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CHAPTER 12


Asset Management and Information and Advisory Services 

Introduction

This chapter completes our review of the six basic financial services by examining the economics of asset management services and information and advisory services.  
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seq level7 \h \r0 What is responsible for the massive growth in the demand for professional fund managers in recent years? 

· What do these developments mean for the profitability of asset managers?  

· What opportunities are there for value creation in efficient financial asset markets from portfolio management?  

· How are the changes in telecommunications and computers influencing the economic role of information and the market for financial information?  

· What are the economic determinants of survival for information and investment analysts and appraisers in the "information age?"  

This chapter addresses questions like these, questions which investment management and financial information firms must consider if they are to prosper in the dynamic environment affecting demand for asset management and information services today.  


This chapter focuses on the relationship between the service providers and their clients and not on the techniques of providing these services.  The state of the art in strategies and techniques used in modern portfolio management are discussed in Chapters 18 through 21.   These techniques are common to all managers of portfolios of financial claims, including managed assets discussed in this chapter and the portfolios of banks, thrifts, and insurance companies.   


The technology of information and advisory services is likewise outside the framework of this book.  Information gathering, formatting, distribution, and delivery are traditionally problems associated with computers, communication equipment, and traditional journalism.  Of interest to us in this chapter is how providers of asset management and financial information and advisory services produce value for their customers and how they perform activities in the value chains in these financial services. 

12.1
Types of Investor/Asset Manager Relationships

Wealth in market economies is owned by individuals or families, as discussed in Chapter 3.  Individuals invest their wealth in real assets, like housing and consumer durables, or invest in financial assets, like deposits and corporate securities.  Investment management services are provided when savers delegate placement of savings in assets to investment managers.  In this discussion, we focus on managers of investments in financial assets.  Investment management, asset management, and portfolio management are all terms which refer to the same economic activities.


Investment management consists of five separate functions: (1) determination of risk/return preferences relevant to funds being managed; (2) choice of assets; (3) asset acquisition and safe-keeping; (4) monitoring asset and economy performance; and (5) revision of asset holdings as new information and opportunities arise or changes occur in portfolio objectives
.



Each step in portfolio management can be performed separately.  For example, investment advisers can recommend a choice of assets, leaving implementation to the saver or a third party such as a bank trust department.  All of the steps can be performed by a single entity, such as a pension or mutual fund manager.  


Investment management services, like other financial services, are sold in retail and wholesale or institutional markets.  Retail and wholesale markets for asset management are distinguished by whether individuals or corporate or government officials use professional investment managers and make allocations of funds among asset managers. 

Retail Market for Asset Management Services

Some lucky individuals have funds from inheritances or gifts.   Terms of wills or gifts often name responsible parties, like bank trust departments, as asset managers to manage individual trust funds.  Estates of wealthy individuals are often turned over to asset managers until they are settled by probate courts.  These two sources of assets form the traditional "trusts and estates" service offered by bank trust departments and trust companies.  Since the Deregulation Act of 1980, thrift institutions can also provide trust activities.  In 1993, the Flow of Funds Accounts reported personal trusts totalling $619.1 billion in the United States managed by trusts companies and trust departments.


Other well-off individuals do not have the time or training to manage personal accumulations of wealth.  Rich people fall into the top of the retail market for asset management services.  In the United States, middle class workers save for retirement in the form of Individual Retirement Accounts (IRAs), Keogh Plans, and tax deductible retirement savings called 401(k) plans (after the tax regulation covering them).  Accumulations of savings in IRAs, Keoghs, and 401(k) plans have grown to substantial sums in the last ten years
.  Many of these funds find their way to professional asset managers at mutual funds, insurance companies, and other asset managers.


Individual savers accumulating for future spending like college educations for children also demand asset management services. Savers with substantial accumulations of funds to invest turn their funds over to professional asset managers by investing in mutual funds and investment companies.  As discussed in Chapter 3, assets of mutual funds and money market mutual funds have grown enormously, reaching a total of $1,594 billion by the end of 1992.


Mutual funds are a convenient investment for many savers.  Most mutual fund shares can be redeemed in cash (bought back by the mutual fund) for their net asset value (NAV).  For example, on January 24, 1995, the NAV for Fidelity Magellan Fund was $67.79, calculated as the total value of all the investments in the Magellan fund divided by the number of Magellan fund shares outstanding (as discussed in Chapter 3.)  NAVs are calculated daily and reported widely in the business press.  Mutual fund managers are required to declare an investment objective for each fund they manage: the Magellan fund has a growth objective.  Other funds may have dividend income, capital preservation, specific industry or country investments, or other goals.

Institutional Demand for Asset Management

The institutional market for investment management services consists of corporations, governments, universities and foundations which have funds requiring management for specific purposes.  Firms and institutions often lack investment expertise or do not want to manage these funds themselves.  Public and private universities, like Harvard or the University of California, hire multiple managers to invest university endowments to pay current bills and finance development in the future.  State and local governments, like the California Public Employee Retirement System (CALPERS) and the New York Teachers Retirement Fund, hire many asset managers to invest funds to pay for employee pensions in the future.


The largest and fastest growing accumulation of institutional funds in the United States are corporate and state and local government pension funds.  Flow of Funds data presented in Chapter 3 show that total financial assets of Private Pension Funds grew from $659.4 billion in 1982 to $2.232 trillion at the end of 1992.  State and Local Government Employee Retirement Funds grew from $260.9 to $955.0 billion over the same period.  Japan, the United Kingdom, Germany and France reflect similar experience.  The large ownership of corporate stock by pension funds has provoked many broad questions, such as the role of pension funds in controlling corporations.  


Some pension funds are managed by corporate or government officials who work directly for the sponsor, full or part time managing pension fund investments, with a title like "Vice President-Pension Fund Assets".  Most governments and corporations with substantial assets in their pension funds choose to delegate management of their funds to one or more professional asset managers.  Competition for management of funds among bank trust departments, insurance companies, and asset-management firms is tough.  Pension fund accumulations of funds have potential for large fee income.

Types of Pension Funds and Issues in Fund Management

Pension funds are of two types depending on the pension plan commitments to workers.  The first type of pension plan is a defined contribution pension plan, where the employer's obligation to workers consists of making specific payments or contributions to workers' retirement accounts.  Examples of defined contribution plans are the retirement contributions made by colleges and universities for professors to the Teachers Insurance and Annuity Association (TIAA) and CREF (College Retirement Equities Fund), two of the largest private pension funds.


The other type of pension plan is a defined benefit plan.  In these plans, employers guarantee retired workers specific levels of retirement benefits.  Defined benefit plans are the predominant way companies or governments and workers negotiate retirement packages in the United States and abroad.
  Under defined benefit plans, retirement benefits are often tied to years of service and final wage or salary levels.  The asset management problems, risks to sponsors and workers, are very different.  In the United States, they are subject to different regulations.


Under defined contribution retirement plans, employers make no commitments concerning future benefits.  Their obligations are met when the promised contributions have been made.  Employers may offer a menu of professionally managed funds to their employees.  Because workers' are responsible for allocation of plan assets, these plans called self-directed retirement plans.  With a defined contribution plan, retirees' benefits are determined by the total accumulation of assets workers have in their accounts at the time they convert asset accumulations to retirement income.  


Defined benefit plans are fundamentally different.  With defined benefit plans, the employer is liable for the future benefits paid.  In the United States, employers are required to "fund" these pension liabilities.  Conflicts between workers and employers occur when there are disagreements about adequacy of funding levels for future benefits or conflicts in choice of assets use to fund the plan.  Many corporations and governments invest defined benefit plan assets in their own securities or take other actions which may not be in the interests of workers.  We discuss some of these principal agent issues in asset management in following sections.  

Efficient Markets and Portfolio Management

Financial economic theory in the last few decades has been influenced by evidence that financial markets are efficient.  The objective of asset managers should be to provide maximum returns to their investors for a given level of risk. This goal must be pursued in the face of substantial evidence has accumulated suggesting that it is next to impossible to "beat the market
."  Efficient market theories and the evidence supporting them do not rule out the possibility that individual asset managers can earn superior returns for their clients.  Such claims are heard routinely from asset managers touting the benefits of their services.


It is difficult to measure portfolio performance.  Any sports fan or card player understands it is impossible to distinguish a string of good luck from reliable skill.  The same is true for an asset manager's performance over finite investment horizons.  Despite efficient market theories and evidence, and problems in performance measurement, many corporate and government executives responsible for asset management believe that some managers are better than others.  


The most direct impact of efficient market theory on the market for asset management services has been to create a demand for cheaply managed funds which make no effort to beat the market, only to match market performance.  So-called index funds, as offered for example by Wells Fargo, provide diversified portfolios chosen exclusively to match overall market performance as measured by a market index like the Standard and Poors 500 Industrial Stocks.  Asset selection for these portfolios require minimal research and asset acquisition can be completely or nearly automatic.  Index funds usually have the lowest asset management fees.


Index funds offer a benchmark against which active asset managers' costs and performance can be measures.  Providing benchmark asset returns to measure portfolio performance is an important financial information service discussed in later in the chapter.  Beating benchmarks or matching them cost effectively is important goal of asset managers in the face of efficient market theory.

Principal Agent Problems in Asset Management

Delegating responsibility for managing assets means the beneficiary and the asset manager have divergent interests creating principal/agent problems as introduced in Chapter 6.  In performing each function of asset management, such as asset choice or implementation, asset managers (as agents) may exploit their relationship to beneficiaries (principals) to advantage.  A simple example of the principal/agent problem is that the asset manager can take a saver's funds and run.  The most important problem results from asset managers' incentive to reduce costs or provide low effort service.  Other problems are that managers direct funds to investments for other than economic grounds or cheat on reported performance of the asset portfolio.


Asset management functions supplied to individual users of these financial services present several principal-agent problems.  Individuals are likely to be more naive or less able to demand a high standard of service.  Retail customers may not understand that they are being exploited.


One solution to principal agent problems in asset management services is government and industry regulation of investment companies, trusts, and investment advisors.  Regulation can attempt to prohibit bad behavior of managers.  We discuss regulation in Chapter 15.  Litigation is also a check against fraudulent behavior or misleading claims and is common and lawsuits based on the fiduciary or other responsibilities of asset managers are common.


Another limitation to asset managers' willingness to exploit naive clients is fear of losing future business.  Reputation is important to the success of asset managers, like the Capital Group or Fidelity Funds.  Loss of reputation is an important threat to established asset managers ability to attract customers' funds.  Reputation is based in part on reported performance of assets managed by service providers.  Funds demonstrating good performance, like Fidelity Magellan fund under the management of Peter Lynch, attract enormous flows of funds, producing large fees for asset management firms.


Given the importance of claims concerning fund performance to current and future customers of asset management services, government regulations cover performance reporting.  Disclosures on performance are required in the United States for retail purchasers of investment mamangement services.  Firms assessing performance provide comparisons of managed assets, like mutual funds.  


Growth in the retail market for asset management services demonstrates that principal-agent problems can be overcome with regulation, reputation, and penalties imposed by the courts.  Nonetheless, clever solutions to problems caused by differing incentives and goals of asset managers and their customers provide continuing opportunities for value production by reducing the expected risks and costs associated with fraud or inefficient performance to users of portfolio management services.


Principal-agent problems in the institutional market are similar to those encountered in the individual market for asset management services.  Risk of theft of assets or misrepresentation of management abilities exist in the institutional market.   Remedies of regulation, litigation, and loss of reputation are important controls on the ability of asset managers to exploit clients.


The institutional market provides a unique set of principal agent problems in the case of defined benefit pension plans.  With those plans, ownership of the plan's assets is not clear from an economic point of view
. The plan sponsors administer the assets but pension obligations are a liability of the sponsor to workers.  For example, if performance of the portfolio backing the pension benefit obligations is above expectations, the pension plan is "overfunded."  Who gains from this performance, the sponsor or the workers?


Historic legislation passed in the United States in 1974, the Employee Retirement Income Security Act (1974), called ERISA (discussed in Chapter 16), requires that pension funds be managed "solely in the interest of plan participants".  ERISA not only provides ground rules for management of defined benefit plans, it has stimulated demand for professional asset managers.   Firms wish to demonstrate responsibility in managing pension plans solely in the interest of the beneficiaries by hiring third party fund managers.


Laws and courts are concerned with a number of potential conflicts between plan sponsors and beneficiaries.  Funds sponsors may manipulate reported income in the way they calculate required contributions to retirement plans.  ERISA allows corporate sponsors to take "holidays" from making contributions to "overfunded" plans.  Government pension fund plans are not subject to ERISA.  Governments may use tax revenues needed to fund future pension benefits for other uses.  Plan sponsors have an incentive to distort plan performance and understate liabilities implied by promised pension payments.


According to ERISA, company sponsors with defined benefit plans with "excess" funding can remove assets from pension funds and use them in other areas of the business.  "Excess" assets can be used to pay cash to owners of the firm sponsoring the plan when the plan is dissolved, as may result from a corporate take-over.  A plan sponsor who demonstrates excess funding can take a holiday from making plan contributions, increasing reported income of the sponsor.  ERISA provisions attempt to control principal-agent problems between plan sponsors and workers in defined benefit plans where legal ownership of fund assets are not clear.


Accountants view defined benefit pension plan obligations as an "off-balance" sheet liability of the firm which is offset by plan assets.  Disclosure according to accounting rules of the extent of under- or overfunding according to draft Financial Accounting Standards No. 87 will increase the ability of investors and other stakeholders in the firm to assess the management of the pension plan assets over time.


The economic view of the defined benefit pension plan representing an "off-balance" liability item has implications for the financial management of a firm with a pension fund.  Fischer Black and Moray Dewhurst (1981) argue that off-balance sheet pension plan financing should consider the tax exemption of returns on pension fund assets.  In their view, the firm's high-return taxable assets, mainly fixed income securities, should be carried as tax-exempt pension plan assets. Assets producing tax-advantaged capital gains should be carried on the firm's own balance sheet.  The firm should borrow to fund its pension liabilities to take advantage of tax deductibility of interest at the corporate level.  In other words, the firm should use the pension plan as the basis for a tax arbitrage to reduce the cost of labor by paying workers in the form of future pension benefits rather than wages.  

12.2
Value Production in Asset Management Services

The six value-adding activities introduced in Chapter 2 are a framework for discussing value production in asset management activities.  Rapid growth in demand for asset management services requires a clear definition of both financial service firms' competitive advantage in the asset management marketplace and analytical ability to anticipate and create opportunities out of changing market conditions.  In this discussion, differences between the retail and institutional markets must be kept in mind.  Equally important is that each function of asset management -- portfolio advisement, implementation, and tracking -- and each of the six activities can be provided as a package or unbundled.  The best business strategy will exploit competitive advantages as discussed in terms of the simple formula introduced in Chapter 2.

Value Production through Pricing and Term Setting

Typical charges for asset management are assessed on the basis of the value of the assets managed.  For example, a bank trust department may charge one percent to manage trust assets in portfolios from $200 thousand to $1 million, .75% for $1 to $10 million, and .5% or a negotiated amount over that level.  Fees for institutional clients are negotiated and covered by management contracts.


Table 12-1 illustrates various means of calculating management fees.  The percent of assets fee structure is illustrated in column (a) using a fixed fee of forty basis points.  The market and portfolio returns for an example asset manager under different future economic conditions as well as the mean and standard deviation of those returns are shown in the first two columns of Table 12-1.  With the simple fee structure, the fee is computed as a percent of assets and does not change with portfolio performance.


Management fees must cover all portfolio management functions.  Some managers do not report an allocation of management fees and some fund managers separate fees for charged for functions like advisement, implementation, and record-keeping.  Fees for performance of all functions depend on the complexity of the assets managed and the amount of funds under management.  Complicated assets requiring extensive research, like foreign stocks in emerging economies, or small funds with complicated trust agreements, may be more expensive to manage.  Management fees range from more than one percent for complex equity funds to a few basis points for large money market funds placed largely in U.S. Treasury securities.  


Without proper incentives, portfolio managers may not expend sufficient effort to achieve highest possible performance, a moral hazard problem.  One way to shift risk of underperformance to portfolio managers is demand that managers guarantee levels of performance above some minimum level, for example two percent above long-term U.S. Treasuries.  These commitments shield investors from risk of low performance and induce asset managers to work harder.  Portfolio management techniques discussed in Part III make it possible for asset managers to hedge risks assumed in guaranteeing minimum performance without expending maximum effort, so additional inducements may be required in the management contract.  We discuss some of these contract terms below.


Efficient market theory tells us that it is difficult if not impossible for asset managers to earn excess returns above the market-determined risk-adjusted level.  In efficient markets, competition pushes management fees to the level of the costs of management plus a normal compensation for invested resources.  Departures from fee structures based on costs of asset management plus fair return on invested capital would represent market inefficiencies.  If market inefficiencies occur, as is likely given high fees earned by some managers with mediocre performance, the inefficiencies are probably due to the rapid growth in the market and the time required by beneficiaries to interpret complex information on portfolio performance.


Asset management fees calculated as a percent of assets under management is simple.  If markets are efficient and the management contract allows asset withdrawals, this simple fee structure can be a solution to the principal-agent problem due to incentives for managers to reduce cost or reduce effort, or both. Investors withdraw funds from managers who do not perform competitively.  Management fees and open end mutual funds are competitive for this reason.  Investors can withdraw funds at net asset value (NAV) on short notice.  NAV is computed as the number of fund shares divided into the market value of assets and is available for most funds daily in the newspaper.  Alert investors avoid problems from poor managers by switching funds. 


A limitation with management fees computed as a percent of assets is that the incentive for talented or hard-working asset managers to exceed average performance levels is reduced.  Some analysts suggest alternative asset-management contracts when portfolio managers have particular talents for identifying undervalued assets and can produce superior portfolio returns if motivated properly.  The basic suggestion it to have performance fees for asset managers, consisting of a base fee (minimum fee) and a bonus fee related to the managers' return on the portfolio compared to a benchmark portfolio return
.  An example of such a fee structure is shown in Table 12-1, Column (b).  The manager in the example is paid a minimum fee plus a bonus for beating the market.  In the example, the manager beats the market in market loss situations more than in market high situations.  


Professor Heckerman (1979) and Professors Bhattacharya and Pfleiderer (1985) examine the implications of alternative compensation contracts for asset managers who know more about market opportunities than savers or other asset managers.  A principal-agent problem comes from asymmetric information about investment opportunities.  Superior performance measured by returns and variability of returns can be produced by asset managers who have better information on the means and variances of asset returns as the result of research or training and experience.  Value creation is possible when superior managers reveal themselves to demanders of management services through pricing of management fees.  


Bhattacharya and Pfleiderer suggest a portfolio manager compensation scheme consisting of a payment determined by the portfolio manager's claimed forecast precision and reduced by a fraction of the squared difference between the portfolio return and a benchmark return
.  Table 12-1 provides examples management fee structures.  The table shows how asset managers are benefitted by revealing their abilities to perform, measured by mean and standard deviation of their returns.  The table illustrates how much asset managers earn under a fee structure following Bhattacharya and Pfleiderer's suggestion would receive under different economic outcomes.  When the manager tells the truth about risk/return abilities in Case (1) average fees are maximized and are higher than with a base and performance bonus.  Case (2) illustrates management fees when the manager claims to match the market, i.e. understating abilities, while Case (3) are the fees earned when the managers claims a higher return and lower risk.  Cases (2) and (3) produce lower fees.  The manager has the incentive to reveal true abilities.


Fee structures illustrated in Cases (1) to (3) of Table 12-1 induce managers to disclose honestly the variability of returns they can produce.  A problem is that standard deviations of returns can only be learned over time.  Management contracts like those illustrated in the table require careful measurement and monitoring of the manager's performance in order to avoid under- or overpaying for asset management services.


Identifying superior asset managers who accept performance-based contracts leads to contract designs more complicated than the simple base and bonus performance contracts described above.  Contracts suggested by economic analysis appear to be practical bases for value-producing pricing strategies in asset management services.  


A discussion of management contracts is not complete without mention of "soft dollars" discussed in Chapter 9.  Many portfolio managers pay brokers commissions above normal rates which are used to acquire portfolio advisement or research from the broker or even third parties.  There are two possible explanations of this indirect method of compensation for portfolio management services:  one is that trading commissions are not scrutinized by beneficiaries of managed funds.  Some fund managers may demonstrate superior performance based on third party research without explicitly reporting costs associated with those services.  A second explanation is that including advising with trading commissions may be a superior sharing of risks, as discussed in Chapter 9.  In any case, soft dollars are common.

Marketing Asset Management Services

Rapid growth in consumer savings in managed portfolios like mutual funds and self-directed retirement plans in the last few decades means demand for portfolio management has been out of equilibrium with supply of asset managers.  There appear to be inefficiencies in marketing asset management services to the retail market.  For example, some mutual funds are marketed directly to purchasers with no sales charge over NAV (so-called no-load funds) whereas other similar funds are sold through securities brokers with substantial sales charges (loads).  The simultaneous existence of load and no-load funds with very similar characteristics suggests marketing inefficiencies.


Mutual funds offer many different risk and return characteristics.  For example, funds may be managed for long-term growth or current income by investing in different classes of assets, for example bonds, large stocks, or foreign securities.  The risk-return properties of these funds must be communicated to retail customers.  Ideally, investors' preferences and performance characteristics of funds would match.  Description of these characteristics is technical and is an important communication and marketing challenge to the future growth of the retail market for asset management services.


Cross-selling asset management in the form of mutual funds is commonplace in brokerage firms and insurance companies.  Some financial institutions, like banks, delayed selling mutual funds to retail customers for regulatory reasons and to protect demand for existing savings instruments, like deposits and insurance.  In the United States and Europe, banks are now permitted to sell mutual funds and asset management services in competition or collaboration with established mutual fund managers.  Mellon Bank in Pittsburgh bought the asset management firm Dreyfus Corporation for $1.7 billion to expand into managed assets
.  Increased competition will bring increased efficiency in marketing asset management.  


Rapid growth in private and government pensions funds and the requirement that private defined benefit plans be managed solely in the interest of plan participants under ERISA contributed to increases in the demand for professional portfolio managers in the institutional market.  Large pension funds are divided among many fund managers for diversification in different markets.  Like mutual funds, pension fund managers often specialize in categories of assets, like small companies, foreign companies, or fixed income securities.  Sponsors of a $10 billion pension fund could demand as many as 20 or 30 separate fund managers.  There in as excess demand for good fund managers.


Marketing institutional asset management services may be as inefficient as the individual market because changing economic conditions quickly change the demand for portfolio managers for different classes of assets, for example bonds or mortgages.  While institutional asset management business has many competitors, surges in demand for particular expertise produces transitory profits and shortages of managers.  Growing and shifting demands for asset management expertise results in a wide range of asset management service providers with very different access to the market, from individuals to large trust deparments.  Asset managers who improve information on institutional needs and market flexibility in asset management services could create enormous value for providers and users of asset management services.

Monitoring and Controlling

The burden of monitoring and controlling performance of asset management services falls on plan sponsors or beneficiaries of funds or on the regulatory establishment discussed in Chapter 16.  Monitoring and controlling asset managers require performance evaluation, review of portfolio activity, compliance with contractual agreements, and safekeeping and record keeping of portfolio assets.  Each of the monitoring and control functions can be performed by separate financial service provider or combined into a single service provider.


Performance measurement is a highly technical area which has spawned the development of a number of firms offering this service for institutional pension plan sponsors, such as Wilshire Associates and SEI.  Evaluating returns short-term riskless Treasury securities portfolio or a broad market index is not difficult.  It is much more difficult to assess performance of more complex portfolios.  Allocating returns on risky portfolios above or below the riskless rate to risk in the portfolio, skill in asset choices, and luck of portfolio managers is much harder.  In efficient markets, returns above the riskless rate are expected only from risk bearing.  Departures of returns from benchmark portfolios due to skill must be determined over time since short-term performance reflects idiosyncratic risks and luck.  Complicated mathematical techniques are employed to analyze portfolio managers' performance by specialists.


A source of confusion for naive portfolio beneficiaries is good short-term fund performance from assuming more risk than is desirable.  An example is a little old lady or orphan whose assets should be in low-risk bonds but whose manager invests in commodity options.  If the manager is lucky, short-term gains may disguise or obscure the risk facing the asset owner.  Effective performance monitoring distinguishes superior asset selection from risk bearing and luck.  


Trading costs associated with fund management must also be monitored.  Churning assets or poor execution of trades can raise trading expenses.  Both can result from inefficient fund management or relationships between fund managers and securities traders which disadvantage of portfolio beneficiaries.  A number of firms monitor execution prices of trades by different brokers, for example Plexus Group in California.  Measured execution costs for trades include commissions and sub-optional prices on securities trades.


Safekeeping and record-keeping or custody of assets under management are necessary to prevent theft and generate reports necessary for monitoring managers.  Separation of portfolio managers from custody of assets is required for mutual funds to control moral hazard in the United States, as discussed in Chapter 16.  Trust departments of banks and others perform these activities for fees.  Trust departments are responsible as fiduciaries in the legal sense for assets in custody.  State Street Boston, has made large profits in recent years by keeping and accounting for mutual fund and pension fund assets.

Production and Delivery

Figure 12-1 shows relationships between a fund beneficiary, an asset manager, and an firm providing custody of assets.  A custodian which purchases and sells assets following portfolio managers' instructions is said to have an agency relationship with a beneficiary.  A financial firm holding assets, making portfolio decisions and trading securities on behalf of a beneficiary has a trust relationship with beneficiaries.  Functions associated with producing asset management services can be provided by three separate entities:  manager, custodian and trader.  Research and other information-based services could be provided by still other firms.  Asset management services can be completely unbundled.


One way of producing and delivering asset management services is to integrate all functions within one firm, as with traditional bank trust departments and insurance companies.  It is unlikely that integrated firms can produce and deliver all aspects of asset management equally efficiently.  The return on investment formula of Chapter 2 ought to guide decision-makers in asset management firms in their choice of which services to produce and deliver to the market.


Brokers and trust departments traditionally provide retail customers personal or telephone contact in producing and delivering information, legal documents, reports and disclosures for managed assets sold or held in accounts with them.  Recent developments in the retail market for mutual funds provide clues to the future in the production and delivery of asset management services.  Direct mail and electronic communication can be used to establish contact and deliver asset management services.  For example, Fidelity Funds is well known for use of technology in dealing with its clients.  


Departments producing and delivering research guiding choice of assets which can operate in a variety of modes.  One low-cost approach is to match market indices without attempting to beat the market, minimizing individual asset research.  Researchers working for asset managers use computers to screen data bases for assets satisfying pre-determined characteristics, such as low price-earnings ratios or high dividend payouts.  Asset selection can be virtually automatic given computerized data and standardized software.  This approach to producing asset selection decisions is capital intensive rather than labor intensive.


Production of traditional asset choices for portfolios, like that pursued by the Capital Research, depends on sophisticated and highly trained individuals analyzing individual financial assets.  Researchers in this environment invest funds or parts of funds directly or work closely with asset managers.  These researchers examine data and reports on the industry and firms they specialize in.  They visit firms, go to management presentations, and talk to customers in the market.  They write reports and frequently update recommendations.  The labor intensivity and extensive training and experience necessary means that production and delivery of asset selections in traditional securities research is expensive.


Rapid growth of managed assets, regulation, technology, changing theories of asset values, and innovations in portfolio management all produce an environment the demand for asset management has increased rapidly.  Production and delivery of the various functions in asset management services can be fully integrated or completely unbundled.  In the long run, efficient producers will dominate the industry, but in the meantime this financial service market appears to be a long way from equilibrium in terms of efficient production and delivery of services.

Funding and Investing and Risk Bearing and Sharing

Asset managers do not take title to assets so funding in general is not a problem for them.  One problem facing mutual fund firms is financing obligatory share redemptions at previously recorded NAV when there are market-wide declines leading customers to switch into other investments or cash.  Asset managers of redeemable funds face a potentially severe liquidity problems if reported NAVs are substantially above the current market value of underlying assets.  The funding decision for asset managers is whether to hold precautionary cash or liquid assets at the managed fund level for liquidity needs, reducing fund performance, or holding liquidity at the asset management firm level.  The second option requires owners of the asset management firm to assume market risk of assets held by mutual fund customers.  Some mutual funds have restrictions on share withdrawals in order to deal with the liquidity problem and potential funding problem share redemptions on short notice can require.  Risk bearing and sharing are portfolio risk management questions which are addressed in Part IV of the book.

12.3
Information and Advisory Services

Good information identifies assets which are worth more than they cost.  Recognition of undervalued assets is the essence of value creation not only in financial services but in the entire economy.  Information is available faster and in greater quantity through electronic transmission.  Information can be processed and analyzed quickly by use of computers. Decisions can be transmitted to relevant markets and actions taken with modern technology and institutions.  The information revolution is a technological revolution in the transmission and analysis of information, not in the economics of good information.


Nearly all financial institutions produce, analyze, and disseminate information.  Bank lending officers, for example, acquire confidential disclosures from their customers and use that information to prepare better credit analyses.  Relationships between lending officers and other financial service firm professionals, like investment bankers and insurance agents, prevent the disclosure of the information they develop to the public at large.  The information based financial services discussed in this section deal with firms and individuals who specialize in obtaining information for sale.

The Technical Information Business

Investors and traders must know prices not only in the market where they trade but in other markets where trading occurs.  In order to buy at the cheapest and sell at the highest price, traders need to know what prices other traders in relevant markets are asking or offering.  To form expectations about future price movements, investors and traders need to know historical information on prices, trading volumes, and the identity of traders at different locations.  All this is technical information.


One of the most ancient and established methods of disseminating technical information is through periodic newspapers or quote sheets.  Well-known examples are the daily tables in the Wall Street Journal and Financial Times.  Less well known services are equally important to financial markets, such as daily Pink Sheets published by Commerce Clearing House, Incorporated.  Pink Sheets contain price quotations for roughly 11,000 over-the-counter stocks not traded on the electronic National Association of Security Dealers Automatic Quotation (NASDAQ) system of computer based electronic quotes for more actively traded issues.  


Electronic communication and computers have an enormous impact on sellers of the types of technical information described above.  Traditional sources, such as newspapers, are too slow to feed information needs of traders and investors who are trading electronically 24 hours a day.  The NASDAQ system mentioned above is an example of an electronic system to distribute technical information.  In this case, the National Association of Securities Dealers owns and distributes information provided by its members.


Some financial service firms specialize exclusively in selling technical information.  For example, Dow Jones and Company, publisher of The Wall Street Journal, which foresees declining profits and sales from its newspaper printed with financial tables has been able to offset declining business with electronic services like "Information Services" and Telerate (67 percent owned by Dow Jones).  These electronic services deliver technical and other information to computer terminals at traders' and investors' desks
.


Walk into any trading room and observe the computer screens.  Most of the electronic glow comes from bid and ask prices and other trading information sold by a number of technical information services.  Telerate specializes in government securities while Information Services provides historical market information.  Other well-known services includes Reuters Holding from England, specializing in foreign exchange, Quotron, with exchange-listed stock quotations which was bought and then sold by Citicorp as part of its foray into information services, and Knight-Ridder, another newspaper holding company.  These firms are among the many vendors of technical information to the financial markets around the world. 


The business of providing technical information consists of obtaining and distributing the information.  Some information services collect the information from traders and dealers.  An example of this is Reuters, who obtains information from traders using Reuters not only for information but for trading purposes.  Other services, like the SHARK system, obtains price and trading information from the stock exchanges for a fee and distribute the information over telephone lines to computers.  Some information vendors provide proprietary software which formats technical information in ways useful to traders and investors.  Value added from technical information can come from making data available or providing useful presentation of readily available data.

Market Information

Market information is about determinants of the supply and demand of financial services and financial instruments.  Market information can consist of information concerning orders or intentions or can consist of detailed surveys and economic analysis.  Market information is much harder to define than technical information and comes in many different packages.  Some market information is not sold directly to the public but is made available bundled with other financial services.  For example, investment bankers develop market information on the demand for specific security issuances but make that information available only to customers utilizing their underwriting or securities distribution services.


Some firms specialize in making market information public for a price.  For example, the Bond Buyers Weekly is a newspaper which specializes in keeping track of offerings of fixed income securities based on filings with the Securities and Exchange Commission and a reportorial staff which gathers information on forthcoming bond issues.  A number of firms specialize in selling information on market conditions implicit in Securities and Exchange Commission filings of intentions to raise funds.  One example is Compact Disclosure, which publishes summaries of recent filings at the SEC and distributes compact disks containing all the information in those filings.


Market information can be developed by trade organization or specialized analytical firms.  For example, the Mortgage Bankers Association keeps track of a number of factors reflecting conditions in the mortgage market by region based on information provided by members.  This information is useful in assessing the demand for mortgage originations and performance of mortgage loans.  A number of firms, like A. M. Best and Company, continuously survey a specific financial market to develop an assessment of demand and competition for financial services, in Best's case life and property and casualty insurance. Narrowly focused market analyses are available, like the Nilson Report of Santa Monica, California, a weekly newsletter on recent developments in the credit card market.


Market information can be developed for clients by consulting firms.  For example, Sheshunoff Data Services provides information on banking markets for clients.  The basic information is provided in quarterly call reports for banks.  Sheshunov combines this information to make assessments of market competition.  Clients of Sheshunov services can obtain general reports sold to many banks or request (and pay for) special reports focused on specific markets or products.

Customer Specific Information

Use of customer specific information is at the heart of value creation in credit services, securities trading and portfolio management.  This information deals with attributes of individual economic entities.  Since developing and acting on information having only limited availability enables financial service providers to earn excess returns, this information is often jealously guarded.  It is kept confidential until it is in the interest of the possessor of the information to make it public.  In some financial services, the value of customer specific information comes from control of the information, not in selling the information to others.


There may be economies from processing and reporting some customer information, such as financial data for small firms, which make shared customer specific information valuable.  Interpretation of large amounts of data requires sophisticated calculations or economic analysis to reveal the significance to potential users of the information.  Data processing, theoretical and analytical skills, and distribution of such information may be efficiently concentrated in specialized firms.  Value to users of shared customer specific information is possible because not all profit opportunities in the information can be realized by a single user.

Retail Customer Specific Information

Detailed customer specific information is contained in many financial service firms' records.  For example, mortgage servicing files, customer applications, and other loan and account records contain information on customers' assets, including housing and autos, other investments, income, non-mortgage debt, and payment history when used in combination.  
Financial service firms can use this information to market credit, insurance, and investment related financial services.  However, separate and non-integrated data processing and credit systems has retarded financial service firms from exploitation of their customer specific information.



A good example of developments in information services related to retail customer specific information is credit histories.  In the United States, this information is provided by three firms dominating the market, namely Equifax, Transunion and TRW.  These firms grew out of information sharing by retail stores, banks, and others in local credit bureaus.  The growth of national credit cards and the activities of captive finance companies meant that credit histories based on local sources were not complete and required integration of information from a number of sources.


Starting in the 1960s, mass computer storage systems made rapid retrieval and analysis of large amounts of credit data possible.  Oddly enough, in the United States retail customer specific information systems were developed by non-financial firms.  TRW was an auto parts manufacturer in Cleveland, Ohio.  CSC Information Services in Houston acquired other companies to become Equifax Corporation.  Transunion started by tracking rail shipments and is owned by the Pritzker real estate developers Pritzker in Chicago.  Credit information is provided directly or though 500 local credit bureaus which have been automated, representing 90 percent of consumers in the United States.


Credit histories come from banks, finance companies, and stores.  Computer technology allows using the data to produce individual credit reports in a variety of formats quickly.  Computerized data bases can prepare lists of consumers satisfying precise criteria.  For example, consumers holding three credit cards and paying on time might be used to market a new credit product to low credit risk customers.  Revenues for credit information providers come from fees for credit inquiries, production of special lists, and charges from consumers to check their own credit history.


Credit information is not the only customer specific information relevant to identifying potential customers of financial services at the retail level.  Insurance applications, major consumer durable purchases, investment activity, and many other consumer financial service produce information useful in assessing the needs and capacities of retail customers.


Mass storage of individual information, errors in that information, and technological feasibility of joining masses of information into refined investigations of individual spending patterns, has made the retail customer specific information industry a focus of scrutiny and legal disputes in developed economies.  Privacy issues concerning gathering and use of customer specific information will influence the development financial services based on retail customer specific information.  Modern technology and communications are almost certainly going to continue to generate change and opportunities in this area.

Business and Government Customer Specific Information

Developing specific information on businesses and governments is much of what reporters uncover and write in articles published in the general, financial, and trade press.  Followers of specific industries or public sector activities subscribe to these traditional sources of customer specific information.  The business sections of the national and local press follow the activities of large corporations and important government units.  Newspapers and magazines sell because their articles have significance for the future financial prospects or needs of important economic institutions in the community.


Company and government specific information services assemble data from a wide variety of sources, including public disclosures like Form 10-Ks filed with the Securities and Exchange Commission, special filings such as 8-Ks announcing special corporate events, annual reports, financial market results, press reports and press releases, and forecasts published by a variety of analysts.  Most services provide frequent updates with more recent public announcements and disclosures and financial market data.


Company and government customer specific information services have been transformed by computer and communications technology.  In the United States, SEC disclosure data is available in computerized form in a variety of formats.  The data is available on computer tapes from providers like Standard and Poor's unit, Compustat.  On-line time-sharing data information services sell access to the SEC filings through Disclosure, Incorporated, which has the contract with the SEC to store the data on computers.  Compact diskettes are available with filings or Compustat data.  For example Lotus Corporation makes available a variety of corporate data and information series in spreadsheet formats.


Competition for data and the ability to sell it is intense.  Bechtel Corporation, an engineering firm, won a contract with the SEC by bidding against incumbent Disclosure, Incorporated, for a renweal of a contract with the SEC to computerize and distribute filings.  Bechtel sold the business back to Disclosure who wanted to continue in the business.


A number of financial service firms undertake sustained analysis of companies and governments and evaluate their financial prospects.  These firms specialize in developing and analyzing customer specific information and use publicly disclosed financial data on traded firms and large state and local government.  These information is scrutinized by investment advisory services, financial research operations in brokers, and other financial firms like rating agencies.  


Traditional investment advisory services provide periodic collections of financial information for large corporations.  An example is Dun and Bradstreet Corporation's Moody's Investors Services.  Moody's produces Moody's Industrial Manual and Moody's Bank and Finance Manual.  Moody's competes with McGraw Hill Publishing Company's subsidiary, Standard and Poors, which publishes its Stock Guide and Bond Guide.  Value Line Publishing Company's weekly service, Value Line Investment Survey, is another well known advisory service in the United States.


Specific information on smaller firms and privately held companies is also the object of extensive data collection and analysis.  For example, Dun and Bradstreet collects basic financial data on 9.5 million small businesses
.  Gathering this massive amount information is not dissimilar to the task in the retail market.  Indeed, TRW, the consumer credit information firm, is a competitor of Dun and Bradstreet.  Financial records and credit history for small companies vary in quality and availability.  Small businesses have many account relations which are less concentrated than consumer credit provided by financial institutions and retailers.  Dun and Bradstreet relies on credit reporters to gather information from a variety of sources.  This information is available in a wide variety of formats, such as periodicals summarizing ratios, company specific credit reports, and lists satisfying certain criteria.


The wealth of information on publicly traded corporations and governments available through traditional means such as newspapers and periodicals and new technologies such as on-line computerized data bases and diskettes for use on computers is familiar to most business students.  As we have seen, some of the entrants into the business providing raw information, like TRW and Bechtel, have not been traditional financial service firms but are technology oriented companies.  Our discussion concentrates on information consisting basically of text and numbers.  Value added in information based financial services may come from cost advantages in entering, storing, and retrieving a variety of information types in computers and in communicating that information to users.

Information versus Advice

There is a fine line between obtaining and distributing data and advising clients on the significance of that information.  A credit report from TRW or Dun and Bradstreet which shows a lot of delinquent debt is pure information.  The conclusion that the individual or firm has a low credit rating contains advice:  do not extend credit. The line between information and advice is crossed when the analysis accompanying the data goes beyond reformatting raw information and contains a recommendation.


Like most financial services, information and advice can be provided separately or in combination.  For example, Value Line provides raw information on 1700 publicly traded companies and combines that information with a recommendation in the form of a ranking of firms from 1 (best) to 5 (worst).  Dun and Bradstreet provides credit rankings of the firms in their service and ratings are one major reason customers use the service (and a major reason firms reported on and customers have complained about the quality of Dun and Bradstreet
.)  


Information and advice or analysis are often unbundled.  Rating agencies, most prominently Standard and Poors and Moodys,

provide rankings of the quality of securities issued by firms based on their analyses of data.  A large quantity of publicly traded corporate and state and local government debt is rated by one or both of these two agencies.  Credit ratings assigned to each individual bond issue, such as AAA for low risk and C for risky, are used by investors and regulators in assessing risk of debt instruments.


Bonds with rankings below a certain level, such as Baa, are not considered as "investment grade" by some regulators and cannot be purchased by regulated firms like insurance companies.  Below grade or non-rated bonds are "junk bonds."  Firms pay to have a credit rating because high ratings reduce debt costs and some investors will only invest in rated securities.  Review and downgrading of a bond issue by ratings agencies lower its value
.  


An important source of investment advice unbundled from raw information is brokerage firms.   Brokerage houses like Merrill Lynch, Morgan Stanley, and Goldman, Sachs and Company, maintain large research units devoted to analyzing information distilled into "buy", "hold", or "sell" recommendations.  Brokerage firms provide the results of their research in the form of reports or buy and sell suggestions to customers in exchange for their securities trading business.  They recover their research costs through the profits gained from brokerage trading commissions stimulated by their research recommendations as discussed in Chapter 9.  Investor advisory services provided by this research is bundled with trading services.


The market for investment research has become much more competitive, especially since the deregulation of brokerage commissions on Mayday, 1975.  For example, in 1989 the Allstate Insurance Company unit of Sears, Roebuck demanded that the major brokerage houses it used price the research they provided explicitly.  Allstate indicated that it intended to reduce the amount of research it paid for by monitoring costs and performance of the research it used
.  Large institutional investors increasingly want explicit charges for research rather than bundled research and trading.


Investment advice or recommendations are also available on a wide variety of investments from individuals or small research firms.  Investment newsletters abound.  There are newsletters with recommendations on over-the-counter stocks, penny stocks and special situations.  Recommendations are based on fundamental stock analysis or patterns in stock prices.  The list of advisory services is endless.  Supply is limited only by the imagination of analysts.


A continuum of investor services extends from raw information to complete management of an investor's portfolio.  There is no distinct line separating asset management from financial information services.  The border is crossed at the point where the investment manager has control over the assets managed and financial service firm is compensated by measures directly related to the investor's portfolio performance which is completely under the control of the manager.  Advisory services giving persuasive advice to investors are not managing assets.  Although the line is not distinct, there is clearly an economic distinction between the types of value added and the activities required to provide information and manage assets. 

Value Production in Information Services

As our description of the market for financial information reveals, communications and computer technology revolutionized the demand and supply of different types of information.  Value production in the information industry is based on producing a product for less than it costs in sufficient volume to earn satisfactory returns on investment.  What differentiates information services from other financial services is the ephemeral nature of the relationship between the supplier and the user of the service.


The short-term nature of the relationship between information supplier and user is based on two elements:  (1) information by its very nature must be updated to be worth something, old information loses its value rapidly; and (2) technology is changing rapidly and new types of data and new data production and delivery mechanisms occur with amazing frequency.  Long-term relationships simply are not the practice.  Financial newspaper and magazine subscriptions always are short term.  Even established relationships, like that between Quotron and stock brokerage firms, are severed when contracts come up if the level of service is not competitive, as happened in June, 1992, when Quotron lost several established client relationships to an affiliate of Reuters.


Value production from pricing, marketing, monitoring, and producing information are not different from non-financial firms.  Efficient and timely production and distribution of financial information to meet changing needs are critical to the production of value in information services.

Summary

Asset management and information based financial services have grown enormously in the recent past.  Markets for these services may be further from equilibrium that the markets for other financial services discussed in this book, meaning that opportunities for profits and losses are greater.  Movement towards equilibrium relationships between service providers and demanders requires managers to focus on sources of value they can offer to the market.  Innovations in product technology beyond the scope of this book will drive many market adjustments.  Managers must focus on where their firms have a competitive advantage.  In asset management services, pricing and term setting, marketing and information, production and delivery, and monitoring and control all offer possible advantages and innovations producing value for customers and service providers.  In information services, these factors appear to be less important than quick recognition of changes in demand for information or information technology.  Short-run profits from innovation in the market place is the main value from information based services.
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                                           Table 12-1

                    Portfolio Managers Fee: $1 million portfolio

   ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

                                               Management Fee

                         ---------------------------------------------------     

                                       Percent   Performance       Analytical 

   Benchmark Manager's of Assets   Fee        
   Fee        Fee          Fee

       Return    Return            (a)         (b)        
Case (1)   Case (2)  Case (3)

         ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑---------‑‑

        ‑5.00%    0.50%      $4,000      9,100          4,311      3,467      720

         0.00%    4.50%        4,000      7,600           4,349      3,493      727

         5.00%    8.50%        4,000      6,100           4,375      3,508      732

        10.00%   12.50%      4,000      4,600           4,387      3,513      734

        15.00%   16.50%      4,000      3,100           4,387      3,508      734

        20.00%   20.50%      4,000      1,600           4,375      3,493      732

        25.00%   24.50%      4,000      1,000           4,349      3,467      728

        30.00%   28.50%      4,000      1,000           4,311      3,432      722

         ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑--------

    Average Return or Fee:

        12.50%   14.50%     $4,000     $4,263     $4,355     $3,485     $729

    Standard Deviation of Return or Fee:

        11.46%    9.17%             $0     $2,910          $29          $26         $5

    ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

Fee Schedules: (a) Simple fee is .4% of assets managed; (b) Minimum of .1% of assets managed plus bonus of 15% over benchmark portfolio; (c) Fee related to manager's disclosure of mean and variance claimed for performance: Case (1) Manager tells truth about performance; Case (2) Manager claims performance equal to market; Case (3):  Manager claims higher return and lower risk than possible.  The formula used is:



Fee = Assets*(1.1*Factor 1 – Factor 1*Factor 2)



Factor 1 = 1.1*log(1 + .04(Abs(Disclosed/Actual Std. Dev) – 1)



Factor 2 = (Portfolio – Market Return)2
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 � See Maginn and Tuttle, Chapter 1, for a description.


   � 401(k) plans alone have $1 trillion in assets in 1993 and will achieve over $5.7 trillion by 2004, overtaking employer sponsored plans, according to Rose Darby "Trends in 401(k)," in an advertising insert in Fortune.


  � See Chapter 4 in Maginn and Tuttle for a discussion of relative growth in defined contribution plans in the United States and see "Tomorrow's Pensions" in the Economist for a survey of funding practices in large industrial countries.  Note, for example, the Germany and Japan do not require funding as does the United States and the United Kingdom.


    � See Sharpe (1981) for a discussion of efficient markets and asset management and any good introductory finance text book for surveys of the evidence of financial market efficiency, for example Ross, Westerfield and Jaffe (1993), Corporate Finance,  3rd Edition, Irwin, 1993.


    � See Chapter 4 of Maggin and Tuttle (1990).


    � See Davanzo and Nesbitt (1987) for a practical discussion of how performance fees contrast to fixed percent fees under different scenarios.


    � See Bhattacharya and Pfleiderer (1985), p. 15, develop the formula where the management fee consists of two parts, a factor related to precision minus a factor related to difference between the manager's forecasted mean return and actual portfolio performance squared.





    � "Mellon to Buy Dreyfus for $1.7 Billion," Wall Street Journal, December 7, 1993, p. C1.


    � "A Tale Dow Jones Won't Tell," by Alex Taylor III, Fortune, July 3, 1989, p. 100


    � See Johnnie L. Roberts, "Dun's Credit Reports, Vital Tool of Business, Can be Off the Mark," Wall Street Journal, October 5, 1989, p. A1.


    � See Johnnie L. Roberts, op. cit.


    � Tom Herman, "Downgrading the Credit-Rating Services," The Wall Street Journal, June 23, 1989, p. C1.


    � Craig Torres, "Challenge to Wall Street:  What's Research Worth," Wall Street Journal, December 4, 1989, p. C1.







