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Abstract

Purpose – The purpose of this paper is to consider the impact on bank risk of portfolio
diversification between traditional margin income and fee-based income for banks operating in
Australia.

Design/methodology/approach – Considering several performance variables, this analysis
compares the benefits of diversification across different bank types relative to margin income and
fee income. Further, regression analysis considers bank risk and revenue concentration.

Findings – This paper documents that fee-based income is riskier than margin income but offers
diversification benefits to bank shareholders. While improving bank risk-return tradeoff, these
benefits are of second order importance compared to the large negative impact of poor asset quality on
shareholder returns.

Practical implications – These results have implications for all stakeholders in Australian banks.
The results suggest that shareholders of banks will benefit from increased bank exposure to
non-interest income via diversification. From a regulatory perspective, diversification reduces the
possibility of systemic risk, but caution must be offered with respect to banks pursuing absolute
returns rather than monitoring risk-return trade-offs, and so exploiting the benefits of the implied
guarantee offered by “too big to fail” However, shareholders should also monitor bank exposure to non
interest income to ensure that they do not become over-exposed to the point where the volatility effect
outweighs the diversification benefits.

Originality/value – The results of this study suggest that Australian regulators should consider
requiring increased disclosure of the composition of bank non-interest income. Such disclosure would
aid in understanding the changing nature of banking in Australia. Given the recent sub-prime crisis in
the USA and the role played by fee based income sourced from securitization, increased disclosure of
the nature of bank non interest income is now of global importance. This disclosure is particularly
germane within the context of the implementation of Basle II, with its increased emphasis upon market
discipline, given that Stiroh found increased disclosure in this area is accompanied by improved
market pricing for risk.
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Paper type Research paper

1. Introduction
The nature of financial intermediation has changed significantly over the past two
decades. In the case of the United States, the traditional function of banks as financial
intermediaries has been in decline (Allen and Santomero, 2001). Similarly, in Australia,
income from non-traditional sources (fee income) has increased since the mid-1990s
(Reserve Bank of Australia, 2005)[1]. Despite this increase, income from traditional
sources (interest income) still contributes over 80 percent of bank total income in
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Australia. These transformations in the financial system raise the question “Have
these changes impacted upon bank risk?” This paper addresses the question by
considering the impact on bank risk of traditional income drawn from intermediation
versus non-traditional income drawn from fee income[2]. This adds to the literature on
bank financial stability by considering the impact on bank risk of changing revenue
structure. In particular Stiroh and Rumble (2006, p. 2158) consider that bank
management “. . . may have gotten the diversification idea wrong . . . ”. Although, as
they discuss, bank management may be more concerned with total return than
risk-return tradeoffs[3]. Further, the agency impact of “too big to fail” may encourage a
focus on returns rather than risk and return tradeoffs[4].

The conventional view of fee income in banking is that banks offset lost margin
income via increased fee income. Traditionally banks are viewed as intermediaries,
taking deposits, writing loans, and earning margin income on the spread between
the deposit and loan interest rates. Due to the process of disintermediation and
effects of increased competition, the profitability of this traditional source of income
has been declining (Reserve Bank of Australia, 2004). This has important
implications for financial system risk. As discussed by Smith et al. (2003), the
conventional view of fee income is that it is more stable than margin income.
However, DeYoung and Roland (2001) present several arguments contending that
fee income may in fact be less stable than margin income. While several recent
studies considering the United States (DeYoung and Roland, 2001; Stiroh, 2004b)
find fee income more volatile than margin income, European evidence (Smith et al.,
2003) suggests non interest income reduces bank risk, with Baele et al. (2007)
finding that bank diversification into non interest income reduces bank total risk,
but increases bank systematic risk. Given the conflicting results of prior studies (see
for example, Stiroh (2004a) and DeYoung and Roland (2001)), and the lack of
Australian evidence on this issue, there is a need for further studies that consider
different perspectives and institutional settings.

The conventional view of bank shareholders is that they can diversify away any
increases in idiosyncratic risk associated with increased non interest income. However,
arguments presented by Merton (1974), Froot et al. (1993), Froot and Stein (1998) and
Stiroh and Rumble (2006) illustrate that shareholders may be concerned about bank
total risk due to the impact upon foregone investment and the need for active risk
management by bank managers addressing information asymmetry and agency
problems. Likewise bank total risk is important to bank regulators due their concern
about systemic risk and the potential for contagion to other banks within their
regulatory ambit. Borrowers are also concerned about bank survival as they face
information and agency costs in the event of bank failure requiring a change of
borrowing relationship, the resulting switching costs reduce the intrinsic value of the
bank-client relationship (Stiroh and Rumble, 2006). Finally, since bank management
cannot diversify total wealth away from their exposure to the individual bank, total
risk is critical for these stakeholders. (Stulz, 1984).

The issue of bank income, both fees and margins, has provoked considerable public
debate since deregulation of the Australian banking system in the early 1980s. Of
notable interest are bank fees associated with payment processing (see for example;
Reserve Bank of Australia and Australian Competition and Consumer Commission
(2000) and Katz (2001)) and fees from providing intermediation services. Despite the
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level of public attention, academic studies of bank fees are virtually non-existent,
particularly in the area of rigorous statistical analysis. To date, one study (Williams,
2007) has considered net interest margins from the perspective of the classic Ho and
Saunders (1981) model, but the issue of bank risk and changing bank revenue has not
been explored.

This paper finds that traditional (margin) income is less risky than fee income, but
unlike Stiroh (2004a) or Stiroh and Rumble (2006), the combination of the two revenue
sources generates positive portfolio diversification benefits in Australia, similar to
Baele et al. (2007) in the European case[5]. This Australian result is largely due to the
negative correlation between the two revenue sources. Unlike Stiroh and Rumble (2006)
this diversification effect is not dominated by the volatility effect, however Australian
banks have a lower, on average, exposure to non interest income volatility.
Additionally, the smaller domestic banks seem to have failed to take full advantage of
these portfolio diversification possibilities. Foreign banks’ risk adjusted returns to
shareholders are on average below that of the risk free benchmark and foreign banks
experience higher income volatility, but also hold more capital. Further, results indicate
that the portfolio diversification benefits are of second order importance when
compared to the large negative impact to bank shareholder returns of poor loan
quality.

The paper is structured as follows. The next section reviews the relevant literature;
the third section details the sample selection and methodology. The fourth section
discusses the results, while the final section concludes the paper.

2. Literature review
2.1 Australian studies
Studies of Australian bank margins and non interest income are dominated by
government reports. These involve comparisons of either average revenues (or average
costs) versus charges without statistical testing, and none considers the issues of risk
and return. These reports can be broken into three main groups:

(1) the single study comparing Australian bank margins with some selected global
benchmarks;

(2) the annual series of surveys produced by the Reserve Bank of Australia on
domestic bank fees; and

(3) by far the largest set of reports, those considering the payments system.

The single report on Australia’s net interest margins, (Reserve Bank of Australia
(1994), compares Australian bank net interest margins with a selected set of banks
from English-speaking nations. The study reports that bank net interest margins fell
over the study period both in Australia and globally, while Australian bank margins
(at that time) are higher than globally comparable banking systems[6]. The Reserve
Bank of Australia (1994) also found that non interest income has risen somewhat to
offset declining interest margins[7].

The second sequence of relevant reports are the annual surveys produced by the
Reserve Bank of Australia (see for example Reserve Bank of Australia (2004, 2005,
2006, 2007, 2008). These surveys focus on fee income from the domestic provision of
intermediation services and payment processing. Thus, they exclude non interest
income earned from trading activity, securitization, fund management and insurance.
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In 2008 bank fee income was dominated by charges levied upon business rather than
households (See Reserve Bank of Australia (2008) Table I). As discussed by the
Reserve Bank of Australia (2004), fees increased quite rapidly early in this century,
while interest margins fell. In later reports the rate of fee increases fell due to reforms in
charges upon payments systems in late 2003. The Reserve Bank of Australia (2008)
concludes that fee income is growing more slowly than the growth of domestic asset,
and that the decline in margin income have not been fully offset by growth in fee
income (Reserve Bank of Australia (2005).

The third series of reports on non interest income in Australia deals with the issue
of charges upon payments systems[8]. These reports were prompted by public
discussion followed by a series of regulatory reviews and reforms. Representative are
reports by the Reserve Bank of Australia and Australian Competition and Consumer
Commission (2000) and Katz (2001). These reports find marginal revenue in excess of
marginal cost. They also note that in addition to earning monopoly profits on the
processing fee component, banks also earn an interest margin on the credit card loan
component.

While the discussions summarized above focus upon a particular aspect of bank
non interest revenue they do not consider the effect of increased bank fee income on
bank risk. In addition, these reports do not explore the issue of bank income drawn
from trading activity, securitization, funds management and insurance nor is the data
employed exposed to any statistical testing. One study, Williams (2007), explores the
issue of bank net interest margins from the perspective of the Ho and Saunders (1981)
model and finds that Australian bank net interest margins have fallen and the core
elements of the Ho and Saunders (1981) model apply in Australia.

All banks Big Four Other domestic Foreign

All years 413 72 178 163
1987 27 4 9 14
1988 32 4 13 15
1989 33 4 14 15
1990 31 4 14 13
1991 29 4 12 13
1992 28 4 13 12
1993 28 4 13 11
1994 25 4 10 11
1995 24 4 11 9
1996 23 4 11 8
1997 19 4 8 7
1998 19 4 9 6
1999 18 4 7 7
2000 20 4 8 8
2001 18 4 8 6
2002 15 4 7 4
2003 13 4 7 2
2004 11 4 5 2

Notes: 49 banks in sample; 23 other domestic; 22 foreign; 4 Big four
Table I.

Sample composition
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2.2 International studies
Many of the studies of fee versus margin income and bank risk have been stimulated
by the debate regarding the impact of changing the Glass-Steagall Act, and as a result
this literature focuses on the United States. Following Stiroh (2004a), this research can
be broken into three broad streams:

(1) those simulating the impact of mergers between banks and other financial
institutions;

(2) those considering actual return and volatility data; and

(3) those using market data to consider the existence of any diversification
benefits[9].

The simulated merger studies such as Lown et al. (2000) generally conclude that there
are some risk reduction benefits possible from mergers between banks and other
financial firms. Those studies employing actual return and volatility data have
produced mixed results. Other studies use market data to determine the risk effects of
actual or possible mergers. These studies generally conclude that combining banks
with life insurance firms improves the risk-return characteristics of the combined firm
(Santomero and Chung, 1992; Saunders and Walter, 1994).

More recent studies consideractual risk and return data drawn from the banks balance
sheet. DeYoung and Rice (2004) provide a model of factors determining fee income for
commercial banks in the United States, from 1989 to 2001. Of particular note to this study
is the finding that increases in non-interest income are associated with higher profit
variability and a worsening of banks’ risk-return trade-off. They also conclude that non
interest income is acting as a supplement to interest income, rather than replacing interest
income, as also suggested by the Reserve Bank of Australia (2005).

Recent studies by Stiroh (2004a, 2006b), Stiroh and Rumble (2006) and Baele et al.
(2007) use non interest income to measure bank diversification away from traditional
net interest income toward a wider range of financial services. Stiroh (2004a) studied
both aggregate and bank-level data for United States banks between 1984 and 2001
and finds few benefits from non interest income at either the aggregate or bank-level.
He concludes that the overall volatility of bank income has declined over the study
period and attributes this to declining interest income volatility. Stiroh (2004a) also
finds that the correlation between interest income and non-interest income has
increased over the study period, thus reducing the benefits from diversification into
non traditional income sources. Further, risk adjusted returns are strongly negatively
correlated with the share of income derived from non-interest sources, with trading
income, in particular, associated with a decline in profit per risk unit.

Stiroh (2006b) adopts a portfolio perspective toward non interest income and finds
no link between non interest income exposure and bank stock returns. However, he
identifies a positive link between non interest income exposure and return volatility
(beta, total volatility and idiosyncratic volatility). Stiroh (2006b) concludes that the
shift toward non interest income has increased bank risk but not bank returns, and that
the largest US banks may be over-exposed to this revenue source. Stiroh and Rumble
(2006) also employ non interest income to measure bank income diversification and
conclude that increased exposure to non interest income results in worsening bank
risk-return tradeoffs. They find that the increased volatility of non interest income
more than offsets any portfolio diversification benefits. However, it is possible that
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these negative effects are due to start-up and learning costs. As argued by Deng et al.
(2007), diversification into non-traditional activity results in increased agency
problems, resulting in a higher cost of debt[10]. A later study by Stiroh (2006a) finds
that greater reliance upon non interest income is systematically associated with higher
stock market volatility. Further, Stiroh (2006a) finds that the role of income items in
determining bank risk is increasing over time.

In comparison to the US literature, studies considering Europe in this context are
relatively rare. Smith et al. (2003) study banks in 15 European Union nations between
1994 and 1999. They conclude that non interest income has become increasingly
important to banks over the study period, but it is more volatile than traditional
income. A negative correlation between interest and non interest income is found by
Smith et al. (2003), suggesting that non interest income acts to generate portfolio
diversification benefits so stabilizing the variability of total income[11]. DeYoung and
Rice (2004) explain this by considering the institutional differences between the United
States and European markets, acknowledging that universal banking has a longer
history in Europe than in the United States. Baele et al. (2007) argue that the preferred
measure of bank diversification is non interest income as a proportion of total
operating income. They find that banks with higher levels of non interest income have
higher expected returns as measured by Tobin’s Q, but also higher systematic risk.
They find a non-linear relationship, and like Stiroh and Rumble (2006), suggest that
banks can over-diversify into non traditional activities. Thus, those stakeholders with
large exposures to banks should be concerned about bank-specific risk. For regulators
this result means that large diversified banks have higher systematic risk and need
attentive monitoring to manage potential systemic risk. Lepetit et al. (2008) also
document increased non interest income resulting in higher bank risk. By exploiting
detailed income data, they conclude that increased risk is due to commission and fee
activities for small banks rather than trading activity.

In a study of 43 nations, Laeven and Levine (2007) find that diversified financial
conglomerates are less valuable than specialized financial institutions, indicating that
diversification across lending and non-lending activities does not add value and is
likely to increase agency costs.

The recent evidence concludes that non interest income does not improve bank
income risk-return characteristics, except in Europe. This is an important conclusion as
DeYoung and Rice (2004) find that non interest income has grown in banking in the
United States to contribute close to half of bank income. Further, large banks are more
reliant upon non interest income than small banks, with the associated implications for
systemic stability. They further find that 1 percent of all banks generate about 18
percent of all non interest income in the United States.

DeYoung and Roland (2001) suggest three reasons why non interest income acts to
increase income volatility. First, as bank loans are based on relationships, the
switching cost associated with changing lenders is high, while fee based income has
less of a relationship component. The switching cost acts to reduce the volatility
associated with interest margin income. Second, the main input to the lending process
is interest expenditure, a variable cost. In the case of non interest income the main
input is staff cost, which is mainly fixed, particularly in the short run, thus generating
higher operating leverage and so higher potential risk. Finally, non interest income
does not require high levels of fixed assets and thus has a lower level of required
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capital (particularly for activities like fund management and trust services), unlike
lending activity, and hence has higher financial leverage resulting in higher risk. Given
the relatively limited evidence on this important evolutionary aspect of modern
banking there is a need for further research beyond the two institutional frameworks
that have been the focus of research to date.

3. Data and method
The data from this study are drawn from the individual bank annual reports. There are
a total of 49 banks in the sample and these are categorized into three groups. The first
group is the Big Four, representing the four dominant banks in Australia, which
account for over 65 percent of Australian resident banking assets. These banks operate
Australia-wide, offering a comprehensive range of financial products. The second
group of banks are characterized as Other domestic banks. These are mainly regional
banks that emphasize retail finance, but offer a wide range of banking products[12].
There are 20 Other Domestic banks in the sample. The final group of banks are the
Foreign banks. These are banks with more than 50 percent foreign ownership. The
majority of these banks are fully owned by their foreign parents, tend to be less focused
upon retail finance[13], and are mainly located in the commercial centers of Sydney and
Melbourne. Details of the sample and descriptive statistics are provided in Tables I and
II respectively[14].

While several measures of bank interest income and non interest income are
possible, many have the drawback of substantially reducing the number of banks in
the sample, especially foreign banks. Thus, net interest income is measured as interest
income less interest expense. This will be scaled by two alternative denominators:

(1) total assets; and

(2) shareholder’s funds.

The first measure provides a generally used measure of interest margins; the second
measure reflects the returns to shareholders from providing intermediation services.
Non interest income will also be scaled by either:

. total assets; or

. shareholder’s funds.

A measure of net non interest income will not be employed as the reported figures for
non interest expenses include costs associated with the provision of both
intermediation and fee-based services such as branch expenses, staff expenses and
head offices costs. As discussed by DeYoung and Roland (2001, p. 66), non interest
revenue does not completely differentiate between fees drawn from restructured
intermediation (e.g. securitization) versus new activities. However, increased non
interest income does measure the degree to which a bank has moved away from the
traditional model of commercial banking.

Ideally we would like to decompose each bank’s net interest margin figure into the
components due to retail banking and the components due to wholesale banking.
Unfortunately such detail is not available as a consistent set across banks or across the
study period. As will be discussed later in this paper, an important policy conclusion that
results is a call for increased disclosure (and consistency of that disclosure) of the
components of bank revenue. The recent sub-prime mortgage crisis in the United States
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and its global implications illustrate the importance of this improved need for
transparency.

Thus, unlike the study by Stiroh (2006a) this study is also unable to disaggregate
the non interest revenue earned by individual banks into those components due to fees
charged upon intermediation activities and non interest income earned from trading
income, securitization, funds management and insurance. Australian banks are not
required to disclose such detail in their annual reports, and similarly, regulatory data
does not provide this information for individual banks. Thus, banks may have shifted
some of the revenue previously earned from margin income into fee income charged
upon loans and deposit accounts. It is possible that such a shift would not change the
risk profile of the bank’s revenue, but rather simply change the composition of that
revenue[15]. It is also possible that such a change would alter the risk characteristics of
the bank’s income, as charging upfront fees on a loan as opposed to an ongoing stream
of margin income could result in increased risk[16], as Williams (2007) finds that lower
bank margins are associated with higher levels of problem loans. Nonetheless, this
lower level of disclosure of bank income components does place some limitations upon
this study. As found by Stiroh (2006a), increased disclosure improved the prediction of
bank holding company risk in the United States. As an outcome this paper will view
the portfolio choice made by a bank as being an allocation decision between revenue
sourced from net interest income or revenue sourced from non interest income.

The analysis in this paper will emphasize the performance measures scaled by
shareholder’s funds for several reasons. First, this measure represents the return to
bank owners from these activities[17]. Second, as discussed above, regulators, bank
management and bank shareholders all have some exposure to bank total risk and so
are concerned about returns on shareholder’s funds. This scaling is also consistent
with a number of recent studies, as discussed above, which use scaled non interest
income as a measure of bank portfolio diversification away from the provision of
traditional bank deposit taking and lending. Using a measure based upon
shareholder’s fund means that the observed volatility may reflect leverage effects as
well as revenue volatility. While the degree of leverage model of DeYoung and Roland
(2001), would facilitate the decomposition of these effects, the data is not currently
available. However, given that the current regulatory framework as embodied in
Capital Adequacy Marks 1 and 2, place a central role upon shareholder’s funds,
analyzing the role of changing bank revenue composition upon shareholders, even at
the aggregate level, remains important. In the light of the recent sub-prime financial
crisis, this importance has increased rather than decreased.

As is well known in finance, if two assets have return sequences with less than
perfect positive correlation, then it is possible to reduce the overall variation of income.
Thus we examine the correlations between the income measures to determine if it is
possible to reduce risk through diversification.

To measure the diversification benefits of combining Net Interest Income and
Non-interest Income two alternative performance measures are considered. Following
Smith et al. (2003) the first measure, the coefficient of variation (ni), expresses the
standard deviation of the returns of the income source as a percent of the mean:

ni ¼ si =mi ð1Þ
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where:

si is the annual standard deviation of returns for income source i for the study
period (1987-2004); and

mi is the average annual return for the income source i for the study period.

The coefficient of variation is a relative measure (risk per unit of return) that allows one
to compare investments with widely different rates of returns and standard deviations.
The higher the relative degree of dispersion or volatility the income measure displays,
the higher the observed value of ni. As a general indicator, if ni of one income type is
higher than for another income type with the corresponding scaling, it would be
expected to be, ceteris paribus, riskier. The advantage of this measure is that it makes
few assumptions about the underlying return generating process.

The second measure, another risk-adjusted performance ratio (RAP ratio) is similar
to the coefficient of variation in that it is a relative risk measure commonly used to
compare investment alternatives. The RAP ratio expresses the average excess return
for the income source as a percentage of the standard deviation of returns:

RAPi ¼
�ri 2 �rf
si

ð2Þ

where:

�ri is the average annual return for the income source i over the study period
(1987-2004);

�rf is the average annual return for the risk-free asset over the study period; and

si is the annual standard deviation of returns for the income source i for the
study period.

By subtracting a risk-free return, the numerator represents a risk premium, and the
ratio can be interpreted as the excess return per unit of risk. An advantage of this
measure is that the RAP includes an inflation adjustment, since one of the components
of the risk-free rate is expected inflation. This provides a more accurate assessment of
performance when analyzing a long time series with the potential for interest rate
fluctuations. In the case of the RAP ratio, the volatility measure is in the denominator,
so, the higher the relative degree of dispersion or volatility the income measure
displays, the lower the observed value of RAPi. In contrast to the coefficient of
variation, the lower the RAPi the riskier the income type.

Table III shows the risk and return of both income sources as well as interest
income as a percent of total income. Total income is measured as interest income plus
non interest income. Net interest income plus non interest income scaled by
shareholders funds and profits before tax scaled by shareholders funds are also shown.
The final column of Table III shows the average total assets. Table III also shows the
same statistics segmented into the three main bank type sub-samples.

As the objective function of the firm is to maximize returns to shareholders, the
RAP ratios of net interest income, non interest income and net interest income plus non
interest income, all scaled by shareholders funds will be examined. The five year
Treasury note rate obtained from the Reserve Bank of Australia serves as the risk-free
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benchmark rate for the RAP measure[18]. Both bank-specific and year-specific RAPs
will be calculated[19]. Due to a lack of data in some cases, the numbers of bank-specific
RAPs are slightly below the 49 banks shown in Table I. This occurs in a few cases
when only a single year’s data is available, thus the RAP, with its denominator of
standard deviation of returns cannot be calculated.

Additional regression analysis considers bank risk and revenue concentration. The
measures of bank risk discussed above, plus additional measures, outlined below, are
employed as dependent variables. For each risk measure the dependent variable is the
bank specific mean value, and the bank specific mean value of revenue concentration
(non interest income share) is the independent variable, while dummy variables
identify bank type. This approach reflects (in general) that taken by DeYoung and
Roland (2001) and Esho et al. (2005), with some modification due to differences in data
availability. Both DeYoung and Roland (2001) and Esho et al. (2005) employed
quarterly regulatory returns.

In the case of this study the annual frequency of the data does not allow estimation
of a degree of total leverage model. Further, as the primary data source is the
individual bank annual reports, consistent details regarding the sub-components of
income (both interest income and fee income) are not available. Additionally, as the
study has relatively few banks the degree of freedom available for these regressions is
limited to forty-one observations. However, in contrast to the study by Esho et al.
(2005), which considers 198 Credit Unions in Australia, with only a small market share
of 2.1 percent of authorized deposit taking institutions (Reserve Bank of Australia
Bulletin, 2006), this study considers Australian banks with a total market share of 96.7
percent of authorized deposit taking institutions (Reserve Bank of Australia Bulletin,
2006).

In addition to the measures defined previously, dependent variables employed in
these regressions also include bank specific means of equity to total assets, a Z score
and a regulatory Z score. Following Esho et al. (2005) the Z score is defined as:

Z ¼
Mean_ROA þ Mean_E =A

sROA
;

with ROA ¼ Return on Assets and E=A ¼ Equity=Assets. The regulatory Z score is
defined similarly, with E/A replaced by the bank average Capital Adequacy Ratio, less
the eight percent regulatory minimum. The first Z score measures the probability of
bankruptcy, while the regulatory Z score measures the probability of breaching the
minimum required capital holdings. In each case the lower the score, the higher the
likelihood of either bankruptcy or breaching the required minimum capital holdings.

4. Results
As shown in Table II, interest income still provides the major proportion of bank total
income, accounting for over 80 percent of bank income, this is higher than the United
States data reported in Stiroh (2006b), and closer to the 2004 European data reported by
Baele et al. (2007). This is despite the increased emphasis upon non-interest income as
reported by the Reserve Bank of Australia (2007)[20]. It is worth noting that the most
recent years have seen a slight decline in interest income as a proportion of total
revenue. These results are largely consistent across all three bank types in the study.
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Thus, in the Australian case the importance of interest income is higher than in the
case of the United States (DeYoung and Rice, 2004).

Following Smith et al. (2003), we use the Coefficient of Variation (CV) as an initial
measure of risk. Table III indicates that in all cases but one the CV of non interest
income is higher than that of net interest income, confirming the arguments of
DeYoung and Roland (2001), and the findings of Stiroh (2004a). In the case of the Big
Four banks the result is less conclusive, with the CV of non-interest income scaled by
assets lower than that for net interest income scaled by assets. The opposite is true for
non-interest income and net interest income scaled by equity. For the Other Domestic
banks and Foreign Banks non interest income is consistently riskier.

As the relationship between the individual constituent’s performance is an
important aspect of any portfolio, Table IV presents the correlations between the
different measures of revenue used in this study. For the entire sample, the correlation
between net interest income and non interest income is consistently negative. In the
case of the Big Four Banks this result also largely holds. It is worth noting that return
on equity before tax shows a negative correlation with non interest income scaled by
equity, implying that returns to shareholders before tax are reduced by increased non
interest income for the Big Four Banks. In the case of Other Domestic Banks, the
correlation between net interest income and non interest income is consistently
negative, while this result is less conclusive for the Foreign Banks. Overall, these
results indicate that there are potential diversification benefits from combining net
interest income and non interest income, especially for the domestic banks. The results
for the Foreign Banks are slightly less conclusive. This is borne out by comparing the
CV of total income with those of net interest income and non interest income. For the
Big Four and Other Domestic Banks the CV of total income is below those of its two
constituents, indicating that combining these two revenue sources reduces risk.

The RAPs of these two revenue sources provide a risk-adjusted measure; they are
shown in Tables V-VII. As shown in Table V, net interest income displays a
significantly superior RAP, with the exception of the Foreign Banks, which show no
significant difference in risk return trade-off for the two income sources. The difference
between the RAPs for the Other Domestic Banks is also notable; interest income has a
higher RAP than fee income, with this difference being significant at the 0.1 percent
level[21]. This illustrates the continued importance of traditional intermediation
income for this bank type. Given the results, it is likely that the Other Domestic Banks
are the main source of the differences in RAP found in Tables V-VII. Further, the small
sample size for the Big 4 banks makes it difficult to discern any significant differences.
The RAP for Foreign Bank net interest income is significantly lower than that of the
Domestic Banks. However, the RAP for Foreign Banks’ non interest income is not
significantly different from that of the domestic banks.

Across all banks, the RAP of total income is higher than that for net-interest income.
The correlation between margin and fee income is generally negative, suggesting
potential benefits from combining these two income sources into a portfolio of revenue
sources and this is documented in Table VI. While non-interest income offers an
inferior risk-return trade-off alone, as compared to net interest margin income;
combining non interest income with margin income improves the risk return trade-off
of a bank’s total income, with the exception of Other Domestic Banks. This result is
predominately driven by the improvement in risk-return trade-off experienced by
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Foreign Banks as a result of combining these two income sources. Overall, these results
indicate that the bank’s shareholders, (especially of Foreign Banks, which are more
active in off-balance sheet types of activity (Williams, 2003)), are benefiting in terms of
risk-return trade off by the banks combining margin income with non-interest income.
This is somewhat different to DeYoung and Rice (2004) and Stiroh (2004a),
highlighting the impact of the differences in institutional settings.

Given that fee income displays an inferior RAP to margin income, then
over-emphasizing non interest income will reduce the portfolio diversification benefits
to bank shareholders. Other Domestic Banks show no significant benefits from
diversification into fee income. The Other Domestic banks have the highest proportion
of total income drawn from traditional (margin) income. This result may not indicate
that Other Domestic banks have fewer opportunities for this type of portfolio
diversification, but instead may reflect their limited involvement in non-traditional
banking, thus reducing portfolio diversification benefits.

As an additional analysis the RAP of net interest income is compared with the RAP
of return on equity before tax. This comparison is shown in Table VII. Unsurprisingly,
the RAP of return on equity before tax is significantly lower than that for net interest
income. This illustrates the negative impact on shareholders’ risk and return of
non-interest expenses and bad loans. It is apparent that the shareholders of some
banks, particularly the Foreign Banks, earned a return before tax, on average, lower
than the Five Year Treasury bond rate. Further, the RAP of return on equity (before
tax) of Domestic Banks is significantly above that of the Foreign Banks.

The cyclical properties of these risk-return trade-offs are shown in Table VIII. As
can be seen, non-interest income displays a consistently inferior risk return trade-off as
compared to margin income, and the combination of net interest income with non
interest income into a portfolio of revenue improves the overall risk-return trade-off of
the average bank’s revenue. Also in Table VIII, the RAP of return on equity before tax
is negative in some years, again indicating that the shareholders of the average bank in
those years would have been financially better off investing in Five Year Treasury
Bonds. This indicates the importance of non-interest costs and loan quality to the risk
adjusted before tax return for bank shareholders.

The importance of asset quality in determining the shareholder risk-return trade-off
is shown in the last four columns of Table VIII. These columns show, respectively, the
average balance of the provisions for bad and doubtful debts account divided by total
loans and the doubtful debts expense divided by total loans. In the years that these two
measures increase, the RAP of return on equity before tax declines; and in the years
1987, 1989 to 1992, and 2000 and 2001, they are negative. Thus the negative impact of
poor asset quality can be sufficiently large to overcome any positive diversification
effects resulting from combining traditional and non traditional income for banks, and
in the extreme produce an outcome whereby shareholders would have been better off
investing in the risk free Five Year Treasury Bond. Consistent with some of the
activity associated with the recent sub-prime crises, and lacking superior disclosure of
the composition of bank income, an alternative explanation of these results is that some
of the banks have increased the upfront fees charged on riskier loans. However, it
remains apparent that the negative impact of poor asset quality outweighs any impact
(at the margin) of changing revenue composition.
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The regressions based upon the degree of leverage approach of DeYoung and Roland
(2001) and Esho et al. (2005) find no evidence that the proportion of fee income
determines bank risk, but this result must be interpreted with caution, as the degrees of
freedom for this portion of the study are relatively small. In each case the regressions
are estimated using both OLS and Two Stage Least Squares to control for an
endogeneity bias[22]. In order to fully apply the degree of leverage model more detailed
data with a higher time series frequency is needed.

5. Conclusion
This paper finds that income derived from traditional sources is less risky than income
derived from non interest based revenue, supporting the arguments and results of
Smith et al. (2003) and DeYoung and Roland (2001). However, unlike Stiroh (2004a),
non-interest income is a source of diversification for bank income, similar to the
European results to date. The average level of non interest income as a percent of
revenue is lower in Australia than in the study by Stiroh (2006b), thus it remains
possible that as Australian bank non interest income activity increases the portfolio
diversification benefits will decline, consistent with Stiroh and Rumble (2006). Overall,
these results suggest that shareholders of banks will benefit from increased bank
exposure to non interest income via diversification[23]. However, shareholders should
monitor bank exposure to non interest income to ensure that they do not become
over-exposed to the point where the volatility effect outweighs the diversification
benefits. Shareholders with poorly diversified holdings and bank management with
reduced ability to hedge away their bank-specific risk (Stulz, 1984) will benefit from
diversification, with the same caveat.

From a regulatory perspective, diversification reduces the possibility of systemic
risk, but caution again must be offered with respect to banks pursuing absolute returns
rather than monitoring risk-return trade-offs, with an eye to exploiting the benefits of
the implied guarantee offered by “too big to fail” (Stiroh and Rumble, 2006). Changes in
the nature of financing have resulted in banks facing increased competition from
market based solutions offering a direct substitute to traditional intermediation (Allen
and Santomero, 2001). In light of this trend, banks increased exposure to non interest
income may be an inevitable evolutionary process changing the nature of risk and
return trade-offs in banking, a process that should be monitored by all stakeholders.

A further policy recommendation follows from Stiroh (2006a), in that increased
disclosure of the composition of bank non interest income sources has resulted in
improved understanding of the determinants of bank risk in the case of US bank
holding companies. Thus the Australian regulators should consider requiring
increased disclosure (and consistency of that disclosure) for both interest and non
interest income as well as the components of interest costs,. Such disclosure would aid
in understanding the changing nature of banking in Australia. Two possibilities
present themselves as reflective of the evidence found in this study; that Australian
bank revenue reflects the global move to financial conglomeration and
disintermediation (Allen and Santomero (2001)), or that Australian banks have
transformed the nature of intermediation from an interest margin based activity to a
mix of upfront fees and interest margins (a type of new intermediation). Given the
recent sub-prime crisis in the United States and the role played by fee based income
sourced from securitization, increased disclosure of the nature of bank revenue is now
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of global importance. This disclosure is particularly germane within the context of the
implementation of Basle II, with its increased emphasis upon market discipline, given
that Stiroh (2006a) found increased disclosure in this area is accompanied by improved
market pricing for risk. Such an improved pricing for risk provides one avenue for
potentially reducing a recurrence of the sub-prime crisis.

Notes

1. It should be noted that the Reserve Bank of Australia surveys on this topic confine
themselves to considering non interest income resulting from the intermediation process.
This paper will take a wider perspective and also include non interest income resulting from
funds management, securities trading, underwriting and other activities.

2. This view follows the lead of Baele et al. (2007), Stiroh (2006b) and Stiroh and Rumble (2006).

3. Interestingly a recent study by Clarke et al. (2007) documents a return to retail banking by
the major US banks to the higher revenue stability of retail activity.

4. Deng et al. (2007) document “too big to fail” effects in bond yield spreads.

5. Stiroh and Rumble (2006) find positive portfolio benefits from combining non interest income
with interest income but that the higher volatility of non interest income outweighs the
benefits given the level of non interest income as a proportion of total revenue for the US
banks in their sample.

6. It should be noted that the conclusions of the Reserve Bank of Australia (1994) were not
accompanied by any statistical testing. A study by Williams and Rajaguru (2007) confirmed
that bank margins have fallen Australia, using vector autoregression testing.

7. Again this was not verified with any statistical testing, but was confirmed by Williams and
Rajaguru (2007), with it being found that increases in non interest income were
proportionally smaller that falls in net interest margins.

8. This issue generated quite a voluminous controversy that is outside of the scope of this
research. Interested readers are referred to the Reserve Bank of Australia web site
(www.rba.gov.au) for further detail.

9. In addition to Stiroh (2004a), DeYoung and Roland (2001) and Smith et al. (2003) also provide
informative reviews of the literature.

10. As a counterpoint Deng et al. (2007) document reduced cost of debt resulting from domestic
geographic diversification and asset diversification.

11. Such portfolio diversification benefits are of course possible as long as the correlations
between the two income sources are less than one.

12. Included in the Other Domestic category is Macquarie Bank which has a focus upon
wholesale banking.

13. A major exception to this generalization is BankWest, owned by HBOS (UK) which is a
foreign acquisition of a regional domestic bank and retains a retail focus.

14. While the PWC survey of foreign banks (PriceWaterhouseCoopers (2005)) shows a greater
number of foreign banks than that shown in Table I, this is explained by several institutional
factors. This study confines itself to those banks operating in Australia with a full banking
licence. Further, to be included in the sample the bank annual report had to be available to
these authors. The PWC survey includes both subsidiary banks (which are now a decreasing
set of the foreign banks operating in Australia), plus branch banks which are not separately
incorporated in Australia (and do not make available their Australian annual report) plus the
foreign subsidiary merchant banks (which do not have to provide annual reports). The
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Australian Prudential Regulation Authority (APRA) website (www.apra.gov.au) lists all
licensed banks operating in Australia. Foreign branch banks are the dominant proportion in
terms of numbers of the foreign banks operating in Australia.

15. We are grateful to an anonymous referee for comments in this area.

16. The recent sub-prime mortgage crisis strongly suggests that moving away from a
traditional model of mortgage lending increases risk.

17. It should be noted that the shareholder’s returns from both activities will be reduced by
factors such as non interest costs; however, the available data does not allow apportionment
of non interest costs into those relevant to each type of activity.

18. The five year Treasury bond is the only risk free interest rate series consistently available
for the entire sample period.

19. DeYoung et al. (2004) applied similar ratios to the return on equity (ROE) of community
banks in a similar manner.

20. The Reserve Bank of Australia surveys on this topic focused upon non interest income
resulting from intermediation only such as fees levied upon deposits and loans, and so
provides a less comprehensive perspective on bank non interest income than this study.

21. Test statistics and corresponding p-values are included for the standard parametric,
ANOVA F-test and two non-parametric tests (Wilcoxon Ranks Sums test and the
Kruskal-Wallis test). The advantage of the non-parametric tests is that they make no
distributional assumptions and require only that the samples be independent. Additionally,
the non-parametric tests are less likely to give spurious results if there are outliers.

22. The results of these regressions are available from the authors on request.

23. With the caveat that banks that choose to charge upfront fees on lower quality loans will
reduce shareholder value.
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