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CHAPTER 18


Portfolio Management and Financial Services
Introduction 


Most financial service firms invest in financial assets, often financed by liabilities specific to a financial service, like insurance reserves.  Most financial institutions present managers with portfolio management problems.


(
What tradeoffs face portfolio managers and financial institution executives when they acquire various assets or move into specific markets? 


(
What relations between assets and borrowing or issuance of financial service related liabilities are important in making the best portfolio choices?  


(
What are the similarities and differences between the concerns of a mutual fund manager and a bank executive?


(
What types of risks concern managers of financial institutions?  

This chapter addresses these issues within the framework of modern financial analysis.


The basic question addressed by this book is "How do financial institutions create value?"  In introducing portfolio management and risk-return tradeoffs, this question is particularly relevant.  Value created by financial institutions comes mainly from performance of the six activities necessary to produce different financial services, the topics covered in Part II of the book.  The managerial issues addressed in this and the following chapters are pervasive in the financial services industry but the focus here is less on creating value than on efficient management.  Portfolio managers or executives managing financial institution balance sheets may have a competitive advantage in performing activities in their businesses but their ability to produce value for investors through portfolio management in efficient financial markets is limited by competitive forces.

18.1 Portfolios

Portfolio management is the most pervasive of all financial services.  Portfolio management is one of the six basic financial services identified in Chapter 3 and discussed in Chapter 12 as a financial service offered to households and businesses by professional portfolio managers.  In those discussions, we emphasize the services provided by mutual fund managers like the Dreyfuss Corporation or Fidelity Investments, and pension fund managers, like Morgan Guaranty Trust Department or Merrill Lynch Retirement Funds.  


In reality, all households and businesses manage portfolios.  As described in Chapter 3, households and businesses hold a combination of real and financial assets financed by a combination of debt and equity which can be viewed as a portfolio.  Portfolio management activities are central functions performed by financial service firms:  financial service firms like banks and insurance companies raise funds in part through the provision of financial services such as transaction processing and insurance underwriting.  Funds raised by financial institutions are invested in earning assets like loans and privately placed corporate bonds.  This means that many of the management problems facing traditional financial institutions can be viewed as problems associated with the management of leveraged portfolios.


Portfolio composition varies: portfolios can be a simple collection of homogeneous assets owned by investors, for example corporate bonds in a bond mutual fund.  On the other hand, portfolios can be complex holdings of a variety of assets financed by a variety of liabilities, some of which are related to the provision of financial services.  One example of a complex portfolio is a property and casualty insurance company which uses funds from unearned premiums and unpaid claims and possibly borrowing to finance investments in securities and credit instruments.


The issues addressed in this and the following three chapters are the same for all portfolios including all types of assets, and liabilities if relevant, whether those assets belong to beneficiaries or owners of financial firms.  The portfolio management principals discussed here are relevant to individual investors, institutional investors, and financial institution management.  Our emphasis is on the role of portfolio management in the production of value in financial services.


The objective of portfolio management is the same for all portfolio management activities: maximize owners' wealth and returns at an acceptable level of risk.  The desired level of risk may be determined by beneficiaries, for example by mutual fund owners choosing funds with particular classes of assets or declared purpose, or may be primarily determined by the financial service offered, like life insurance services.  The assets and liabilities in the portfolio may be securities or they may represent other financial claims or sources of funds.


Problems facing different portfolio managers concern allocations of assets and sources of funding can be very similar or can differ markedly by the specific requirements of the problem.  Table 18-1 provides an overview of the defining characteristics of portfolio management problems in a variety of contexts.  Table 18-1 shows that bank executives manage a portfolio of bank assets and liabilities on behalf of shareholders while a pension fund manager faces problems of providing cash to pay future retirement claims by beneficiaries.  The concerns of the bank executive and the pension fund manager are similar or different along a number of dimensions.  Both bank executives and pension fund managers worry about the risks and returns on their assets, but only bank executives worry about how much equity to use in financing activity, since pension funds do not issue debt.  Other types of portfolios which must be managed are also shown in Table 18-1.


This chapter introduces the considerations modern portfolio theory introduces into the selection of assets, and liabilities where relevant.  Basic types of risks and risk management techniques available to portfolio owners are presented next as a breakdown useful in subsequent analysis.  Finally, the use of leverage in the portfolios of deposit-taking institutions, insurance companies, and other financial intermediaries is discussed.  Subsequent chapters in Part IV deal with measurement and management of portfolio risks.

18.2 Asset and Leveraged Portfolio Management

 
Values of all financial assets are determined by expected future flows from owning the assets and risks associated with those cash flows.  Chapter 4 discussed the determinants of common stock values as the present value of dividends and other cash flows to investors:  maximizing the value of those expected future cash flows defines the objectives of managers' of stock owned financial firms.  Common stocks like all financial assets are valued as the present value of their case flows.


We can write the value of any asset (or liability), Vi0, as follows:
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18-1
where Vi0 is the current (t=0) value of receiving future cash flows, CFit, discounted at the rate ri over a total of Ti time periods into the future.  Expected future cash flows can consist of contractual or promised payments, like interest and principal repayment for bonds.  Cash flows could be expected sale prices after some holding period, for example of holdings of precious metals.  Asset and liability values may come from other cash payments, like fees or cash paid out as retirement benefits.  In the case of common stocks discussed in Chapter 4, the cash flows each period are dividends, Dt, or sale prices, Pt, and the discount rate is the expected rate of market rate of return on stocks of the same risk, ROR.  


In all finance, valuation consist of projecting expected future cash flows, CFit, and discounting them at an appropriate risk-adjusted discount rate or expected return, ri.  The return on financial assets consists of cash flows from the assets and changes in their value.  The expected return, ri1, over the next period on any financial claim can be written:
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18-2
where all next period's values are understood to be expected values.  This equation is exactly analogous to equation (4-1) introduced in discussing the return on common stocks.  In the following, we refer to the current value of assets as Ai0 and liabilities as Li0 and their returns as returns or yields, on the one hand, and yield costs, on the other. 

Asset Management

The asset-portfolio management problem consists of choosing a set of financial assets.  The value of a simple portfolio of assets consists of the sum of individual asset values:
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18-3
where P0 is the current value of a portfolio.  The expected return on a portfolio is the change in value of the portfolio over time, which will be the weighted average return on the individual assets:
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18-4
where wi0 represents the current weight of asset i in the portfolio, in other words asset i's value as a percent of total portfolio value.


Managing a portfolio of assets to achieve desired risk-return objectives is often called the asset-management problem.  The important breakthroughs in asset-management in the last few decades have dealt with the risk attributes of diversified portfolios of assets.  As discussed in Chapter 4 with respect to stocks, risks of an individual asset i or portfolios of assets P are typically measured by the standard deviation of returns, σi or σP, respectively.


The Nobel Prize winning insights of Harry Markowitz consisted of making concise mathematical statements of the relation between risks and returns of diversified portfolios of assets.  The contribution was described in Chapter 4 as rigorous statement of the advice to not put all your eggs in one basket.  Markowitz' emphasized that the risk of a portfolio is not just the weighted average of standard deviation of returns of the assets in the portfolio.  In fact, the standard deviation of a portfolio is less than the weighted average if the assets' returns are not perfectly correlated.


Markowitz showed (1952) that the risk of a portfolio of assets depends on not only on the standard deviations but also on the correlations, ρij, between individual asset returns.  The dependency of σP on ρij is shown rigorously in the following equation:
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18-5
This complex expression has the simple implication that portfolio risk depends on asset weights, asset standard deviations, and on correlations between asset returns.


The significance of Markowitz' contribution can be seen most easily in a two-asset portfolio consisting of assets A1 and A2 and we drop time subscripts for convenience.  In this case, using equation (18-2) above, the expected return can be written:
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18-6
The weights sum to one because all the portfolio is invested in one of the two assets.  The risk of this portfolio using equation (18-4) is written:
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18-7
The standard deviation or risk of the expected portfolio return is the square root of the expression in the radical.


Markowitz' insight can be seen by taking the largest possible value of ρ12, namely positive one.  A correlation coefficient of positive one means that the two asset returns are perfectly positively correlated: they always move together.  In that case the expression in the radical in equation 18-(7) is a perfect square and the portfolio risk can be written:
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18-8
Perfect positive correlation between two risky assets is the worst case since no benefits from diversification can be expected.  In that case, equation (18-8) shows rigorously that the portfolio risk is the weighted average of the asset risks, just as the return is the weighted average of the returns.


The easiest way to see the effect of correlations on the risk-return tradeoff for two perfectly positively correlated assets is to graph them as in Figure 18-1.  The risk-return tradeoff for two perfectly correlated assets in various combinations in a portfolio, that is different values of w1 and w2, lie along a straight line when return is graphed against risk.  The straight line means that the worst case, perfect positive correlation between the two assets, implies that the possible risk-returns from investing in the two assets connects their individual risk-returns with a straight line.


A careful look at equation (18-8) shows that for any correlation between the two assets less than positive one, the portfolio standard deviation is less than the weighted average of the two standard deviations since the square root in the expression must be less that the weighted average of the two assets' standard deviations when ρ12 is less than one.  This means that the risk-return tradeoffs from various investments in two assets which are less than perfectly correlated lie inside the straight line connecting their respective risk-returns.


The implication of equation (18-8) and Figure 18-1 is that diversification improves the risk-return tradeoff: it pays not to put all your eggs in one basket/asset.  Depending on the correlation, the combinations of risk and return possible from various combinations of assets, representing different weights w1 and w2, will lie more or less inside the straight line connecting the risk-return combinations for the two assets individually.  The lower the correlation, the more the risk-return portfolio will lie inside the straight line.  For each level of risk, a higher return than the simple weighted average of returns is available by combining assets A1 and A2 whenever their return correlation is less than one.  Alternatively, for each level of expected return, a lower risk is available than the simple average of the two risks because the return correlation is less than one.


Depending on the expected returns and risks as represented by the standard deviations of returns and the correlation coefficient, more or less risk reduction may be possible with various combinations of two assets.  In extreme cases, it may be possible to eliminate risk of holding two assets.  In particular, when the correlation between two asset returns is perfectly negative, shown as a dashed line in Figure 18-1, it may be possible to combine two assets such that there is very little or even no risk at all
.  


The possibility that risk can be eliminated precisely can be shown easily by graphing the returns which are perfectly negatively correlated against time.  This is done in Figure 18-2.  It can be seen easily that risk can be eliminated in the case of perfectly negatively correlated assets because when one return is high, the other is low: in the case of perfect negative correlation between two assets, their returns move in opposite directions precisely.  Managers of portfolios consisting of these two assets could utilize this relationship to cancel the low outcomes of one return with the low outcomes of the other returns.


The asset management story becomes mathematically more complicated when there are more than two assets, but graphically we can imagine that with any number of assets we can always consider them as portfolios of two at a time
.  We have graphed the multiple asset problem in Figure 18-3 for three assets.  For each pair of assets, A1 and A2, A1 and A3, and A2 and A3, given their pairwise correlations, a combination of risk-returns will be possible: these are shown as the arcs connecting the points corresponding to the risk-return trade-offs for the individual assets.  Since the risk-return tradeoffs from combinations of those assets lie inside the straight lines connecting those points whenever the correlations between these assets are less than one, the combinations have a scalloped appearance.


In a slightly more complicated extension of this analysis, then, we can think of each portfolio as an asset, and look at pairs of portfolios or a single assets and one portfolio as portfolios of two assets, even though they contain three or four assets.  We have shown two such portfolio-asset combinations by the points P and Q.  For example, the arc connecting P to asset A3's risk-return are combinations consisting of equal amounts of assets A1 and A2 with varying amounts of asset A3.  By combining portfolios and assets, conceptually we can think of all possible combinations of individual assets with each combinations producing various possible risk-return possibilities.  Figure 18-2 shows only a few of the many possible combinations of assets A1, A2 , and A3. 


Markowitz' contribution was to show that for each level of expected return on a portfolio, there was a risk minimizing combination of assets.  For example, point R on the heavy dotted line in Figure 18-3 might contain 30 percent asset A, 20 percent asset B, and 50 percent asset C.  There is one combination of risk minimizing assets for each level of expected return.  These combinations are shown in Figure 18-3 as the heavy dotted line:  this line is called the efficient frontier.  Each portfolio, or specific combination of A1, A2, and A3 in our three-asset example, which minimizes risk for a given expected return is called an efficient portfolio.


The efficient frontier is an intuitively easy concept.  Conceptually, we can think of determining the efficient frontier as a process of drawing the risk-return combinations for every conceivable portfolio and then drawing an outline or envelope of the best combinations.  In practice, finding the envelope is more complicated: the problem of finding the maximum return for each level of risk can be solved using mathematical search techniques, namely quadratic programming.  Markowitz worked for International Business Machines after his work on portfolios was first published.   His research had the effect of stimulating a great deal of computer intensive research on how to solve large portfolio problems. 

Leveraged Portfolios

Up to this point in the discussion, we have considered portfolios of assets.  In other words, in all of the cases discussed above, the sum of the portfolio weights added up to unity and none of the weights were negative.  Non-negative portfolio weights are the mathematical counterpart to not having any liabilities
.  If a portfolio owner can issue financial claims against the value of the portfolio, more assets can be acquired than the amount of equity or net worth of the portfolio. When this is the case, we say say the portfolio is leveraged.


Some common portfolios associated with financial services are not leveraged.  For example, mutual funds are composed of assets managed by fund managers using funds provided by investors in the form of mutual fund shares: most mutual funds have no debt
.  Similarly, pension funds have no debt, although in the case of pension funds the beneficiaries' claims on the cash flows from assets are more complicated than mutual funds shares' claims on the pro rata current value of the mutual fund assets.  Mutual funds and pension funds are unleveraged portfolios.


Leveraged portfolios are extremely common.  A simple example is an individual who buys assets like common stocks and borrows money from his or her broker, that is, buy stocks on margin.  Households with financial assets and financing consumer durables and housing with loans and mortgages represent leveraged portfolios of real and financial assets.  Corporations with debt likewise represent leveraged portfolios consisting of real and financial assets.


Most financial institution balance sheets represent leveraged portfolios.  Simple examples are financial institutions who issue short-term financial instruments or longer term debt instruments to acquire assets like loans and securities.  If a financial institution's liabilities are very liquid with many substitutes, they can be viewed by buyers in financial markets as very close or even perfect substitutes for traded assets having very similar risk-return characteristics.  For example, a certificate of deposit issued by a bank is a very good substitute for a variety of money market instruments, like commercial paper or even U.S. Treasury bills.  


More complex liabilities of financial institutions are sources of funds used to leverage holdings of assets in financial institution balance sheets.   For example, financial institutions like banks finance assets partly with transaction deposits.  Insurance companies do the same with insurance premiums or other contractual sources of funds.  These liabilities are promises to pay customers cash in the future under the specific terms of their contracts, for example when they write checks in the case of deposits or file insurance claims under insurance policies.  Despite the complexity of these expected future cash outflows, these liabilities can be evaluated in the same way as defined by equation (18-1).


To introduce the analytics of a leveraged portfolio, we can think of a simple single asset/single liability leveraged portfolio.  One way to think of a leveraged portfolio is to think of one of the portfolio weights, say w1, as negative, so that the portfolio manager is issuing a liability having the risk-return characteristics of asset 1 in the examples above.  The other portfolio weight, w2, representing purchases of the single asset with both equity and liabilities, is greater than one:  the sum of the weights must still be equal to one.  


In the case of a leveraged portfolio with one liability and one asset, equations (18-4) and (18-8) are still valid even though one portfolio weight is negative and the other greater than one. Figure 18-4 shows the graphical relationship between risks and returns when asset 1 can be issued as a liabiility or claim on the total assets of the portfolio.  The figure shows three possibilities: perfect positive, perfect negative, and an intermediate value of the correlation between the returns on the single asset and liability in the example.


In Figure 18-4, the risks and returns available from leveraging purchases of asset 2 with liabilities having the characteristic of asset 1 are shown to the right of risk-return tradeoff for asset 2.  Of primary importance, of course, is that the expected yield cost of the liability is below the return on the asset: in this case, leverage increases the expected return on the leveraged portfolio.  This is represented by the upward slope of the risk-return tradeoffs for all three possibilities for the correlation coefficient shown in the figure.


Particularly important to the management of leveraged portfolios is the increase in risks associated with each level of return for leveraged portfolios.  As in the two-asset case, the risk-return tradeoffs are dramatically affected by the correlation between the asset and liability returns.  However, the negative weight on the liability changes the sign in equation (18-8) for the standard deviation of the portfolio.  This means that in the case of the leveraged portfolio, the minimum possible risk for each return is associated with perfectly positive correlations.  Conversely, the highest risks are associated with perfectly negative correlations.  This is just the opposite of the risk-returns for the two-asset portfolio case.


In the single asset/single liability case we are discussing, the analysis of risks and returns bears out common sense: variation in the asset returns can be offset by equal variation in the liability yield costs or returns.  We can visualize this relationship by plotting the returns of the two assets versus time as shown in Figure 18-5.  We can see the offsetting variations in the asset and liability returns.  The analytical framework is worthwhile because it provides us with logical structure to assess more complex situations.  


The world is more complex because there is more than one asset and one liability.  The analytical framework allows us to conceptually complicate our leveraged portfolio management by recognizing the existence of many assets and many liabilities.  As with the multiple asset management problem, the existence of many assets and many liabilities can be conceived as many different possible portfolios.  Again, there will be an envelope of best possible risk-return combinations.  In other words, there is an efficient frontier of assets and liabilities.


When considering the efficient frontier of the general asset-liability problem, it is not hard to believe that some liabilities with expected yield costs above some asset returns will be included in the efficient portfolios along the efficient frontier.  The efficient portfolios will be the result not only of the returns of various assets and liabilities but also their correlations.  For example, the fact that commercial banks invest in Treasury bills with returns below the cost of their certificates of deposit may be optimal from the point of view of minimizing risks for a given level of expected return because of the correlation of Treasury bill returns with other assets and liabilities in the bank portfolio.

Constrained Portfolios

Not all portfolio managers or financial institution managers can choose any possible point on the efficient frontier.  Some portfolios are not possible either because of regulation, such as capital restrictions or asset restrictions as discussed in Part III of the text.  Other risk-returns are not feasible because of limitations imposed by the line of business and possibly regulatory restrictions:  for example, banks cannot finance asset purchases with funds derived from insurance and insurance companies do not issue much debt.  The effect of these regulatory or business restrictions is to limit the efficient frontier to subsets of assets and liabilities.  Solutions to the portfolio efficiency problems when the choices are limited are called constrained portfolios.


Obviously, any constrained portfolio represents an inferior risk-return combination than is available from the best risk-return combination possible when all assets and liabilities are available for inclusion in the portfolio with any weights.  This is shown graphically in Figure 18-6, where the constrained efficient frontier lies inside the unconstrained efficient frontier.  The constrained portfolio is inside because there are fewer assets and liabilities available to make up the portfolio composition.  Fewer assets and liabilities means fewer different patterns of correlations between yield costs and returns can be included in the portfolio.


As an example of the effect of portfolio constraints, Michael Koehn and Anthony Santomero (1980) examined the capital requirements of banks which limit their ability to leverage.  Their analysis suggested that banks may assume more risk with capital restrictions than they would absent capital restrictions because the capital (leverage) restrictions tilts and flattens the efficient frontier: investors with particular risk-return preferences, as discussed in Chapter 6, might choose banks with riskier portfolios.  We have shown this effect in Figure 18-6 by indicating investors with the indifference curve shown in Figure 18-6 would choose point U in the uncontrained case but must settle with point C with portfolio constraints.  Point C has a lower expected return and higher risks than point U.  Koehn and Santomero argue that capital regulation may not necessarly reduce bank risk.

18.3 Single-Period versus Multiperiod Portfolio Management

The preceding discussion introduced risk-return considerations governing the composition of efficient portfolios in a simple setting:  portfolio managers assess risk and returns of assets and liabilities and choose efficient combinations of them to achieve desired risk-return tradeoffs.  This discussion is based on a one-period analysis of portfolio management.  Returns and standard deviations used in the analysis are defined over some definite time horizon.  Actual portfolio returns will be realized at the end of that time period.


In reality, three factors change the conditions for portfolio management over many periods.  First, changes in desired portfolio composition occur in response to changes in expectations of asset and liability risks and returns and changing constraints over time.  Second, realized returns change portfolio weights and may require adjustment of asset and liability holdings.  Finally, other changes occur due to factors outside the control of portfolio managers which increase or decrease the size of the portfolio or change asset and liability composition.  


New information and economic events change expectations concerning risks and returns associated with individual assets and liabilities from period to period.  In addition to changes in optimal portfolios due to changes in expectations, portfolio constraints may be changed by regulators or levels of business activity.  For example, the Financial Institution Regulatory Enhancement Act (FIRREA) of 1989 forced savings institutions to sell their corporate bonds.  Multiperiod portfolio management must consider how to deal with changes in the optimum composition of the portfolio or how to add new assets and liabilities or delete investments or sources of funds from the portfolio due to changes in risks and returns or regulatory treatment.  


Weights on individual assets change as returns on assets and liabilities are actually realized each period or through the passage of time.  The composition of portfolios changes over multiple periods even in the absence of changes undertaken by the portfolio manager.  For example, if a simple two-asset portfolio begins with 50 percent in each asset but one asset doubles in value and the other asset value falls by half, at the end of the period the portfolio weights are 80 percent for the gainer and 20 percent for the losing asset.  If expectations for future returns for these assets have not changed with the actual realized returns, the portfolio weights on the assets are no longer the optimal 50 percent each.


Making adjustments to portfolio composition in response to changes in expectations or realized outcomes is called portfolio rebalancing.  Portfolio rebalancing is discussed in Chapter 3 with respect to sectoral balance sheets or portfolios.  Portfolio rebalancing can be an ongoing process taking place constantly, in which case the portfolio management rebalancing process is described as continuous portfolio rebalancing.  Continuous portfolio rebalancing is useful as a conceptual benchmark but in practice is not feasible if only because portfolio managers must sleep.


In reality portfolio rebalancing involves transactions costs, managerial time and attention, and contractual sources of funds like financial service firm liabilities take time to change levels.  Rarely is it feasible to rebalance portfolios continuously.  One of the problems to be addressed in dynamic portfolio management is the frequency of portfolio rebalancing.  The question of rebalancing portfolios can be asked in terms of how far from the efficient portfolio an actual portfolio is allowed to go before it is rebalanced.  Alternatively, the question can be how frequently the portfolio must be monitored and how often rebalancing should occur.  The answer to these questions determines the rebalancing interval in the case of portfolios which are not continuously rebalanced.  


The third important change in portfolio management over time comes from changes in the size of the portfolio: saving patterns or changes in economic values can dramatically alter the size of portfolios.  For example, mutual funds grow or shrink as savers change their desired holdings of mutual funds.  Banks and thrifts lose or gain deposits.  Changes in the size of portfolios by selling or buying assets or paying cash on contractual liabilities can change portfolio composition temporarily, changing the weights of assets and liabilities.  Changes in portfolio size were discussed in Chapter 3 as portfolio growth, interpreted as either positive or negative growth.


Portfolio growth can be due to macroeconomic factors or microeconomic factors such as individual firm's performance on financial contracts.  For example, deposit withdrawals or payments on insurance claims may require cash outflows and portfolio size reductions.  Portfolio growth, either positive or negative, may force temporary changes in portfolio composition due to sudden receipts of cash with positive growth or asset sales or changes in liabilities to obtain cash with reductions in size.  For example, a bank can finance unexpected deposit withdrawals by selling Treasury securities or by issuing large certificates of deposit.  Portfolio growth may be associated with requirements for portfolio rebalancing.


Despite the complexities introduced into portfolio management problems by changes over time due to changes in risk-return assessments, actual asset and liabilitity return realizations, and portfolio growth, the basic insights derived from the one-period model are valid in understanding the multiperiod portfolio management problem.  Portfolio managers must still be concerned with maximizing the value of their portfolio subject to a desired level of risk in the multiperiod case.  Correlations between asset and liability yields and costs are critical to multiperiod risks and returns of portfolios, just as in the single-period case.  Decisions are based on assessments of the risks and returns associated with assets and liabilities given the information available at each moment of time.


The basic difference between single-period and multi-period portfolio analysis is that portfolio decisions each period must be made realizing that changes will be required to the portfolio in future periods.  Changes in optimal portfolio composition will result from changes in the future economic environment.  In each subperiod of a longer portfolio management horizon, planning for the end-of-period portfolio must incorporate flexibility to deal with new information and new circumstances which may face the portfolio manager.


Advanced theoretical analysis has been focused on the multiperiod portfolio management problem
.  The portfolio management problem involving continuous rebalancing is called dynamic portfolio management, a term suggesting that portfolio adjustments occur continuosly through time as changes in the environment are incorporated into decisions
.  The management science literature has focused some attention on asset-liability management over time where portfolio rebalancing is assumed to take place at discrete rebalancing intervals and economic changes are assumed to be limited to a finite set of scenarios
.  All of these technical approaches to the portfolio management problem have as an objective the maximization of portfolio returns subject to an acceptable level of risk, just as in the single-period portfolio problem.  The discussion in the next section expands the treatment of portfolio management to address portfolio balancing problems caused by external events over time informally but does not attempt to do so within complex mathematical analyses which have been developed in the above-cited literature.

18.4 Portfolio Risks

Portfolio managers attempt to maximize returns given an acceptable level of risk.  The risks they face are of two basic types: the first set of risks are concerned with the future values or returns on the individual assets and liabilities which compose their portfolios.  The second set of risks concern changes in the specific business environment confronting portfolio managers which affect their optimal portfolio size and composition.  We review these two types of risk below.


The set of risks associated with expected asset returns are incorporated in the classification scheme introduced in Chapter 13 as macroeconomic risks and microeconomic risks.  Macroeconomic risks are economy wide and microeconomic risks are firm or industry specific risks and are reflected in discount rates or expected returns used in discounting expected cash flows for individual assets and liabilities.  The basic determinants of discount rates are: (1) the riskless short-term interest rate; (2) the short-term expected inflation premium; (3) the term-premium on long-term default-free bonds; and finally, (4) the risk premium for cash flows from risky assets, where risks include performance or default risk for risky bonds.  For residual claims like common stock the risk premium includes risks from other factors like future sales or costs.  In addition, international transactions contain a foreign exchange risk premium.  We list the five sources of risk as the rows in Table 18-2 to assist our discussion below.  Changes in discount rates come from economic events producing changes in any of these components.  


The second set of risks come from changes affecting individual portfolios.  Portfolio managers use terms to describe their portfolio management concerns when discussing portfolio risks which are commonly used by regulators, such as bank and insurance regulators, securities analysts, and other financial industry observers.  Industry practitioners typically describe five different portfolio management risks as:  (1) interest rate risk; (2) liquidity risk;  (3) credit risk; (4) operating risk; and (5) currency risk.  We list these terms as the columns in Table 18-2.  We define these risks and relate them to the more general classification scheme introduced in Chapter 13 using Table 18-2 in the following discussion.  

Interest Rate Risk

Interest rate risk is the effect of changes in interest rates on portfolio size and composition.  We show the relation between the use by industry observers of the term interest rate risk and the broader conceptual determination of interest rates discussed in Chapter 13 in Table 18-2.  The rows of that table list the basic components discussed in the quotation above, adding foreign exchange premiums.  The table indicates that interest rate risk is typically associated with real rate, inflation, and term premium risk, the first three components.  In other words, interest rate risk is associated with the determinants of the general level of interest rates of different maturities in an economy.


Interest rate risk is the focus of an enormous amount of attention by regulators and portfolio managers.  For example, banks and other financial institutions are required to provide evidence on the degree to which their portfolios are subject to interest rate risk, in other words changes in portfolio values associated with changes in the level of interest rates.  We devote Chapter 19 to the measurement and management of interest rate risk.

Liquidity Risk

Liquidity risks are risks associated with meeting unexpected demands for cash.  The importance of liquidity risk to the expected portfolio returns and variability of portfolios comes from possible sudden requirement to liquidate (sell) assets to meet a cash need.  Another less emphasized liquidity risk comes from an unexpected inflow of funds and inability to achieve optimal portfolios quickly because they include assets like carefully negotiated loans.  Liquidity risks come from the lower asset sale prices or lower asset returns associated with quick transactions relative to transactions implemented over longer time periods.  For example, unexpected deposit withdrawals or deposit inflows in a deposit-taking institution like a bank cause liquidity problems because assets like loans cannot be sold or made quickly at their intrinsic economic values.  


Easily marketable assets typically have lower yields simply due to the convenience associated with being able to sell or buy them at predictable prices on short notice.  Long-term asset prices often fluctuate more than short-term asset prices resulting in a liquidity premium on those assets, as discussed in Chapter 13.  Table 18-2 associates liquidity problems associated with longer-term assets with the term premium on yields in the financial markets.  


The risk of losses from sudden sales or purchases of assets can be reduced by holding easily marketable assets relative to more aggressive investing but only at the cost of lowering expected returns because liquid assets have lower returns.  As an example, in 1991 Dreyfuss Funds were holding large amounts of short-term assets to reduce the liquidity costs associated with unexpected redemption of mutual fund shares.  Dreyfuss holdings of short-term near-cash instruments relative to stocks or longer term bonds hurt fund performance relative to other mutual funds.  As an example of the opposite type of liquidity problems, in 1993 mutual fund growth was so rapid that many mutual funds managers could not invest the funds fast enough to maintain high yields.  

Credit Risk

Credit risk consists of failure of borrowers or securities issuers to pay interest and principal as scheduled.  The usual signficance of credit risk is to affect the expected future cash flows in the basic valuation equation (18-1).  As discussed in Chapter 13, contractual cash flows on debt instruments are higher than the expected risk-adjusted cash flows with default or credit risk, therefore the discount rate associated with credit risk reflects a risk premium on the contractual cash flows.  We have indicated the association of credit risk with default risk premiums on Table 18-2.


Credit risk causes two problems for portfolio managers.  The first problem is due to changes in asset values from changes in default risk premia economy wide and is associated with the risk premium on Table 18-2.  A sudden increase in economy-wide credit risks, as occured for example during the Stock Market Crash of 1987, will reduce the value of all financial claims which have default risk.  This is clearly a risk affecting risks and returns of portfolios of assets which have default or credit risk: this credit risk is due to the changes in credit risk premiums.


The second type of credit risk is associated with individual assets, like specific loans or bonds, which fail to pay cash as scheduled.  Credit risk arising from the possible failure to pay contractual payments on time may cause liquidity problems for the portfolio manager: this credit risk is due to unexpected changes in cash flows.  For example, if a bank's portfolio lending is matched to deposits with the same maturity, loan failures mean that cash will not be available to pay off depositors as planned.  The second type of credit risk is really a liquidity risk: cash that was expected is not paid.


An equally important type of credit risk for financial institutions providing credit services (not usually emphasized in discussions of credit risk) is an increase in the demand for credit, for example a long-term bank customer demanding credit unexpectedly.  This demand for cash may come under the terms of a loan committment in which the financial service firm is obligated to make the cash payment.  Also likely is that the credit demand may not be a contractual obligation but the institution fears that failure to gramt credit will damage or destroy a long-term customer relationship having economic value.  This example of credit risk is again a liquidity problem: the financial firm must either raise funds on short notice, possibly at high costs, liquidate assets possibly at low prices, or lose the customer relationship.

Operating Risks

Operating risks are risks to portfolio managers coming from the production and delivery of financial services.  These problems are most often associated with portfolio management or transaction processing services.  The former president of the Federal Reserve Bank of New York, E. Gerald Corrigan, made a major issue of risks associated with cash requirements coming from the payments system and securities clearing.  Corrigan's concerns were connected to fears about breakdowns in the communications systems which on a least one occasion prevented delivery of $500 million of U.S. Treasury securities.  Buyers of the securities were reluctant to advance cash when delivery was not made and there was a liquidity crisis for the clearing agent.


There are many examples of operating risks for financial service firms.  For example, mutual fund managers were swamped with mutual fund share sell orders during the Stock Market Crash of October, 1987.  These managers could not control accurately liquidation of their stock portfolios due to late and inaccurate information on sale orders because phone lines were not able to physically handle a surge in telephone orders to buy or sell shares.   Other examples of operating risks are the frequent problems facing banks or savings and loans experiencing a delay in payment through the check clearing system due to a snowstorm or power outage in some region.  


Operating risks are also really liquidity problems: payments must be made suddenly to cover shortfalls in expected cash.  In general, these operating risks are completely random.  They are not related to other macroeconomic factors.  These risks are unsystematic and are generally not priced in terms of affecting the returns or yield costs of funds.  There can be a credit component to the operating risk (failure of a counterparty to pay means an inadvertent loan to that counterparty) which may be reflected in some asset prices or contractual terms.


Operating risks are important to portfolio managers or financial service firm managers.  Since operating risks typically mean a sudden and unexpected acceleration or delay in the delivery of assets or funds, they can be thought of as a another specific example of liquidity risk.  Methods of dealing with operating risk are similar to those associated with other types of liquidity risks.  Since operating risks are not systematic, they should not be reflected in the discount rates for securities and are not related to macroeconomic risk factors in Table 18-2.

Currency Risks

Currency risks are associated with international investments not denominated in the home currency of the portfolio manager's beneficiaries.  These risks are reflected in the foreign exchange premium in Table 18-2.  These risks, involving the international payment of cash, are similar to credit risks and are not captured entirely in the forward exchange rate premium.  For example, some currencies may be subject to political intervention, such as the inability to transfer earnings or profits out of the country due to exchange controls.


Currency risks on a global basis may be close to unsystematic meaning that they are uncorrelated across economies and are not priced.  Although currency risks may not be priced, they may be highly correlated to macroeconomic risk variables for a given country in question.  These means that currency risks are like credit risks to whole class of borrowers.  Again, currency risks of this type are like the cash flow type of credit risk, that is, they are a specific type of liquidity risk.

Summary on Portfolio Risks

The five types of portfolio risks discussed by portfolio managers, regulators, and financial industry observers - interest rate risk, liquidity risk, credit risk, operating risk, and currency risk, are related to the macroeconomic and microeconomic risks we discussed in Chapter 13 as shown in Table 18-2.  Interest rate risk is essentially an aggregate of three underlying economic risks, real rate, inflation, and term risks, shown on the first three rows of that table.  Credit risk and currency risks may be reflected in discount rates for assets based on market equilbrium prices for macroeconomic risks from those sources, as shown in the last two rows of the table.  On the other hand, individual asset or liability credit risks and currency risks, as well as operating risks, can be seen to be specific cases of liquidity risk.  These portfolio risks represent the dangers associated with the failure of cash flows to be received or paid as expected.  Unexpected failures of cash inflows or outflows force sales or purchases of assets and liabilities on inconveniently (or disastrously) short notice.

18.5 Portfolio Risk Management

The portfolio risks described above -- interest rate risk and the various sources of liquidity risk -- can be managed in several ways.  While the only rational portfolio strategy is to maximize returns for a given level of risks in line with portfolio theory, one possible strategy is to do nothing about the portfolio risks of the previous section.  Doing nothing about portfolio risks can be a rational portfolio management strategy, but unless the risks of the portfolio have been described and estimated, the decision to do nothing is made in ignorance: ignorance is never an intelligent strategy.  Understanding the amount and types of risks associated a portfolio are the minimum which a portfolio manager can do without being completely negligent even if the ultimate decision is to do nothing about the risk exposure of the portfolio.


In this section we first review the evolution of portfolio management for deposit-taking institutions to introduce some common terminology and gain perspective on portfolio management issues.  Focusing on banks and other deposit-taking institutions is not unreasonable, given the importance of those leveraged portfolios in the financial system.  Next, we define the basic ways in which portfolio risks can be measured and managed as an introduction to the detailed discussion in the following three chapters.  Finally, we assess the role of portfolio management in terms of the strategic objectives of financial service firms, typically to maximize shareholders' wealth.

Overview of Deposit-Taking Portfolio Management

The discussion among bank managers and officials of deposit-taking institutions has followed three distinct periods since the end of the Second World War.  It is illuminating to review this discussion because it places the problems now facing financial institutions and portfolio managers and will face in the future into an historical context.  One very real possibility is that future times may resemble periods in the past and that portfolio management strategies pursued then will be relevant again.

1945 - 1966

During the period from the end of the Second World War in 1945 and the "First Credit Crunch" of 1966, financial institutions had a pretty easy time.  In 1945, the Flow of Funds show that private financial institutions ended the war with over 55 percent of their assets in U.S. Treasury securities.  Purchases of Treasury securities were a major part in the financial sector's war effort.  The dollar amount of private financial ownership of Treasuries declined rapidly between 1945 and 1950 and then held steady between $90 and $100 billion until 1965. In percentage terms, Treasuries fell as a percent of total assets gradually from 33 percent to 10 percent between 1950 and 1965.


During the period 1945 to 1965, bankers and other financial excutives discussed their balance sheet or portfolio management problem as "asset management."  The basic problem for these managers was to choose assets to maximize returns at their chosen level of risk.  Their large holdings of Treasury securities made portfolio management pretty simple:  banks and other financial institutions used new funds to buy high return assets like loans.  At worst, they had only to sell a bond to make a loan.


Sources of funds were also not an area of concern to financial institution managers over this period either, at least relative to experience since 1965.  Traditional sources of funds grew at stable rates tracking closely the growth in the economy.  Funds in the form of checking accounts were the exclusive preserve of banks prior to 1980.  Savings accounts were the major private savings at both banks and thrift institutions.   Both sources grew at steady rates after an initial drop in checking accounts at the end of the Second World War.  Insurance reserves were another major savings vehicle which grew steadily.  Low risk and profitable portfolio management was easy due to the simple task of shifting portfolio assets to higher yielding loans.  Competition for funds was inconsequential given regulation.


Portfolio management over this period concentrated on asset management since diversification of risks and asset allocation were the primary focus of managers.  Liquidity problems were not the major factor requiring consideration in portfolio choices as became true later.  Gradual growth, protected markets, and relatively steady interest rates, collectively meant that credit risk and operating risks were low priority concerns.  Currency risks were not a major factor in portfolios of U.S. financial institutions before the massive international capital flows of recent times.

1966 - 1979

The "Great American Inflation," as we call in it Chapter 13, began in 1965 and produced its first dramatic impact on financial markets in the summer of 1966.  The events of that period are an example of regulatory risk discussed in Chapter 1  As interest rates followed accelerating inflation upward in the 1965 and early 1966, the Federal Reserve until August, 1966, increased allowable Regulation Q maximum interest rates on both corporate and household time deposits so that banks could compete with other money market instruments like Treasury bills, which sold $1,000 amounts in those days.  In August, 1966, interest rates surged again but the Fed did not raise interest rate ceilings, an example of regulatory risk.


The Fed stopped increasing the Regulation Q maximum in order to cool an "overheating" economy.  As a result, banks suffered the worst losses of deposits they had experienced until that time.  Thrift institutions were likewise pressed by the increased rates they had to pay to keep savings accounts.  This was the "Credit Crunch" of 1966.  Banks which had foreign offices were able to replace outflows of funds from regulated deposits by borrowing in unregulated London and European deposit markets through their branches.  The "Eurodollar" market was born!  Banks which had formed holding companies issued commercial paper.  The commercial paper market boomed!


After the Credit Crunch, banks and other financial institutions became adept at issuing non-deposit liabilities to solve liquidity problems caused by deposit withdrawals or surges in loan demand.  This management focus on liability sources is called "liability management."  Liability management meant that banks and thrifts and other financial institutions expanded the array of techniques available to raise funds on short notice.  Prominent among these techniques, in addition to Eurodollar deposits and commercial paper, was more aggressive reliance on the Fed Funds market, which mushroomed in these years.


By the early 1970's, the Fed had ceased regulating interest rates on large certificate of deposits, a fund raising vehicle pioneered by Citibank in the early 1960s.  The use of money market instruments and alternative ways of meeting liquidity needs caused by credit needs of credit customer of deposit-taking institution caused financial institution managers to develop an array of alternatives to traditional sources of funds.  Flexibility, avoidance of regulatory restrictions, and cost considerations all made reliance on global money markets an activity central to the liability management approach to managing portfolio liquidity needs.

1979 To the Present

On October 6, 1979, the historical change in Federal Reserve operating procedures discussed in Chapter 13 changed the nature of money markets in ways which are still being worked out.  The interest rate variability tolerated by the Fed after that date meant that changes in interest rates, at times up to a 1000 basis points in weeks means enormous swings in highly leveraged financial institutions' profitability.  The reaction of portfolio and financial institution managers is to concentrate on the relation between earnings, costs, and cash flows, from assets and liabilities simultaneously.  Consideration of the liquidity and profit problems from managing highly leveraged portfolios or balance sheets of financial institutions came to be called "asset-liability" management, called ALM for short.


Asset-liability management covers a wide range of responses to the interactions of cash flows and yields on asset and liabilities.  Portfolio managers forecast cash flows and earnings and costs.  Consultants assist portfolio managers in using computers to simulate cash flows under a wide variety of economic and interest rate scenarios using "asset-liability" management computer programs.  Financial institution owners and regulators have insisted that many firms set up "asset-liability committees" (ALCOs) to consider problems caused by differences in cash flows and returns on assets and liabilities.  Finally, a wide range of risk measurement and management tools discussed in following have developed or are applied with increased seriousness.


The major point to be gained from the historical review of the evolution of portfolio and financial institution managers' focus first on asset management, then liability management, and currently on ALM, is that the problems of managers reflect macroeconomic events and regulatory and industry risk.  Reduced variability in interest rates could reduce the attention paid to issues of hedging interest rate risks.  Certainly new portfolio management issues will surface:  it is only a matter of time before financial industry observers will have a new name to describe the problems facing portfolio managers.

Basic Approaches to ​Management of Portfolio Risks

If a portfolio or financial institution manager wishes to reduce or confront the portfolio risks rather than merely measuring and bearing those risks, there are two basic approaches: (1) use internal portfolio or balance sheet choices to reduce or control the impact coming from the risks; and (2) use off-balance sheet tools.  An example of the first approach is to match cash flows from assets and liabilities, for example using 6-month deposits to finance six month loans.  An example of the second approach would be lining up contingent sources of funds or using futures or options market to reduce or control the risks.  We introduce internal portfolio risk management techniques in the next chapter.  Chapters 20 and 21 discuss use of off-balance sheet methods, including futures and option markets, to manage portfolio risks.


The most important point for portfolio or financial institution managers to keep in mind is that risk is not avoidable.  Furthermore, it is not economically rational to eliminate risk from a portfolio or balance sheet: in efficient markets, higher returns are earned by bearing risk.  No portfolio or financial institution manager should be content with riskless rates of return: these returns are available more cheaply and reliably from direct investments in riskless assets like Treasury bills.  The best financial managers estimate the risks they confront and bear those which they believe they can deal with more effectively than competitors.  Excess returns are possible for investors in financial institutions whose managers understand risks better than their competitors.

18.6 Leverage Policies

For financial institutions like banks and insurance companies, the question of how much owners' capital to use to finance their value producing activities is central to their business strategy.  The leverage decision is made in terms of portfolio risk-return considerations discussed above, in terms of regulation of financial institutions as discussed in Part III, and considering concerns of clients and customers of financial firms.  This section places the leverage decision into the context of these often competing concerns.

Capital Structure in Efficient Markets

A starting point for any modern treatment of capital structure policy, including the amount of leverage used by financial service firms in financing their acquisition of assets, is the first analysis in the Nobel Prize winning stream of work of Franco Modigliani and Merton Miller (1958).  The major result of this first work is often called the M-M capital structure irrelevancy theorem.


The initial M-M argument assumed no corporate or personal taxation, costless transactions, no reorganization or bankruptcy costs, and availablilty of information to all investors.  Under these assumptions, any value to be derived from changing the packaging of total corporate income paid to investors as interest on debt or returns on equity can captured simply by arbitrageurs.  If unleveraged firms trade at high prices, arbitrageurs can buy both the debt and equity claims of leveraged companies in the same business thereby creating financial claims which are equivalent in terms of risk-returns to all equity claims of unleveraged companies.  Alternatively, if leveraged companies are worth more in the market, arbitrageurs can buy equity in unleveraged firms with borrowed funds, thereby creating the risk-return equivalent of leveraged company equity claims.  In other words, investors can make or unmake leverage on their own.  M-M's theorem is that management's choice of capital structure cannot produce value for investors in efficient markets and hence leverage does not matter.


M-M amended their argument to account for the existence of corporate tax deductability of debt in a second study (1963).  M-M recognized that deducton of interest from taxable income made debt financing attractive.  In their second analysis of capital structure, the assumption of no corporate taxes was dropped.  The implication of dropping that assumption but maintaining the others mentioned above is that corporations should use as much debt as possible.  In other words, with corporate income taxation, firm should maximize leverage.


The line of argument opened by M-M occupies financial theorizing to this day.  Far too many articles to summarize here have extended the analysis raised by M-M's original work
.  Summarizing this discussion, we can say that modern financial theory argues that the choice of capital structure has to balance offsetting considerations.  One consideration is that maximizing debt and leverage increases the value of tax savings from the deductability of interest payments on debt.   Offsetting this advantage of debt are possible costs from bankruptcy, business interruption, and legal fees coming with corporate failure.  Bankruptcy is more likely when fixed interest payments to creditors are large relative to total corporate income since not paying interest and principal according to contractual terms causes bankruptcy.  


Other considerations discussed in connection with debt concern the distorted incentives of equity owners who use funds from bond investors or other creditors.  Since managers who manage a corporation's assets seek to maximize shareholders' value, they may not operate in the interest of bondholders.  To analyze the principal-agent problem between stock and bondholders, financial economists point out that common stock in corporations can be viewed as analogous to a call option on the assets of a firm
.  Call options (discussed in Chapter 20) are more valuable when the returns on underlying assets are riskier.  Managers of corporations maximizing share values have an incentive to acquire riskier assets than desirable to bondholders.  This principal-agent problem can only be resolved with costly negotiations, debt covenants, and monitoring of management, limiting the attractiveness of debt financing.

Corporate Financial Theory and Capital of Financial Institutions

The implication of corporate financial theory in efficient markets on the capital policy of financial institutions is that there are advantages to using leverage for all corporations, including financial institutions.  In the absence of other considerations, there probably is a maximum amount of leverage which is optimal because the costs of borrowed funds or yield costs of other liabilities will increase to reflect risks associated with extreme leverage.  If financial institutions were identical to other corporations, there would likely be limits to the value of using leverage.


Optimal capital structure for financial service firms cannot be considered like other corporations.  One must look at some specifics of the financial services industry.  First, many financial service firms raise funds in the form of deposits and insurance reserves which are the focus of public policy, such as the U.S. government policy of guaranteeing deposits up to $100,000.  Second, the financial services industry is highly regulated; both the assets and capital structure of financial institutions are subject to regulatory review.  Finally, the capital of financial institutions may be an important signal to their customers concerning their committment to the quality of their products and services.  Equity capital and reputational capital may be a significant performance bond on the part of the financial service providers.  We discuss the effect of each of these three considerations on the capital policy of financial institutions.

Insurance Liabilities of Financial Service Firms

Optimal capital structure for financial service firms has to consider the effects of government insurance on their liabilities.  As discussed in Part III, some financial service firm liabilities, namely deposits, insurance policies, and securities held for customers, are insured by government insurance agencies.  Government insurance of financial service firms' liabilities such as deposits means that holders of those financial claims are not much concerned about the issuing firms' assets.  Depositers, insurance customers, and securities firms' clients are often concerned mainly with the soundness of the insurer of their claims, in the United States the Federal Deposit Insurance Corporation (FDIC), the state insurance guarantee funds, and the Securities Investors Protection Corporation (SIPC.)


The M-M arguments discussed above assumed that claims on a firm's assets were priced based on the risk of the firm's assets.  In the case of insured liabilities, the price (or cost of funds) for the financial firm's liabilities reflects the financial strength of the insurer.  The insurance of deposits and other claims effectively means that the government offers to buy insured claims from holders at some prespecified price, equivalent to the government issuing a put option on those claims.  SIPC insurance does not guarantee a value of the liabilities of securities firms to produce securities to clients but does guarantee the market value of securities "lent" to securities firms by customers.  These government assurances reduce or eliminate investor concerns about financial firm assets.


Insured liabilities of financial service firms may have a dramatic impact on the assessment of optimal leverage.  If the insurance, such as deposit insurance issued by the FDIC, is underpriced by the insurance agency, the government is effectively giving a subsidized put option to the shareholders in the financial firms issuing these liabilities
.  To maximize the value of the equity in a firm with subsidized liability insurance, the firm should maximize its use of insured liabilities.  Maximizing use of leverage, according to this argument, maximizes the value of equity by maximizing the value of the liability put issued by the government insurer.


An equivalent but perhaps more intuitive statement of the value of the maximization of leverage with subsidized insurance of liabilities is that leverage maximizes the benefit of issuing liabilities where the prices and yields do not fully reflect assets risks as is assumed in M-M.  In other words, liability insurance, which is pervasive in financial service firms, reduces the required rate of return to investors in the liabilities of financial firms.  Liability insurance increases the spread between asset returns and the costs of funds, increasing the benefits of leverage.

  
The distortion in incentives of managers of financial institutions due to lack of market concern with the risk of financial service firms is at the center of the controversy concerning financial service firm regulation.  For example, many observers of the financial services industry feel that expansion of deposit insurance in the 1980 Deregulation Act to $100,000 caused the problems in the banks and savings and loan segments of the financial services industry in the 1980s.  For example, James Barth writes, "An assessment of available evidence indicates that federal deposit insurance itself is the unifying cause of the savings and loans' misfortunes"
.

Regulation of Capital Structure

The regulation of financial service firms is discussed in Part III of this text.  Capital structure and asset quality of many types of financial service firms, such as deposit-taking, insurance, and securties firm, are regulated.  Optimal capital structure must be considered against the backdrop of regulation.  It should be pointed out that most government regulation is only necessary because market forces do not limit financial institution management risk-taking because yield costs are held below market levels by government policies such as deposit insurance.


Asset and capital restrictions, as discussed above, mean that portfolio choices are constrained to a subset of possible asset and liability combinations.  Constraints mean that expected risks and returns of assets and leverage may differ from the unregulated or unconstrained case.  If regulation is effective, risks and returns of assets and liabilities and the degree of leverage of regulated financial service firms will achieve some carefully chosen public policy goal.  Given the subtlety of the distortions and the complex effects on portfolio choice with contraints, it is likely that optimal constrained portfolios will be riskier or more leveraged than socially optimal.  In other words, it is unlikely that regulation produces optimal results. 


The presumption is that financial institution managers confronted with minimum capital restrictions will choose the maximum allowable leverage.  This view supposes that optimal capital structure from the point of view of management attempting to maximize expected returns is minimum capital or maximum leverage.  This policy maximizes returns to owners of regulated institutions through maximizing benefits of leverage such as favorable spreads.  Legislatures provide regulators such as the Federal Reserve and the Office of Thrift Supervison with legal powers and sanctions, such as cease and desist orders or closure of institutions, to enforce leverage restrictions.  Presumably, without threats regulators could not induce financial institutions to hold regulatory minimum capital.


The argument that regulated financial institutions will have minimum capital is defied by the statistics on capital of financial institutions.  A review of the distribution of capital held by regulated institutions shows a wide range of capital asset ratios.  Another important observation is that there is no correlation between capital ratios and rates of returns, measured either as market or accounting rates of return, for regulated institutions such as banks
.  Simple leverage maximization using the minimum regulatory capital does not seem to be an optimal or even a good capital policy for many financial service firms.

Financial Service Firm Capital and Customer Relations

Equity capital invested in financial service firms may be important in ways which cannot be considered by viewing financial service firms simply as leveraged portfolios of assets and liabilities in a single-period context.  Financial service firms produce services which are not completely captured in the concept of rates of return and yield costs of balance sheet items in short time frames.  Many financial services, such as credit services, securities services, or asset managed services, are provided over longer time periods.  The customer relationship over time depends on the reliability of the financial service firm's committments to customers.  


A financial firm's capital can represent a committment to perform as expected on financial service contracts or make other committments more credible to customers.  Capital may resolve principal-agent problems for customers who could be damaged (as principals) from asymmmetric information concerning the value of products or services offered by financial service firms or from moral hazard due to failure to perform as expected.  For example, an investment banking firm taking a position using its own capital in a risky security while underwriting the issue is signalling to buyers of the security its conviction concerning the accurate pricing of the security.  If the underwriting firm is wrong, it loses money too.  


Financial institutions like brokers and asset managers rely on their reputations to increase their fee and other revenues.  Loss of reputation through failure to perform as promised means more when the assets of the financial service firm, which will be damaged through loss of reputation, are financed with equity.  Financial firms investing owners' funds to provide financial services signal the importance of providing good service to future customers and their reliance on a good reputation to recover their investment.  Equity serves as a performance bond to customers.  


Finally, capital can provide financial institutions with flexibility.  For example, banks who are subject to examination by regulators can stick by credit customers having rough times without running into minimum capital problems when regulators force them to record credit losses (write down loans.)  Excess capital may assure customers of the committment of financial institutions to serve customers in good times and bad.  Capital may be associated with perceived quality of service and increased returns on assets through higher interest rates and fees which offset disadvantages of lower leverage.  Many of the most profitable financial institutions, like Morgan Bank and Salomon Brothers, are well capitalized relative to industry peers.

Summary

Portfolio management of a trust's assets or the complex structure of financial claims for a diversified financial institution like a bank or insurance company can be analyzed within the framework of modern developments in corporate finance: portfolio theory and efficient capital markets.  The risks and returns of both leveraged and unleveraged portfolios can be analyzed using portfolio analysis.  Portfolio risks are related to macroeconomic risks and these two views of risk integrated for assessng and choosing a portfolio strategy.  Portfolio management strategies of financial institutions have evolved over time.  In considering capital structure policy, financial institution managers must consider not only portfolio theory but the realities of liability insurance, regulation, and the role of capital in dealing with customers.  
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Table 18-1


Portfolio Management Characteristics and Restrictions

	PRIVATE 

	
Types of Assets/Liabilities

	PRIVATE 
Portfolio

Owner
	Marketable
	Non-Marketable
	Related to Services
	
Restrictions


on leverage

	Investor in

Mutual Fund
	Stocks, bonds, money market instruments
	None
	No
	Yes, no debt

	Saver in credit union
	Money market instruments
	Savings shares,

consumer loans
	Yes: transaction and credit
	Yes, no debt 

	Pension fund beneficiaries
	Stocks, bonds, money market instruments
	Real estate, private debt
	Yes, but limited to insurance services
	Yes, no debt

	Owner of bank
	Money market instruments, bonds
	Consumer and institutional debt, deposits
	Yes: transaction, credit, limited securities services
	Some capital and reserve requirements, holding companies regulated

	Owner of insurance company
	Money market instruments, stocks, bonds
	Real estate, private debt, insurance contracts
	Yes:

insurance and credit
	Some capital requirements

	Owner of securities firm 
	Stocks, bonds, money market instruments
	Private debt, margin loans
	Yes: securities services
	Some



Table 18-2


Macroeconomic Risk Factors and Portfolio Risks

	PRIVATE 

Macroeconomic

Risk Factor
	Risk Type:

	PRIVATE 

	Interest 

Rate
	Liquidity
	Credit
	Operating
	Currency

	Riskless Real

Short-Term Rate
	X
	
	
	
	

	Inflation


	X
	
	
	
	

	Term Premium


	X
	X
	
	
	

	Default

Risk Premium
	
	
	X
	
	X

	Foreign

Exchange Premium
	
	
	
	
	X



Figure 18-1


Risk Return Trade-Offs: Two Assets
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Figure 18-2


Portfolio Returns with Two Assets


(Perfectly Negatively Correlated Returns)
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Figure 18-3


Risk Return Trade-Offs: Three Assets
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Risk Return Trade-Offs: One Asset and One Liability

Figure 18-5


Portfolio Returns on Single Asset/Single Liability Portfolio


(Correlation Perfectly Positive)
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Figure 18-6


 Constrained versus Unconstrained Portfolio Risk-Return Tradeoffs
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    � In order to eliminate risk altogether in a portfolio completely invested in two perfectly negative correlated assets, w1 must equal σ2/(σ1 + σ2).  


    � For more detailed analysis of multi-asset portfolio risks and returns see the classic treatments in Merton (1972) and Roll (1977).


    � Or short sales, meaning assets sold without owning any of the assets, exposing the short seller to profits opposite to those of an owner or long position in the asset.


    � Some "dual purpose" funds do issue debt or different kinds of classes of shares which may resemble liabilities.


    � See for example Hakanson (1971).


    � See for example, Merton (1972) for a discussion of dynamic portfolio management problems and a list of references.


    � For example, in a classic article which was very influential among bankers at the time, Cohen and Hammer (1967) applied linear programming techniques to the choice of assets and liabilities which could adjust at various time points in the future.  See Cohen and Gibson (1978) for a variety of applications of management science to the asset-liability problem for banks.


    � See, for example, the discussion in Ross, Westerfield, and Jaffe (1993), Chapters 13 to 16 and references, or other corporate finance textbooks.


    � See for example Smith and Warner (1979) and the discussion in Chapter 8 of this text.


    � See Merton (1977) for the application of option pricing to deposit insurance.


    � Barth (1991), p. 48.


    � See Dietrich (1992.)
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