Modello A

A.1.3 Abstract

The research program focuses on the identification, evaluation and management of pure and financial risks in non-financial firms, covering both theoretical foundations and current and prospective business practice. The program is divided into three parts. The first part investigates the microeconomic rationale for the active management of corporate risk and its transfer in the context of incomplete or inefficient financial markets, as well as the macroeconomic impact of investment and financing decisions made by risk aware firms. Within this theoretical framework, subsequent parts of the research program deal with advanced operational aspects of corporate risk management. The second part analises products and services for integrated corporate risk management provided by insurers and other intermediaries, with special reference to risk management outsourcing services delivered to medium sized businesses through the Internet. The third part focuses on the models based upon Cash-Flow-at-Risk techniques (financial planning + Monte Carlo simulation), and their application to the measurement and management of corporate risk exposures.

A.2.1 Obiettivi

The research program aims at developing original theoretical analysis and operational methodologies in an important and promising area of interchange between economic and managerial disciplines as far as the design of new instruments of risk management and transfer is concerned.

The program pursues the following goals:

· providing a systematic theoretical framework in order to evaluate the microeconomic rationale for the active management of corporate risk and its transfer in the context of incomplete or inefficient financial markets, as well as the macroeconomic impact of investment and financing decisions made by risk aware firms;

· developing a laboratory for macro financial analysis and forecasting, where the theoretical framework outlined above can be applied in order to identify macroeconomic and market indicators that are relevant in order to monitor, on an aggregate basis, risk exposures of the corporate sector in Italy;

· assessing the viability and effectiveness of implementations at the firm's level of new paradigms for risk measurement and management derived from recent academic research;

· advancing the conceptual coherence as well as the computational efficiency  and flexibility of models for corporate risk measurement based upon cash-flow-at-risk through original methodologies;

· contributing to the dissemination of state-of-the-art knowledge among end users of risk management tools by means of clear technical papers and a public domain software prototype;

· assessing the advantages of Alternative Risk Financing contracts consisting of integrated insurance and financial coverage for various sources of risk;

· assessing new opportunities for the supply of risk management services to medium sized business by financial intermediaries, leveraging the potential of the Internet.

A.2.2 Base partenza scientifica

Current theoretical and empirical research on the relationship between financial markets, firms' decisions and economic activity is rooted in the idea that firms' real and financial decisions are strictly, albeit not simply, interconnected. This idea has always been alive in the business community and among scholars of corporate management, whereas it has re-gained momentum among monetary, financial and general economists only after the so-called "Modigliani-Miller" approach has undergone severe revision in the light of new theories of corporate structure, control and management based on asymmetric information and agency costs among stake-holders (Jensen-Meckling, 1976; Leland-Pyle, 1977; Myers-Majluf, 1984; Stiglitz, 1982; Mayer, 1988).

Asymmetric information and agency costs are viewed as a major cause of a broad range of  "financial markets imperfections" affecting profoundly both the micro-level of firm's decisions and their aggregate consequences for the economy as a whole. These consequences in terms of macroeconomic efficiency and stability are generally at variance with those of theories based on perfect financial markets (Bernanke, 1983; Bernanke-Gertler, 1989, 1990; Gertler, 1988; Gertler-Hubbard, 1988; Stiglitz, 1992) At present, the literature offers a tangle of micro-failures at the level of corporate financing and control reacting back to the macro-level. 

There are two key microeconomic implications of perfect financial markets: 1) the irrelevance of the financial structure of the firm for real decisions (output, employment, investment, etc.), 2) the risk-neutral behaviour of the equity-based firm. As the former is removed, the latter holds no longer true. As a consequence of financial imperfections, such as increasing costs of external finance or external financial constraints, firms typically diversify their financial basis but may no longer be able to transfer risk completely. For instance, debt, as opposed to equity, internalises profit risk into managers' decision making in the form of bankruptcy costs. Studies of firm's real decisions under risk exposure have been developed in various directions. First, a large body of works have been devoted to analysing investment decisions under two financial imperfections: a) increasing cost of external capital, b) financial rationing. Second, a more recent but fast-growing research line  focuses on the irreversibility component of investment and brings the role of investment risk to the forefront. Important issues in this field are risk valuation, the connection between real and financial risk and financial instruments, the timing of investment decisions, the role of demand changes and demand volatility in the determination of the amount of investment (Trigeorgis 1998; Sarkar, 2000; McDonald-Siegel, 1986; Majd-Pindyk, 1987; Dixit-Pindyk, 1994). 

Two other research directions point to firm's output and employment decisions. The first can be traced back to models of "the levered firm", that is models of firms' behaviour constrained by bankruptcy risk considerations induced by debt exposure towards banks. (Greenwald-Stiglitz, 1998, 1990a; 1993; Delli Gatti-Gallegati, 1997). The second type of firm model in this vein belongs to the so-called "portfolio theory of the firm", and aims at a more integrated treatment of real and financial decisions within the firm and vis-à-vis its capital lenders taking all various opportunities as risky means to maximise returns to capital. The results of this approach are essentially in line with those of the previous one, though it allows a deeper examination of the financial management and risk management dimension of firm's decisions (Greenwald-Stiglitz, 1990b, 1993). 

The ideas originated in the academic debate outlined above were in part stimulated by innovations in actual business practices and, as a feedback effect, they stimulated further innovations in business practices.

The rehabilitation of risk management among academics has followed the dramatic increase in the volatility of financial factors affecting corporate income and market value, and the ensuing development of  markets, instruments and managerial processes aimed at transferring and managing risk. The awareness of foreign currency risk among multinational companies dates back to the seventies. A rich literature has dealt with currency risk in its accounting, economic and strategic facets (see Cornell and Shapiro(1983), Adler and Dumas (1984), Flood and Lessard (1986), Lessard and Lightstone (1986)). Starting from the early eighties, corporate risk awareness has been extended to interest rate and commodity risk. Undoubtedly, a supply factor has been in place stimulating the learning process depicted above, i.e. the enormous growth of derivative markets and the provision of related services by financial intermediaries. In a similar fashion, both supply and demand driven forces have been in action reorienting the risk management stance of corporations from hedging towards proactive modification of exposure.

During the nineties, advances in financial research, business practice and financial innovation have marked a paradigm shift in corporate risk management. The new paradigm can be labelled "enterprise-wide", "integrated" or "holistic" risk management.

A seminal paper by Merton and Perold (1993) laid the theoretical foundation for integrated risk management in financial institutions. Their framework can be extended to non financial firms as well. In earlier approaches, risk management tended to be seen as a specialised activity to be segregated in distinct business functions: procurement looked after raw material cost, production controlled technical failures, finance managed currencies and interest rates, human resources was in charge of workers' compensation and liabilities, and so on. Merton and Perold take a step forward. They present a unified theory of risk capital on the ground that all sorts of risk have in common their impact on the firm's cash flows and market value, and that in order to compensate the impact of adverse events firms must avail of an adequate amount of risk capital. There are several sources of risk capital: either effective capital, such as the one provided by shareholders and holders of defaultable debt, or contingent capital, provided by insurance contracts, financial options and derivatives in general. Following this model, one can find a rationale for consolidating risk management activities under a common organisational unit, placed in the finance department. This unit should be assigned the task of optimising both internal sources of risk capital and external hedges purchased on insurance and derivative markets.

Market practice has followed theory in this respect. Two major developments deserve attention. 

First, since the late nineties firms have experimented models and systems for measuring and aggregating risk on a corporate basis. In 1999, following the success of its Value-at-Risk model for market risk measurement in financial institutions, the Risk Metrics Group (formerly a division of JP Morgan, an US investment bank) has released CorporateMetrics (see RiskMetrics Group, 1999), a model for long term financial planning and aggregate risk measurement expressly designed for non-financial firms. Measurement of global risk exposure is still a young discipline, and substantial improvements are on the way. Financial engineers working on projects in this area are facing challenges, such as the daunting complexity of forecasting models of corporate cash flows on a medium term horizon in the presence of many correlated price and volume risk factors. Another problem is represented by the need to integrate risk management with strategic control systems for the so called "Value-based-management", such as the implementations of the popular EVA (Economic Value Added) model (see Bennett Stewart III, 1991). 

Second, echoing the tendency towards consolidating risk by end users, providers of risk management products and services have devised and introduced new contracts, known as Alternative Risk Transfer (ART),  bundling together insurance and financial hedging, or even covering the bottom line risk of a shortfall in earnings. In the market for Alternative Risk Transfer the key players are big international insurance groups. The first policy to integrate pure and financial risks has been offered to Honeywell by AIG Risk Finance in 1998. Other names are Swiss Re and Reliance National. Also very big multinationals are the buyers of the product.

The adoption among insurers of new paradigms borrowed from financial markets has been fostered by the growth of catastrophe insurance and the ensuing demand for additional sources of risk capital prepared to carry extreme risks (see Britton and Oliver, 1997). Growing awareness of pricing and solvency problems in the insurance sector, together with innovations in risk transfer mechanisms (finite risk reinsurance and securitization of policies) have also contributed to such trend (see Monti and Barile 1994, Durrer and Kielholz, 1997).

The next frontier could be the provision of integrated risk management as an outsourced service to medium sized businesses. That could be an opportunity, and a challenge, for financial institutions with a wide and loyal customer base in regional markets. 

The goal of this research program is twofold: first, we aim at analysing the connections between financial market imperfections and the relevance of risk management in firms; second, we intend to explore and propose solutions for the application of new paradigms originated in the academic debate to financial decision making processes in non financial firms, with a special emphasis on cost-effective models for risk management that are suitable for Italian medium-sized firms.
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A.2.4 Descrizione del programma di ricerca 

Fase 1 Descrizione

The study of the firm under financial imperfections and risk internalisation highlights important aspects of observed managerial decisions that are not explained by standard microeconomic theory. Moreover, a relationship emerges between micro and macroeconomic analysis in such a way that some important stylised facts concerning aggregate variables and economic activity may find explanation in financial market  failures. Finally, an important and promising area of interchange opens up between economic and managerial disciplines as far as the design of new instruments of  risk management and transfer is concerned in the context of incomplete or inefficient financial markets.

Appropriate treatment of such problems requires an interdisciplinary approach. For this reason, the research program involves two units, one at the Department of Economics (DE), University of Trento and the other at the Department of Computer and Management Studies (DISA), at the same university. The competences in the two units match the distinct knowledge and skills needed in each subproject. The DE unit, consisting of a monetary and financial economist (Tamborini) and an applied statistician (Passamani) will provide the theoretical framework and perform econometric analysis at the macro level. The DISA unit employs an interdisciplinary team composed of experts in financial intermediaries, insurance and corporate finance (Erzegovesi and Pisani), management control (Collini), applied statistics (Espa), numerical computation (Tagliani) and operational research (Benati). The distinctive role of the DISA unit is to survey and investigate market practices of leading suppliers and to propose methodologies for implementing advanced risk management strategies. 

The topics covered in the program can be divided into three parts, which are the following:

I) Financial markets, firm risks and economic activity (DE unit).

II) Outsourcing of corporate risk management: products and services from insurance and financial markets.

III) Models for measuring and managing corporate risk exposures.

The program will be carried on in two phases. The first phase includes the activities described hereafter. In this part of the project, most of the work consists of reading literature, conducting surveys among practitioners, elaborating ideas and models, comparing them with data and facts, writing possibly good papers and exchanging them frequently with other researchers and expert practitioners. It does not require particular technological inputs, apart from basic computer services and software for conducting surveys through the web. It does require, instead, enough funds to ensure researchers' mobility, and diffusion of raw and finished materials.

The first phase consists of two parts:

· Financial markets, firm risks and economic activity: theoretical framework (DE unit).

· Outsourcing of corporate risk management: products and services from insurance and financial markets (DISA unit).

FINANCIAL MARKETS, FIRM RISKS AND ECONOMIC ACTIVITY: THEORETICAL FRAMEWORK (DE unit).

In the first phase, the research project of the Unit of the Department of Economics (DE) focuses on theoretical analysis of the first two above-mentioned implications of  firm's decisions under financial imperfections and risk internalisation. The expected results are meant to provide a basis for the whole research group's activity in the fields of models for measuring and managing corporate risk exposure, and of products and services for corporate risk hedging.

Among the current research developments outlined in section 2.2, the DE group will work on those that at present seem both more promising and consistent with the whole research.

1) The "levered firm" approach. Works belonging to this approach form a relatively compact and well-defined class of models yielding a rigorous and workable framework for theoretical and empirical analysis of risk in firm's decisions. At the theoretical level, some important issues that call for further analysis are mainly the following:


a) the exact nature and sources of market risks (price volatility, demand volatility, etc.)


b) the way in which debt exposure introduces risk in the firm's output and employment decisions, and in particular the measurement of the various dimensions of "bankruptcy risk"


c) the connection between the so-called "equity base", i.e. the firm's net marketable assets, and the variability of the market values of these assets


d) the role of policy variables in firms' decisions through effects on market risks, the cost of external finance and the value of marketable assets.

The empirical development of this class of models is relatively lagging behind others sharing the same starting point of financial markets imperfections (such as those concerned with micro and macro-analysis of financial constraints on investment and those of the so-called "credit channel" and "net worth channel" of monetary policy effects on aggregate demand). 

2) "The portfolio theory of the firm" approach. This approach can be considered an extension of the previous one. On the one hand it allows a more general and integrated analysis of the various managerial decisions concerning real and financial opportunities, though on the other it allows a lesser degree of detail as regards the microeconomic determinants of employment and output decisions. The range of financial operations within non-financial firms has grown dramatically in the last decades in all industrialised countries including Italy. Active management of financial assets and liabilities should by now become integral part of microeconomic analysis of firm behaviour. The issues that will be matter of consideration are mainly:


a) the switch from real to financial sources of returns to capital in the face of changes in market risks and interest rates


b) the response of  asset-liability management in the course of the business cycle and after policy changes over the business cycle


c) the long-run evolution of financial structure in response to perceived changes in the risk-return mix of opportunities offered by different capital lenders (namely bank vs. stock market).

These aspects of firm's behaviour in their connection with economic activity have been examined empirically to a lesser extent. Differences in firms' dimensions and access to external finance are likely to be quite important factors. In this field, the more appropriate investigation tools are detailed analyses of disaggregate data on corporate financial structures and their changes in relation to business-cycle or policy-induced events (Carpenter et al., 1994; Galeotti et al., 1991; Rondi et al., 1993; Angeloni et al. 1997), and extending to the firms' side of money and financial markets the so-called "event study" methodology and the "narrative-quantitative" approach that have for instance been applied to the monetary authorities' side.

3) Firm risk, risk valuation and investment. The integration between the Black-Scholes approach to risk valuation and the theory of investment decisions under irreversibility has produced significant progress in the field firm's decision analysis. In particular, the so-called real options theory seems particularly promising and relevant to the present research programme. However, there are several problems in view of testing and applying the Black-Scholes formula. 

The first problem is that any statistical hypothesis about how options are priced cannot be disjoined from the hypothesis that the markets are efficient. If the statistical hypothesis is rejected the question is: should the formula or the efficiency hypothesis be rejected? A second problem is that the stock price volatility (or the volatility of any other asset that is chosen as underlying asset in the option pricing process) is an unobservable variable. A number of researchers have chosen to estimate the volatility from historical stock price data, or alternatively, they used the implied volatility recovered from the value of the option traded in the markets. Finally, a third problem which is related to the first two, is that volatility is not only important to price the option but is also the key variable in the investor's decision process to exercise it  (when the option is of American type). In this respect, it is widely accepted in the option literature (for financial assets as well as for real assets) that an increase in  volatility  should have an inhibiting effect on the exercising time (i.e.in the investment). 

By the above arguments, the DE intend to examine the investment-volatility relationship both from the empirical and theoretical  point of view ((Trigeorgis 1998; Sarkar, 2000; McDonald-Siegel, 1986; Majd-Pindyk, 1987; Dixit-Pindyk, 1994), and  in particular, 


a) the research will  test whether it is possible to make excess returns above the risk-free rate of interest by buying options that are undervalued by the market (relative to the theoretical price) and selling options that are overvalued by the market (relative to the theoretical price), making use of different estimations of the underlying volatility. 


b) in order to study the overall effect of volatility on the investment decision, we propose to evaluate the probability that the option (of American type) will be exercised within a specified time period before expiration and to see how this probability varies to an increase in the volatility of the stock price. An increase (decrease) in this probability should imply a positive (negative) effect on investment. However, in evaluating this probability we will make use the theoretical price which may well differ with respect the market value.
OUTSOURCING OF CORPORATE RISK MANAGEMENT: PRODUCTS AND SERVICES FROM INSURANCE AND FINANCIAL MARKETS (DISA unit)

This part will deal with the supply of products and services for integrated corporate risk management from insurers and other financial intermediaries. This offerings from financial institutions can be seen as the implementation of some of the ideas behind the new theoretical approach to risk and financial decisions.

First, Alternative Risk Financing products by insurance groups will be examined in detail. Alternative Risk Financing can be seen as a new way of marketing an integrated bundle of coverage for business and financial risk. Such products can optimise the cost of risk transfer through the combination of several elements into a single, comprehensive solution, usually built as multiyear structure. This structures are documented and accounted for as insurance contracts, giving firms the opportunity to avoid the complex and binding accounting treatment (such as market value accounting) that could be required for equivalent transactions involving financial derivatives. As examples of Alternative Risk Financing products, finite reinsurance (e.g. excess of loss or stop loss covers) and multiline agreements can be mentioned. In this field, the DISA unit has a particular interest in the long term nature of the relationship established by such agreements, and in the advisory services that are bundled in the product, provided by interdisciplinary teams comprising financial engineers, actuaries, accounting and tax experts

Second, a conceptual framework for assessing the pros and cons of risk management outsourcing will be investigated. Three kind of providers will be examined in detail, i.e. divisions of insurance group (considered above), corporate banking divisions of major banking groups and new companies (virtual banks and application service providers) flourishing in the so-called Internet economy. Among the latter, the focus will be on spin-offs of investment banks, consultancies or business software companies (such as SAP, the German leading provider of Enterprise Resource Planning software) applying business-to-business network technologies in order to deliver tailor made risk management solutions to corporate clients. In this perspective, risk management services can be seen as a challenging form of business-to-business e-commerce. The Internet could provide new channels for disseminating risk management practices among medium sized businesses that could not previously afford "human" consulting, but that could avail of some sort of "mass customised" assistance made possible through interaction on the net. 

Research activities for this part will rely upon surveys of the academic literature and analysis of documentation by insurers, consultants and other intermediaries. Additional insight will be gained establishing direct contact with experts from the leading providers. Links will be established also with end-users of risk management services in Italy, with the support from their professional organisation AIFIRM (Italian Financial Risk Management Association). A survey will be conducted through a questionnaire among a sample of Italian corporations in order to asses their attitude towards risk management outsourcing.

Fase 1 Risultati attesi

This phase of the program will produce the following results:

· papers on the microeconomic theoretical framework for the analysis of firm risk management decision;

· a paper on "Alternative Risk Transfer products" 

· a survey on "Outsourcing of corporate risk management and the Internet";

· a conference on "New perspectives in corporate risk management", where the findings of both units will be presented;

· an edited volume including the proceedings of the conference.

Fase 2 Descrizione

In the second phase, activities can be divided into two main parts, one for each unit. In this phase, significant technological inputs (hardware, software, subscription to economic data services) are a crucial factor in order to build a data base for econometric test and develop a functioning software prototype.

The second phase consists of two parts:

· Financial markets, firm risks and economic activity: empirical analysis (DE unit).

· Models for measuring and managing corporate risk exposures (DISA unit).

FINANCIAL MARKETS, FIRM RISKS AND ECONOMIC ACTIVITY: EMPIRICAL ANALYSIS (DE unit).

In this phase, the DE group will refine the theoretical framework and investigate the empirical behaviour of models of firms' supply policy under leverage and bankruptcy risk with Italian data by means of appropriate econometric tests. It has long been thought that Italy is a good case-study because among the major industrialised countries it has a less developed capital market, and an industrial structure characterised by the presence of a large number of small firms for which bank credit is the most important financial resource (Vicarelli, 1974; Angeloni et al., 1997). There has recently been a flourishing of empirical studies of the "bank lending channel" in Italy (e.g. Buttiglione-Ferri, 1994; Bagliano-Favero, 1995; Angeloni et al., 1997; Conigliani et al., 1997). However most of these analyses concentrate on aggregate demand issues and do not examine supply side issues which instead will represent the specific contribution of the DE group. Empirical tests will focus on the relationships between risk exposure, volatility and investment, within the framework provided by the levered firm approach, the "portfolio theory of the firm" approach and real options theory.

Extending on this empirical analysis, the DE group will contribute to the development of a laboratory for financial analysis and forecasting. This activity is aimed at applying the theoretical framework outlined in the first phase in order to identify and measure macroeconomic and market indicators that are relevant for monitoring risk exposure of the corporate sector in Italy on an aggregate basis. 

MODELS FOR MEASURING AND MANAGING CORPORATE RISK EXPOSURES (DISA unit).

In this phase, the DISA unit will investigate the models applied by financial managers in order to evaluate the global risk exposure of their firms. In particular, Cash-Flow-at-Risk Models, such as the popular CorporateMetrics mentioned above (see 2.2), will be analysed in their conceptual underpinnings and practical implementation. Cash-Flow-at-Risk is the adaptation to the corporate world of the Value-at-Risk metric made popular as a measure of potential loss in trading and asset management activities of financial institutions. While in financial markets the main component of risk comes from movements in the market value of financial instruments, in non financial firms the focus is on the volatility of cash flows produced by non tradable assets. Cash-Flow-at-Risk Models can be viewed as sophisticated extensions of financial planning models deriving future cash flows and financial statements from the starting position of the firm and from a set of hypotheses on price and volume variables along the planning horizon. The logical and computational structure of these models is quite complex. In this part of the  project Cash-Flow-at-Risk Models will be analysed in depth, considering the following components:

· the data model for classifying balance sheet and cash flow items; the model will allow for both book value and market value accounting, and will provide a treatment of hedging and taxation;

· the procedure for gathering and reclassifying data from historical financial statements in order to obtain a starting point for the simulation; this component is essential in order to apply the model to real business cases;

· the logical structure of scenario hypotheses, and the methods for building coherent forecasts of  macroeconomic and business variables;

· the financial computation engine linking forecasted cash flows to input variables, and in particular the algorithms available in order to model effectively the sensitivity of future flows to risk factors of the various kinds, taking into account the correlation between price factor and between price and volume factors; the model is intended to provide measures of market value of assets and liabilities for distinct lines of business and for a multibusiness corporation or group; particular emphasis will be given to measures of cash flow, earnings and market value that are fed into popular models for share evaluation (such as earnings per share); evaluation of risky debt issued by the firm and real option models for evaluating growth opportunities will also be covered;

· the statistical computation engine, generating estimated future distributions of target measures of value or cash flow from the estimated covariance matrix of risk factors through Monte Carlo simulation or alternative numerical methods; here the focus will be on efficient algorithms for reproducing an estimated distribution of any form, either parametric or arbitrary;

· the criteria for calculating an appropriate risk metric from the expected distribution of target measures, e.g. the maximum loss with a given degree of confidence or the average expected loss in the lower tail of the distribution.

The research group will examine critically the state of the art of currently available models. This will be done surveying the corporate finance and operational research literature, as well as the best business practices endorsed by risk management consultancies and software vendors. The starting point will be the CorporateMetrics model supplied by the RiskMetrics Group. A software prototype will be developed and test applied at first to fictitious data and then to a set of real business cases concerning Italian medium sized firms. The prototype will be designed with a modular structure, allowing the users to adapt the scope of risk exposures that are processed. The model will also be expandable towards strategic financial control models, such as EVA. The model will calculate risk adjusted performance measures.

Fase 2 Risultati attesi

The results of this part of the program will be the following:

· papers on econometric analysis of corporate risk exposure at the macro level;

· databases on aggregate corporate risk exposure built and refined within the laboratory mentioned above;

· a technical paper describing the logic and the implementation of the cash-flow-at-risk model;

· a functioning prototype of such model, with technical documentation, that will be made available on the web as public domain software;

· a set of business case studies in corporate risk management.

Criteri valutazione

In this program, the quality and impact of results should be assessed with different criteria:

· theoretical research findings consist of a mix of original interpretations of facts and models useful to understanding the macroeconomic evidence and the managerial behaviour at the firm level; this kind of output should be assessed through the process of scientific discussion and debate, and the diffusion of published material according to international standards;

· results concerning operational issues should be evaluated with regard to the originality of the methodologies proposed and their suitability for implementation in the field; interest gained among the community of corporate risk managers will also demonstrate the quality and relevance of  output, since practitioners take a crucial part in the debate on theoretical as well as on practical issues in this domain.

Modello B

Modello B 2.2

The debate on corporate risk management has gone through distinct phases. Early academic research on the subject can be dated back to Modigliani and Miller (1958), whence one could infer, with hindsight, that in a perfect market setting the firm adds nothing to its shareholder value by managing its risk. For the financial manager there is no point in modifying the firm's structural exposure to risk since investors are not willing to pay corporation to do what they can do themselves at a lower costs: given perfect information about the distribution of future cash flows, the investor can, according to his preferences, hedge or stay unhedged or reverse any of the firm's risk positions. 

Such scepticism about the merits of risk management has been reinforced by risk pricing theories based upon the CAPM by Sharpe (1964), Lintner (1965), Mossin (1966) and Treynor (1961). In the CAPM only systematic risk enters the pricing equation for corporate asset value. The market asks no compensation for idiosyncratic risk, and firms have no incentive in hedging against it, since it tends to be washed away in fully diversified portfolios.

Subsequent research has argued that in a real market setting corporate risk management does matter because of market imperfections, such as bankruptcy costs, agency problems, taxes and other transaction costs. By fostering a reduction in the total variability of its cash flows, a firm can reap substantial benefits, such as a stabilisation of funds available for investment, better managerial incentives, lower tax liabilities and an increase in debt capacity and quality. (see Stulz (1984), Smith and Stulz (1985), Miller (1988), Froot, Scharfstein and Stein (1993)). 

The concept of risk management has followed a parallel story in the insurance literature, where it has been adopted since the sixties (long before the surge in interest about financial risk) to designate the activities concerned with identifying, evaluating, avoiding, retaining and transferring pure risks, as in William and Heins (1964). A new strand of research, starting from the late seventies, has emphasised the effect of risk management (in the "insurance" meaning) on the value of the firm, in parallel with the debate taking place at the same time among financial economists (see Cummins (1976), Doherty (1984, 1985) and Main (1983)).

The rehabilitation of risk management in finance has followed the dramatic increase in the volatility of financial factors affecting corporate income and market value, and the ensuing development of  markets, instruments and managerial processes aimed at transferring and managing risk. The awareness of foreign currency among multinational companies dates back to the seventies. A rich literature has dealt with currency risk in its accounting, economic and strategic facets (see Cornell and Shapiro(1983), Adler and Dumas (1984), Flood and Lessard (1986), Lessard and Lightstone (1986)). Starting from the early eighties, corporate risk awareness has been extended to interest rate and commodity risk. Undoubtedly, a supply factor has been in place stimulating the learning process depicted above, i.e. the enormous growth of derivative markets and the provision of related services by financial intermediaries. In a similar fashion, both supply and demand driven forces have been in action reorienting the risk management stance of corporations from hedging towards proactive modification of exposure.

During the nineties, advances in financial research, business practice and financial innovation have marked a paradigm shift in corporate risk management. The new paradigm can be labelled "enterprise-wide" "integrated" or "holistic" risk management.

A seminal paper by Merton and Perold (1993) laid the theoretical foundation for integrated risk management in financial institutions. Their framework can be applied to non financial firms as well. In earlier approaches, risk management tended to be seen as a specialised activity to be segregated in distinct business functions: procurement looked after raw material cost, production controlled technical failures, finance managed currencies and interest rates, human resources was in charge of workers' compensation and liabilities, and so on. Merton and Perold take a step forward. They present a unified theory of risk capital on the ground that all sorts of risk have in common their impact on the firm's cash flows and market value, and that in order to compensate the impact of adverse events firms must avail of an adequate amount of risk capital. There are several sources of risk capital: either effective capital, such as the one provided by shareholders and holders of defaultable debt, or contingent capital, provided by insurance contracts, financial options and derivatives in general. Following this model, one can find a rationale for consolidating risk management activities under a common organisational unit, placed in the finance department. This unit should be assigned the task of optimising both internal sources of risk capital and external hedges purchased on insurance and derivative markets.

Market practice has followed theory in this respect. Two major developments deserve attention. 

First, since the late nineties firms have experimented models and systems for measuring and aggregating risk on a corporate basis. In 1999, following the success of its Value-at-Risk model for market risk measurement in financial institutions, the Risk Metrics Group (formerly a division of JP Morgan, an US investment bank) has released CorporateMetrics (see RiskMetrics Group (1999)), a model for long term financial planning and aggregate risk measurement expressly designed for non- financial firms. It should be noted that the release of CorporateMetrics has been demand-driven, responding to the need of corporate clients to extend the scope of their awareness of risk, catching up with their financial counterparts. Measurement of global risk exposure is still a young discipline, and substantial improvements are on the way. Financial engineers working on projects in this area are facing challenges, such as the daunting complexity of forecasting models of corporate cash flows on a medium term horizon in the presence of many correlated price and volume risk factors. Another problem is represented by the need to integrate risk management with strategic control systems for the so called "Value-based-management", such as the implementations of the popular EVA (Economic Value Added) model (see Bennett Stewart III (1991)).

Second, echoing the tendency towards consolidating risk by end users, providers of risk management products and services have devised and introduced new contracts, known as Alternative Risk Transfer (ART),  bundling together insurance and financial hedging, or even covering the risk of a shortfall in total earnings. These innovations can be seen as the fulfilment of a long term trend, anticipated by the adoption of a financial vision of insurance, as in the literature cited above. The adoption among insurers of new paradigms borrowed from financial markets has been fostered by the growth of catastrophe insurance and the ensuing demand for additional sources of risk capital prepared to carry extreme risks (see Britton and Oliver (1997)). Growing awareness of pricing and solvency problems in the insurance sector, together with innovations in risk transfer mechanisms (finite risk reinsurance and securitization of policies) have also contributed to such trend (see Monti and Barile (1994), Durrer and Kielholz (1997)).

In the market for Alternative Risk Transfer the key players are big international insurance groups. The first policy to integrate pure and financial risks has been offered to Honeywell by AIG Risk Finance in 1998. Other names are Swiss Re and Reliance National. Also very big multinationals are the buyers of the product.

The next frontier could be the provision of integrated risk management as an outsourced service to medium sized businesses. That could be an opportunity, and a challenge, for financial institutions with a wide and loyal customer base in regional markets. 

The goal of the research program of the group at the Department of Computer and Management Sciences is to explore and propose solutions for the application of new paradigms originated in the academic debate to financial decision making processes in non financial firms, with a special emphasis on cost-effective models for risk management that are suitable for Italian medium-sized firms.
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B.2.3

The goal of the research unit from the Department of Computer and management Sciences (DISA) is to investigate the factors behind the evolution described above and to examine the prospects for adoption of innovative risk management methods among Italian corporations. The distinctive role of this unit within the overall research program is to survey and investigate market practices of leading suppliers and to propose methodologies for implementing advanced risk management strategies in a context where small and medium sized firms play a leading role. The theoretical framework for our analysis will be the one provided by the research unit from the Department of Economics (DE). The competence in the two research groups match the distinct knowledge and skills needed in each subproject. This unit employs an interdisciplinary team composed of experts in financial intermediaries, insurance and corporate finance (Erzegovesi and Pisani), management control (Collini), applied statistics (Espa), numerical computation (Tagliani) and operational research (Benati).

The research program for this unit can be divided in the following two parts:

I. Outsourcing of corporate risk management: products and services from insurance and financial markets.

II. Models for measuring and managing corporate risk exposures.

PART I - OUTSOURCING OF CORPORATE RISK MANAGEMENT: PRODUCTS AND SERVICES FROM INSURANCE AND FINANCIAL MARKETS.

This part will deal with the supply of products and services for integrated corporate risk management from insurers and other financial intermediaries. This offerings from financial institutions can be seen as the implementation of some of the ideas behind the new theoretical approach to risk and financial decisions.

First, Alternative Risk Financing products by insurance groups will be examined in detail. Alternative Risk Financing can be seen as a new way of marketing an integrated bundle of coverage for business and financial risk. Such products can optimise the cost of risk transfer through the combination of several elements into a single, comprehensive solution, usually built as multiyear structure. This structures are documented and accounted for as insurance contracts, giving firms the opportunity to avoid the complex and binding accounting treatment (such as market value accounting) that could be required for equivalent transactions involving financial derivatives. As examples of Alternative Risk Financing products, finite reinsurance (e.g. excess of loss or stop loss covers) and multiline agreements can be mentioned. In this field, the DISA unit has a particular interest in the long term nature of the relationship established by such agreements, and in the advisory services that are bundled in the product, provided by interdisciplinary teams comprising financial engineers, actuaries, accounting and tax experts

Second, a conceptual framework for assessing the pros and cons of risk management outsourcing will be investigated. Three kind of providers will be examined in detail, i.e. divisions of insurance group (considered above), corporate banking divisions of major banking groups and new companies (virtual banks and application service providers) flourishing in the so-called Internet economy. Among the latter, the focus will be on spin-offs of investment banks, consultancies or business software companies (such as SAP, the German leading provider of Enterprise Resource Planning software) applying business-to-business network technologies in order to deliver tailor made risk management solutions to corporate clients. In this perspective, risk management services can be seen as a challenging form of business-to-business e-commerce. The Internet could provide new channels for disseminating risk management practices among medium sized businesses that could not previously afford "human" consulting, but that could avail of some sort of "mass customised" assistance made possible through interaction on the net. 

Research activities for this part will rely upon surveys of the academic literature and analysis of documentation by insurers, consultants and other intermediaries. Additional insight will be gained establishing direct contact with experts from the leading providers. Links will be established also with end-users of risk management services in Italy, with the support from their professional organisation AIFIRM (Italian Financial Risk Management Association). A survey will be conducted through a questionnaire among a sample of Italian corporations in order to asses their attitude towards risk management outsourcing.

This part of the program will produce the following results:

· a paper on "Alternative Risk Transfer products" 

· a survey on "Outsourcing of corporate risk management and the Internet";

· a conference on the subject "New perspectives in corporate risk management";

· an edited volume including the proceedings of the conference.

PART II - MODELS FOR MEASURING AND MANAGING CORPORATE RISK EXPOSURES.

This part deals with the models applied by financial managers in order to evaluate the global risk exposure of their firms. In particular, Cash-Flow-at-Risk Models, such as the popular CorporateMetrics mentioned above (see 2.2), will be analysed in their conceptual underpinnings and practical implementation. Cash-Flow-at-Risk is the adaptation to the corporate world of the Value-at-Risk metric made popular as a measure of potential loss in trading and asset management activities of financial institutions. While in financial markets the main component of risk comes from movements in the market value of financial instruments, in non financial firms the focus is on the volatility of cash flows produced by non tradable assets. Cash-Flow-at-Risk Models can be viewed as sophisticated extensions of financial planning models deriving future cash flows and financial statements from the starting position of the firm and from a set of hypotheses on price and volume variables along the planning horizon. The logical and computational structure of these models is quite complex. In this part of the  project Cash-Flow-at-Risk Models will be analysed in depth, considering the following components:

· the data model for classifying balance sheet and cash flow items; the model will allow for both book value and market value accounting, and will provide an accurate treatment of hedging and taxation;

· the procedure for gathering and reclassifying data from historical financial statements in order to obtain a starting point for the simulation; this component is essential in order to apply the model to real business cases;

· the logical structure of scenario hypotheses, and the methods for building coherent forecasts of  macroeconomic and business variables;

· the financial computation engine linking forecasted cash flows to input variables, and in particular the algorithms available in order to model effectively the sensitivity of future flows to risk factors of the various kinds, taking into account the correlation between price factor and between price and volume factors; the model is intended to provide measures of market value of assets and liabilities for distinct lines of business and for a multibusiness corporation or group; particular emphasis will be given to measures of cash flow, earnings and market value that are fed into popular models for share evaluation (such as earnings per share); evaluation of risky debt issued by the firm and real option models for evaluating growth opportunities will also be covered;

· the statistical computation engine, generating estimated future distributions of target measures of value or cash flow from the estimated covariance matrix of risk factors through Monte Carlo simulation or alternative numerical methods; here the focus will be on efficient algorithms for reproducing an estimated distribution of any form, either parametric or arbitrary;

· the criteria for calculating an appropriate risk metric from the expected distribution of target measures, e.g. the maximum loss with a given degree of confidence or the average expected loss in the lower tail of the distribution.

The research group will examine critically the state of the art of currently available models. This will be done surveying the corporate finance and operational research literature, as well as the best business practices endorsed by risk management consultancies and software vendors. The starting point will be the CorporateMetrics model supplied by the RiskMetrics Group. A software prototype will be developed and test applied at first to fictitious data and then to a set of real business cases concerning Italian medium sized firms. The prototype will be designed with a modular structure, allowing the users to adapt the scope of risk exposures that are processed. The model will also be expandable towards strategic financial control models, such as EVA. The model will calculate risk adjusted performance measures.

The results of this part of the program, to be achieved within 24 months, will be the following:

· a technical paper describing the logic and the implementation of the cash-flow-at-risk model;

· a functioning prototype, with technical documentation, that will be made available on the web as public domain software;

· a set of business case studies on corporate risk management.

