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ISUNIVERSAL BANKING WORTHWHILE? EVIDENCE FROM BANKSIN THE
INVESTMENT BANKING BUSINESS PRE- AND POST-GLBA

Abstract

We explore whether an economically significant differential exists in market-based risk
and return between universal banks—banking organizations with investment banking
subsidiaries—and traditional banks. We study market returns between 1990 and 2005, a period
of gradual deregulation culminating in passage of the Gramm-Leach-Bliley Act, which allowed
financial holding companies to participate freely in investment banking. Throughout the sample
period, universal banks have slightly lower amounts of total and unsystematic risk. Using a
three-asset portfolio model, we find significant total and idiosyncratic risk reduction in the post-
GLBA period as banks increase investment banking activities at the expense of other noninterest
income activities. Systematic risk declines over the full sample period, and market returns are
either unchanged or decrease with more intense investment banking activity. In sum, universal

banks have achieved greater diversification but failed to reveal profitability gains.

JEL Classifications: G21, G24, G28



|. Introduction

Historically, regulatory barriers and restrictions governing the operations of U.S.
commercial banks prohibited banks from expanding their operations into securities activities.
Specifically, Section 20 of the Glass-Steagall Act of 1933 expressly prohibited banks from any
affiliations with organizations engaged in the underwriting, sale, or distribution of stocks, bonds,
debentures, notes, or other securities.! The regulation was driven by a concern about the inherent
riskiness of these activities and the potential negative spillover effects on the overall safety and
soundness of the banking system. The Act did classify some securities activities as “bank
eligible,” including the underwriting and dealing in general obligations, municipal revenue
bonds, and U.S. government bonds; however, most securities activities were “bank ineligible.”

Over the last two decades, the regulatory barriers gradually disappeared. In 1987 the
Federal Reserve (Fed) authorized BHCs to establish so-called Section 20 subsidiaries, which
could underwrite a small number of previously ineligible corporate debt securities up to a five
percent revenue limit.2> In 1989, the Fed granted permission for Section 20 subsidiaries to
underwrite and deal in all debt and equity securities, and it raised the revenue limit to 10 percent.
In 1997 the Fed raised the revenue limit again to 25 percent. Responding to intense pressure
from the financial services industry, Congress passed in 1999 the Gramm-Leach-Bliley Act
(GLBA), also known as the Financial Services Modernization Act. This Act allowed BHCs to

convert to financial holding companies (FHCs) and conduct securities activities without limit in

subsidiaries separate from their commercial banks.

! The Banking Act of 1933, commonly referred to as the Glass-Steagall Act, 48 Stat. 162, is codified at various
sections of Title 12 of the United States Code, as amended, 12 U.S.C. 88§ 24 (Seventh). Section 20 of the act required
member banks to eliminate any affiliations with organizations “engaged principally in the issue, flotation,
underwriting, public sale, or distribution at wholesale or retail or through syndicate participation of stock, bonds,
debentures, notes, or other securities.” (12 U.S.C. § 377).

2 Section 16 of the Glass-Steagall Act classified certain securities as “bank-eligible” (12 U.S.C. §§ 24 (Seventh).

® The revenue limit specified that no more than 5 percent of the subsidiaries’ gross revenue could come from
previously bank ineligible activities.



In theory, the combined production of commercial banking and investment banking could
enhance or hurt a BHC’s risk and return. On the one hand, universal banks potentially achieve
revenue and cost economies by providing both services. These economies accrue if a BHC can
use its lending relationship with a firm both to attract its investment banking business and to
underprice competitors because the BHC need not duplicate the costly process of evaluating the
firm’s credit-worthiness. One recent study finds evidence of these synergies. Yasuda (2005)
shows that firms with previous bank relationships are more likely to choose that BHC as their
underwriter. In addition, universal banks offer significant fee discounts to those firms that also
have lending relationships with the commercial bank. In addition to revenue and cost synergies,
universal banks accrue risk-reduction benefits from diversification as long as the two activities
are not perfectly correlated.

On the other hand, commercial bank expansion into securities activities may increase a
BHC’s overall risk while hurting (or not improving) its return. If the marginal risk of the
securities activities is sufficiently high, it will offset any diversification benefits, resulting in
higher overall risk to the BHC. Indeed, Stiroh (2004) and Stiroh and Rumble (2006) find that
bank activities that generate significant noninterest income (which includes a much wider array
of activities than investment banking) are far riskier than interest income activities, and the
increased risk more than offsets the diversification benefits. Moreover, their risk-adjusted
returns are no better than the risk-adjusted returns at more traditional commercial banks that rely
primarily on interest income activities.

Like the theory, the empirical evidence on universal banking is mixed. Because U.S.
regulations banned universal banking until recently, a majority of empirical studies use

simulations or hypothetical mergers to create synthetic universal banks. Wall and Eisenbeis



(1984) find that between 1970 and 1980 the correlation between bank earnings and security
broker/dealer earnings was negative, indicating potential gains from diversification. However,
Boyd and Graham (1988) and Boyd, Graham, and Hewitt (1993) simulate mergers between bank
holding companies and securities firms and conclude that such mergers would likely increase
bankruptcy risk.  Allen and Jagtiani (2000) use a similar methodology and find that
diversification benefits are not sufficiently large to justify expanding bank powers into securities
activities.

Simulation studies, however, fail to capture potential synergies from a firm’s endogenous
response to a real merger. Yet the few studies that analyze the risk and/or return from recent
experiences with universal banking also fail to find significant benefits. Kwan (1998) studies
domestic BHCs with Section 20 subsidiaries from 1990 through 1997 and finds that Section 20
subsidiaries typically posted more volatile accounting returns than commercial banking
subsidiaries, though returns were not necessarily higher. Rime and Stiroh (2003) analyze the
performance of universal banks in Switzerland and conclude that Swiss universal banks have
large cost and profit inefficiencies, and the banks do not appear to benefit from broader product
mixes. Yeager, Yeager and Harshman (2006) examine accounting ratios at FHCs in the post-
GLBA era and find that investment banking had no discernable effect on profitability or revenue
productivity. Their study, however, does not address risk effects specifically nor does it account
for any profitability gains that universal banks might have achieved in the pre-GLBA era.
Finally, Cornett, Ors, and Tehranian (2002), find that BHCs that established Section 20
subsidiaries enhanced their cash flows with no significant change in bank risk.

Another strand of the literature conducts event studies around legislation that relaxed the

Glass-Steagall restrictions. This evidence mostly suggests that markets expected large banking



organizations to fare well from universal banking. Cyree (2000) and Narayanan, Rangan and
Sundaram (2002) study the market reaction to the 1996 Federal Reserve Board announcement
that increased to 25 percent the permissible revenue limit that Section 20 BHCs could earn from
previously ineligible securities activities. Both studies find that BHCs, especially large BHCs
with Section 20 subsidiaries, had positive and significant abnormal returns following this
announcement. Bhargava and Fraser (1998) study the market response to four Federal Reserve
Board decisions to allow bank holding companies to engage in investment banking through
Section 20 subsidiaries. They also find positive abnormal returns for commercial banks from the
initial powers granted by the Federal Reserve, but subsequent expansions of these powers
produced negative abnormal returns. Carow and Heron (2002) and Hendershott, Lee and
Tompkins (2002) find that the stock prices of both small and large banks were unaffected by the
passage of the GLBA, presumably because the major benefits to banks from product-line
diversification were already impounded into bank stock prices before passage of the legislation.
On the other hand, Akhigbe and Whyte (2001), Al Mamun, Hassan, and Van Son Lai (2004),
and Al Mamun, Hassan, and Maroney (2005) find positive abnormal returns for BHCs, with
large banks benefiting the most. In sum, event studies suggest that markets expected the largest
BHCs to benefit from the reemergence of universal banking.

This paper uses market data between 1990 and 2005 to measure risk and return to bank
and financial holding companies engaged in universal banking. Our methodology improves
upon existing literature in three ways. First, our sample period covers a longer time period than
previous studies, and it includes data from the pre-GLBA and post-GLBA periods. The long
time period is beneficial because the costs and benefits to universal banking are likely to be more

apparent in the long run. Researchers and policymakers are interested in whether or not the



GLBA had a significant effect on bank performance or whether the Act was a non-event due to
earlier deregulation. This paper provides insights into this question. For the pre-GLBA (1990 to
1999) period, we draw upon confidential data from the Federal Reserve that tracked the
securities activities of Section 20 firms prior to implementation of the GLBA. For the post-
GLBA period (2000-2005) we utilize the publicly available FHC regulatory reports.

A second contribution is that our methodology avoids any bias from simulation methods
by evaluating the risk and return of banking organizations that actually engaged in securities
activities. Third, our approach goes beyond event studies because such studies, while important,
capture market ex-ante expectations at the time of the event. In contrast, our study measures ex-
post changes to risk and return from banks engaged in universal banking.

We choose to use market data instead of accounting data to derive our measures of risk
and return. Although both sources provide useful insights, market data are less likely to be
affected by the firm’s choice of accounting methods. In addition, market data allow us to
compute total, systematic, and unsystematic risk. While regulators and undiversified investors
are concerned with total risk, diversified market participants consider systematic risk a more
relevant risk measure that can be used in the risk-adjusted cost of capital calculations.

We find that in the 1990s and over the full sample period, universal banks fail to achieve
risk diversification benefits because of the high variance of investment banking income and its
high correlation with traditional banking income. Risk diversification benefits do accrue in the
post-GLBA era, however, because investment banking income and other fee income activities
are negatively correlated. The negative correlation is likely the result of unique and conflicting
economic shocks in that period rather than a change in universal banking behavior induced by

the GLBA. Throughout the sample period, systematic risk declines with an increase in



investment banking activities. Universal banks are not rewarded for the extra risk, however.
The evidence points to either unchanged or declining market returns. In sum, universal banking
can diversify away some risk, but they are not adequately rewarded for the high-risk investment

banking activities that they pursue.

Il. Variable Definitions and Data Sour ces

The key measure of return is total equity return, derived from returns from the Center for
Research in Security Prices (CRSP) data for all publicly-traded bank and financial holding
companies between 1990 and 2005.* Daily returns are aggregated over each week, and annual
bank-year observations are obtained by averaging these weekly observations.

Total risk is calculated as the variance of weekly equity returns for each bank i in year ¢,
denoted as o%,. Systematic risk is estimated using the capital asset pricing model (CAPM)
developed by Sharpe (1964), Lintner (1965), and Black (1972). CAPM defines the systematic
risk of a security in terms of the market risk factor, beta, and quantifies the tradeoff between risk
of a security and its return. The CAPM is estimated separately for each bank where the CRSP
record is available to derive estimates of systematic and unsystematic risk using the following

OLS model:

Ry, =0, + B Ry + BuRp, + &5, 1)
where R;,, is the bank market return (all subscripts w denote weekly frequency); R, is the return
on the market portfolio; Ry, is the yield on a three-months Treasury bill; S, measures the
systematic risk of security i in year ¢; and ¢;, captures the regression residuals. Unsystematic risk

is measured by the variance of the regression residuals from this model. Market returns are

* CRSP adjusts price data for stock split events, dividends, and other distributions (CRSP Support Documentation,
2006).



calculated using the value-weighted market returns from the NYSE, AMEX, or NASDAQ index.
Similar to bank stock returns, weekly market returns are calculated as cumulative daily returns.’

We match the results of the market model estimations with the accounting data from the
Federal Reserve Y-9C reports, Consolidated Financial Statements for Bank Holding Companies.
During our sample period, the Y-9C was filed quarterly by each BHC with at least $150 billion
in consolidated assets. We include data from only top-tier organizations to avoid multiple
counting of activities of parent companies and their subsidiaries. Quarterly balance sheet data are
averaged over a year while the income data include income earned through the full year. The
final sample includes 6035 bank-year observations for 771 distinct banks that have data both
from CRSP and the Y-9C reports between 1990 and 2005.

Our BHC sample is divided into two groups: those that participated in securities
underwriting activities and those that did not. The data sources changed pre- and post-GLBA,
yet we are able to derive consistent measures of securities activities across the sample periods.
Between 1990 and 2000, the BHCs that underwrote securities did so using Section 20
subsidiaries. Data for their securities activities come from the Federal Reserve’s FR Y-20, the
mandatory and confidential report titled “Financial Statements for a Bank Holding Company
Subsidiary Engaged in Bank-Ineligible Securities Underwriting and Dealing.”®  After
implementation of the GLBA in March 2000, BHCs involved in securities underwriting could
convert to financial holding companies (FHCs) and conduct investment banking activities
without restriction. Consequently, FHCs no longer needed to file the FR Y-20. Our post-GLBA

measures of securities activities come from the Y-9C and its supplement in the years 2000 and

® We also computed a risk-adjusted return metric, ROE/S, but this metric was consistently statistically insignificant
so we opted to exclude it from the tables.

® The analysis conducted in this paper preserves confidentiality of individual reports by aggregating data from the
FR Y-20 reports.



2001, the Y-9CS. In the post-GLBA era, we classify as universal banks only the FHCs with
prior Section 20 subsidiaries (which we call Section 20 FHCs) because, on average, other FHCs
that engaged in securities activities after 2000 are small and conduct little investment banking
activity.

Using the respective data source, we construct three measures of investment banking (1B)
activities. The simplest way to indicate if a bank participates in IB activities is to use a dummy
variable set to one if a firm filed the FR Y-20 report in the pre-GLBA era and converted to a an
FHC in the post-GLBA. However, we want to control for selectivity bias that might result if
firms that choose to engage in universal banking have higher or lower risk or return than
traditional banks. Thus, we use an inverse Mills ratio that controls for the likelihood that a BHC
will engage in universal banking. The ratio is closer to one if the BHC had characteristics that
made it more likely to conduct investment banking activities. The second measure is the ratio of
Section 20 assets (pre-GLBA) or broker-dealer subsidiary assets (post-GLBA) to total assets.
Third, we compute the ratio of investment banking fee income to net operating revenue. Net
operating revenue is the sum of net interest income and noninterest (fee) income. We compute
this ratio for the pre-GLBA era by summing only the fee income from section 20 operations, and
dividing by the operating revenue of the entire firm.” The similar post-GLBA ratio comes from
the Y-9C, which reports investment banking, advisory, brokerage, and underwriting fees and
commissions.

Table 1 provides summary statistics of securities activities, risk and return for various
samples and time periods between 1990 and 2005. Several interesting trends emerge from the

data. Universal banks are large relative to other BHCs. Over the full sample period, the average

" The specific fee items summed are commissions on securities transactions, profit or losses from securities
underwriting, fees on private placements, and fees for investment advisory, financial advice, or other services.
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total assets of securities-underwriting banks was $114.4 billion compared with $3.3 billion for
other banks. Investment banking assets increased from an average of $8.13 billion in the 1990s
to $18.5 billion for Section 20 FHCs in the post-GLBA period. The ratio of investment banking
assets to total assets, however, fell by nearly half to 2.4 percent in the post-GLBA period relative
to the 1990s primarily because some FHCs grew rapidly by acquiring insurance companies and
merging with large traditional banks (hence the growth in the numerator could not keep up with
the growth in the denominator of the ratio). Over the full sample period, securities underwriting
BHCs earned investment banking fee income equal to 4.1 percent of their net operating revenue;
they also earned 39.1 percent of net operating revenue in other noninterest income. The same
ratios for other BHCs were 0.97 percent and 22.0 percent, respectively.

On average, universal banks produce lower returns and have lower total and idiosyncratic
risk but higher market risk. Over the full sample period, the average weekly equity return for
universal banks is 0.35 percent (18.2 percent annualized) while the average return for BHCs
without these activities is 0.40 percent (20.8 percent annualized). Although this difference is not
statistically significant, risk differences are statistically significant. The average total risk of
universal banks is 0.17 percent compared to 0.20 percent for traditional BHCs, and the
unsystematic risk is 0.12 percent versus 0.18 percent, respectively. In contrast, the average beta

coefficient for the universal banks is 1.06 compared with 0.4 for traditional BHCs.

[11. Methodology
The primary goal of this study is to investigate the effect of universal banking on the risk
and return of bank and financial holding companies. The basic empirical specification is the

Heckman two-step regression methodology that uses bank-year observations for publicly traded
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banks between 1990 and 2005. The Heckman methodology controls for the selection bias that
results because the choice of a BHC to establish a Section 20 subsidiary (pre-GLBA) or convert
to FHC status (post-GLBA) is endogenous. If the same characteristics that incent a firm to
engage in universal banking also affect risk or return, ordinary least squares regressions may
produce misleading results. Suppose, for example, that banks with high risk choose to establish
investment banking subsidiaries to diversify and lower risk somewhat. Even if the strategy is
successful, OLS will find a positive correlation between investment banking activities and risk.
We control for this bias by running a first-stage probit regression of investment banking status (0
or 1) on a selection variable called “large,” which is equal to one if the BHC was in the top 10%
in asset size as of 1990 and zero otherwise, because the BHCs with the most assets were
precisely the ones to engage in investment banking. From this first-stage regression, we compute
for each observation an inverse Mills ratio, which is the probability density function divided by
the cumulative density function.

In the second-stage, we use ordinary-least-squares (with robust, heteroskedasticity-
corrected standard errors) to regress the risk or return dependent variable on the Mills ratio, the
relevant measure of investment banking activity, and control variables. Fixed effects regressions
are inappropriate because most of the sample banks were securities underwriters during the
entire sample period. Consequently, the Mills ratio and the fixed effect intercepts would be
highly collinear. We exclude state dummies for similar reasons.® Control variables include the
log of total assets (logTA) and the ratios of loans to assets (Loan/AA) and equity to assets
(EQ/AA). In addition, all regressions include year dummies to capture common economic

shocks. The loan to asset ratio could be positively or negatively correlated with risk and return.

& A majority of securities underwriters are in New York. We did run the regressions with state dummies, and the
results were similar to those reported here except that the Mills ratio coefficients were smaller and statistically
significant less often.
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High loan to asset ratios might imply that the bank has high levels of credit and liquidity risk.
Alternatively, it may imply that the bank engages primarily in traditional, safer activities. The
equity to asset ratio should be negatively correlated with return because profits must be
distributed over relatively more shareholders. The relationship between equity and risk,
however, is unclear. Conservative BHCs tend to hold high levels of capital, suggesting a low
level of risk. However, risky BHCs might hold high levels of capital precisely to absorb losses
from their volatile activities. Research into the relationship between bank size, diversification,
and risk, shows that larger banks, although better diversified, on average take greater risks than
smaller banks. They counterbalance their diversification advantage by pursuing risk-enhancing
activities, such as commercial and industrial lending and trading activities, and operating with
less capital (Demsetz and Strahan, 1997).

We employ three regression specifications based on our measures of investment banking
activity. Model | includes only the Mills ratio from the first-stage regression, as illustrated in
equation (2). This explanatory variable gives us a sense of the selection bias, but it does not
account for the intensity of investment banking activities.

Risk(Return), =a+ [ Mills,+0 Loanl AA, +¢ logTA, +y EQl AA, +Year+¢&, (2)
where risk variables are total risk, systematic risk and unsystematic risk as defined above, and
the return measure is the equity market return.

Model 11, specified in equation (3), includes the ratio of investment banking assets to total

BHC or FHC assets (IB Assets/TA).
Risk(Return), =a+ [ Mills, + A (IB Assets|TA), + u Control +¢€, (3)

where control variables include the ratio of loans to assets, log of total assets, equity to assets,

and year dummies as described above. The variable /B Assets/TA indicates how a change in
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investment banking assets affects BHC risk and return. A shortcoming of this approach,
however, is that investment banking assets are poor proxies for investment banking activity
because a substantial portion of such activities comes from nonfinancial assets such as human
capital and reputation. One could proxy the asset-equivalency of the stream of fee income
produced by investment banking activities as in Boyd and Gertler (1994). But this approach is
fraught with other difficulties such as choosing the “correct” discount rate. Instead, we follow
Stiroh (2006) and adopt an income portfolio approach.

Model 111, our preferred specification, replaces the investment banking asset to total asset
ratio with the ratio of investment banking fee income to the firm’s net operating revenue (1B fee
inc/oper revenue). Our regression specification for Model Il draws from portfolio theory.
Stiroh (2006) estimates the total and idiosyncratic risk of a BHC by breaking a firm’s activities
into two components: activities that generate interest income (/) and activities that generate
noninterest income (V). The proxy for the interest-generating asset share is the ratio of net
interest income to net operating revenue, and the proxy for the noninterest income asset share is
the ratio of noninterest income to net operating revenue. We expand his two-asset model into a
three-asset model by further dividing noninterest income activities into investment banking
activities (/B) and other noninterest income activities (N).

In this framework, the firm’s expected return and total risk (portfolio variance) are
computed as in equations (4) and (5):

E(R)zE(Ru;) Wip +E(RN) Wy +E(R1) w,; (4)
0123 = 0123 WIZB + U]%/ W12v + U}Z WIZB +2wpwyCovyy y +2wiw,Covyg | + 2wy w,Covy (5)

where X5, Xy, and X; represent the return (R), variance (o°), or weight (w) on investment

banking fee income, other noninterest income, and interest income, respectively. COVj is the
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covariance between asset return j and asset return k. The asset weights must sum to one such
that w; = 1 — w;z — wy, Studies by Stiroh (2004), Stiroh and Rumble (2006), and Stiroh (2006)

find that increased involvement in noninterest activities results in more volatile but not
necessarily more profitable bank performance. The three-portfolio approach allows us to isolate
investment banking effects separately from other noninterest income activities.

The model 111 second-stage regression equations for return and risk are:

s . IB. N, 6
SystematicRisk(Return), = a+ [ Mills, + L+ "+ u Control, + &, ( )
y ( )lt ﬂ it /\/1 NO . XZ NOR /’1 it it

Total (Unsystemaic)Risk, = B Mills, + p, Wy, + 0, Wy, + 05 W, +1, 2 Wy, Wy,

+7, 2 Wiy Wi, tT3 2 wy, wp, +u Control, + &, @)
In equation 6, x; represents the marginal return (systematic risk) to the bank by replacing one
percentage point of interest income with investment banking income (IB) or other noninterest
income (N). Similarly, the p; coefficients in equation (7) represent the variance of sector i while
T; represents the covariance of sectors j and . Following Stiroh (2006), equation (6) drops the

interest income share of net operating income to avoid perfect collinearity; equation (7) includes

all three sectors but drops the intercept.’

V. Empirical Results

Market risk and return coefficients are inherently difficult to interpret. To provide an
economic significance benchmark, we use the absolute-value difference in the full-sample
distribution between the first and third quartiles, divided by a reasonably large change—a one

standard deviation change—in the explanatory variable. The

® The reported R? in the tables is computed from regression estimates with a constant because the R? from a
regression without a constant can be misleading.
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estimates of economic significance benchmarks for FHCs appear in Table 2. For example, the
difference between the first and third quartiles of annual average weekly returns is 0.65 percent.
A 6.6 percentage point change in the IB asset to total asset ratio would bring about that quartile
change if the coefficient were 9.85% (0.65%/0.066). Consequently, we consider a coefficient
value of this magnitude to be economically large. Note that each dependent variable is expressed
as a percent while the independent variable ratios are in decimal form.

Tables 3 through 5 present results from estimation of equations (2), (3), (6), and (7) over
different time periods. For each table, Panel A reports the total risk and unsystematic risk while
Panel B reports systematic risk and equity returns.

Full sample results (1990 to 2005) from Models | and Il in Panel A of Table 3 indicate
that the joint production of investment banking and commercial banking services reduces total,
systematic, and unsystematic risk, but has no effect on return. The inverse Mills ratio in Model |
is negative and statistically significant when regressed against total and unsystematic risk. But at
-0.3, the coefficients are not economically large at only about one-fourth the economic
benchmark. In addition, the inverse Mills ratio is statistically insignificant when regressed
against systematic risk and market return in Panel B. These results show that any selection bias
is small and leads to lower risk. Model 11 adds the ratio of 1B assets to total assets. The ratio is
positively correlated with total and unsystematic risk, but the coefficients are statistically
insignificant. The ratio of IB assets to total assets is negatively correlated with systematic risk at
the one percent level of significance, but the economic significance is only 17 percent of the
benchmark. Further, the correlation between IB assets and market return is statistically

insignificant.
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Full sample results for Model 111 fail to reveal risk reduction benefits or profitability
gains from investment banking activities. The reasons for the lack of diversification benefits are
the relatively high variance of investment banking fee income (the p; coefficient in equation (7)
equals 1.4) and the high covariance with other noninterest income (the m; coefficient equals 0.87)
and net interest income (the 1, coefficient equals 1.21). Figure 1 plots the relationship between
the share of IB fee income (and other noninterest income) to net operating revenue and total risk
and return for the full sample. Figure 1A holds the share of noninterest income to net operating
revenue constant at the sample mean of 39.1 percent, and increases the share of investment
banking income from O percent to 55 percent of net operating revenue. Net interest income
decreases an equal amount. As the chart shows, total risk increases immediately with investment
banking fee income. Figure 1B plots total risk from holding the net interest income share
constant at the sample mean of 61 percent, and offsetting other noninterest income with
investment banking fee income. Variance is unchanged as investment banking income rises to 5
percent of net operating revenue, but it increases systematically thereafter. Finally, Figure 1C
holds the share of investment banking fee income constant at the sample mean of four percent
and substitutes interest income with noninterest income. This chart shows results of the tests
most similar to Stiroh (2006). Again, diversification benefits are absent. Unsystematic risk
results are nearly identical to the total risk results. Systematic risk, on the other hand, is
negatively correlated with the ratio of IB fee income to net operating revenue, but the coefficient
is not statistically significant. Finally, market return decreases with the ratio of IB fee income,
and that relationship is statistically significant but economically small at just seven percent of the

benchmark.
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In sum, between 1990 and 2005 BHCs that were the most likely to engage in investment
banking activity have slightly lower amounts of total and unsystematic risk. In addition,
systematic risk decreases by an economically small amount as the universal bank increases its 1B
assets. However, increased IB activity, as measured by increased IB fee income, results in no
reduction in total risk and lower market returns. In short, the combination of commercial and
investment banking activities does not seem to be beneficial for the average universal bank.

The question we turn to now is whether that relationship changed between the pre-GLBA
and post-GLBA time periods. Table 4 presents the pre-GLBA regression results from 1990 to
1999 when all investment banking activities were conducted out of Section 20 subsidiaries
subject to strict revenue limits. The Model | results again reveal a negative and statistically
significant selection bias on risk for BHCs most likely to engage in universal banking. The Mills
ratio coefficient on total risk is about -0.6, nearly half the economic significance benchmark.
The effect on return is statistically insignificant. Model 1l results show that total risk increases
with the ratio of IB assets to total assets, though the coefficient is only about one-fourth of the
economic benchmark. The relationship between unsystematic risk and IB assets is also positive,
but statistically insignificant. More IB assets, however, reduces systematic risk by a statistically
significant amount that is just 12 percent of the economic significance benchmark.

Model 111 results for the 1990s sub-period as depicted in Figure 2 again fail to identify a
total risk diversification benefit. Whether holding noninterest income (Figure 2A) or interest
income (Figure 2B) constant, total risk increases immediately with the ratio of investment
banking fee income to net operating revenue. It should be noted, however, that the positive
covariance between investment banking income and other noninterest income in Table 4 is

statistically insignificant. The ratio of IB fee income to net operating revenue is negatively
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correlated with systematic risk, and, unlike the full sample results, the coefficient is statistically
significant and 23 percent of the economic significance benchmark. Also different from the full
sample results, an increase in IB fee income is correlated with a higher market return, though the
relationship is not statistically significant. Moreover, the market return on investment banking is
no higher than that earned by the average BHC as can be seen by the flat return in Figure 2A.

Overall, the pre-GLBA results are similar to the full sample results. Systematic risk
decreases by an economically small amount as IB activity increases, and such activity brings no
diversification benefits nor does it lead to higher market returns.

In the post-GLBA period, investment banking activity was carried out by investment
banking subsidiaries of FHCs, and the revenue limits on these firms were removed completely.
Model I and Model 11 results from the post-GLBA sample period listed in Table 5 are not much
different from the pre-GLBA results. The Mills ratio coefficients in Model | remain negative
and statistically significant when regressed against the three risk measures. The coefficients,
however, are only about one-tenth of the economic significance benchmark. Model Il results
show that an increase in the ratio of IB assets to total assets does not affect total and
unsystematic risk. Systematic risk does decrease with an increase in 1B assets by a statistically
significant amount equal to 32 percent of the economic significance benchmark. And market
return is unaffected by the ratio of IB assets.

In contrast with the 1990s, post-GLBA Model 11l results reveal a significant risk
diversification benefit from investment banking activity. The diversification benefit arises for
total risk because the covariance between IB fee income and other noninterest income is
statistically significant at -1.00 (and the implied correlation coefficient is -0.62). As Figure 3A

illustrates, total risk declines from 0.52 percent when an FHC derives no fee income from IB
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activities to a minimum of 0.42 percent when the FHC derives 25 percent of its net operating
revenue from IB fee income. The 10 basis points risk reduction is 71 percent of the economic
significance benchmark. Risk reduction benefits also accrue from increasing IB fee income at
the expense of other noninterest income, but the maximum diversification gain occurs at an 1B
fee income to net operating revenue ratio of 15 percent when total risk declines by 5 basis points.
Unfortunately, the diversification benefit comes at a price. Although systematic risk is not
affected by an increase in IB fee income, market return declines by a statistically significant
amount equal to eight percent of the economic benchmark.

In sum, FHCs that engaged in significant investment banking activities achieved a degree
of risk diversification that was elusive in the 1990s. The risk reduction was the greatest for
banks that increased investment banking fee income at the expense of traditional sources of net
interest income while maintaining their share of noninterest income. In practice, such an
achievement is difficult because of the high correlation between other noninterest income and net
interest income.

The risk diversification benefit in the post-GLBA era appears to be attributable to a series
of unique shocks rather than universal banking changes after implementation of the GLBA. As
Yeager et al (2007) show, universal banks did not restructure their balance sheets much after
implementation of the Act. In addition, summary statistics in Table 1 show that the ratio of IB
fee income to net operating revenue increased at universal banks from four percent to eight
percent, a large relative gain but modest absolute gain. If the diversification benefit to universal
banking was always present, it was latent in the 1990s because investment banking returns and
other returns were highly correlated. The bursting of the dot-com bubble and the sharp stock

market decline in 2000 and 2001 led to a significant contraction of IPOs activity.
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Simultaneously, the Federal Reserve ushered in an era of unprecedented low interest rates, which
led to a booming housing market and record-high home refinancing. These shocks can explain
the poor returns from investment banking activity and the high returns from traditional banking
activity in the post-GLBA period.

Figure 4 plots the annual percentage changes in investment banking fee income, net
interest income, and other noninterest income at universal banks from 1990 through 2005. This
chart shows that, in general, IB income is more volatile than the other two series over the entire
sample period, but tends to track closely the changes in other noninterest income during the
1990s. However, following passage of the GLBA and the stock market contraction, 1B income
growth dropped markedly through 2002 and then grew modestly through 2005. On the other
hand, other noninterest income growth fluctuated between 2002 and 2005. This pattern is

consistent with the discussion on implied correlations presented above.

V. Conclusion

We have examined the correlation between risk and return and various measures of
universal banking activity between 1990 and 2005. Our long sample period allows us to track
the impact of investment banking activity on equity measures of risk and return pre- and post-
Gramm-Leach-Bliley Act (GLBA) of 1999. We find that banks most likely to engage in
investment banking activities have slightly lower total, systematic, and unsystematic risk. In
addition, systematic risk decreases with investment banking activity.

By modifying the portfolio methodology from Stiroh (2006), we find that universal banks
did not achieve diversification benefits in the 1990s because investment banking fee income,

other noninterest income, and net interest income were highly correlated. Universal banks did
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achieve diversification benefits in the post-GLBA era because investment banking fee income
and other noninterest income were negatively correlated—most likely the result of a sluggish
stock market, low interest rates, and a wave of mortgage refinancing activity. Nevertheless, we
fail to find a positive relationship between investment banking activity and market return. In
fact, the opposite appears in the post-GLBA era. The consistently low returns of universal banks
remain a puzzle and undoubtedly have slowed the entry of traditional banks into universal

banking.
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