.074 0.070  0.070
Shareholders' Equity/Total Loans 0.111  0.104 0171 0132  0.137 0131  0.130
Shareholders' Equity/Total Customers' Deposits 0.060 0.073 0112  0.093 0.093 0.086  0.093

LIQUIDITY RATIOS:

Quick assets/Total deposits 0.397  0.318 0.602  0.388 0.340 0.409  0.406
Quick ratio 0376 0.302 0336  0.293  0.282 0318  0.317
Current ratio 1.014  1.020 1.024 1.017 1.023 1.020  1.020

ASSET QUALITY & FINANCING RATIOS:

Total loans/Total deposits 0.635  0.741 0737 0.733 0.739 0.717  0.716
Net loans/Total assets 0.559  0.647 0583  0.601 0.612 0.600  0.600
Total customer deposits/Total Liahilities 0.928 0.943 0871 04875 0.892 0.902  0.902
Deposit growth rate 0.103 0119  0.225 0.202 0.162  0.161
Asset growth rate 0.110 0.159 0.144 0.175 0.147  0.147

NOTE: All growth rate figures for 1986 are not included because 1985 accounts were not available for most firms.



APPINCIX A: TABLE 6.1.7

RATIO anaLisvs FOR THE SECTOR (A SAMPLE OF ALL BANKS & NBFITS IN PEER 1-4): ARITHMETIC COMPOUND

AVERAGE  AVERAGE

FOR FOR

EARAINGS ANO PROFITABILITY RATIOS: 1986 1987 1988 1989 1990 5 YEARS 5 YEARS
Net profit Before Tax/Total Assets. 0.023 0.022 0020 0.017  0.018 0.020  0.020
Net profic Before Tax/Paid up or Assigned Capital 1007 0604 0503 0479  0.536 0.626  0.610
Net prorit Before Tax/Total Shareholders' Equity 0.458  0.305 0230  0.184  0.113 0.258  0.249
Net profit growtn rate 1 0026 -0.123 0.160  -0.071 -0.015  -0.188

CAPITAL apequacy RATIOS:

Capital growtn rate 0501  0.500  0.128  0.146 0319 0276
Sharetiolders' equity/Total Assets 0.065 0.072  0.087  0.086  0.086 0.079  0.079
Shareholders' Equity/Total Loans 0.127 0135 0172  0.151 0.160 0.149  0.149
Shareholders' Equity/Total Customers' Deposits 0.081 0.093 0122 0110  0.113 0.104  0.109

LIQUIDITY raTiOS:

Ouick assetssTotal deposits 0.416 0.416 0521 0.397 0.382 0.426 0.424
Quick ratio 0.366 0.363 0.346 0.324 0.322 0.344 0.344
Current ratio 1.020 1.036 1.020 1.040 1.015 1.026 1.026

ASSET QUALITY & FINANCING RATIOS:

Total loans/Total deposits 0.677 0721 0733  0.747  0.718 0.719  0.719
Net loans/Total assets 0557 0581 0540 0592  0.566 0.567  0.567
Total customer deposits/Total Liabilities 0.884  0.881  0.804 0868  0.844 0.856  0.856
Deposit growtn rate 0.098  0.076  0.187  0.165 0131 0.130
Asset growth rate 0.119 0113  0.122 0.150 0.126 0.126

NOTE: All growth rate figures for 1986 are not included because 1985 accounts were not available for most firms



APPENDIX B:

. Graphical Analyses Figures 1 to 10 on Performance Ratios for the

whole sector and it’s sub-sectors 1986 to 1990
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APPENDIX C:
Input data and Output Reports of SPSS/IPC+ for 33 Unmatched Sample

of Banks.



MTBADIX c INPIIT 1)A TA USED IN SP.VVPC* IOR 33 MATCHED UANKS

VARIABLES RATIOS CODES OROUP
1987 ID NO *001 V002 V003 W04 vO05 wo6 WCI7 ot  VOO» +*O10 *011 *012 013 VO14 VOIS
| .0.09 -2 88 ~-l.il -001 -005 -009 -005 012 012 081l 053 052 095 0 13 1
2 001 -006 -0.19 025 001 0.02 002 002 002 099 008 071 1.00 022 1
i 001 O0O0L 0.04 004 009 0.13 011 0.03 0.03 085 0.82 064 08 -011 1
4 .0.14 -3 27 -0.61 -0.30 -0.22 -0.37 -0.17 006 0.06 051 0.46 0.59 099 -0.15 1
i 003 -0.25 -0.58 118 005 007 006 007 -005 0.96 0.94 0.75 0.78 1.34 1
6 001 001 001 074 003 0.13 0.05 020 013 102 0.38 023 063 053 1
7 002 018 017 020 010 0.15 012 026 024 104 081 067 092 016 2
a 001 0.20 0.17 CIS 007 0.5 0.2 C62 0.60 1.09 051 045 096 OIS 2
10 001 001 001 008 006 035 009 in 087 1.07 025 0.18 0.79 052 2
" 001 ©0.06 006 038 01IS 032 022 010 010 1.19 0.69 0.55 098 2.50 2
12 002 041 032 004 005 013 006 067 063 104 0.44 0.39 0.94 0.04 2
13 003 184 050 020 007 0.12 0.08 049 042 101 0.68 0.55 0.86 0.12 2
14 002 054 031 016 006 o0.to0 008 040 033 1.00 0.80 0.62 083 002 2
IS 001 027 012 020 0.08 017 0.10 044 042 1.02 0.56 0.49 -095 0.23 2
16 003 0.79 046 -0.20 0.06 0.11 0.07 022 020 1.0l 0.67 056 0.89 -0.16 2
17 000 -006 006 0.05 005 0.10 009 0.75 045 1.01 0.88 0.49 0.59 -0 25 2
18 000 112 062 -0.13 007 0.14 009 041 0.36 0.99 0.67 054 088 -0.11 2
19 006 1.70 061 026 099 0.17 020 0.61 032 1.08 113 054 052 -0.11 2
20 001 021 014 047 o008 0.17 0.10 0.47 0.42 104 059 049 098 069 2
31 001 0.32 022 0.09 004 009 007 071 071 159 0.79 045 059 000 2
22 004 149 039 Oil 009 0.19 012 052 042 102 067 049 08 0.39 2
23 001 015 014 002 006 011 0.07 048 045 1.05 062 0.55 094 003 2
24 003 0.68 046 017 007 0.13 0.08 042 039 098 0.62 053 092 0.17 2
25 004 030 026 040 016 041 021 064 0656 103 052 038 08 035 2
26 0o2 018 016 -018 -0is 032 021 063 052 110 065 047 08 -0.24 2
27 002 011 013 020 013 029 021 072 053 107 071 045 073 0.03 2
28 004 08 048 023 007 011 0.08 036 0.35 1.06 0.74 066 096 0.27 2
29 0.04 125 043 015 0.98 0.14 112 0.30 026 1.05 088 071 090 0.17 2
30 0.03 1.65 0.81 011 004 0.01 0.04 0.15 015 104 0.93 085 094 0.10 2
32 0.02 0.68 0.38 -0.03 006 009 0.07 034 03 106 071 0.69 092 -0.04 2
33 -0.01 -0 23 000 -0.07 003 004 003 034 032 099 0.68 063 094 007 2

APPENDIX c: INPUT DATA USED IN SPSS/PC FOR 33 MATCHED BANKS

BANK'S VARIABLES RATIOS CODES
1988 ID.NO Vool Vo002 Vo003 V004 Voos Vo006 Voo7 Voos VOW Voio Vo1l Vol2 VO13 Vols4 Vois
1 -0.01 1.01 -172 -0.44 .003 -0.04 .0.06 0.08 007 088 0.95 0.84 085 -051 1
2 .0.54 -6.13 -105 -039 .052 -0.74 -0.34 001 001 067 041 070 099 -0.06 ¢
3 -0.01 -0.25 -0 0$ 0.09 0.14 0.26 0.02 008 007 086 077 056 08 001 1
4 0.39 -5.55 -03 -0J8 -113 -3.74 -053 010 0.10 047 0.14 0.30 0.99 0.04 1
5 -0.01 ~-0.19 -0 80 055 002 003 002 001 001 O0S3 071 069 08 08 1
6 -0.07 -1.43 ~-09 -.031 007 .22 0.1 0.00 000 060 051 091 073 -023 |
7 002 022 02 017 009 0.13 0.11' 024 022 098 0.80 093 091 0.18 2
8 001 0.22 017 009 007 016 008 065 060 106 049 0.87 093 0.08 2
\Y 001 0.09 0.07 015 008 0.12 010 0.24 021 094 0.82 0.90 0.87 0.05 2
10 0.01 0.27 0.22 0.12 065 0 13 008 0.44 040 1.05 059 051 090 0.32 2
1 001 006 006 007 007 0.10 008 034 032 106 1.78 069 094 240 2
12 0.03 043 034 022 009 018 Oil 05 054 110 058 0.50 097 -0.25 2
13 0.04 226 042 0.1 009 014 Oil 032 027 094 078 061 08 012 2
14 0.02 0.54 0.29 0.11 0.07 0.11 0.09 0.31 2.27 1.02 085 068 08 0.15 2
IS 0.01 0.42 0.17 0.10 o008 0.14 0.10 035 0.33 101 0.70 0.60 0.93 0.07 2
16 0.03 0.79 051 0.20 0.06 0.11 0.07 0.17 015 1.01 0.66 0.55 0.89 0.19 2
17 0.01 0.11 0.12 0.13 0.05 0.10 0.09 038 022 1.02 090 049 057 0.10 2
18 0.04 084 051 0.12 008 0 14 0.10 048 040 107 074 057 08 0.06 2
19 0.05 1.44 050 005 0.0 0.17 0.17 0.39 0.26 1.09 100 0.59 0.66 0.19 2
20 0.02 0.39 020 0.09 0.10 0.29 0.13 0.63 053 104 046 0.35 0.85 0.02 2
21 0.01 0.24 01S 0.07 0,05 0.10 0.10 0.72 072 171 098 0.52 056 -0.01 2
22 0.02 0.88 022 -0.02 0.10 0.19 0.13 045 035 1.01 072 051 079 0.04 2
23 0.03 0.47 037 001 007 0.15 0.08 056 053 1.07 0.56 0.49 095 0.01 2
24 0.04 0.69 048 0.08 Qg _JU6_-J.U-,fllaS__1U1 —LPX 056 0.49 095 0.01 2
25* 004 036 026 006 0.17 0.42 0.22 0.60 055 1.04 053 0.40 091 O.W 2
26 003 072 018 -001 018 032 042 051 027 1.07 131 0.56 052 -0.45 2
27 002 06 O0]7 009 013 031 022 080 05 1.0l 072 043 069 002 2
28 003 1.00 02 039 013 021 046 032 03 105 079 065 096 0.30 2
0.04 1341 () 40 019 009 013 011 077 074 104 08 072 090 021 2
30 001 o042 UU 009 009 O10 010 005 005 110 102 08 095 0.03 2
31 ono O(X non 012 o007 U4 o007 027 02 O08L 054 048 0.96 0.08 2
32 Oo| o0 1» 12)16 0.07 007 009 008 027 025 106 08 072 090 004 2
oor. 0.03 UM uou 006 008 C24 022 101 001 071

ED NO. 1 TO 12 ARE DATA FOR 12 MATCHED BANKS USED IN

AIMEMTEISTN



OUTPUT OF 33 UNMATCHED BANKS 1987 RESULTS

e T»SC_:IIQFL[VIII-W\IT GROUPS=V015(1,2)/VARIABLES=V001 TO VO014/ST. A&I STICS:ALL.

Since ANALYSIS: was omitted for the first analysis all variables
on the VARIABLES: list will be entered at level 1.

This Discriminant Analysis requires 7552 ( 7,410 BYTES of workspace.
Page 3 SPSS/PC+ 6/16/92
DISCR I hINANT AN ALYSIS
On groups defined by V015 Grouping Variable
33 (unweighted) cases were processed.
0 of these were excluded from the analysis.
33 (umweighted) cases will be used in the analysis e
Number of Cases by Group
Number of Cases
V015 Unweighted Weighted Label
1 6 6.0
2 27 27.0
Total 3 33.0
Page 4 SPSS/PC+ 6/16/92
Group Means
V015 VOO1 VO02 V0.0] \Voo4
1 -.04167 -1.05833 -.52333 -30333
2 .02222 .57852 .29519 JA2111
Total .01061 .28001 .14636 15424
V015 V005 V006 VOO7 V008
1 -.01333 -.01833 .00333 -08333
2 -10074 .15963 .14185 47741
Total .08000 12727 11667 -40576
V015 V009 V010 \VO11 V012
1 -06833 .86833 .65500 .58500
2 -40889 1.06630 .68037 54741
Total .34697 1.03030 .67576 .55424
Page 5 SPSS/PC+ 6/16/92
V015 V013 V014
1 .86833 .32667 m
2 .79185 .18630
Total .80576 21182
Group Standard Deviations
VO15 V001 \VO02 \VOO3 Voo4
1 .06080 1.57118 .68980 -55536
2 .01577 .58168 .20645 -16437
Total .03749 1.03521 -45981 .27429
\VO15 V005 V006 \veerg V008
1 11112 -19083 -09993 .06713
2 .18414 .0945 .20309 .21985
TrvFal - 177X1 —Lixaa 14A0& & mx=——



Total

Dooled within-Groups Covariance Matrix with

VOOL

Va4

\013
014

V009

17542
.20767

V013
-14386
-36864
.33844

VOOl
-8048387E-03
-2097760E-01
.6595341E-02
.2982796E-02
-1655556E-02
-1949642E-02
-1726523E-02

-.3068100E-03

-.5758065E-03
-1200179F-02

VOOl
-1807348E-02
-8082437E-04

-.3428315E-03
.7802867E-03

\VOo5
.3042963E-01
-3665830E-02
-3113644E-01

-.6854241E-02

-.6068100E-02
-2101314E-02
.8248148E-02
-4753286E-02
-1417085E-02
.16464 76E-01

VOO9
-2615323E-01
-6312007E-02

-.1466900E-01

-.1726219E-01

VOO
-.7769713E-02
-.1604014E-01

V013
.1173126
.5372640E-02

SPSS/PC +

V010
.18713
.11385
-14838

V014
.55428
.51120
.51318

V011
.22749
.18496
-18969

“ V012
.19927
-13315
.14431

V002

.6819427
-2203658
-8399391E-01
.4576655E-01
.3122802E-01
A4307873E-01
-.2914313E-01
-. 3232025E-01
.2626995E-01

VOO3

-1121486
-1017778E-01
-8820311E-02
-3589845E-02
.8271207E-02
-.1490872E-01
-.1401864E-01
.3737157E-03

SPSS/PC+
V002 \VOa3
-7309241E-01 .2019833E-01
-2809504E-01 -1031171E-01
-.8429331E-02 -4135723E-02
-1699952E-01 -.2176930E-01
VOO6 \VOO7
-1351547E-01
-5947909E-02 -3620454E-01
.7881959E-02 -.4143130E-02
-5009857E-02 -.4951971E-02
-5325149E-02 -2284468E-02
-.2024074E-02 -9676822E-02
-.7634707E-02 .3478375E-02
-.4489188E-02 -8432497E-03
-2547730E-01 -1205329E-01
V010 VO11
-1651977E-01
-3328614E-02 -3704020E-01

-.2413202E-02

-1692826E-01

SPSS/PC+

V010

- .3784886E-02
.1758053E-01

V014

.2687278

Fooled within-Groups Correlation Matrix

WOIm———_ unno uonT .

VO11
-.4893070E-03
-.6295579E-02

- —-uani

Vo4

. 7240645E-01
-1134659E-01
-1463154E-01
-8712186E-02
-1664875E-02
-.2623656E-03
-1287885E-01

\Voo4
-6099642E-02

-.2252330E-02

-. 1381685E-01
.8775090E-01

VOO8

-4126619E-01
-3054373E-01
-5499164E-02
-.1280884E-01
-.2254456E-01
-.1214958E-01
-.2206428E-01

VO12

.2127318E-01

VO12
.1115741E-01
- .4450299E-02

unnx_

_uon7.

6/16/92

31 degrees of freedom

6/16/92

6/16/92



.89542 1.00000 e
=B 6420  .79684 1.00000 -
av 39073  .37799  .11295 1.00000
&3 33453 31771 15099  .24173 1.00000
106 50113 .32528 09221 46772  .18076
% 31984 27416 12980 .17016  .93808
@ ~.05324 -.17373 -.21915 .03046 -.19343
@» ~.12550 -.24201 -.25885 -.00603 -.21510
Q 320915  .24750  .00868  .37238  .00372
Ol 33102 .45990 .31339  _11778  .24568
(07 01953  .23326 21111 -.05739  .18682
KE 9 - SPSS/PC+

VOOL  V0oO2 VO3 \Voo4 V005
o] -.03528 -.02980  .03606 -.14992  .02372
[ 05306 03971 -.12540 .62908  .18208
VOO8 V009 V010 VoIl V12
03 100000
m .92974 1.00000
@ 21062 30367 1.00000
nil -.32762 -.47130  .13456 1.00000
2 -.76090 -.73184 -.12873  .60306 1.00000
ni3 -.17462 -.14027 -.08598 -.00742 22334
Ki4 ~.20953 -.19133 .2633 -.06310 -.05886

1.00000

£>

erelatios which cannot be computed are printed as ”.~

1.00000
.26889 1.00000
33375 -.10719
.26647 -.16093
35638 109341
-.09046 .26425
-.45026 .12534
6/16/92
VOO6 VOO7
-.11274 .0124
42275 -12220
V013 VO14
1.00000
.03026 1.00000
6/16/92
Y
/
S~
6/16/92
Voo4
.3084267
.3467333E-01
.6477333E-01
.3076667E-01
-1270667E-01

a 10 SPSS/PC+
«E Larbda (U-statistic) and univariate F-ratio \
ih 1ad 31 degrees of freedom
liable Wilks” Lambda F Significance
G 55459 24.90 .0000
P .61646 19.29 .0001
*aB .51387 29.33 .0000
< .93230 2.251 .1436
(003 .93658 2.09 1574
b 72935 11.50 .0019
3y .92257 2.602 .1169
@as -62659 18.47 .0002
*3P .58746 21.77 .0001
*ao 72692 11.65 .0018
von -99726 .8531E-01 T2
*312 .98959 3061 5721
*ai3 .99217 2448 .6243
(@7 98852 .3599 5529
ae i SPSS/PC+
loariay Vatrix for Group 1,
) \VOO1 \VOo2 V003
o1 ~3696667E-02
@ _9232333E-01 2 468617
4B *2745333E-01  .8089667 4758267
6[1‘4 «1756667E-01  -5258733 _8549333E-01
05 <6203333E-02 1548667 '3078667E-01
% «1112333E-01 2696567 5862667E-01
m5746667E-02  .1432733 .3419333E-01
L m3266667E-03  .5266667E-02  .6666667E-02
al.rzi:

inojLii7c n*!



9206667E-02 * 2215233

-=\00 .2439333E-01
voU _5490000E-02  .1862900 -3124000E-01
\az --O500000E-03  .2397000E-01 —_3900000E-02
\Q13 -.5103333E-02 -.1244167 - .3970667E-01
\QI* .1055333E-01  .3673067 .1276667E-01
Pae 12 SPSS/PC+

V005 V006 V007
06 -1234667E-01
Q06 -2078667E-01  -3641667E-01
\Q07 -1099333E-01  .1863333E-01  .9986667E-02
OB J1333333E-04  _2273333E-02  .6666667E-05
0 -.8466667E-03 -_.1566667E-03 -.8733333E-03
\OIO -1763333E-01  -3154333E-01  .1476667E-01
von .1458000E-01  _1839000E-01  .1276000E-01
\Q12 .1720000E-02 --3910000E-02  .9000000E-03
von --8106667E-02 -_.1759667E-01 -.8053333E-02
von .2600667E-01  .4650667E-01  .2233333E-01

V009 \VOI0 von
\00 .2136667E-02
\QIO -1216667E-02  .3501667E-01
\Ql1 -.8070000E-02  .1349000E-01  .5175000E-01
\Q12 - _7970000E-02 -.3710000E-02  .3783000E-01
von -.3183333E-02 -.1414333E-01  .4830000E-02
\Q14 .1933333E-02  .5745333E-01  .5258000E-01
Pep 13 SPSS/PC+

\VO13 V014
\013 -2069667E-01
\Qu4 -.4448667E-01  .3072267
Covariance Matrix for Group 2,

VOOl V002 V003
es 2487179E-03
\oR _7257265E-02  .3383516
08 .2584188E-02  .1071734 -4221054E-01
o4 .1782051E-03 -.9829060E-03 -.4305983E-02
\0b .7636752E-03  .2478575E-01  .4596011E-02
\Q06 .1854701E-03 -.1462365E-01 -.6994160E-02
\Qo7 .9534188E-03  .2381054E-01  .3286182E-02
\0B -.4286325E-03 -.3373476E-01 -.1649373E-01
\0 -.6012821E-03 -.3402479E-01 -.1404017E-01
\OIO -.3568376E-03 -.1127877E-01 -.4245442E-02
von .1099145E-02  .5132365E-01  .1807493E-01
\Q12 _2790598E-03  .2888832E-01  .1304473E-01
vou .5726496E-03  .1387593E-01  .1256695E-01
\Q14 -.1099145E-02 -.5036724E-01 -.2841083E-01
Pp 14 SPSS/PC+

V005 V006 V007
06 .3390712E-01
W6 .3733618E-03  .9111396E-02
W07 .3501011E-01  .3508405E-02  .4124644E-01
\0B -.8174929E-02  .8960541E-02 -.4941168E-02
0o -.7072222E-02  _6003419E-02 -.5736325E-02
\0IO -.8856125E-03  .2831909E-03 -.1159544E-03
von _7030484E-02 -.5949858E-02  .9083903E-02
12 .5336610E-02 -.8350997E-02  .3974217E-02
013 .3248575E-02 -.1968519E-02  .2554131E-02
014 .1007635E-01

-1462977E-01
.- +

-2143319E-01
* 0

-7178667E-01

-4444000E-01
--4460000E-02
-.5693333E-01

.2963933

-4506667E-02
-2926667E-02
.3706667E-02
-.1078000E-01
-.1228000E-01
-.6873333E-02
-8833333E-02

VO12

.3971000E-01
-1811000E-01
-1212000E-01

.2701795E-01
-6860684E-02
-4988889E-02
-4470940E-02
-.4585470E-03
-.9064103E-03
-1550427E-02
-. 1273504E-02
-.1827778E-02
-.5525214E-02
-4762735E-01

-4833533E-01
-3585470E-01
-5843875E-02
-.1319900E-01
-.2451852E-01
-.1316425E-01
-.2800613E-01

- — W K

6/16/92

6/16/92

6/16/92
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N

g

5 28R

32

;A Covariance Matrix with

A EEFEECEEEEEE

EEFEEEEEE

SBRREB

ax 17

m grouyps defined by VO15

malysis number
i

V009
.3077179E-01
.7291880E-02

-.1593803E-01

-.1904915E-01

-.8651709E-02

-.1949658E-01

V013
.1358926
-1496097E-01

V001
-1405871E-02
-3636506E-01
-144U6G5E-01
-1103598E-02
.2721875E-02
-3632955E-02
-3030208E-02
-3565152E-02
-2780019E-02
-3102936E-02
-1999527E-02
-.2901515E-03
--1081723E-02
-.6198864E-03

V005
-3147500E-01
.6665625E-02
.3258750E-01
.2562500E-03
-8125000E-04
-5500000E-02
-8434375E-02
-3946875E-02
.3437500E-04
.1349375E-01

V009
-4312803E-01
-1645720E-01

-.1288513E-01

-.1868674E-01

-.1152263E-01

-.2287244E-01

V013

.1145439
.6851705E-02

AU

V010 V011
.1296268E-01
-1374501E-02 -3421140E-01
-.2163818E-02 -1290869E-01
-.1792877E-02 -_1512251E-02
.9912678E-02 -.1761781E-01
SPSS/PC+
\VO14
.2613242

V002 VOO3
1.071659
-4190159 .2114239
.3561165E-01 -- 1302159E-01
.7298125E-01 .2286875E-01
. 7494006E-01 .2582415E-01
- 7651563E-01 .2540625E-01
-7072273E-01 .3504034E-01
.5420597E-01 .2918239E-01
-7515909E-01 .2521989E-01
-7717898E-01 .2275284E-01
A777727E-01 .5269034E-02
-.2737102E-01 --5597159E-02
-.1877983E-01 --3871506E-01
SPSS/PC+
\VOO6 \VOO7
-1795170F-01
-9543750E-02 .3801667E-01
-1839432E-01 .4360417E-02
-1415085E-01 .2439583E-02
.1056335E-01 .6419792E-02
-.1268182E-02 -9913542E-02
- .8422443E-02 .2570833E-02
-.6436932E-02 -.8083333E-03
-2084886E-01 .8693750E-02
V010 VOo11
.2201553E-01
-3995076E-02 .3598144E-01.
-.3479451E-02 .1625294E-01
-_.5989299E-02 -. 7716856E-03
.1276818E-01 -.6645170E-02
Vo014
.2633528

SPSS/PC+

RIMINANT ANALYSI S

Grouping Variable

ixzib.Loc—»Ofira

.1772764E-01
.9820370E-02
—. 763689SE-02

32 degrees of freedom

Vo4

-7523769E-01
-7803125E-02
-9199432E-02
.4567708E-02
-.9403314E-02
-.9774242E-02
-6942424E-02
-5199811E-02
-.1131061E-02
-.1124706E-01
.8893267E-01

.6380019E-01

-5017737E-01

-1729508E-01
-.1087481E-01
-.2411269E-01
-.1639356E-01
—.2986080E-01

V012

-2082519E-01
-1124981E-01
-.3501705E-02

antor<yi—

6/16/92

6/16/92

6/16/92



aionical Discriminant Functions

Meximum number of functions. .. .._._._._._. 1
Minimum cumulative percent of variance... 100.00
Maximum significance of Wilks” Lambda___  1.0000

rior probability for each group is .50000
ix 18 SPSS/PC* 6/16/92

Ossification Function Coefficients
—-Isher’s Linear Discriminant Functions)

B = 1 2

3 -554.1655 -110.6593

2 -4.386007 -12.86110

3B 22_.29599 31.11553

Ko 5.207307 -16.32326

3b 60.01575 51.87226

36 101.4828 60.85664

K94 -54.09863 -44.86296

3B 85.14192 124.0632

K42) -104.4801 -80.77404

30 102.8306 95.68050

N -11.75535 -21.65505

3 76.97855 137.7732

33 7.272598 1.735539

M -12.78293 3.5838534

costait) -72.45379 -99.11166

age 19 SPSS/PC+ 6/16/92

Canonical Discriminant Functions
Pet of Cum Canonical After Wilks’

Fen Eigenvalue Variance Pet Corr Fen Lambda Chisquare OF Sig
: .0000

 5.7499 100.00 100.00 .9230 :

1 marks the

ap 20

tandardized Canonical

FNC 1
0oL 2.08806
9% -1.16147
00¢] -49015
0073 -.96146
Cos -.23575
€055) -.78381
Q07 .29163
Cos 1.31212
0 .63622
CI0 -.15251
29Il -.31619
C12 1.47153
CI3 -.31473
o 1.40842

1

SO *=

SPSS/PC+

Discriminant Function Coefficients

.CDQQ Zor*

1 canonical discriminant functions remaining In the analysis,

6/16/92

1~a 1O



roied-nithin-grouss correlations between discriminating variables
and canonical discriminant functions
\éeridbles ordered by size of correlation within function)

FUNC 1
-40562
37373
.34947
.32894
.32194
.25561
.25404
-12081

-.11238
.10852

-.04494

-.04277

-.03706
.02188

HESEEFIBBERZI R

2 SP3S/PC+ 6/16/92
stachrdizad Canonical Discriminant Function Coefficients

FUNC 1
73.60165
-1.406476
1.463638
-3.573084
-1.351446
-6.742068
1.532697
6.459150
3.934118
-1.186595
-1.642895
10.08912
-.9188973
2.716910
-6.341269

aEBHEBQQQ#QﬁQEC

w 23 SPSS/PC+ 6/16/92

ronical Discriminant Functions evaluated at Group Means (Group Centroids)

3up FUNC 1
1 ~4.93017

2 1.09559
et of equality of group covariance matrices using Box’s M

Te rarks and natural logarithms of determinants printed are those
of the group covariance matrices.

Grop Label Rank  Log Determinant
1 < 6 (too few cases to be non-singular)
2 14 -64.070169
Pooled Within-Groups
Covariance Matrix 14 -58.880778

SPSS/PC+ 6/16/92



'grW T oVARiXnCE MATRICES FOR OSC~™At'least

rer—ired for a test to be performed.

Lv 5 SPSS/PC+
Vs His Actual Highest Probability
leer \al Sel Group Group PCD/G) P(G/D)
1 1 1 .0522 1.0000
2 1 1 .0572 .9938
3 1 1 .0601 .9989
1 1 .6117 1.0000
5 1 1 .7459 1.0000
6 1 1 .3131 1.0000
7 2 2 .2155 1.0000
3 2 2 .9518 1.0000
9 2 2 .8876 1.0000
0 2 2 .0335 1.0000
ﬁ 2 2 .8538 1.0000
2 2 .3367 1.0000
E 2 2 .3202 1.0000
2 2 .5120 1.0000
5 2 2 .9323 1.0000
6 2 2 .1734 1.0000
% 2 2 .7231 1.0000
2 2 .2002 1.0000
} E 2 2 .7465 1.0000
2 2 .2773 1.0000
1 2 2 .2240 1.0000
le % SPSS/PC+
pse His Actual Highest Probability
Jeer \al  Sel Group Group PCD/G) P(G/D)
2 2 2 .7417 1.0000
ﬁ 2 2 .9038 1.0000
2 2 .9509 1.0000
5 2 2 .6999 1.0000
5 2 2 .9312 1.0000
/g 2 2 .8395 1.0000
B 2 2 .2398 1.0000
2 2 2 7204 1.0000
£y 2 2 .8113 1.0000
a 2 2 .9455 1.0000
2 2 2  .9455 1.0000
3 2 2 .1621 .9999
27 SPSS/PC+
«apls used In Plots
*ol Group Label
ap 8 SPSS/PC+

Histogram for Group

Canonical Discriminant Function 1
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Discrim
Scores
“6.8717
©3.0283
-3.0500
-5.4379
-5.2543
-5.9389
-.1429
1.0352
1.2369
3.2215
29113
2.0563
.1015
4399
1.1805
-.2659
7412
2.3765
1.4188
.0092
2.3117
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Discrim
Scores
1.4252

.9748
1.1572
7102
1.1819
8331
2.2712
1.4535
.8569
1.1639
1.1639
-.3026
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100.0% -O%

&> 2 27 0 27
-O% 100.0%

st of 'grouped’’ cases correctly classified: 100.00%

Jssification Processing Summary
3 Cases were processed.
0 Cases were excluded for missing or out-of-range group codes.
O Cases had at least one missing discriminating variable.
3B Cases were used for printed output.

« SPSS/PC+ 6/16/92

3 procedure was completed at 18:33:11
CHATIONS VARIABLES=V001 TO VO14/0PTIONS 2,5.

® 3 SPSS/PC+ 6/16/92

“flations:  VOO1 V002 V003 VOO4 V005 VOO6

P 1.0000 -9369 -8359 -1073 4092 1232
L2 LR £B LR £ &

0] -9369 1.0000 -8803 1254 .3974 -5403
ER L2 LR LR LR r

% B S (B (y
P= .000 P= .000 p= - P= 234 P- .05/ P= .008

S (BTSN (R
P- 276 P= 23 P= 284 P= . P= .18  P- .0%0

dficient / (Cases) / 1l-tailed Significance)

is printed if a coefficient cannot be computed

e x4 SPSS/PC+ 6/16/92

slatios: VOOl VO02 V003 VOO4 V005 005

VS -4092 .3974 -2803 -1603 1.0000 c 2?334
(R LR L2 LR £ k@

7232 -5403 4192 .2503 .2804 1.0000

(R &8 £k £ co &0

o7 4145 3791 2834 084 e’ival -3653

- £S) 33 .33 B ( B
(3" C® LR LD LR



«c 3 3 ¢ B (QILEES))
p= .05 p- .064 P= .04 P= .22

(Coefficient / (Cases) / 1-tailed Significance)

is printed if a coefficient cannot be computed

Pp B SPSS/PC+
Correlations: VOO1 V002 V003 Vo4
1\v0» .3570 2521 3056 -.1716

C 33 (B (3 (3
P= .021 P= 078 P= .02 P= .170

\alo 5577 4893 3697 -1706
(3 (33 (3 ( 3
P= .000 P= .02 P= .0I7 P= .71
von .2811 -3930 -2609 -0999
(3 (3 (3 (3
P= .056 P= .012 P= .071 P= .29
a2 ~.0536 1190 0794  -.0286
( 33 (3 (3 (33
P= .383 P= .25 P= .30 P= .437

(Coefficient / (Cases) / 1-tailed Significance)

." is printed if a coefficient cannot be computed

e B SPSS/PC+
Correlations:  VOOL \VOO2 V003 Vo4
\013 ~.0852 -.0781 —.0360 -.1212

( 3> (3 (3 (33
P= 310 P= .38 P= 421 P= 251

Q14 -.0322 -.034 -.1641 .6318
( 33 ( 3 C 3 ( B
P= .429 P= .423 P= 181 P= .000

' (Coefficient / (Cases) / 1-tailed Significance)

' is printed if a coefficient cannot be computed

Pap 37 SPSS/PCt
Correlations:  VOO7 V008 V009 V010
\VOOL .4145 3764 3570 5577

( 33 (®» (B3 (D
p= .008 P= .05 P= .21 P= .000

O .3791 2705 2521 4893

(. 3®» (3 (B3 (33

p= .015 P= .064 P= .078 P= .002

\OCB .2834 .3017 .3056 .3697

. r§§?__--gm B» (B» LB

r N Lo
.3764 2705 —.?357 -

W ELLT.

.0057
C B
P= .487
V005

.02
( 3
P= .49%5

.2089
( 3D
P= .12

2506
3
P= .00

J1542
( 33
P= .1%
V005

.0006
( 3B
P= .49

1482
( D
P= 256
\VO11

2811
( )
P= 056

.3930
( B
P= 012

2609
(_ 33

6/16/92
V006
5086
(
.00l

¥
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V006

-.1420
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pi.n—aiw ™ &i.

— p- ht;—- ar - — amn------- o — .
0854 -.1357 -.1716 -.1706 .0999 -.0286
) ( D) « 3B ( 33 33) ( 33

(
.318 P= .226 P= .170 P= .17l p= .20 P= .437

rfhicet / (Cases) / l1l-tailed Significance)

is printed if a coefficient cannot be computed

D SPSS/PC+ 6/16/92
Vo074 V008 V009 V010 VO11 V012
A1 .0057 .0022 -2089 -2506 .1542

(B (B D DD B (D
P= .000 P= 48 P= .49%5 P~ .12 P= .00 P= .1%

.3653 5435 .5086 .5314 -.0499 -.4356
« B B « 3 33 « 3 33
p- .018 p- .001 P= .001 P= _001 P= .31 P= .006
1.0000 .0885 -0602 .2219 -2680 .0914
¢ o9 3 (3® (B ¢ 33 3"
P= P= 312 P= _370 P= .107 P= .06 P= _307
.0885 1.0000 -9566 -4615 -.2270 -.6615
« 33 ¢ o C 33 « « B3 33
p- 312 P- . P= .000 P= .003 P= .102 P= .000
dcient / (Cases) / 1-tailed Significance)
is printed It a coefficient cannot be computed
39 SPSS/PC+ 6/16/92
\VOO7 008 \VOO9 \010 V011 V012
.0602 -9566 1.0000 .5341 -.3271 -.6235
« B3 «( 3 o « ¥ 33
p- .370 P= .000 P= . P= .001 P= .02 P=.000
"D .2219 .4615 .5341 1.0000 .1419 -.1625
« 3 (B B ¢ 9 (B I
P= .107 p= .003 P= .001 P= P= 215 P= .183
Kl .2680 - .2270 -.3271 .1419 1.0000 .5937
(B (B B B o9 (I
P= .066 p- .102 P= .032 P= 215 P= . P=_000
<P .0914 - .6615 -.6235 -.1625 5037 1.0000
(B (B (B B C o9
P= .307 p= -000 P= .000 P= .183 P= .000 P=
*fhciatt / (Cases) / 1-tailed Significance)
is printed iIf a coefficient cannot be computed
3 D SPSS/PC+ 6/16/92
“elatios: \VOO7 V008 009 V010 V011 V012
013 -.0122 —.1918 -.1639 -.1193 -.0120 .2303

X—uJii X-—J i ilA- — I e V—



t A3

0869
( B
P- 315

Inat / (Cases) / 1-tailed Significance)

*T—0-J™
P= .143

-.2304

C 3
P= .09

P= .181

*-_.2146

«C 3
P= .115

P= 24

1677

» printed if a coefficient cannot be computed

[

ios. V013
-.0852
C D)
P= _319
-.0781
« D
P- .333

1 -.0360
C
P= _421
-.1212
C 33
P= 251

,-lat / (Cases) / 1-tailed Significance)

V014
~.0322
C B
P= .429
-.0354
C 3B
P= .423
~.1641
C 33
P= .181

_6318
C 3B
P= .000

SPSS/PC+

N printed if a coefficient cannot be computed

idos: \013

_0006
C 3D
P= _499
~-.1420
C B
P= .215
-.0122
C 3D
P= _473
-.1918
C 33
P= .143

V014

_1482
« B
P= .205

3032
( B
P= .043

.0869
C 3
P= .315
- 2304
«C 3B
P= .09

SPSS/PC+

Nicient / (Cases) / 1-tailed Significance)

sPrinted If a coefficient cannot be computed

3

elanas: V013

V014

SPSS/PC+

P= _474

-.0683

C B
P= .353

t — rj.oyjrr
-09

-.0473
« B
p- .397
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33) C ll33)ll*
p= .181 P= .115

\OIO - .1193 1677
( 3
p= .54 P= 175
von _.0120  -.0683
« 3D « 3
p= .474 P= 353
von 2303 - .0473
( 3 D

p= .00 P= .397

(Coefficient / (Cases) / 1-tailed Significance)

" is printed If a coefficient cannot be computed

Page 4 SPSS/PC+ 6/16/92
Correlations: V013 V014
V013 1.0000 034 |
( o « B
P= . P= .414
V014 .03 1.0000
C 3B ( o
P= _.414 P= .

(Coefficient / (Cases) / 1-tailed Significance)
" is printed If a coefficient cannot be computed

Page 45 SPSS/PC+ 6/16/92

This procedure was completed at 18:36:54
SET LISTING OF-.



OUTPUT OF 33 UNMATCHED BANKS 1988 RESULTS

rjpp_ e — :/’->|qy|'>r((TA>ryr'

DSCRIMINANT GROUPS=V015(1,2)/VARIABLES=V001 TO VO14/STATISTICS=ALL.

Since ANALYSIS= was omitted for the first analysis all variables
on the VARIABLES™ list will be entered at level 1.

This Discriminant Analysis requires 7552 ( 740 BYTES of workspace.

Page 47 SPSS/PC+ 6/16/92

DISCRIMINANT ANALYSIS

On groups defined by V015 Grouping Variable



3B (umvmeighted) cases were processed.
O of these were excluded from the analysis.
3B (unveighted) cases will be used iIn the analysis.

OF Uses by Group

&

Ici5

I 1
b o

Number of Cases
Uweighted

6
27
3

VOO1
-.17167
.02259
-.01273

V005
-.24167
-11037
-04636

V009
-04333
.42333
35424

V013

.84926
.85273

Standard Deviations

[las
1 1

b ok

las

Total

ded urthin-Groups Covariance

VOOI

VOO1
.23327
-01375
.12019

V005
-49451
.11233
.25976

V009
.04179
.40117
-39139

V013
-10323
.13126
.12538

Ajdc—n~

Weighted Label

6.0

27.0
3.0

SPSS/PC+

Voo2

-2.09000
.52481
.04939

V006
-.66833
.16370
.01242

V010
.71000
1.05852
-99515

SPSS/PC+

V014
noi "=
14444
12212

VOO2
3.01113
51047
1.63625

V006
1.54749
.08153
-

SPSS/PC+

V010
.16947
-13999
.19760

V014
-46688
A7572
-46931

Matrix with

V003

-.82167
-25000

VOO7
-.09667
12185
.08212

Vo1l
.59167
-73000
70485

.14804
-49700

VOO7

_07179
15441

VO11
.28273
.23192
.24316

-.14667
.15815
-10273

.04e67
40778
.34212

Vo12
57167
-57259
57242

V012
.21451
.11983
13732

6/16/92
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31 degrees of freedom



V1144278 - 1.680951
'mG53 -.1263441E-03 - .2355161E-01 . 7311237E-01
X4 .6443967E-02 .5831099E-01 .1139785E-02
10CS -1498250E-01 .1987017 -.9603763E-02
B .3749217E-01 .5310812 m_4458978E-01
res/ -9364636E-02 .1153277 -1333333E-03
»aAa -1652330E-03 - .1111326E-01 .8602151E-03
jrees) .2354839E-03 - .1094624E-01 -3591398E-02
o -4658184E-02 .6279654E-01 «-2732258E-02
=p 5l SPSS/PC+
VOOl \0.07 VOO3
von -8565054E-02 -1379355 -. 7063978E-02
12 .1575329E-02 .4909881E-01 -.1222204E-01
Q13 -.3363381E-02 -.3871302E-01 .2173656E-02
a4 -7840502E-03 -.1359928E-01 .6652151E-02
VOO5 V006 \VOO7
15 .5002515E-01
B -1204929 -3918230
o7 .2261661E-01 .6579618E-01 .1704970E-01
aB .6125448E-03 -1398566E-02 -3196057E-02
0 -.2738710E-02 -_5053763E-02 -.1839785E-02
“ao -9919833E-02 -3084349E-01 .5879809E-02
an .1788118E-01 -5796398E-01 .1617312E-01
a2 -5199701E-02 .2299755E-01 -6592593E-03
s -.6651912E-02 -_2063901E-01 -.8413859E-02
o -1499104E-02 -.8456810E-02 -.7153405E-02
V009 VO10 Vo111
a» .1352624
a0 . 7565591E-02 -2106906E-01
a1 --1126882E-02 -1464194E-01 -5800269E-01
32 - .4 795699E-02 -3290442E-02 -1560591E-01
52 SPSS/PC+
V009 V010 VO11
=013 -.1135484E-02 --8252569E-02 -.1734462E-01
DU - .6584946E-02 -.1462007E-02 -_2584409E-02
V013 V014
W3 -1616995E-01
*14 -1196147E-01 .2249661
*_kd within-Groups Correlation Matrix
Vool V002 V003 Vo4 V005
i) ! 1.00000
D .93367 1.00000
3B -.00494 -.06718 1.00000
% 17211 -11355 .01064 1.00000
) . 70865 .68522 -.15880 .13281  1.00000
b .63363 65439 -.26345 12301 .86064
= . 75870 .68124 .00378 07904 77442
03] .01066 -.05230 019491 -.16300 .01671
622 -.00677 -.02296 .03611 -.06586 -.03329
gLy .33950  .33368 -.06962  .06184  .30555
<l 37622  -44175 -.10848  .09751  .33195
w .11945 27144 - _.32399 21834 .16663
w53 SPSS/PC+
* Vool V002 V003 VOo4 V005
M ~97001 _ 0XAQ3 1. -

.1568884
-1176619E-01
-3049845E-01
-4087933E-02
m. 1058208E-01
—.9593548E-02
-3555675E-02

Vo4
-9302151E-02
.1200343E-01
.5957945E-02
-1806835

\VOO8

-2686452E-01
-1589247E-01
-9600358E-02
-.4411828E-02
-.1424S52E-01
-.7115412E-02
-.1328387E-01

V012
-1946458E-01

V012
-2992533E-02
-1109265E-01

V006 VOO7

1.00000
-80500
.01363

-.02195
.33A7
.38449
.2634

V006 \OO7
~ 0.800)

6/16/92

6/16/92

1.00000
.14934
-.03831
.31023
.51429
-03619
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iox e- tOHOl— "TOVII"1-—--XI-0i.7----rXxow

.3593767

1QgT171C-FlI-

01749 -.02211 05187 .95176 .01413 -.02848 -.11550
*IB \VOO9 V010 VO11 VO12 V013 V014
1.00000
.26364 1.00000
4063 14172 1.00000
-.11176 -.01272 .41884 1.00000
-.62297 -.09346 .16248 .46445 1.00000
-.34139 -.02428 -.44711 -.56635 .16868 1.00000
-.17087 -.03775 -.02124 -.02262 16763  .19832 1.00000

-los which cannot be computed are printed as
SPSS/PC+ 6/16/92
Jebda (U-statistic) and univariate F-ratio
land 31 degrees of freedom
E Wilks” Larbda Significance
.50024 20.73 -0001
.60823 19.97 -0001
.28674 77.11 -0000
.91426 2.907 .0082
.71823 12.16 .0015
.78138 8.674 -0061
.69276 13.75 .0008
.56540 23.83 -0000
.85539 5.241 -0290
.52275 28.30 -0000
-95035 1.620 .2126
-99999 .2162E-03 .9834
-99645 .1105 .7419
.98950 .3289 57104
5 SPSS/PC+ 6/16/92
axe Matrix for Group
v00;1 V002 V003 VOO4
5441667E-01
.6832800 9.066880
-.9983333E-02 - 4249200 -3393367
-4$48667E-01 .5064800 .8586667E-01 .1535467
.9327667E-01 1.251880 .5770333E-01 .8692667E-01
-2303833 3.297320 2776567 .2221933
.S624667E-01 . 7124000 .6266667E-03  .S228667E-01
-3933333E-03 -5560000E-02 .6993333E-02 -.4666667E-02
-.2533333E-03 - -4320000E-02 .7246667E-02 -.4553333E-02
-2910000E-01 .4304800 .2236000E-01 .3302000E-01
-4820333E-01 7328400 .7113667E-01 .3357333E-01
-9823333E-02 -2607600 .7457667E-01 .1419333E-01
-.2048333E-01 -.2447200 .8416667E-02 -.1547333E-01
-1028333E-01 .1232000E-01 -1098633 .1615733
% SPSS/PC+ 6/16/92
%003) V006 V007 V008
.2445367
.7391033 2.394737
.1345667 .3849133 789066 7E-01
-.8306667E-02 - .3527333E-01 .3266667E-02 .1986667E-02
..9493333E-02 - .3838667E-01 ,3973333E-02 .1853333E-02
.6572000E-01 .1951600 -3426000E-01 -3800000E-03
.1169033 .5909333E-01 -.4533333E-03



‘ O .4 v ox
-.1167767 '-.2543333E-01
.7123333E-02 -.3903333E-02  .5293333E-02
V009 V010 \VO11
art .1746667E-02
1@ 2600000E-03  -2872000E-01
1@l 1526667E-02  .4604000E-01  .7993667E-01
|12 ~ 1346667E-02  .2744000E-01  _4681667E-O1
-3 .1906667E-02 -.7860000E-02 -. 1539667E-01
4 5686667E-02  .8300000E-02 - .1376333F-01
e o7 SPSS/PC+
V013 V014
18 ~1065667E-01
<4 ~_2576667E-02  .2179767
variance Matrix for Group 2,
\VOO1 \VOo2 V003
ail ~1891738E-03
<n _5033191E-02  .2605798
03 J1769231E-02  .5363462E-01  .2191538E-01
! —-1064245E-02 -.2787536E-01 -.1515385E-01
*5 7407407E-04 - _3832621E-02 -.3538462E-03
an .3977208E-03 -.8877493E-03  .2307692E-03
07 .3488604E-03  .5061254E-03  .3846154E-04
m .1213675E-03 -_1431966E-01 -.3192308E-03
a» --2320513E-03 -.1222051E-01  .2888462E-02
<D ——4216524E-04 -.7911823E-02  .1042308E-02
*1 J9423077E-03  .2353077E-01  .5257692E-02
D -_1082621E-04  .8394729E-02 -.2307692E-03
1m 7108262E-04  .9037037E-03  .9730769E-03
awm --1042735E-02 -. 1858376E-01 -.1319615E-01
B SPSS/PC+
\VOo5 V006 \VOO7
05 m1261909E-01
06 ~1529345E-02  .6647293E-02
07 -1087749E-02  .4427493E-02 _5154131E-02
a3 _2327778E-02  .8450855E-02  .4438889E-02
09 -_1439744E-02  .1356410E-02 -.1429487E-02
ao -_.8100687E-03 -.7558405E-03  .4220798E-03
on --1161538E-02  .1820626E-16  .7919231FE-02
az -.2135613E-02 -.5652279E-02 -.1681909E-02
as .3387464E-03 -.2150997E-02 -.5140883E-02
U -4175214E-03 -.9332479E-02 - .9547009E-02
\VO09 V010 \VO11
052 .1609385
aio ~9070513E-02  .1959772E-01
an -_1050000E-02  .8603846E-02  .5378462E-01
Q2 ~_5458974E-02 -.1353704E-02  .9603846E-02
Qi3 ~_.1720513E-02 -.8328063E-02 -.1771923E-01
4 ——6757692E-02 --3339316E-02 -.4346154E-03
woc 5 SPSS/PC+
V013 V014
.1723020E-01
.1475726E-01  .2263103

Covariance Matrix with

urt — e—

\i'ND

wiml

cryyry,.ouy
.1813333E-02
—.6773333E-02

V012

-4601667E-01
-6233333E-03
-3766667E-03

1575311

.2687749E-02
- .6365954E-02
-5181054E-02
-1171966E-01
. 1056282E-01
-2110541E-02
.4634615E-02
-1168960E-01
-1007934E-01
-184358S

V008

-3164872E-01
.1859231E-01
-1137350E-01
-.5173077E-02
-.1682479E-01
-.8832479E-02
-.1453590E-01

V012

-1435840E-01
.3448148E-02
-1315342E-01

32 degrees of freedom

WTIX.
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-1444545E-01

.1887764

-3181449E-01
-1532642E-01
.2500540E-01
.6111619E-01
.1558409E-01
-1092159E-01
-UO9631E-01
-1489886E-01
-1241989E-01
-1553693E-02
-3826705E-02
A418466E-02

105
106
<7
1408
2
140

102

1t .8082955E-02
V009
[0 .1531877
1CI0 .2764621E-01
1" .6972538E-02
14p -.4591856E-02
C13 -.2211932E-02
£14 .7782197E-03
VO13
K3 .1572045E-01
<14 .1122841E-01
s 61

"groups defined by V015

INlysis number
|Lrect method:

.6747386E-01
.1616622

-3371108E-01
-2009545E-01
-1786903E-01
.2843182E-01
.2479318E-01
-5087216E-02
1B - . 7474148E-02

DISC RIMINANT ANALYSIT S

1

2.677318
.4070688 .2470133
.1787611 .5121676E-01
.3337071 .4857244E-01
.8482453 -9359337E-01
.1993795 .3605436E-01
.1340888 .6020123E-01
.1418277 .6595246E-01
.2006376 .5465076E-01
.1891155 .1589924E-01
4793589E-01 -.1168788E-01
-.4515455E-01 -.1030114E-02
.3607633E-01 .2662936E-01
SPSS/PC+
V006 VOO7
.4857814
.9163220E-01 .2384223E-01
4744782E-01 .1520161E-01
.4360814E-01 .1095634E-01
. 7436525E-01 .1737936E-01
. 7380975E-01 .2030502E-01
.2239706E-01 .6696970E-03
-.2242869E-01 -.8790341E-02
_7479072E-02 -.2814015E-02
V010 VO11
.3904451E-01
.2158049E-01 .5912576E-01
.3237121E-02 .1513788E-01
—-_.9014489E-02 -. 1720739E-01
.5148106E-02 .1018939E-03
V014
.2202485
SPSS/PC+

Grouping Variable

Iiionical Discriminant Functions

Maximum number of functions....

Minimum cumulative percent of variance...
Maximum significance of Wilks” Lambda. ...

i probability for each group is

L 62

.................. 00100
1
100.00
1.0000
.50000
SPSS/PC+

llassification Function Coefficients

Asrer’s Linear Discriminant Functions)

a5 = 1

2

.1662392

.2786023E-01
-6845256E-01
-1417841E-01
-6634659E-02
-8475568E-02
-1974176E-01
-1548011E-01
-1175881E-01
.4879830E-02
-1807784

V008

-4602973E-01
-3644697E-01
-2860748E-01
-33893AE-02
-. 1374905E-01
- . 7949716E-02
-.6067140E-02

V012

.1885644E-01
.2896307E-02
-1076345E-01

All variables passing the tolerance test are entered.
Minimum Tolerance Level

6/16/92

6/16/92

6/16/92



-174.9155 -118.6205

3.903829 1.753646
I -59.06857 -28.62640
I -152.3807 -111.2892
-43.83572 -28.92628
-34.71567 -27.62815
389.7063 304.0474
-68.71576 -18.68121
-1.839743 -2.143005
167.5921 142.3172
44.84652 41.87161
-95.31709 -43.94511
259.7522 238.7307
124.8351 89.92664
Kant) -203.1334 -183.7305

&8 SPSS/PC+ 6/16/92

Canonical Discriminant Functions

Pet of Cum Canonical After Wilks”
Eigenvalle Variance Pet Corr Fen Lambda Chisquare OF Sig
0 .167 51.551 14 0000

" 7.5%/72 100.00 100.00 -9398
iks the 1 canonical discriminant functions remaining in the analysis.
&1 SPSS/PC+ 6/16/92

a-dizd Canonical Discriminant Function Coefficients

FINC 1
.76981
-.40328
1.19076
2.35451
48240
64179
-1.61802
1.18635
-.01613
-.53072
-.10365
1.03681
-.38670
-2.39520

65} SPSS/PC+ 6/16/92

e Matrix:

—-ithin—groups correlations between discriminating variables
and canonical discriminant functions

ales ordered by size of correlation within function)

ANC 1
.57335
34734
31872
29729
29175
.24209
22769
.19229.



C .08309
o ‘03745
ms _.02170
m2 .0009%6
= U SPSS/PC+ 6/16/92

"su'cs"dized Canonical Discriminant Function Coefficients

FUNC 1
m<0l 8.143715
10 -.3110483
1X5 4.403804
Je:! 5.944354
1X5 2.156819
1X6 1.025290
< -12.39153
138 7.238063
< - .4387026E-01
2D -3.656298
Mil - .4303537
017 7.431537
KB -3.040989
W -5.049905

arstat) .6073515
ap 6/ SPSS/PC+ 6/16/92
Ironical Discriminant Functions evaluated at Group Means (Group Centroids)
Group RNC 1

-5.65584

1.25685

est of equality of group covariance matrices using Box’s M

Tre ranks and natural logarithms of determinants printed are those
of the group covariance matrices.

Group Label Rank  Log Determinant
1 < 6 (too few cases to be non-singular)
2 14 -66.335697
Pooled Within-Groups
Covariance Matrix 14 -52.483049
-ap & SPSS/PC+ 6/16/92
OTE 10473

CT BENOUGH NON-SINGULAR GROUP COVARIANCE MATRICES FOR DSC—- At least two
are required for a test to be performed.

Pege & SPSS/PC+ 6/16/92
Case Mis Actual Highest Probability 2nd Highest Discrim
(uter Val  Sel Group Group P(0/G) P(G/0) Group P(G/0) Scores
1 1 1 .4534 1.0000 2 0000 —6.4057

2 1 1 .45%4 1.0000 2 .0000 -6.3957

3 1 1 .0009 .7176 2 2824 -2.3344

4 1 1 .4633 1.0000 2 .0000 -6.3892

5 1 1 .4439 1.0000 2 .0000 -4.8903

6 1 1 .0623 1.0000 2 .0000 -7.5198

7 2 2 5508 1.0000 1 .0000 .6603

8 2 2 .5988 1.0000 1 .0000 1.7830
---------- Q i- _4JR——Qam I-- onnn PAIO
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.8919 1.0000 " "1W 0000 Tntiseesd
.7110 1.0000 1 .0000 .8864
6507 1.0000 1 .0000 1.7096
.7003 1.0000 1 .0000 1.6418
.8771 1.0000 1 .0000 1.4115
.6336 1.0000 1 .0000 7802
.8627 1.0000 1 .0000 1.0839
8581 1.0000 1 .0000 1.0781
.0398 1.0000 1 .0000 3.3126
.4912 1.0000 1 .0000 .5685
0 2 2 .8718 1.0000 1 .0000 1.4182
21 2 2 .7987 1.0000 1 .0000 1.5119
6 0 SPSS/PC+ 6/16/92
Ix Mis Actual Highest Probability 2nd Highest Discrim
ejta Val &l Group Group PCO/G) P(G/D) Group PCG/0) Scores
2 2 2 7779 1.0000 1 .0000 .9748
3 2 2 .3031 1.0000 1 .0000 2.2866
24 2 2 .4043 1.0000 1 .0000 2.0909
p.3] 2 2 .4099 1.0000 1 .0000 .4328
2 2 2 .5564 1.0000 1 .0000 .6686
27 2 2 .2613 1.0000 1 .0000 2.3801
3] 2 2 .6918 1.0000 1 .0000 .8605
2 2 2 6609 1.0000 1 .0000 1.6955
0 2 2 .8227 1.0000 1 .0000 1.0328
3L 2 2 .0763 1.0000 1 .0000 -_5155
2 2 2 .8528 1.0000 1 .0000 1.0712
3 2 2 6885 1.0000 1 .0000 .8560
=& 71 SPSS/PC+ 6/16/92
Sntols used in Plots
Sytol  Group  Label
1
2
e R SPSS/PC+ 6/16/92

Histogram for Group

Canonical Oiscriminant Function 1

4 m

3= 1
1
1
1

2 1
1
1
1

1 1
1
11
1

X

out-12.0 -s.o -4.0 .0 4.0 8.0 12.0 Out
Class 11111111111111111122222222222222222222222

-Yitroids 1 *

page 73 SPSS/PC+ 6/16/92
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Canonical Oiscriminant Function 1

]_6 -
2
2
12 . 2
2
2
2
8 = 22
22
22
22
4 22
222
222
2222

X
Out-12.0 -8.0 -4.0 .0 4.0 8.0 12.0 out
Class  11111111111111111122222222222222222222222

Centroids 2
Page 74 SPSS/PC+
All-groups stacked Histogram 6/16/92
Canonical Oiscriminant Function 1
16
2
2
12 . 2
2
2
2
8 - 22
22
22
22
4 m 22
1 222
1 222

n i1 12 2222
X
Out-12.0 -8.0 -4.0 0 4.0 8.0 12.0 out
Class 11111111111111111122222222222222222222222
Centroids 1 2

Page 75 SPSS/PC+ 6/16/92
Classification Results -

No. of Predicted Group Membership

Actual Group Cases 1 2

Group 1 6 6 0
100.0% .O%h

Group 2 2l 0 2
-Oh 100.0%

Percent of '‘grouped” cases correctly classified: 100.00%

Classification Processing Summary
33 Cases were processed.
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i"OCas"es had at “least one missing discriminating Variable!"
3B Cases were used for printed output.

-F 6 SPSS/PC+

— —srocedure was completed at 18:41:22
V«.ATION VARIABLES=V001 TO VO14/0PTIONS 2,5-

—  .emypted-

CRRE.ATIONS VARIABLES :MOO1 TO VO14/0PT IONS 2, 5.

e 77 SPSS/PC+
Grelations: V001 V002 V003 \Voo4 V005
\VOOL 1.0000 -9599 5326 .3128 -8009
0 «C B3 « ¥ C B «C 3
ng_) P= .000 P= 001 P= .038 P= .000
Vo2 -9599 1.0000 .5006 .2680 .7851
(¢ &3 ¢ 0 (3 (33 33
P= .000 P= . P= .02 p- .066 P= .000
VOO3 .5326 -5006 1.0000 .2527 .3762
33 33 o « 3 3B
ng .OO% |:(>: (D% P- . P- .078 P= .015
Vo4 .3128 .2680 527 1.0000 ) 2%%
« 3 « ) « ®» ¢ o
p- .038 p- .066 p- .08 P= . P= .070
(Coefficient / (Cases) / 1-tailed Significance)
. " is printed if a coefficient cannot be computed
30e 78 SPSS/PC+
Correlations: V001 V002 V003 Vo4 %003)
V005 -8009 L7851 3re2 .2631 1.0000
« 3 33 (®» (3» 0
P= .000 P= .000 P= .015 P= .070 = -
Y00.5) .7296 .7438 2102 -2409 -8929
« 3 «C 3B (¥ 3 33
P= _.000 P= .000 pP- .04 P= .088 P= .000
V007 .8397 L7891 .4698 .2252 8405
« B (¥ (33 33
p- .000 P= .000 P= .003 P= 104 P= .000
V008 .4235 3820 5646 .0758 .3606

B By (B B (D
(® 0 Lt - 33
Coefficient / (Cases) / 1-tailed Significance)
. “is printed if a coefficient cannot be computed
Page 79 SPSS/PC+

Correlations: VOOl voo? \VOO3 VoO4 \VOO5

6/16/92

6/16/92
V006
729
« 3
P- 000

L7438

2702
<2

6/16/92
V006
-8929
¢ 3
P= .000
1.0000
o
P- .
8514
« 33

3173

C B
- .036

6/16/92
V006



» 2359 2215 -3390 .0531 .1758 .1599

6273 6206 .5565 .2450 .5539 .5400

cC ) ( B C 33 ( B B O B

P~ 000 P= .00 P= .000 P= 085 P= .000 P= .001

<l 4250 4753 .1316 .1561 .3925 .4355
«C B cC 3 ¢ 33 ( B) C B ( B

p- .00 P= 08 P .28 P= .19 P= .012 P= .006

a2 0041 2133 .1713 .2100 .1426 2340

(T (™ (B (B 3 ( N
P= .301 P= _117 P= .170 p= 20 P= 214 P= _.095

s¥icient / (Cases) / 1-tailed Significance)

is printed iIf a coefficient cannot be computed

Lx 80 SPSS/PC+ 6/16/92
1 "elations: \VOO1 VOO2 V003 VOO4 V005 V006
1013 -.2539 -.2201 -.0165 .0955 -.2295 -.2567

e T3 3 3 3 )
(D (B (DL LR LR

1wi4 .0783 .0470 1142 .9448 -0663 .0229
« B « 3 C B « 3 ¢ 33 « 3
P= .32 P= .398 P= .263 P= .000 P= 357 P= 450
1Efficient / (Cases) / 1-tailed Significance)

I ." is printed if a coefficient cannot be computed

Use 81 SPSS/PC+ 6/16/92
~relations: \VOO7 V008 V009 V010 VO11 V012
<001 .8397 4235 .2359 .6273 4250 .01

3 3 3 33 3 ( B
B LB (D By LD £

s 00% .7891 -3820 2215 -6206 4753 2133
C 33 (3 3 33 Q) «
P= .000 P= .014 P= .108 P= _000 P= .003 p- 117
V003 -4698 -5646 23390 5565 1316 -.1713
R LB LR £ LR AR
Vo4 2252 -0758 0531 -2450 1561 2100
(R LY LR LR LR D
Coefficient / (Cases) / 1-tailed Significance)
- *is printed If a coefficient cannot be computed
ap & SPSS/PC+ 6/16/92

uooj - urnfi— wnna. _u¥n UL uni ?
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5 8405 .3606 .1758 .5539 -3925 .1426

() (B (D (B (B (B
P= _.000 P= .020 P= .14 p- .000 P= .012 P= 214

1006 8514 3173 -1599 -5400 4355 -2340
(B (33 33 (B B 3
P 000 P= .03 P- 187 P= .00l P= .006 P= 0%
Q7 1.0000 4589 .1813 -5696 .5408 .0316
( O (3 33 (x» 33 >3
p= . P- 004 P= .15 P= 000 P= .001 P= 43l
<38 4589 1.0000 4340 .6748 0650 - 4667

() (0 (B (B (B ( B
P= .004 P= . P~ 006 P- .000 P- .30 P= .03

Coefficient / (Cases) / l1-tailed Significance)

is printed if a coefficient cannot be computed

17 & SPSS/PC+ 6/16/92
or-elations : \VOO7 V008 V009 V010 V011 V012
V009 .1813 -4340 1.0000 .3575 .0733 -.084
(3 3 CC O B «C 3 « 3
P= _156 P= .006 p= . P= .021 P= .343 P= .318
010 .5696 .6748 .3575 1.0000 .4492 .1193
¢ 33 (33 33 C 9 ¢ 33 «C 3
P= .000 P= .000 P= .021 P= . P= 004 P= .24
von .5408 .0650 .0733 4492 1.0000 A534
¢ 3 «c 3 C 3B « 3 ¢ o « 3
P= .001 P= .360 P= .343 P= .004 P= . P= .04
m 2 .0316 -.4667 -.08%4 -1193 .4534 1.0000
¢ 33 C3x 3 33 C 3 ¢ o
P= .431 P= .003 p= .318 P= .24 P= .004 P=
Coefficient / (Cases) / 1-tailed Significance)
- " is printed if a coefficient cannot be computed
P 8 SPSS/PC+ 6/16/92
Correlations  \VOO7 V008 V009 V010 VO11 V012
\VO13 -.4540 -.2955 -.0451 -.3639 -.5644 .1682

(3®» (B B D B D
P= 004 P: .047 P= 402 P= 019 P= .00 P= .15

\Vo14 -.0388 ~.0603 .0042 .0555 -0009 -1670
(3 (B B B D (D
P= 415 P= 370 P= 491 P= .379 P= 498 P= .17

Coefficient / (Cases) / 1-tailed Significance)

- " is printed if a coefficient cannot be computed

e & SPSS/PC+ 6/16/92
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V013 Vo14

R L
-.2539 .0783
« «C B3
P= 077 P= .32
%01 -.2201 .0470
¢ 3 C
P= .109 P= .398
<03 -.0165 .1142
« 3 « 3
P= .44 P- .263
(307! -0955 .9448
« B «C B
P- 299 p- .000
ce*ficient / CCases) / 1-tailed Significance)
- " is printed if a coefficient cannot be computed
+® 86 SPSS/PC+ 6/16/92
"relations: V013 V014
by 72°3) -.2295 .0663
¢ B «C
P= .09 P= .37
B -.2567 .29
« B « B
P= .05 P= 450
804 -.4%40 -.0388
« « B
p- .04 P= .415
108 -.2955 -.0603
cC D) « B
P= 047 P= .370
ticient / (Cases) / 1-tailed Significance)
is printed If a coefficient cannot be computed
se 87 SPSS/PC+ 6/16/92
melations: V013 V014
«009 -.0451 0042

C B C
P= 402 P= 49

010 -.3639 0655
¢ 33 ¢ 3
P= .019 P= .3M
oil ~.5644 -0009
« 3
P= .000 P= .48
R .1682 -1670



P= _ P= _144

Q4 .1908 1.0000
« & ¢ 0
p= .144  P= .

refficient / (Cases) / 1-tailed Significance)
is printed If a coefficient cannot be computed
* 89 SPSS/PC+
[is procedure was completed at 18:46:33

6/16/92



APPENDIX D:
Output Reports of SPSS/PC + for 12 Matched Banks.



:TPUT_QFJ2 MATCHED BANKS 1987 RESULTS

MCAININANT GROUPS:V015( 1,2)/VARI ABLES=V001 TO VO14/STATIST ICS=ALL.

Sine AnALYsis: was omitted for the First analysis all variables

or the VARIABLES: list will be entered at level 1.

This Discriminant Analysis requires 7552 (

e 3 SPSS/PC+

DISCRIMINANT

(n groups defined by VO15 Grouping Variable

12 (unweighted) cases were processed.

0 of these were excluded from the analysis.

12 (unweighted) cases will be used "in the analysis.
Nurber of Cases by Group

Number of Cases

ANALYSIS -————-

VO15 Unweighted Weighted Label
1 6 6.0
2 6 6.0
Total 12 12.0
Group Means
V015 VOOl V002 V003 VOo4
1 -.04167 -1.05833 -.52333 .30333
2 .01333 17833 .15167 .18167
Total -.01417 -.44000 -.18583 .24250
V015 V005 VOO6 \VOO7 V008
1 -.01333 -.01833 .00333 .08333
2 .08667 -19667 -10667 51333
Total .03667 .08917 .05500 .29833
V15 V009 V010 Vo11 V012
1 -06833 -86833 -65500 .58500
2 .45833 1.09000 .50000 49167
Total .26333 .97917 57750 53833
V015 V013 V014
1 -86833 .32667
2 .93000 58667
Total .89917 45667
Group Standard Deviations
V015 VOO1 V002 VOO3 VOO4
1 .06080 1.57118 68980 .55536
2 .00516 .13963 .10797 .11907
Total .05017 1.24421 58809 .38817
V015 V005 V006 \VOO7 V008
1 11112 -19083 -09993 .06713
2 .04885 11057 .05922 .36451
Total .09708 -18633 .0511 -3359%

7.4) BYTES of workspace.

6/16/92



1
2
Total

V015

Pooled Within-Groups Covariance Matrix with

1
2
Total

»Uw /
.04622
.28882
.28350

VO13
-14386
.07321
.11349

y\i%
.18713
.05621
17537

V014
-55428
.95158
TATT

10 degrees of freedom

\oo1 V002 V003 Vo4
\VOO1 -1861667E-02
V02 .4639500E-01  1.244057
\VOO3 .1391333E-01  -4119850 .2437417
\VoO4 .8660000E-02  .2591083 A009500E-01 .1613017
V005 .3123333E-02  -7581000E-01 .1421667E-01 . 1993000E-01
V006 .5448333E-02  .1287650 .2438667E-01 -3381000E-01
\veerg .2840000E-02 . 6932333E-01 -1538000E-01 .1838667E-01
V008 .6666667E-04 -.4580000E-02 -.6176667E-02 - .1116000E-01
\VO09 - . 2683333E-03 -.1064000E-01 -.7171667E-02 - . 1302500E-01
\010 .4548333E-02  .1088117 .1068667E-01 . 3875333E-01
V011 .2995000E-02  -9315500E-01 -1643000E-01 -2938000E-01
V012 - ,3983333E-03  .1481667E-01 .1088333E-02 -4488333E-02
\VO13 -_.2551667E-02 - .S995833E-01 - .1795333E-01 -.2604667E-01
Vou .4303333E-02  .1470700 - .2223333E-01 -1926200
V005 \VOO6 \VOO7 V008
V005 .7366667E-02
V006 -1170667E-01 .2432167E-01
\VOO7 .6930000E-02  -1126000E-01 .6746667E-02
V008 -.6016667E-02  .7083333E-02 -.6320000E-02 6868% E-01
V009 _.5626667E-02  .2758333E-02 -.6110UCOE C2 ! <I//5ril
\010 .9866667E-02  .1703167E-01 .8643333E-02 -.3376667E-02
\011 .1088000E-01 .8945000E-02  -1035000E-01 -.3298000E-01
V012 .2333333E-02 -.8521667E-02 .16S3333E-02 -.3792333E-01
V013 -_.3473333E-02 -.1118833E-01 -.3586667E-02 -.1428667E-01
Vou .3436667E-01  -5859667E-01 .3771000E-01 -.7261667E-01
V009 V010 Vou V012
V009 .4277667E-01
\010 —.3861667E-02  .1908833E-01
Vou -_2582500E-01  .7495000E-02  .4971500E-01
V012 - .2837333E-01 -.5950000E-03  -2954500E-01 -3906333E-01
V013 -.9221667E-02 -.6171667E-02  .5325000E-02 -1461500E-01
VOou -.7011667E-01  -5198667E-01 .6266000E-01 -9533333E-02
V013 V014
V013 -1302833E-01
V014 -.1579333E-01  .6063667
Page 5 SPSS/PC+ 6/16/92
Pooled Within-Groups Correlation Matrix
\VOO1 V002 V003 \VOO4 V005 V006 veerg
\OO1 1.00000
V002 .96405 1.00000
\OO3 .65315 .74816 1.00000
\VOo4 49974 57842 .20221  1.00000
V005 .84340 .79190 .33v50 57817 1.00000
\\A/rgl)Qe .80968 .74025 .31673  .53980  .87458 1.00000
> 55736 98300 87902 1.00000

- =37927
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\O11 Rexkicy) _37458 .14926 .32809 -56853 25724 56513
\O12 —. 4671 _06721 .01115 -056%4 13755 -.27647 10184
\VO13 51812 -.47096 -.31859 -.56818 -.35454 -.62853 -.38256
VO14 .12808 216933 -.05783 .6159" .51420 .48251 .58958
V008 V009 V010 \VO11 VO12 \VO13 V014
V003 1.00000
v00°] .98582 1.00000
\0IO0 -.09325 -.13514 1.00000
Vo111 -.56438 -.56001 .24330 1.00000
V12 -.73213 -.69410 -.02179 .67043 1.00000
V013 - 47758 -.39063 -.39136 .20923 .64784 1.00000
V014 -.35582 -.43536 48321 .36089 .06194 -.17769 1.00000
Correlations which cannot be computed are printed as
Wilks” Lambda (U-statistic) and univariate F-ratio
with 1 and 10 degrees of freedom
Variable Wilks” Lambda F Significance
Vool .67228 4.875 .0517
\VO02 .73057 3.688 .0838
VOo3 -64070 5.608 .034
Vo4 97321 2733 .6112
\VO05 .71061 4.072 .0712
V006 .63687 5.702 -0381t
VOO7 .67806 4.748 0543 K
V008 .55323 8.076 .0175
\VO09 -48386 10.67 .0085 -
\VOIO -56426 7.72 .0195 <
Vou .87338 1.450 .2563
V012 .93730 -6690 A325 ¢
V013 .91948 8757 3714
V014 .96764 .3345 .5758
Page 6 SPSS/PC+ 6/16/92
Covariance Matrix for Group 1,
\VOO1 V002 V003 Voo4
\eoil -3696667E-02
\VOo2 J9232333E-01  2.468617
V003 .2745333E-01 -8089667 -4758267
V00" -1756667E-01 .5258733 -8549333E-01 .3084267
V005 -6293333E-02 -1548667 -3078667E-01 .3467333E-01
V006 -1112333E-01 -2696567 -5862667E-01 6477333E-01
VOO7 .5746667E-02 -1432733 -3419333E-01 -3076667E-01
\008 .3266667E-03 -.5266667E-02 -.6666667E-02 -1270667E-01
V009 -.4433333E-03 -.2345667E-01 -.1390667E-01  .3086667E-02
V010 -9296667E-02 .2215233 .2439333E-01 .7178667E-01
\VO11 -5490000E-02 .1862900 -3124000E-01 -4444000E-01
\VO12 -.9500000E-03 .2397000E-01 -.3900000E-02 -.4460000E-02
V013 -.5103333E-02 -.1244167 -.3970667E-01 -.5693333E-01
V014 .1055333E-01 .3673067 .1276667E-01 2963933
VOO5 V006 VOO7 \VO0O8
V005 .1234667E-01
V006 .2078667E-01 -3641667E-01
\OO7 .1099333E-01 ~ .1863333E-01 -9986667E-02
\008 -1333333E-04 .2273333E-02 .6666667E-05  .4506667E-02
V009 -.8466667E-03 -.1566667E-03 -.8733333E-03  .2926667E-02
\OIO .1763333E-01 -3154333E-01 .1476667E-01  -3706667E-02

- 107onnnp-01
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Froviluwurl w xtINWU Vi <UWWVWET VC o MiCvvvve \EL
1~ -2600667E-01 .4650667E-01  .2233333E-01  .8833333E-02
VO09 010 V011 V012

rw .2136667E-02
\CIO .1216667E-02  -3501667E-01
yon —.8070000E-02 .1349000E-01  .5175000E-01
Q12 -.7970000E-02 -.3710000E-02  .3783000E-01  -3971000E-01
\Q13 -_.3183333E-02 -.1414333E-01  -4830000E-02  .1811000E-01
you .1933333E-02 .5745333E-01  .5258000E-01  .1212000E-01
V013 014
you -2069667E-01
you —. 444866 7E-01 .3072267
Pap SPSS/PC+
Covariance Matrix for Group 2,
\VOO1 %0072 \OO3 \Voo4
\ooL .2666667E-04
%002 .4666667E-03  .1949667E-01
yoo3 .3733333E-03  -1S00333E-01 -116S667E-01
vee:! -_.2466667E-03 -.7656667E-02 -.5303333E-02  .1417667E-01
\0b -.4666667E-04 -.3246667E-02 -.23S3333E-02  .5186667E-02
06 -.2266667E-03 -.1212667E-01 -.9853333E-02  .2846667E-02
\QOo7 -_.6666667E-04 -.4626667E-02 -.3433333E-02  .6006667E-02
V08 -.1933333E-03 -.3893333E-02 -.5686667E-02 -.3502667E-01
Vo9 -.9333333E-04 .2176667E-02 -.4366667E-03 -.2913667E-01
\OIO -_.2000000E-03 -.3900000E-02 - .3020000E-02  .5720000E-02
von -5000000E-03 -2000000E-04 .1620000E-02  .1432000E-01
012 -1533333E-03 -5663333E-02 .6076667E-02  .1343667E-01
013 .1059808E-17 -4500000E-02 .3800000E-02  .4840000E-02
\014 -.1946667E-02 -.7316667E-01 -.5723333E-01 .8884667E-01
VOO5 V006 \OO7 008
003 .2386667E-02
%005] -2626667E-02 -1222667E-01
e ers .2866667E-02 -3886667E-02 -3506667E-02
008 -.1204667E-01 .1189333E-01 -.1264667E-01  .1328667
%00°] 1040667E-01 .5673333E-02 -.1134667E-01  .1039467
V010 .2100000E-02  -2520000E-02 .2520000E-02 -.1046000E-01
\VO11 .7180000E-02 -.5000000E-03  .7940000E-02 -.S5518000E-01
\Vo12 .2946667E-02 -.1313333E-01 .2406667E-02 -.6356667E-01
V013 .1160000E-02 -.4780000E-02 .8800000E-03 -.2170000E-01
V014 .4272667E-01 .7068667E-01 .5308667E-01 -.1540667
V009 V010 V011 V012
V009 .8341667E-01
010 -.8940000E-02  -3160000E-02
von --4358000E-01  -1500000E-02  .4768000E-01
von -.4877667E-01 .2520000E-02  -2126000E-01 .3841667E-01
V013 -.1526000E-01 .1800000E-02  .5820000E-02  .1112000E-O1
014 -.1421667 -4652000E-01 . 7274000E-01 .6946667E-02
V013 \Vo14
V013 -5360000E-02
014 -1290000E-01  .9055067
Total Covariance Matrix with 11 degrees of freedom

tWool

VOOl
.2517424E-02

V002

1

VOO3

Vo4

6/16/92
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o~ .8178030E-02  .1895727 .6174924E-01 .2360227E-01
.4131818E-02  .9787273E-01 -3300455E-01 -1328636E-01
B .6510606E-02  .1408636 J7354394E-01 -.2441364E-01
\VOW .5606061E-02  .1218636 .65275766-01 -.2478182E-01
S 8 SPSS/PC+ 6/16/92
VOOl V002 V003 Vo4
V0i0 - 7459848E-02 .1736818 -5052197E-01 .2787500E-01
von .3977273E-03 .3240909E-01 -.1359773E-01 .3185227E-01
7012 -.1762121E-02 -. 1800909E-01 -. 1619242E-01 - 7177273E-02
\Q13 -.1394697E-02 -.3370909E-01 -.4968939E-02 -.2572500E-01
V014 .78121216-02 .2213909 .27651526-01  .1664818
V005 VOO6 VOO7 V008
V005 .9424242E-02
7006 .1650606E-01 .3471742E-01
Voo7 .9118182E-02 -1629545E-01 -9045455E-02
7008 .6257576E-02 -3165303E-01 .6372727E-02  .1128697
7009 .5521212E-02 .2537576E-01 .54363646-02  .9431515E-01
7010 -1501515E-01 .2848106E-01 -1410455E-01 .2292576E-01
7011 .5663636E-02 -.9568182E-03 -5040909E-02 -.4815909E-01
7012 -.4242424E-03 -.1321970E-01 -.1127273E-02 -.4542121E-01
7013 -.1475758E-02 -.6555303E-02 -.15227276-02 -.5756061E-02
7014 .3833333E-01 .6851515E-01 -41609096-01 -.3552424E-01
V009 V010 VO11 V012
7009 -80369706-01
7010 .2006667E-01 -3075379E-01
7011 -.3996364E-01 -.2556818E-02 .5174773E-01
012 -.3572121E-01 -.6183333E-02 -3080455E-01 .3788788E-01
V013 -.1824242E-02 -. 1882576E-02 J2234091E-02  .1171667E-01
7014 -.3608788E-01 .6297879E-01 -45972736-01 -20484856-02
V013 VO14
7013 -1288106E-01
7014 -.9984848E-02 -5696788
Poe 9 SPSS/PC+ 6/16/92

(n groups defined by V015

Analysis number 1

Direct method:
Minimun Tolerance Level

DISCRIMINANT

ANALYSIS

Grouping Variable

Canonical Discriminant Functions

Maximum number of functions
Minimum cumulative percent of variance...
Maximum significance of Wilks” Lambda
Prior probability for each group is

Tre following

variable
3974

*

Within
Groups
Variance
.674667E-02
1190883E-01

_ —TOMAXXF-QI

Tolerance

-0002193
-0089240
-0074236

00100

.50000

5 variables failed the tolerance test..

Minimum
Tolerance
.0001128
.0003644
.0004856

=

100.00
1.0000

All variables passing the tolerance test are entered.
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ossification Function Coefficients
isher’s Linear Discriminant Functions)

\Q1S
\Veu'] 450.5545 317.5032
e 602 -29_.77372 -62.34701
0B 18.11846 64.20644
o4 16.41907 28.00770
b 56.92115 1135.923
06 -35.11843 -451 6955
7002] 21.42698 277 .3514
\Y00°) 12.66207 -144 .4118
s 011 40.78394 11.63484
(constant)  -19.43568 -50.47140
Canonical
Pet of Cum Canonical
Fen Eigenvalue Variance Pet Corr
1 16.1227 100.00 100.00 97104
* marks the
Page 10 SPSS/PC+

Standardized Canonical

VOO1

von

FUNC 1
-.78309
-4 95591
3.10381
.63488
12.63280
-8.86205
9.14935
-4.43149
-.88657

Structure Matrix:

Pooled-within-groups correlations between discriminating variables
discriminant functions

(Variables ordered by size of correlation within function)

VO13
\VO09
Vo12
V008
VOO7
V006
VOO3
VOOl
V005
\VO14
\VO02
V010
von

Vo4

FUNC 1
-.34264
.25722
-.25527
.22381
.18827
-18805
-18650
.17388
-15893
—.15438
=.15124
-.13113
-.09483
-.04132

Discriminant Function Coefficients

Fen
0

and canonical

SPSS/PC+

Discriminant Functions

After Wilks’

Lambda Chisauare

0584

15.622

DF
9

Sig
.0752

1 canonical discriminant functions remaining iIn the analysis.

6/16/92

6/16/92



~r&ft - wvTq

UIOUtHUQIUNICU VQMVIIX"aX UiOv,) Amj.riuiix. [ yliucivll VSA.I XV XVII to

FUNC 1
\VOOL ~18.14934
\VOO2 —4.443280
\VOO3 6.286802
\VOO4 1.580790
V005 147 .1852
V006 56.82473
\VOO8 34.91032
V009 —21.42624
\VO11 -3.976191

(constant) -4.233541

-anonical Discriminant Functions evaluated at Group heans (Group Centroids)

Group FINC 1
1 -3.66546
2 3.66546

Test of equality of group covariance matrices using Box™s M

The ranks and natural logarithms of determinants printed are those
of the group covariance matrices.

Group Label Rank  Log Determinant
1 < 6 (too few cases to be non-singular)
2 < 6 (too few cases to be non-singular)
Pooled Within-Groups
Covariance Matrix 9 -43.838100
NOTE 10473

NOT ENOUGH NON-SINGULAR GROUP COVARIANCE MATRICES FOR OSC— At least two
are required for a test to be performed.

Page 12 SPSS/PC+ 6/16/92

Case His Actual Highest Probability 2nd Highest Oiscrim

Number Val Sel Group Group P(D/G) P(G/0) Group P(G/D) Scores
1 1 1 .7893 1.0000 2 .0000 -3.9327
2 1 1 .0430 1.0000 2 .0000 -5.6888
3 1 1 .0457 1.0000 2 .0000 -1.6676
4 1 1 .8552 1.0000 2 .0000 -3.8479
5 1 1 7471 1.0000 2 .0000 -3.3429
6 1 1 .8786 1.0000 2 .0000 -3.5128
7 2 2  .4423 1.0000 1 .0000 2.8971
8 2 2 .3554 1.0000 1 .0000 4.5897
9 2 2 9430 1.0000 1 .0000 3.7369
10 2 2 .9025 1.0000 1 .0000 3.7879
11 2 2 . .6492 1.0000 1 .0000 3.2105
12 2 2 .9162 1.0000 1 .0000 3.7706

Symbols used in Plots

Symbol Group Label

1 1
2 2
Histogram for Group 1

Canonical Discriminant Function 1
A]
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Histogram for Group

Canonical Oiscriminant Function 1
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NN RO

%
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Centroids
All-groups stacked Histogram

Canonical Oiscriminant Function 1
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1 1111 1 2
X
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Class - 1111111111111111111111111111111222222222222222222222222222222
"Vr+roids 1




."lassification Results -

No. of Predicted Group Membership

Actual Group Cases 1 2

Group 1 6 6 0
100.0% -O%

Group 2 6 0] 6
-O% 100.0%

Percent of "‘grouped” cases correctly classified: 100.00%

Classification Processing Summary
12 Cases were processed.
0 Cases were excluded for missing or out-of-range group codes.
O Cases had at least one missing discriminating variable.
12 Cases were used for printed output.

Page 15 SPSS/PC+ -6/16/92

This procedure was completed at 19:29:28
CORRELATIONS VARIABLES=V001 TO V014/0PT10NS=2,5.

Page 16 SPSS/PC+ 6/16/92
Correlations: VOO1L V002 V003 Vo4 VOO5 V006
VOOl 1.0000 .9728 7718 .3105 .8909 .8748
C 0 ( 1 « 12 ( D C 12) C 12)
P= . p- .000 P= .02 P= .163 P= .000 P= .000
V002 .9728 1.0000 .8230 4028 .8498 .8177
C 12) C o ( 12 C 12) « 12  12)
P= .00 p= . P= _001 p- .097 P= .000 P= .001
V003 7718 .8230 1.0000 .0616 .5488 .5635
C 12 C 12) ( 0 C 12) c 12 ( 1
=.002 P= .000 P= P= 425 P= .0 P= .028
V004 .3105 .4028 .0616 1.0000 .3928 .3263
( 1) ¢ 1y € 1) C o ¢ 1) ¢ 12
P= .163 P= .097 P= .45 P= . P= .103 P= .150
V005 .8909 .8498 .5488 .3928 1.0000 9125
C 12) (¢ 129 C 12) ( » (¢ 0 ( 12
P= 000 P= .000 P= .032 P- .103 P= . P= .000
V006 .8748 8177 .5635 .3263 .9125 1.0000
 12) C 12 ( 12) C 1%:)0 C 12 C o)
P~ 00 P= .0o1 P= .028 P= .1 P= .000 P= .
\VOO7 .8659 8271 .5001 .3599 .9876 .9196
c 1) ¢ 1) 1) ¢ C 1) ¢ 1
P= _000 P= .00 P= .022 P= _.125 P= .000 P- _000
V008 .3362 .3370 3722 -.1872 .1919 5057
()¢t () Tl
P= 107 P- 142 = .11 P=.280 P= .2/5 = .04
V009 3941 3455 .3915 -.2252 .2006 4804

12 12 12 12
(B B e LA LR L



Coefficient / (Cases) s 1-tailed Significance)

X ur
P= .000

.0348
«C
P= .457
-.1804
(
P= .287

v )
P= _.001

.1145
(
P= .362
-.0744
(
p- .409

V  xi.)
P= .03

-.1016
( B
P= 377

.1415

( &
P= .31

X«f

“ _ 7 is printed if a coefficient cannot be computed

30e 17

Correlations: VOO1

V013

V014

""Coefficient / (Cases) / 1-tailed Significance)

—.2449
( D
P= 21

.2063
( D
P= _260

VoO2
-.2387
( ©
P= .227
.2357
12)
P= .230

SPSS/PC+
VOO3

-.0744

( ©
P= _409

-0623
¢
P= 424

V004
-.5839
¢ B
P= .03
5682
« ©
P= .7

. 7 is printed if a coefficient cannot be computed

Pae 18

Correlations:

VOO1

V002

V003

V005

VOO7

VOO7
-8659
( D
p- 000
8271
( ©
P= .000
.5001
(
P= .02
.3599
( D
P= .15
-9876
C B
P= .000
-919%6
( ©
= .000
1.0000
C° vy

V008
.3862
( 1)
P= .107
.3370
 12)
p- .142
3722
(
P= .117
-.1872
 12)
p- .280
.1919
( 12)
P= .275
5057
¢ 12)
P= .047
.19
( 12)
P= .267

SP5S/PC+
VOO

3041
( ©
p- 102

3455

( 1
P= .13

-3915
12)
104

T

2252
12)
241

hal

-2006
12)
.266

)

4804
12)
.057

-I?A

.2016

V010

(

'I?f\

_I?f'\

347

12)
000

V  xxf
P= _000
.2565
( 12)
P= .211
-.0225
(
P= _.472
V005
-.1339
( 1
P= .339
5232
( 1
P= .040
von
.0348
( 1)
p- .457
.1145
(
P= .362
-.1016
( 1
P= .377
.3607
(
P= .125
.2565
(
P= .211
-.0226
(
P= _472
.2330
(
P= .233

-V oo

.0226
12)
472

bl

.3645
12)

PAI
N

6/16/92
V006
~T3100

( D
P= .163

4872
(¢ B
P= .054

6/16/92

V012

-.1415
( B
P= .31

¢ D

-.0225
( »
P= .472



-V
P= 267
O 2016
(
P= .265
\Q10 -8457
( ©
P= .00
Voiki -2330
(
P= .23
V012 -.0609
( O
P= .45

(Coefficient / (Cases) / 1l-tailed Significance)

eeee \/V »
V~
P-

-9903
( &
P= .000
-3891

( 1
P= .106
-.6302
(¢
P- .014
-.6946
( &
P= .006

V ‘£7
P= .000

1.0000
0

T

-4036
( ©
P= .097

-.6197
C
P= .016

-.6473

(
P= .01l

\Y u/
P= .106
.4036
(
P= .097
1.0000
( 0)
P= .
-.0641
(
P= 422
-.1811
( DO
pP= .287

« _ js printed if a coefficient cannot be computed

Page 19
Correlations: \OO7
V013 -.1411
C 1
P= 3
V014 57%
( O
P- .02

V008

-.1510
(
P= .320
-.1401
C
P= .332

SPSS/PC+

V010
~.0946
C D
P= .3%5
4758
¢
P= .00

(Coefficient / (Cases) / 1l-tailed Significance)

' is printed if a coefficient cannot be computed

Page 20

Correlations: \013
\VOO1 -.2449
12)
P- 221

V002 -.2387
(12
p- 227

VOO3 -.0744
12)
P- .409
VOo4 -.5839
(
P= .023
\VOO5 -.1339
= >é_ 12)
= 339

V014

2063
([ 12)

-2357

( 12)

P= -230

-0623
12)
424

o

-5682
12)
027

'I?/'\

-5232

-

SPSS/PC+

v ™

P= .014
-.6197
( 12
P= .016
-.0641
( 1
P= .422
1.0000
o
P= .
6957
( 1B
P= _006
\VO11
.0865
( I
P- .395
.2678
( ©
P= .200

v iy
P= _.006
-.6473
(
P= .011
-.1811
( D
p- .287
6957
(
p- _.006
1.0000
( o
P:
6/16/92
V012
534
cC 1
p- .038
.0139
( D
P- .483
6/16/92
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. P= .163
Qo7 -.1411
¢

P= 31

Vo8 -.1510
C D

P= .30

V009 ~.0567
¢ D

P= 431

V010 -.0946
C D

P= .35

\O11 -0865
( D

= 3%

V12 5304
(

P= .08

P= .04

.5796
¢ 12
P= .024
-.1401
¢
P= .332
-.1687
(
P= .300

4758
¢ 12
P= .059

.2678
¢ 12
P= .200

.0139
¢
P= .483

(Coefficient / (Cases) / 1-tailed Significance)

" is printed if a coefficient cannot be computed

Page 21
Correlations: V013
V013 1.0000
C 0O
P= .
V014 -.1166
(
pP= .39

SPSS/PC+
V014

-.1166

¢ 19
P= .359

1.0000

C O
p=

(Coefficient / (Cases) / l1l-tailed Significance)

is printed iIf a coefficient cannot be computed

P 2

SPSS/PC+

This procedure was completed at 19:32:04

SET LISTING OFF.

6/16/92
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OUTPUT OF 12 MATCHER BANKS 1988 RESULTS

[ b -1
,SRIINANT GROUPS=V015(1,2)/VARI ABLES=V001 TO VO14/STATISTICS=ALL. A

I sime ANALYSIS= was omitted for the first analysis all variables >

a *re VARIABLES= list will be entered at level 1.

Tiis Oiscrininant Analysis requires 7552 ( 7.4K) BYTES of workspace.
P 24 SPSS/PC+ 6/16/92
———————————— discriminant analysis ———————

(hgroups defined by VO15 Grouping Variable

12 (unweighted) cases were processed.

0 of these were excluded from the analysis.

12 (unweighted) cases will be used in the analysis.
Nunter of Cases by Group

Number of Cases

V015 Unweighted Weighted Label
1 6 6.0
2 6 6.0
Total 12 12.0
Graup Means
Mo15 VOO1 V002 V003 VOO4
1 -.17167 -2.09000 -.82167 -.14667
2 .01500 -21500 17667 .39667
Total -.07833 -.93750 -.32250 .12500
V015 V005 V006 VOO7 V008
1 -.24167 -.66833 -.09667 04667
2 -17500 -13667 .00333 41167
Total -.03333 -.26583 -.00167 22917
Vo15 V009 V010 VO11 V012
1 .04333 . 71000 59167 57167
2 .38167 1.03167 67667 57667
Total 21250 .87083 .63417 57417
VO15 V013 V014
1 -86833 .02167
2 -92000 46167
Total 817 24167

Group Standard Deviations

VO15 \VOO1 V002 V003 Vo4
1 .23327 3.01113 .58253 .39185
2 .00837 .13338 .10405 .83224
Total .18512 2.36186 .65649 .68201
Vo15 V005 V006 VOO7 V008
1 451 1.54749 .28090 .04457
2 .23287 .02875 .01506 _16952
Total 42796 1.12500 .21404 22427

25 SPSS/PC+ 6/16/92



-.04179
.16278
.20990

B V013
1 .10323
2 .03464
*:tal .07821

Ee*—n6oys Covariance Matrix with

VOO1
.2724333E-01
.3420750

-.4641667E-02
.2128333E-01
.4638333E-01
1152717
.2817333E-01
.3216667E-03

.2833333E-04
.1463500E-01
.2403167E-01
.4851667E-02
-.1015167E-01
.3436667E-02

VOO5
.1493833
3692217
.6658333E-01
-.2728333E-02
-.3861667E-02
.3386500E-01
.5362167E-01
.1792167E-01
-.2263167E-01
-.7633333E-02

Y002
.1412167E-01
.3838333E-02

-.1162000E-01

-.8850000E-02
.2823333E-02

-.2305500E-01

V013
.5928333E-02
.1291667E-02

16

MBS

vVoIo von
.16947 .28273
.05947 .14010
.20708 21732
V014
.46688
96758
.75989

V002

4.542335
-.2055600
.2153400
.6294450
1.650340
.3566100
.9415000E-02
.4475000E-02
.2175050
.3604400
1255400
-.1210800
-.3520500E-01

V006

1.197782
1925333
-.1579333E-01
-. 1739000E-01
.9801333E-01
1781917
.8474167E-01
-. 5811833E-01
-. 1205833E-01

V010
.1612833E-01
.2001333E-01
.1173333E-01

-.3030000E-02
.8648333E-02

V014

5770967

V003

1750817

.1444667E-01
.2607167E-01
1375750

.6600000E-03
.8150000E-02
.8316667E-02
.9476667E-02
.3984500E-01
.4072500E-01
.5208333E-02
. 2402500E-01

V007

.3956667E-01
.2046667E-02
.2340000E-02
.1699667E-01
2991333E-01
.6633333E-02
.1269667E-01
.1156667E-02

von

.4978167E-01
.3098167E-01
-.8828333E-02
.1909167E-01

SPSS/PC +

Within-Groups Correlation Matrix

V001 V002 \003 \VOO4 V005
100000

.97241 1.00000

-.06721 -.23050 1.00000
19824  .15534  .05308  1_00000
72708  .76413 -.16121 10137 1.00000
63812  .70753 -.30042 4373 87987
.85811 .84118 00793  .17869  .86606
.01572  .03564 15715 « 29075 -.05695

—-aan”™_ —QflAna. _

V012
21451
.10985
16251

10 degrees of freedom

V004

4230867
.2548333E-01
.1023200
.2312000E-01
- . 2344000E-01
-.2166333E-01
. 1909333E-01
.4183000E-01
.3296000E-01
- . 5766667E-02
4814600

V008

. 1536167E-01
.1469500E-01
.4188333E-02
-.1167333E-01
-.9083333E-02
.2716667E-02
- . 2545833E-01

V012

.2904167E-01
.3683333E-03
.2816167E-01

6/16/92
\VO06 VOO7
1.00000
.88441 1.00000
-.11643 -.08302
__tax7i.. .Jigaag ..
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a4

— e & ort--:v»rmo—

.69818 .80359 -.17834 23114 .68993 .70518  .£,7283
.65256 -75798 -.42679 .28823  .62181 72973  .67401
17248 34565 -.57112 29735 27209 45436 .19568
-.79881 -.73785 .16166 -.11514 -.76050 -.68970 -.82901
.02741 -.02174 .07558 .97436 -.026("0 -.01450 -.00765
Vo8 V009 V010 Vou V012 \VO13. V014
1.00000
-99772  1.00000
-26609 2433 1.00000
-.42212 -.43826 .70630 1.00000
-.43005 -.43701 .54215 .81482 1.00000
.28468 .30857 -.30987 -.51390 -.02807 1.00000
-.27039 -.25539 .08964 1264 21753 02208 1.00000

Correlatios which cannot be computed are printed as

<" ks Larbda (U-statistic) and univariate F-ratio

dh 1ad 10 degrees of freedom
e«aricble  Wilks” Lambda F Significance
0L .72270 3.837 .0786
e . 74025 3.509 -0905
0B -36931 17.08 -0020
o™ .82691 2.093 .1786
b .74148 3.487 .0914
B .86036 1.623 .2315
Q07 .78510 2.737 .1290
B 27764 26.02 -0005
P .29139 24.32 -0006
Q10 -34193 19.25 .0014
an .95828 434 .5243
\Q12 .99974 .2582E-(2 -9605
13 -88099 1.351 .2721
4 .90856 1.006 .334

p Z SPSS/PC+

Covariance Matrix for Group 1,

VO0o1 V002 V003

L 5441667E-01

%0% .6832800 9 .066880

0B -.9983333E-02 -. 4249200 .3393367

poe} .4548667E-01 5064800 .8586667E-01

%003) .9327667E-01  1.251830 - .5770333E-01

B .2303833 3.297320 - 2776567

o7 5624667E-01 7124000 .6266667E-03

00 2] -3933333E-03 5560000E-02  -6993333E-02

%00°) -.2533333E-03 -. 4320000E-02  .724666/7E-02

110 -2910000E-01 4304800 -.2236000E-01

vou .4820333E-01 7328400 -.7113667E-01

12 -9823333E-02 2607600 - .7457667E-01

013 -.2048333E-01 -. 2447200 .8416667E-02

a4 -1028333E-01 1232000E-01 .1098633

V005 V006 \VOO7

%005 .2445367

6 .7391033 2 .394737

07 -1345667 3849133 .7890667E-01

g003] -.8306667E-02 -. 3527333E-01 -.3266667E-02

g 00°)] -.9493333E-02 -. 3838667E-01 --3973333E-02

Voio -6572000E-01 1951600 -3426000E-01

vou -1169033 3593767 -5909333E-01

C X Ttic-m --—--- .1710XCJ—----- normc.m

.1535467
-8692667E-01
-2221933
.5228667E-01
- .4666667E-02
-.4553333E-02
-3302000E-01
.3357333E-01
-1419333E-01
-.1547333E-01
-1615733

V008

.1986667E-02
.1853333E-02
-3800000E-03

-.4533333E-03
ommc™nx
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-3003331"- QL -.1167767 -.2543333E-01  .1813333E-02
.7123333E-02 -.3903333E-02 .5293333E-02 --6773333E-02
) - we
\VO09 \VOIO Vel ] | V012
ra® -1746667E-02
\QIo0 - .2600000E-03 .2872000E-01
*011 -.1526667E-02 .4604000E-01 -7993667E-01
017 -.1346667E-02 -2744000E-01 -4681667E-01 .4601667E-01
13 -1906667E-02 -. 7860000E-02 -. 1539667E-01 -6233333E-03
04 - .5686667E-02 -8300000E-02 -.1376333E-01 .3766667E-03
V013 \VO14
a3 -1065667E-01
a4 -.2576667E-02 .2179767
e 28 SPSS/PC+
Covariance Matrix for Group 2,
VOOl V002 V003 \VOO4
0L -7000000E-04
oxr -8700000E-03 .1779000E-01
B .7000000E-03 -1380000E-01 -1082667E-01
o -.2920000E-02 -.7580000E-01 -.5697333E-01 -6926267
b -.5100000E-03 . 7010000E-02 .5560000E-02 -.3596000E-01
B .1600000E-03 .3360000E-02 .2506667E-02 -. 1755333E-01
a7 .1000000E-03 .8200000E-03  .6933333E-03 -.6046667E-02
B -2500000E-03 -1327000E-01 -9306667E-02 -.4221333E-01
o .3100000E-03 -1327000E-01 .9386667E-02 -.3877333E-01
o -1700000E-03 -4530000E-02 .3406667E-02  .5166667E-02
a1 -.1400000E-03 -.1196000E-01 -.8553333E-02 .5008667E-01
\Q12 -.1200000E-03 -.9680000E-02 -.6873333E-02  .5172667E-01
3 -1800000E-03 -2560000E-02 .2000000E-02  .3940000E-02
iy 01%] -.3410000E-02 -.8273000E-01 -.6181333E-01 -8013467
V005 V006 V007 V008
b -5423000E-01
g 885) - .6600000E-03 -8266667E-03
o7 - .1400000E-02 -1533333E-03 .2266667E-03
B -2850000E-02 .3686667E-02 -.826666 7E-03  .2873667E-01
® .1770000E-02 .3606667E-02 -.7066667E-03  .2753667E-01
a0 .2010000E-02 .8666667E-03 -.2666667E-03  .7996667E-02
ol -.9660000E-02 -.2993333E-02 .7333333E-03 -.2289333E-01
2 -.7500000E-02 -.2493333E-02 .4333333E-03 -.1733333E-01
13 - .2260000E-02 .5400000E-03  .4000000E-04 -3620000E-02
4 -.2239000E-01 -.2021333E-01 -.7606667E-02 -.4414333E-01
V009 V010 \Ooll V012
g 00°) .2649667E-01
710 .7936667E-02 -3536667E-02
aoiil -.2171333E-01 -.6013333E-02 .1962667E-01
12 -.1635333E-01 -.3973333E-02 -1514667E-01 .1206667E-01
013 .3740000E-02 .1800000E-02 -.2260000E-02 -.1360000E-02
\Q14 -.4042333E-01 -8996667E-02 .5194667E-01  .5594667E-01
V013 VO14
013 -1200000E-02
4 -5160000E-02 -9362167
Tl Covariance Matrix with 11 degrees of freedom
\VOO1 V002 V003 VOO4
VOO .3426970E-01
\ae .4283227 5.578402
JQQ3 -4660455E-01 -4407159 -4309841
aEyMonocH - C.X7X003___ tin/léa
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groups defined by VO15

|_6337879E-01
1457742

.3528485F-01
.1887424E-G1
_1725000E-01

-2968030E-01
.2617424E-01
-4665152E-02
—.6598485E-02
.2552424F-01

VOO5
-1831515
-4271333
-8212121E-01
-3899697E-01
-3493636E-01
.6733939E-01
-5840606E-01
-1686061E-01

-.1470303E-01
-4306061E-01

VO09
-4405682E-01
-3317045E-01

-.2720455E-02

—.7584091E-02
- 7334091E-02
-1964091E-01

V013
-6117424E-02
-71374242E-02

aslysis number 1

direct method:
Minimum Tolerance Level

¢ X kjix\j W

.8341545 -8974545E=01
2.006361 -9411136E-01

-4436318 -5233182E-01

.2380114 -1067886

.2167568 -9967955E-01

SPSS/PC+

V002 V003

.3999432 -7896591E-01

-3811068 -. 1307955E-01

-1172705 - .3566136E-01
-.7759318E-01  .1880227E-01

-2445955 -1416409
VOO6 VOO7

1.265627

.2167439 -4581515E-01

.6577652E-01  _1705303E-01

.5847045E-01  .1540455E-01

-1597235 -3211970E-01

-1806538 .3159848E-01

.7813561E-01  .6289394E-02
-.4149167E-01 -_8865152E-02

.8563788E-01 .2174848E-01
V010 Vel ||

.4288106E-01

.2565076E-01  .4722652E-01

.1110530E-01  .2828106E-01

-1778030E-02 -.6828030E-02

.4646212E-01  .2755606E-01
V014

.5774333

SPSS/PC+

DISCRIMINANT

ANALYSIS

Grouping Variable

"Yoical Discriminant Functions

Maximum number of functions
Minimum cumullative percent of variance
Maximum significance of Wilks” Lambda

dor probability for each group is

'he following

Within

Groups
«aridble Variance
<0 .161283E-01
an -497817E-01
ar .290417E-01
Q13 .592833E-02

1 a AP
T et 5

Tolerance

-0000676
-0016587
-0006716
-0011121

- el —asiBWeaelRiet - »

et T

00100

100.00

-50000

5 variables failed the tolerance test..

Minimum
Tolerance
.0000067
.0001351
0000443

0000931
-/im

AN

1.0000

* M * *

4gn9ngF-ni1 *

-2123045

-4917273E-01
.3277727E-01
-3044091E-01

y

VOO4
-6502273E-01
-5062273E-01
-3070455E-01
-2413636E-02
-5028909

VOO8

-5029924E-01
-4703864E-01
-3582803E-01
-.2150758E-02
—.7759848E-02
-7612879E-02
-2065606E-01

Vo12

AN

.2640833E-01
-.2643939E-03
-2620152E-01

All variables passing the tolerance test are entered.

6/16/92
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)]
l
I

EECERE D

(arstat)

> 9.6112 100.00 100.00

*marks the

e 3

Staclrdizzd Canonical

BREBRRERE

-279.8555
7.843759
-38.86148
4.959419
12.16882
-43.52548
318.3742
-117.6044
156.5023
-30.45231

Pet of Cum Canonical
T Eigervalue Variance Pet

FUNC 1
3.57856
-1.21082
1.62148
-08028
-.45424
4.17350
-5.28718
6.67914
-6.39691

Structure Matrix:

Canonical

-157.1382
4.628121
-16.92744
5.658049
5.516614
-21.94111
167.9260
187.4157
-148.1850
-16.75675

SPSS/PC+

Discriminant Function Coefficients

Discriminant Functions

After Wilks’

Corr Fen Lambda Chisquare

9517 -

OF Sig
9 .1630

1 canonical discriminant functions remaining in the analysis.

6/16/92

~ed-within-groups correlations between discriminating variables
and canonical discriminant functions

variebles ordered by size of correlation within function)

FUNC 1
.52029
.50301
47748
.42153
.19981
.19108
.19046
.16876
.14758
14467

U6 .12995

-.06792
-06533

2 -.04225

SEECEEERER

HE



Unstandardized Canonical Discriminant Function Coefficients

ANC 1
\VOOI 21.68095
Y0074 -.5681196
VOO3 3.875173
Vo4 .1234297
\VOOS -1.175271
V006 3.813397
Y0074 -26.58028
V00:] 53.88912
\00°) -53.83032

(constant)  2.419649

Canonical Discriminant Functions evaluated at Group Means (Group Centroids)

Group FNC 1
1 -2.83007
2 2.83007

Test of equality of group covariance matrices using Box’s M

The ranks and natural logarithms of determinants printed are those
of the group covariance matrices.

Group Label Rank  Log Determinant
1 <6 (too few cases to be non-singular)
2 < b (too few cases to be non-singular)
Pooled Within-Groups
Covariance Matrix 9 -34.675217
NOTE 10473

NOT ENOUGH NON-SINGULAR GROUP COVARIANCE MATRICES FOR DSC—- At least two
are required for a test to be performed.

Page 33 SPSS/PC+ 6/16/92
Case Mis , Actual Highest Probability 2nd Highest Oiscrim
Number Val Sel Group Group P(0/G) P(G/D) Group P(G/0) Scores
1 1 1 .4404 1.0000 2 .0000 -3.6016
2 1 1 .7907 1.0000 2 .0000 -3.0954
3 1 1 .2955 1.0000 2 .0000 -1.7839
4 1 1 .7668 1.0000 2 .0000 -3.1267
5 1 1 .0952 .9986 2 .0014 -1.1616
6 1 1 .1672 1.0000 2 .0000 -4.2112
7 2 2 4539 1.0000 1 .0000 2.0812
8 2 2 .1382 1.0000 1 .0000 4.3125
9 2 2 .5350 1.0000 1 .0000 2.2097
10 2 2 .7605 1.0000 1 .0000 3.1349
1 2 2 .6380 1.0000 1 .0000 2.3596
12 2 2 .9582 1.0000 1 .0000 2.8825

Symbols used in Plots

Symbol Group Label

1 1
2 2

Histogram for Group 1

Canonical Oiscriminant Function 1



1 111 11
1 111 11
1 111 11
1 11 11
Out -4.0 -2.0 0] 2.0 4.0

Class 11111111111111111111111111111112222222222222222222292992999999
Centroids 1
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Histogram for Group 2
Canonical Discriminant Function 1
4 w
F
r
e
q
u
e 2 -
n
Cc
) 1-— 222 2 2 2
222 2 2 2
222 2 2 2
222 2 2 2
X
Out -4.0 . 2.0 2.0 4.0 Out

Class 1111111111111111111111111111111222222222222222222222222222222
Centroids

All-groups stacked Histogram

Canonical Oiscriminant Function 1

4 4
F
r 3
e
u
e 2 —
n
(o
y
1 1 111 11 222 2 2 2
1 111 1 1 222 2 2 2
1 111 1 1 222 2 2 2
11 111 1 1 1 2I22 2 2 2
% 1 I X
Out .0 -2.0 .0 2.0 4.0 Out

Class



MO9HHHSI

riassificgiign Results -
il O B (1Y .
No. of Predicted Group Membership
Actual Group Cases 1 2
Grawp 1 6 6 0 \
100.0% -Oh
Group 2 6 0 6
-0% 100.0%

Percent of "‘grouped” cases correctly classified: 100.00%

Classification Processing Summary
12 Cases were processed.
0 Cases were excluded for missing or out-of-range group codes.
O Cases had at least one missing discriminating variable.
12 Cases were used for printed output.

Page 36 SPSS/PC+ 6/16/92

This procedure was completed at 19:35:42
CORRELATIONS VARIABLES=V001 TO VO14/0PTIONS 2,5.

Page 37 SPSS/PC+ 6/16/92
Correlations: VOOl V002 \VOO3 V00%! V005 V006
VOO1 1.0000 -9796 3835 3723 -8000 73[20
CO B LR LB LR &
VOO2 .979% 1.0000 2842 .3336 -8253 7?251
R LY LR LR LD w
VOo3 3835 .2842 1.0000 3597 31A -1§724
LB LR L2 LB LB -
Vo4 3723 -3336 3597 1.0000 -2009 2:27
CR LR LR L2 LR f2
V005 -8000 -8253 31A .2009 1.0000 88122
(B LR LB LB £ ¢
V006 . 7000 . 7551 1274 2767 .8872 1.0000
(R E® £8 LB LR &0
\VOO7 .8905 8775 3724 .3368 .8965 9001
R ER D LR ER -~
Vo038 4546 -4493 7253 2143 -4063 2607
CR LA LR LR LR -2
VO09 4439 4372 7234 2126 -3889 2476
SR ER s LB LR &



mip" P= .02
ft n

“\oll .6506

( D

P= .011

\012 1551

( D

pP= .315

(Coefficient / (Cases) / 1-tailed Significance)

Page 3
Correlations: \VOO1
V013 -.4557
( D
P= .08
VO14 1814
( D
P= 286

(Coefficient / (Cases) / 1-tailed Significance)

P= .001 P= .04
VA Vs

.72%’ -.0017

( 1 ( 1

P= .003 P= .38

.3055 -.3343

( 12 ( O

P= .167 P= .144

SPSS/PC+

V002 \VOO3
-.4200 .3662
( 12) ( DO
pP= .087 P= 121
.1363 .2839

12 ( B
P= .336 P= .18

P= _066

.3416
( 1
P= .139

_2770
«
P= .19

. iIs printed if a coefficient cannot be computed

VOO4
0452

( B

P= .44

9704

.7 is printed if a coefficient cannot be computed

Page 39
Correlations: \OO7

\VOO1 .8906
12)
- .000
70,04 8775
12)
= _.000
V003 3724
12)
= 117
VOo4 .3368
12)
= 142
V005 .8965
12)
= _000
\VOO6 .9001
12)
>= _000
\VOO7 1.0000
: 0)

)z

SPSS/PC+

V008 V009
4546 m4439
( 2 ( D
P= .069 P= .074
.4493 4372
( ( B
P= .071 P= .078
. 7253 7234
( D (
P= .04 P= .04
.2143 2126
( ( DO
p= .252 p= .253
.4063 3889
( D ( 1B
P= .095 P= .106
.2607 2476
( ( ©
= .27 p= .219
.3552 3429
( D c 12
P= 120 p- .138

. nnnn —

\VO10
7742
( B
P= 002
8177
(
P= .001
.5800
( B
P= .024
4604
(
P= .066
759
( 1
P= 002
6856
(
P= .007
7247
¢ 12
P= _004
s

pP= .002"
e mji*V.
.6280
12
S o
2424
(
P= 224
V005
-.4393
12)
P= .077
1324
( 1
P= .341
el | |
.6506
(
P- .011
_7425
( DO
= _.003
- 0917
( 1B
pP= .388
.3416
( DO
pP= .130
.6280
( DO
pP= .014
.7389
( D
P= _.003
.6793
( O
P= .008

P= .007
.7389
( B
P= _003
4274
(
P= .083
6/16/92
V006
—.4715
( B
P= .06l
1002
( I
P= .378
6/16/92
\VO12
_1551
(
P= 315
.3055
( ©
P= .167
-.3343
( ©
P= .144
_2770
( ©
P= .192
2424
( 1
P= .224
4274
( 12
P= .083
.1808
¢ 12
P= .287

- a9



riffs
- "

\O10

u I
hal

12)
129

-3429
12)
.138

Pr\

7247
12)
004

'I?/\

.6793
12)
.008

Pf\

.1808
( 1
P= 287

P=
(
P=
(
P=

(
P=

0)

-9992
12)
-000

7715
12)
002

.0441
12)
446

.2129
12)
253

( B ( 1B
P= .000 P= .002
1.0000 L7632
C O ¢ 1B
p= - P= .002
.7632 1.0000
(B C 9
P= .002 P= .
-.0596 .5700
(D B
P= 427 p- .026
-.2223 .3300
( B ( D
P= 244 P= 147

Coefficient / (Cases) / 1-tailed Significance)

". "is printed if a coefficient cannot be computed

=® 40
Correlations:

\a13

Va4

V007
-.5295

¢ D
P= .033
.1337

¢
P= .33

\VOO8

L4340
(
P= _079

1212
(
P= 354

SPSS/PC+
V009 V010

L4467 -1098

( B ¢

P= 073 P= .36/

1231 -2953

2 1

P= .32 P= .176

(“Coefficient / (Cases) / 1-tailed Significance)

. “is printed if a coefficient cannot be computed

Page 41

Correlations:

VoL

— Ui

V013
_ 4557
( DB
= .068
- 4200
(
P= .087
.3662
( DB
P= 121
L0452
¢ 2
= .4
-4393
( B
P= .077

T.1-

Vo14

.1814
12)
.286

.1363
12)

-2839
12)
.186

.9704
12)

.1324
12)
341

SPSS/PC+

( D
P= 446
—.0596
( D
P= 427
_5700
(
P= .026
1.0000
C o
P= .
_8008
( ©
P= 001
\VOLL
~.4017
( O
P= .098
.1669
(
= 302

.2223
12)
244

[

12)
147

'I?/'\

-8008
P= .001

1.0000
0

'ﬂ/\

6/16/92
V012
-.0208

( 1

P= .474
2122

( B
P= .24

6/16/92



P= -.06l P= .378

Bjf-$007 -.5295 .1337
y (i) ()
P= .038 P= .339

\VOOo8 4340 1212

6 ~ m (12 ( 1
P= .0 P= .34

V009 4467 21231

( B (

P= .073 P= .352

V010 .1098 .2953

( © ( 1

P= .367 P= .176

V011 -.4017 .1669

( © ( O

P= .098 P= .302

VO12 -.0208 .2122

(B ( B
P- 474  P= 254

(Coefficient / (Cases) s 1-tailed

> 7§ printed if & coefficient
Page 42 SPSS/PC+ 6/16/92
Correlations: \O013 VO14
V013 1.0000 1241
C O ( 1
P= . P= _.350
V014 1241 1.0000

« C O
P= 330 P= e -
(Coefficient / (Cases) / 1-tailed
. " Is printed if a coefficient cannot be computed
Page 43 SPSS/PC+ 6/16/92

This procedure was completed at 19:38:17
finish. -"V.>

end of Include file.
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