The Intersection of

!'_ Finance and Insurance

Stephen Mildenhall
May 2000



i Overview

1. Theory and General Discussion
= 50 mins

2. Non-Securitized Solutions
= 40 mins

3. Securitized Solutions
= 60 mins



1. Theory and General

!'_ Discussion




i 1.1 Introduction

“Insurer, reinsurer, guarantor,
counter-party, investor—these
terms can be used interchangeably
to describe the ‘reinsurance’
company of today”

A.M. Best, Special Report on Reinsurance
September 1999



i 1.1 Introduction

= Reform of insurance and banking laws

= Integration of banking and insurance
« Partnerships (P/C) and Mergers (Life) with banks
= Banks as P/C intermediaries rather than risk bearers

= Industry over- and under-capitalized

= Low ROE, very low leverage ratios
= Driven by conservative rating agency models

« But, inability to cope with large cats
= Industry using capital inefficiently?



1.1 Introduction
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i 1.1 Introduction

When it comes to the valuation of Insurance liabilities, the driving intuition
behind the two most common valuations approaches — arbitrage and
comparables — fails us. This is because, for the vast majority of insurance
liabilities, there are neither liquid markets where prices can be disciplined
by the forces of arbitrage and continuous trading, nor are there close
comparables in the market.

We are left in a predicament, but not an impasse. If we can refocus our
attention from “market value” to “present value,” progress can be made.
In doing so we need not descend the slippery slopes that surround the
quagmire of equity valuation. The pseudo-scientific methods typically used

there impart only a thin veneer of respectability.
David F. Babbel
Discussion of "Two Paradigms for the Market Value of Liabilities”
by Robert Reitano
NAAJ 1(4), 1997



i 1.1 Introduction

= Insurance capital intensive
=« Capital is the scarce commodity

= Insurer risk management operations provide
an interesting microcosm of enterprise risk
Mmanagement

= Reinsurance is an alternative source of financing
for insurance companies

= Provides field for direct insurance-capital market
competition
= Actions fit well with predictions of Froot,
Scharfstein, Stein paper



i 1.2 Complete Markets and Insurance

Complete Market: every pattern of cash flows can
be replicated by some portfolio of securities that are
traded in the market

Insurance products are not redundant: they add to
the set of available securities

Cannot use arbitrage-free pricing techniques to
determine price of non-redundant securities
= Cannot construct replicating / hedging portfolio

Incompleteness is a selling point
= Obvious benefit to insured
= Creates assets uncorrelated to the market for investor



1.2 Complete Markets and Insurance

Financial option pricing methodologies since Black and Scholes (1973) define
option prices as the hedging cost to set up a riskless hedge portfolio. Financial
options are treated as redundant contracts, since they can be replicated by
trading the underlying assets. The so-called “relative valuation” method prices
financial options in the world of the risk-neutral measure. On the actuarial side,
there is no liquid secondary market for insurance contracts; thus, insurance
and reinsurance contracts are viewed as non-redundant, primary contracts to
complete the market. Actuarial risk models that price insurance liability
contracts are not based on an assumption of hedging, instead considering the
present value of future losses (loss theory) and the cost of allocated capital.
The pricing is done in the world of the objective measure.

Portfolio-Based Pricing of Residual Basis Risk
with Application to the S&P 500 Put Options
Sergei Esijpov and Dajiang Guo

2000 Discussion Paper Program

Casualty Actuarial Society

10



1.2 Complete Markets and Insurance

= Econophysics
= New slant on applying statistics to economics time series
= Recognize short-comings of Gaussian based models
Price options by minimizing non-zero residual basis risk
= Consider variation in total wealth from writing option
= Consider impact of “thick-tails”
= Alternatives to variance based risk measures
= Alternatives to multivariate normal distribution for correlation
Theory of approach more clearly applicable to insurance
= Fruitful area for future research

11



1.2 Complete Markets and Insurance

In our opinion, mathematical finance in the past decades has over focused on
the concept of arbitrage free pricing, which relies on very specific models
where risk can be eliminated completely. This leads to a remarkably elegant
and consistent formalism, where derivative pricing amounts to determining the
risk-neutral probability measure, which in general does not coincide with the
historical measure. In doing so, however, many important and subtle features
are swept under the rug, in particular the amplitude of the residual risk.
Furthermore, the fact that the risk-neutral and historical probabilities need not
be the same is often an excuse for not worrying when the parameters of a
specific model deduced from derivative markets are very different from
historical ones. ... In our mind, this rather reflects that an important effect has
been left out of the models, which in the case of interest rates is a risk
premium effect.

Back to Basics: historical option pricing revisited
J-P Bouchaud and M Potters

1998

xxx.lanl.govcond-mat/9808206

Emphasis added

12



i 1.3 Comparison of Pricing Methods

Trade to Manage Diversify to Manage

Hedge Real world Dual-trigger Diversify
Black-Scholes  financial financial/ Stock
idealization Option insurance Bond
Adjust instrument Insurance
probabilities Cat Bond

No arbitrage / No general theory

comparables determine to determine
unique price unique price

13



1.3 Comparison of Pricing Methods

= Insurance shares concepts and structures with finance

Swaps and Options <> Excess of Loss Insurance

= Actuarial Pricing

No consensus on risk and profit loads
Searching for general equilibrium theory
Risk-Adjusted interest rates

= Related to CAPM / APT arguments

= Correlations with existing book of business
Wang and adjusted probabilities

= Related to risk neutral, no-arbitrage theories

= Additive in layers
Numerous risk-load approaches used in industry
Insurers (must) price non-systematic risk

= Costly for insurers to raise capital

14



i 1.4 ERM

= Enterprise Risk Management
» Latest buzz-phrase in actuarial circles
= Practitioner approach to demand for business
Insurance
= Non-insurance / all enterprises
= Insurance companies
=« Demand for business insurance

15



1.4 ERM: Non-Insurers

= What are the large events that could impact the
company?
= Keep you up at night” events

= Large exposures often first party rather than third party
= Damage to property
= Rogue trading

= ERM framework essential for understanding and
managing risk
= You cannot manage what you cannot measure

= Risk to shareholders is from entire enterprise

= Investors certainly indifferent to arbitrary
compartmentalization of risk

16



1.4 ERM: Non-Insurers

= Operational flexibility
= Pricing
= Relative competitive
advantage

= Focus on core-
competencies
= Lower cost of capital
=« Credit enhancement
= Greater leverage

= Internal capital
budgeting and project
planning

Higher stock market
valuation multiples
= Deliver consistent
€arnings
Protect franchise value

= Capitalize on market
opportunities

Tax benefits

Bonus protection and
job security

= Would you work for an
uninsured entity?

17



1.5 Who is the CRQO?

= Treasury / CFO = Risk Manager

Manage financial risks = Manages traditional
= May have more insurance coverages

corporate-wide view = Less comfortable
with financial risks

Risk Manager
Turf-war mentality and inter-
Treasury HR departmental nature of problem
seen as major stumbling block for
Leqal ERM. Cited as major obstacle in
Op. Depts 9 Honeywell/AIG integrated deal.

18



i 1.6 ERM: Insurers

= ERM most common amongst financial
companies

s Insurer ERM similar to non-insurer ERM

= ERM clearly essential to insurer:
= Maintaining strong balance sheet mission-critical
= Volatile portfolios

= Insurer-reinsurer relations good laboratory for
studying enterprise-insurer relations

19



i 1.6 ERM: Insurers

= Insurer is selling a promise
= Higher price for more secure product

= Capital: an expensive way to manage risk

= Double taxation of investment earnings
= Lower ROE

= Perils of corporate bloat

= Capital: expensive to replace
= Asymmetric information in new equity issues

= Insurer reluctance to release proprietary information
=« Easy to change portfolio

= High costs and taxation discourage dividends

20



i 1.6 ERM: Insurers

s Asset Risks

= Credit, market, interest rate, counter-party,
inflation

= Liability / Actuarial Risks

« Cat, non-cat, reserve development, APMT, ALAE,
legal, coverage reinterpretations

= Operating / Management Risks

= Compliance, systems, business environment,
regulation

= Event Risk
= Front page risk

21



i1.6 ERM: Insurers

= Managing asset risk

= Impossible on risk-adjusted basis?
= Insurers hold conservative investment portfolios

= Managing total risk of liabilities

Diversification
UW Expense
Loss Cost Expense

D*

D* optimal diversifi-

cation, balancing cost
of doing business &
leveraging uw expertise

LOB / Geographical
Diversification

22




i 1.7 Business Demand for Insurance

= Insurance below economic cost is
always a good investment

= Information asymmetries can hinder
development of insurance markets

» Business purchasers have informational
advantage or can influence market

= Weather derivatives and energy companies
= Lease residual value and original manufacturers
« Names and Lloyds in 1980s

23



1.7 Business Demand for Insurance

= Miller-Modigliani
= Jax
= Contracting costs
= Impact of financing policy on firm’s investment decisions (!)

= Mayers and Smith
= Comparative advantage in risk bearing
= Transaction costs of bankruptcy
Real service efficiencies (claims expertise)

= Monitoring and bonding management decisions
= laX

24



1.7 Business Demand for Insurance

= Froot, Scharfstein, Stein
= Key to creating corporate value is making good investments

= Need to generate enough cash internally to fund
investments

= Companies tend to cut investments rather than use external
capital when they do not raise enough internally

= Informational opacity of insurer operations makes raising
capital expensive

= Managing cash flow becomes key

s Other

= Be there” when the “market turns”

= Protecting franchise
= PV(income from future business)

25



1.7 Business Demand for Insurance
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i 1.8 FASB

= Dual accounting standards for insurers
= GAAP (Income) and Statutory (Solvency)

s FASB 113 - Risk transfer

= Assume significant insurance risk

= Reasonably possible that reinsurer may realize a
significant loss from transaction

= Loss determined using PV(cash flows)
= 10% chance of 10% loss

= D54 Exception for Loss Reserve Guarantees

= FASB 133 — Derivatives and Hedging Activities

= Details being worked out
27



!'_ 2. Non-Securitized Solutions

28



i2.1 Integrated Risk

= Multiple lines of insurance risk in one policy
= Beware “"Three for the price of two” mentality
= Means are additive!

= Multi-year/multi-line contracts

= Double trigger: combine insurable and non-
insurable exposures
= Cost savings from more efficient purchasing
= Less coverage — but still enough

29



2.1 Integrated Risk:
i Multi-Line Aggregate

Large, diverse operation
= Replace AL, GL, WC, Property policies with one policy

= Large aggregate retention
= Within “"normal expected losses”

= Paradigm shift for traditional insurers and reinsurers

Advantages: Disadvantages:
Underwriting expense savings Allocating expense to BUs
Even risk retention across lines Confusing to claims personnel

No gaps in coverage Invites deep pockets claimants

No coverage disputes Hard to get done

30



i2.1 IR: Multi-Line Aggregate

= Hypothetical Pricing, $55M xs $50M cover
» Traditional actuarial analysis determines

Line

Expected Loss

Max. Loss

WC

$25M

$15M

AL

$10M

$10M

GL

$15M

$10M

Property

$12M

$5M

Total

$62M

$105M (agg)

= Need to generate aggregate loss distribution for all

lines combined

= Determine cost savings from retention
= Possibility of partial losses means (Savings < Deductible)

= Considerable loss discount, paying “last” losses

31
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2.1 IR: Multi-Line Aggregate

= Pricing Summary

= Insurer would look for more substantial
margin on more leveraged excess deal

= Transaction cost savings may make cover

more economical

Gross Retained Insured
EXpeCtEd $62M 49.6M 12.4M
0SS
CV! Loss 16.5% 3.0% 77.5%

1 Cv=Coefficient of Variation = (Standard Deviation) / Mean

33



2.2 Financial Risk

= CNA Financial / Global Crossing Investment

= Costless collar to protect sizeable capital gain on
on Global Crossing stock holding

s Loews risk averse: “"How much can we loose?”

During the first quarter of 2000, the Company entered into option agreements intended to
hedge market risk associated with approximately 19.3 million of the 36.1 million shares of
Global Crossing owned by the Company. These option agreements were structured as collars in
which the Company purchased put options and sold call options on Global Crossing common
stock. The average exercise prices were $51.70 and $65.40 on the put options and call
options, respectively, subject to adjustments on the call options under certain limited
circumstances. The options expire in the first half of 2002 and are only exercisable on
their expiration dates. The Company has elected hedge accounting treatment for these
transactions. At March 31, 2000 the Company had an unrealized gain of $1.59 billion on its
Global Crossing common stock and collars, which was a decrease of $176 million from December
31, 1999. The net decrease consisted of a $343 million decrease in unrealized gain on the
company's Global Crossing common stock partially offset by a $167 million unrealized gain
from the collars. The fair value of the collars is presented in equity securities available-
for-sale in the accompanying condensed consolidated balance sheet as of March 31, 2000. CNA
Financial 100Q
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iz 3 Finite Risk

= Straddle traditional financing and insurance

= Offer smoothing or spreading of risk over
time rather than pure risk transfer

= Always element of risk transfer for accounting
= Predefined limits

= Substantial premium or additional premium
with large return premium if no loss
= Credit risk component

s Useful for unusual risks with limited
diversification opportunity

35



2.3 Finite Risk / Aggregate Stop Loss

= Aggregate Stop Loss is optimal reinsurance
= Provides frequency and severity protection

= Reinsurers providing finance to insurers
= Loss discounting allows favorable GAAP reporting
= Moves liabilities into free surplus

= Design objectives for Agg Stop
= Earnings stability for cedent
= Early recognition of investment income for cedent
= Just-enough risk transfer

= [ypical design

= 40 points of protection attaching at a 60% loss ratio,
additional premium (AP) of 45% of ceded losses, $1M
margin
36



2.3 Finite Risk/Agg Stop

= Funds Withheld Account (FWA)

= Interest credited annually to FWA
= Additional premium deemed payable at inception

= Funds Transferred Account (FTA)

= Assuming company guarantees crediting rate
= Earns spread: actual earnings over crediting rate

= LOC issues for non-admitted paper
= Other features to encourage commutation

= Agg stops have undesirable “heroin effect”
= Decrease earnings in subsequent years

= Interest credited is ceded premium
37



i2.3 Finite Risk/Agg Stops

= St. Paul 1999 Annual Statement
» Ceded $534M of losses for $273M premium

= Implied discount 51%
= Agg stop pays based on paid losses

= Pre-tax benefit of $261M taken in 1999
= Triggered in part by cat losses

= Allows discount in longer tailed lines to pay for cat
losses

« Continued benefit in 1Q2000

38
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i 2.4 IR: Double Trigger

= Protect against poor underwriting results and
poor investment results
= At risk” agg stop: expensive
= Equity put: expensive
= Two together provide over-protection

= Double trigger
= Reinsurance attachment is function of equity
performance
=« Equivalently, equity put with strike related to insured
losses
= Only provide protection when needed, results in cost
savings 40



i2.4 IR: Double Trigger

= Double Trigger continued

= Very interesting hedging issues
= How to best hedge stock position?

= Information impedance mismatch between capital
markets and insurance markets

=« FASB 133 and embedded options

= Quote good for one day
= New concept for P/C ceded reinsurance departments!

= Accounting determines exact form of deal

41



i2.4 IR: Double Trigger

= CLM Insurance Fund at Lloyds
=« CLM has long tailed liabilities
= Invests in FTSE-30 Index fund

= Covered in event of significant fall in
equities and adverse underwriting results

= SWISS Re

42



i 2.5 Contingent Capital

= Put option arranged prior to event
= Option on debt or (convertible) preferred shares

= Provides immediate extra capitalization after
large event

= Gives greater operational flexibility in challenged
market place

= Allows company to capitalize on opportunities

= Balance sheet protection rather than income
statement protection

= Not limited to insurance companies

43



iZ.S Contingent Capital

= AON CatEPut®

= RLI $50M convertible preferred shares
through Centre Re

= Primarily California EQ exposure

»« Horace Mann, $100M multi year deal
= Countrywide cat

44



iz.es Finite/ERM

= Business risks unique and difficult to spread
= Makes sense to spread risk over several years

= Risk partnership with insurer
= Offer large no-claims bonus / additional premium (finite)

= Integrate actuarial and financial pricing methods
= Risks can often be Securitized (cat, credit, RVI)

“...business risk insurance [can] help companies
buy time to confront a problem, smoothing out
the impact ... over three years”

Wetzel and de Perregaux

45



2.6 Finite/ERM: Grain Handling

s Revenue Guarantee for Grain Handler

= Insured has large, fixed capital base /
infrastructure supporting grain handling

= Grain production very variable
= Weather, seeded acreage, events elsewhere in world

= Puts on grain handling volumes
= Objective index

= More correlated to actual risk than weather derivatives,
or agricultural derivatives

Integration with existing insurance programs
= Derivative to insurance policy transformation

46



i 2.7 Finite/ERM: Energy

= Hydroelectric project guaranteed yearly cash
flow regardless of rainfall

= Reduced cost of capital, allowed more capital to
be raised

= Premiums over 10 year period

= Electricity Generation

= Concerned about too much demand during
summer months

= Dual trigger products: excess demand
(temperature) and generator outages

47



2.8 Finite/ERM: Transportation Revenue

= Revenue Guarantee for New Transportation
Infrastructure Project

= 'Big Tent” Actuarial Problem
= Demographics, Econometrics, Stochastic Simulation

= Pricing Considerations include:

Demographics: population Operational Efficiency, Pricing,
growth Advertising

Economic development: micro- | Reaction of existing modes: bus

regional and macro-regional companies, employer sponsored
differential growth rates modes

Consumer take up rates and Price Elasticity of Consumers
growth of private transportation

48



i 2.8 Finite/ERM: Transportation Revenue

= Possible insurance structure: passenger
guarantee

= Multi-year, finite deal
= Start-up protection, operational flexibility

= Insured losses = Passenger shortfall x ($/passenger)
= Objectively determined basis

= Subject to annual and aggregate limits

= Experience Account established with AP due if
negative

= Credit issue if future APs become due
= AP = % of EAB shortfall

49



i2.9 Finite/ERM: Veal Calf Index

= Veal Calf Index Option

= Veal producers wanted puts on veal calf index option
= Financial type deal offered to insurers in finite package
= Asian Option structure, put strike expressed as
percentage of 52 week rolling average

= Option-on-option: multi-year contract with specified
rates

= Weekly premium determined based on proximity to risk

= Finite structure with Experience Account and
commutation features

= Credit risk concerns
= Cancellation provisions introduced potential adverse selection

50



iz.m Lease Residual Value

s Lease residual value

= Offered through traditional insurance and capital
markets securitization
= Toyota Motor Credit / Gramercy Place

= Puts on residual values

= Many drivers of volatility in (auto) residual values
= New Car prices drive second-hand prices
= Fashions: sports cars to SUVs
= Overall Economy: option package depreciation
= Gas Prices: small or large large vehicles

= RVI applied to many different assets

51



iz.u ERM: Reserve Development

= EITF D54 Exception

=« FASB determined treatment of reserve guarantees
obtained as part of acquisition should be
consistent between insurance and non-insurance
entities

= Allows immediate recognition of benefits to
acquiring company
= Seller may obtain third-party reinsurance to secure

guarantee

= Arrangement contemporaneous and contingent on
purchase

52



iz.u ERM: Reserve Development

= Fairfax Holdings has arranged similar
protection for its acquisitions

= Most recent deal: $1B adverse loss
development cover

= Protects against development and uncollectible
reinsurance above 12/31/98 reserves
= Ceded $251M to treaty at 12/31/99

=« Complex structure
= Not pure risk transfer
= AP due in future years if more losses ceded to contract

= Canadian accounting rules

53



iz.u ERM: Reserve Development

= ACE/CIGNA and Berkshire
=« CIGNA arranged $2.5B aggregate cover for ACE as part of purchase

= $1.25B assets transferred to National Indemnity (Berkshire
Hathaway) to cover liabilities

= CNA / Allstate

= Reserve Development Bonds
= $75m Limit
= Protects Allstate on acquisition Of CNA Personal Lines

= Redeemed 9/30/2009 for $75M +/-10M depending on UW profitability of
CNA PI business

= Call provision

In addition, the $75 million equity-linked note will be redeemed on September 30,
2009 (subject to earlier redemption on stated contingencies) for an amount equal to
the face amount plus or minus an amount not exceeding $10 million, depending on

the underwriting profitability of the CNA personal insurance business. CNA Financial

10K, 1999.
54



i2.12 Risk Swaps

= CATEX

« Internet based market for swapping
risks

« E.qg. Florida wind and California quake

= Reduces risk for minimal cost

= No ceded premium

= Expected loss and probability distributions
swapped roughly comparable

= No event, no cash flow

All companies = Opposite of mean preserving spread
believe their

I'm not swapping

- my carefully
-selected Floridz
risks with your

underwriters are
better than average

55



i2.12 Risk Swaps

= State Farm / Tokio Marine & Fire
= $200M Limit

« Earthquake exposure: Japanese and US New Madrid
quake

= Coverage triggered by magnitude of event, not loss

= State Farm receives
= 17.5% of limit for 6.6R quake
= 100% of limit for 7.1R+ quake

= Diversifies risk and reduces net exposure
= No premium outgo, no brokerage
= Many other opportunities exist, even within US
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i2.13 Commodity Prices

= Many ERM opportunities available on
commodity related exposures

= ENRON major market maker

= Products include
= Caps
=« Floors
= Guaranteed cost through swaps

= Swaps on margins between input and output
factor price spreads

57



!'_ 3. Securitized Solutions
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3.1 Overview of Cat Reinsurance

= Common catastrophe reinsurance covers

= Per occurrence excess of loss
= $100M xs $150M per occurrence

= Reinstatements
= 1 at 100%, 3 “pro rata as to time and amount”

= Aggregate excess of loss — less common

= Catastrophe Models

= Per location computation of loss costs and
distribution of occurrence and aggregate losses
= Consider specific location characteristics

Soil type, distance to sore
Construction type, building characteristics

= 1000’s of simulated events applied to each location
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iB.l Overview of Cat Re

= Pricing of Cat Contracts

= Expected losses typica

ly determined by models

= Data quality a key concern

= Premium typically 150% to 500% of expected loss
= See Froot paper on www.guycarp.com

Loss ratio = 1 / Markup
Rate on line (ROL) = premium / line extended
For a 1:100 year event

= Loss cost approx. 1% on-line
= Rate or premium 1.5-5% on line

= Loss ratio 20% to 66%
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iB.l Overview of Cat Re

= Retro: reinsurance for reinsurers
= Greater uncertainty about underlying risks
= Poorer data quality for modeling

= Do not want to provide capacity to
competitors

= Capacity
» Industry surplus approx. $350B
= Large event: $100B
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3.1 Overview of Cat Re

US Region

100 Year
Return

250 Year

Return

Florida Wind

$30B

41

S California EQ

15

27

New Madrid EQ

4.5

14

US Multi-Peril

59

115

Source: RMS

-Regional losses on occurrence basis; US total on aggregate basis
-Loss amounts are gross insured loss, net of insured deductibles
-Multi-peril loss includes EQ, fire-following, hurricane, tornado and hail
-AM Best focuses on 250 year returns for EQ and Florida wind, and 100
year returns for non-Florida wind
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i 3.2 Securitization

= Bundling or repackaging of rights to future
cash flows for sale in the capital markets
« Transformation of uw cash flows into securities
=« Transfer of uw risk to the capital markets

= Advantages
= More capacity
= No counter-party risk
= More favorable tax treatment (SPV offshore)
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i 3.2 Securitization

s Characteristics of a successful deal

= High retention, low probability of loss
= Capacity rather than frequency risk

« Underlying risk uncorrelated with financial markets
=« Understandable, quantifiable risk

= Short exposure period

= BB or better credit rating from Rating Agencies

= Liquid market

64



i 3.2 Securitization

= Characteristics of traded index
=« 10+ years historical data
» Index independent, verifiable, & auditable

= Data can be brought on-level
= Adjusted for current demographics, trend etc.

= Independent analysis of data available
= Modeling companies

= Index correlates well with risk
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3.3 Exchange Traded Instruments

= CBOT Cat Index
= Property Claim Services (PCS) loss index
= 1 point in index corresponds to $100M industry losses
= European options, settled in cash
= National and various regional zones
=« Typically sold as spreads
= Layer of reinsurance
= Bermuda Commodity Exchange (BCE)
= Similar to CBOT but based on Guy Carpenter loss-to-value index

« Index available at zip code level
= Allows more accurate hedging, lower residual basis risk

= Can cover largest loss, second largest loss, aggregate losses
= Binary options (pay all or nothing), six month term

= Strangely unsuccessful
= Accounting
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i3.4 USAA Cat Bond

= First major securitization (June 1997)

= Special Purpose Vehicle (SPV) Residential Re

= Protection: $400M part of $500M xs $1B retention

= USAA participates in all lower layers
= Traditional reinsurance $400M part of $550M xs $450M

= Two Tranches
= Al Principal protected $164M @ LIBOR + 273 bps (AAA)
= A2 Principal at risks $313M @ LIBOR + 576 bps (BB)
= Provides approx. $400M reinsurance protection

= USAA writes personal lines for Armed Forces
personnel and their families
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i3.4 USAA Cat Bond

LIBOR - 24 bps

\ 4
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Counter-
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Investment
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weeesesP At risk cash flow

All amounts in $M

$77

Reg. 114
Trust

Residential
Re Ltd

LIBOR $77 @

Collateral

Account

maturi

$313
h Class A2
LIBOR + 576 bps Principal
VELEDLI[S
<=$313 @
redemption
. $164 Class A1
LIBOR + 273 bps EXt.enc.IlbIe
Principal
: q Protected
$164 @ maturity
ty .
$164 @ maturity

Defeasance
Securities

A 4

$77 contingent
on event

Counter-
party
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i3.4 USAA Cat Bond

= Paying for the spread
= Income: 6% ROL x $400M = $24M

=« Expense: $23.65M + friction
= 24 bps on $477M = $1.15M
= 576 bps on $313M = $18.0M
« 273 bps on $164M = $4.5M
= Renewed Twice
= 1998, unprotected tranche LIBOR + 400 bps

= 1999, unprotected tranche LIBOR + 366 bps
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‘L 3.5 Cat Bonds

Purchasers:

=« Mutual funds
= Hedge funds
= Reinsurers
= Life Insurers
= Banks
= P/C Insurers
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i3.5 Cat Bonds

= SR Earthquake Fund, Ltd.

= Swiss Re Securitized $112M of California
Earthquake for 2 V4 years
= Related to reinsurance of CEA
= Trigger based on PCS industry losses

Tranche Rate ROL Trigger / Loss of Principal Rating
Al L+ 255 bps |4.25% | 18.5B 20%; 21B 40%; 24B 60% BBB
A2 L+ 280 bps |4.67% | 18.5B 20%; 21B 40%; 24B 60% BBB

B L+ 475bps |4.75% | 18.5B 33%; 21B 67%; 24B 100% BB
C L + 625 bps | 6.25% | 12.0B 100% NR
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3.5 Cat Bonds

= SCOR / Atlas Re, 3/16/2000

= $200M cat bond, multi-year, expires 2003
= $100M xs $200M per event and $200M in aggregate

Reference portfolio, ensures data quality

= Allows better loss modeling
= Indemnity Payment = Ref. P/f Losses x Adj.

Retro protection for SCOR, a reinsurer

= European wind, US EQ, Japanese EQ perils
A

C
C
C

tlas Re based in Ireland

ass A, $70M BBB+ @ LIBOR + 270 b
ass B, $30M BBB- @ LIBOR + 370 b
ass C, $100M B @ LIBOR + 1400

Factor

DS
DS

bpS
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3.5 Cat Bond Summary

Deal

Res Re |

SR Earthquake
Parametric Re
Trinity Re

HF Re

Res Re I
Pacific Re
Mosaic Re A
XL Mid Ocean A
Trinity Re |l
Mosaic Re Il
Domestic Inc
Concentric Ltd
Res Re Il
Juno Re

Gold Eagle
Namazu Re
Seismic Ltd
Atlas Re

Date

6/9/1997
7/16/1997
11/19/1997
2/19/1998
6/4/1998
6/8/1998
6/15/1998
7/14/1998
8/12/1998
12/31/1998
2/25/1999
3/25/1999
5/3/1999
5/25/1999
6/18/1999
11/16/1999
11/23/1999
3/1/2000
3/16/2000

Spread

576
475
430
367
375
400
370
440
412
417
400
369
310
366
420
540
450
450
370

Trigger  Peril

Indemnity Various US
Index CaEQ
Parametric J EQ
Indemnity FL wind

Indemnity

Retro Swap/Reins
5 month  FI Wind
Retro

Parametric
Indemnity
Indemnity
Model Based
Model Based
Index

Ref. Portfolio
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3.6 Trigger Summary

Trigger +/-'s Example
Indemnity No basis risk USAA / Res. Re
Need good under- Trinity Re
standing of risk Juno Re
Model Minimize Basis Risk Namazu Re
Data quality risk borne | Gold Eagle
by insured
Fast payout after event
Index Simplifies uw’ing ILWs
Less disclosure SR Earthquake
Basis Risk
Good for retro
Parametric Very simple uw’ing Tokyo Disney

No disclosure
High basis risk

Parametric Re
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3.6 Triggers

Disclosure v. Risk Continuum

Indemnity Deal Index Deal
No Basis Risk Basis Risk Equal to
Actual Loss v. Index Result

Significant Disclosure of :
Business and No Disclosure of

Underwriting Processes Business and

_ Underwriting Processes

Modeled Index Deal

= Cedent describes notional portfolio to modeling firm

= Cedent does not disclose its underwriting practices et cetera

= Cedent may update the notional portfolio every six months, if necessary

= Recovery based upon the notional portfolio using actual event characteristics
= Loss payments are made immediately after the modeled loss is run

Source: AON Capital Markets 75



i 3.6 Model Trigger

= The Notional Portfolio is a hypothetical portfolio of
properties and risks

Located within territories selected to be covered

Designed to correlate closely with reinsured’s actual exposures
Based upon the reinsured’s available exposure data and/or market
information relating to the physical distribution of insured risks

Constructed in conjunction with selected risk modeling
company and by reference to a model held in escrow over the
duration of the transaction

Ability to update Notional Portfolio to minimize basis risk as
underlying book of business changes over time

Source: AON Capital Markets 76



Setting a Coverage Layer

= Initial attachment point and exhaustion point set by reference to
loss exceedance curve. Set to equate to monetary value selected
by reinsured

= Expected loss of coverage layer is calculated by reference to loss
exceedance curve and fixed for duration of transaction

280 —
260 — |
//
240 — s e s e e e e e e e e e e e e NN EEE
20 — Coverage
/
20 Layer
180 e (NP N TP N PP PO PO NP O NPy g [y S [Py S e
‘ -
10 Notional
140 / )
Portfolio

120 /
100

80 /

60 /

40

/
20
0
0 25 50 75 10(W 125 150 175 200 225 250 275 l)O 325 350 375 400 425 450 475 500
Attachment Exhaustion
Point Point

Source: AON Capital Markets



i 3.6 Model Trigger

= Following the occurrence of a covered event (such as an
earthquake or windstorm in one of the covered territories):

= Reinsured applies to the risk modeling company to calculate a
modeled loss
= The modeling company obtains detailed observed physical event
parameters of loss event from pre-agreed monitoring authorities
Typically would include:
= Earthquake

Epicenter location and depth
Peak ground velocity measurements

Soil types

= Windstorm
Barometric pressures, Windspeed, Track,Radius/R-max

Source: AON Capital Markets /8



i 3.6 Model Trigger

= Calculating Modeled Loss

= Risk modelling company uses
the Escrow Model with the
relevant Notional Portfolio to
calculate value of the modeled
loss

= Any excess of the modeled loss
over the attachment point
(restricted to the value of the
coverage layer) is the basis for
the reinsured’s recovery

Source: AON Capital Markets

Exhaustion
Point

Modeled
Loss

Attachment
Point
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i 3.6 Model Trigger

= Model Based Reset

= Reinsured’s portfolio of exposures
will vary over period of transaction

= Notional Portfolio can be updated as
required

= Risks selected must be within
guidelines originally specified

= By reference to escrow model,
modeling company recalculates
attachment and exhaustion points

based on fixed probability of
attachment and expected loss

Source: AON Capital Markets

Exhaustion
Point

Coverage layer reset
with fixed expected loss

Updated
Notional
Portfolio

Attachment
Point
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i3.6 Model Trigger

= Gerling Global / Namazu Re

$100M five year notes rated BB by S&P
Used notional portfolio approach
LIBOR + 450 bps

Allows quick payment following loss
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3.7 Market Pricing

Ba Bonds! | Typical Cat Bond
Spread over 1-year 1.6%! 2.5-5.8%
Treasuries
1 year default prob 1.4%? 0.5-2.0%
10 year default prob 20.9%:2 8.0-20.0%
Expected Recovery Rate 47.5%? 32.0%
Risk / Reward Multiple3 1.14 2.9-7.2

1 Bloomberg BB Composite of Moody’s Ba2 and S&P BB; one year data
2 Moody'’s 1938-1996 default rates

3 Excess return above risk free rates as multiple of prob of 1 year default

Source: CNA Re Securitization 2000 82



i3.7 Market Pricing

= Spreads January 1997 To April 2000,
compared to BB Securities
= Expected Profit
= Spread - Expected Loss

= Expected Profit v. Expected Loss
= All Securities
= Securities With Expected Loss < 1% (Bonds)

= Expected Profit v. Standard Deviation
= All Securities
= Securities With Expected Loss < 1%

Source: AON Capital Markets 83



3.7 Spreads v. BB Bonds

6.0
Original Residential Re (6/97)
Gold Eagle
5.0
SR Quake (6/97) Mosaic Halyard
P tri X .
m arae Tie X Trinity Juno Namazu
O Residential Mosaic ACM Lead
2 4.0 -
Trinity _— Residential
E =+
Pacific == o - Domestic
S ACM Lead - - - - ACM Lead
g = = - = Concgltric ==,
- . X - = = =
S 3.0 -- T e e
- Tae o =
= - = TNeseT
s -= S
't - =
= — .
==r BB Securities

(2 2.0 A _'Ilfl"-

1.0

0.0

Now-97 May-98 Now-98 May-99 Nov-99

Source: AON Capital Markets
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2.037

2.051

2.051

2.051

2.077

4.04

2.073

2.039

2.045

2.051

2.051

2.051

2.096

2.112

2.094

2.091

2.087

2.087

2.087

2.116

2.191

3.7

2.181

2.187

2.185

2.185

2.185

2.195

2.185

2.178

2.178

2.168

2.168

2.168

2.136

2.125

2.109

2.103

2.115

2.115

2.115

2.115

2.134

2.402

2.129

2.125

2.125

2.125

2.12

2.099

2.111

2.125

4.44

2.173

2.173

2.173

2.191

2.216

2.211

2.213

2.258

2.258

2.258

2.233

2.367

2.371

2.362

2.363

2.363

2.636

2.386

2.42

2.437

2.45

2.554

2.554

2.554

2.594

2.647

2.733

2.952

3.096

3.096

3.096

3.19

3.21

3.261

3.303

3.308

3.308

3.308

3.308

2.982

3.368

3.461

3.494

3.494

3.494

3.501

3.498

3.498

3.478

3.531

3.531

3.531

3.534

3.518

3.493

3.493

3.505

3.505

3.505

3.484

3.515

3.494

3.568

3.606

3.606

3.606

3.696

3.68

3.63

3.623

3.562

3.562

3.562

3.542

3.582

3.768

3.966

3.965

3.965

3.965

3.974

3.85

3.835

3.785

3.678

3.678

3.678

3.674

3.684

3.703

3.744

3.697

3.721

3.721

3.619

3.586

3.49

3.483

3.416

3.416

3.416

3.399

3.388

3.352

3.351

3.309

3.309

3.309

3.241

3.262

3.278

3.284

3.285

3.285

3.285

3.252

3.214

3.204

3.203

3.21

3.21

3.21

3.231

3.269

3.297

3.305

3.301

3.301

3.301

3.265

3.33

3.333

3.352

3.284

3.284

3.284

3.33

3.312

4.17

3.345

3.347

3.354

3.354

3.354

3.319

3.287

3.214

3.199

3.199

3.199

3.199

3.265

3.293

3.301

3.397

3.397

3.397

3.397

3.383

3.312

3.323

3.288

3.288

3.288

3.288

3.207

3.257

3.38

3.456

3.467

3.467

3.467

3.464

3.41

3.333

3.34

3.388

3.388

3.388

3.37

3.358

3.352

3.36

3.366

3.366

3.293

3.243

3.215

3.173

3.129

3.079

3.079

3.079

3.034

3.0938

3.09

3.077

3.077

3.077

3.077

2.994

3.011

3.026

2.982

2.968

2.968

2.968

2.998

2.972

2.931

2.876

2.902

2.902

2.926

4

2.902

2.96

2.936

2.928

2.99

2.99

2.99

3.029

3.069

3.049

3.028

3.05

3.05

3.05

3.051

3.048

3.012

3.017

2.961

2.961

2.961

2.972

2.978

2.992

2.969

2.954

2.954

2.954

2.925

2.966

2.946

3.69

2.92

2.962

2.962

2.962

2.957

2.988

2.981

3.016

3.002

3.002

3.002

2.985

2.932

2.919

2.885

2.856

2.856

2.856

2.848

2.875

2.865

2.812

2.811

2.811

2.811

2.807

2.8

2.77

2.804

2.7

4.5

2.7

2.7

2.68

2.676

2.705

2.648

2.627

2.627

2.627

2.632

2.61

2.635

2.678

2.581

2.581

3.1

2.581

2.596

2.653

2.714

2.75

2.816

2.816

2.816

2.871

2.877

2.855

2.814

2.834

2.834

2.834

2.846

3.66

2.79

2.793

2.811

2.785

2.785

2.785

2.79

2.788

2.758

2.755

2.713

2.713

2.713

2.747

2.749

2.768

2.841

2.809

2.809

2.809

2.782

2.751

2.718

2.695

2.741

2.741

2.741

2.772

2.793

2.928

4.2

2.956

2.943

2.943

2.943

3.016

3.122

2.861

2.909

2.911

2.911

2.911

2.961

2.969

2.953

2.945

2.967

2.967

2.967

2.966

2.983

2.98

2.932

2.915

2.915

2.915

2.913

2.956

2.978

2.961

2.953

2.749

2.749

2.766

2.779

2.802

2.845

2.8

2.8

2.8

2.748

2.757

2.793

2.744

2.772

2.779

2.889

2.925

2.925

2.931

2.931

2.931

2.92

2.967

3.008

3.003

2.951

2.951

2.951

2.935

2.951

2.958

2.947

3.016

3.016

3.016

3.018

2.983

3.01

3.008

3.054

3.054

3.054

3.061

3.088

3.026

3.043

3.061

3.061

3.061

3.039

3.018

3.019

3.071

3.138

3.138

3.138

3.132

3.074

3.025

3.037

3.003

3.003

3.003

3.029

2.999

3.011

2.999

3

3

3

3.006

3.04

3.043

3.03

3.112

3.112

3.112

3.081

3.05

3.035

3.063

3.071

3.071

3.071

3.063

3.05

3.104

3.145

3.186

3.186

3.238

3.223

3.229

3.227

3.225

3.226

3.226

3.226

3.198

3.172

3.185

3.209

3.26

3.26

3.26

3.26

3.227

3.188

3.178

3.178

3.178

3.178

3.145

3.175

3.166

3.166

3.152

3.152

3.152

3.089

3.05

5.4

3.025

3.007

3.027

3.027

3.027

3.042

3.044

3.011

3.01

3.029

3.029

3.029

3.05

3.047

2.894

4.5

2.878

2.887

2.887

2.887

2.861

2.856

2.841



BB with ILS

		35786		35786

		35787		35787

		35788		35788

		35789		35789

		35790		35790

		35791		35791

		35792		35792

		35793		35793

		35794		35794

		35795		35795

		35796		35796

		35797		35797

		35798		35798

		35799		35799

		35800		35800

		35801		35801

		35802		35802

		35803		35803

		35804		35804

		35805		35805

		35806		35806

		35807		35807

		35808		35808

		35809		35809

		35810		35810

		35811		35811

		35812		35812

		35813		35813

		35814		35814

		35815		35815

		35816		35816

		35817		35817

		35818		35818

		35819		35819

		35820		35820

		35821		35821

		35822		35822

		35823		35823

		35824		35824

		35825		35825

		35826		35826

		35827		35827

		35828		35828

		35829		35829

		35830		35830

		35831		35831

		35832		35832

		35833		35833

		35834		35834

		35835		35835

		35836		35836

		35837		35837

		35838		35838

		35839		35839

		35840		35840

		35841		35841

		35842		35842

		35843		35843

		35844		35844

		35845		35845

		35846		35846

		35847		35847

		35848		35848

		35849		35849

		35850		35850

		35851		35851

		35852		35852

		35853		35853

		35854		35854

		35855		35855

		35856		35856

		35857		35857

		35858		35858

		35859		35859

		35860		35860

		35861		35861

		35862		35862

		35863		35863

		35864		35864

		35865		35865

		35866		35866

		35867		35867

		35868		35868

		35869		35869

		35870		35870

		35871		35871

		35872		35872

		35873		35873

		35874		35874

		35875		35875

		35876		35876

		35877		35877

		35878		35878

		35879		35879

		35880		35880

		35881		35881

		35882		35882

		35883		35883

		35884		35884

		35885		35885

		35886		35886

		35887		35887

		35888		35888

		35889		35889

		35890		35890

		35891		35891

		35892		35892

		35893		35893

		35894		35894

		35895		35895

		35896		35896

		35897		35897

		35898		35898

		35899		35899

		35900		35900

		35901		35901

		35902		35902

		35903		35903

		35904		35904

		35905		35905

		35906		35906

		35907		35907

		35908		35908

		35909		35909

		35910		35910

		35911		35911

		35912		35912

		35913		35913

		35914		35914

		35915		35915

		35916		35916

		35917		35917

		35918		35918

		35919		35919

		35920		35920

		35921		35921

		35922		35922

		35923		35923

		35924		35924

		35925		35925

		35926		35926

		35927		35927

		35928		35928

		35929		35929

		35930		35930

		35931		35931

		35932		35932

		35933		35933

		35934		35934

		35935		35935

		35936		35936

		35937		35937

		35938		35938

		35939		35939

		35940		35940

		35941		35941

		35942		35942

		35943		35943

		35944		35944

		35945		35945

		35946		35946

		35947		35947

		35948		35948

		35949		35949

		35950		35950

		35951		35951

		35952		35952

		35953		35953

		35954		35954

		35955		35955

		35956		35956

		35957		35957

		35958		35958

		35959		35959

		35960		35960

		35961		35961

		35962		35962

		35963		35963

		35964		35964

		35965		35965

		35966		35966

		35967		35967

		35968		35968

		35969		35969

		35970		35970

		35971		35971

		35972		35972

		35973		35973

		35974		35974

		35975		35975

		35976		35976

		35977		35977

		35978		35978

		35979		35979

		35980		35980

		35981		35981

		35982		35982

		35983		35983

		35984		35984

		35985		35985

		35986		35986

		35987		35987

		35988		35988

		35989		35989

		35990		35990

		35991		35991

		35992		35992

		35993		35993

		35994		35994

		35995		35995

		35996		35996

		35997		35997

		35998		35998

		35999		35999

		36000		36000

		36001		36001

		36002		36002

		36003		36003

		36004		36004

		36005		36005

		36006		36006

		36007		36007

		36008		36008

		36009		36009

		36010		36010

		36011		36011

		36012		36012

		36013		36013

		36014		36014

		36015		36015

		36016		36016

		36017		36017

		36018		36018

		36019		36019

		36020		36020

		36021		36021

		36022		36022

		36023		36023

		36024		36024

		36025		36025

		36026		36026

		36027		36027

		36028		36028

		36029		36029

		36030		36030

		36031		36031

		36032		36032

		36033		36033

		36034		36034

		36035		36035

		36036		36036

		36037		36037

		36038		36038

		36039		36039

		36040		36040

		36041		36041

		36042		36042

		36043		36043

		36044		36044

		36045		36045

		36046		36046

		36047		36047

		36048		36048

		36049		36049

		36050		36050

		36051		36051

		36052		36052

		36053		36053

		36054		36054

		36055		36055

		36056		36056

		36057		36057

		36058		36058

		36059		36059

		36060		36060

		36061		36061

		36062		36062

		36063		36063

		36064		36064

		36065		36065

		36066		36066

		36067		36067

		36068		36068

		36069		36069

		36070		36070

		36071		36071

		36072		36072

		36073		36073

		36074		36074

		36075		36075

		36076		36076

		36077		36077

		36078		36078

		36079		36079

		36080		36080

		36081		36081

		36082		36082

		36083		36083

		36084		36084

		36085		36085

		36086		36086

		36087		36087

		36088		36088

		36089		36089

		36090		36090

		36091		36091

		36092		36092

		36093		36093

		36094		36094

		36095		36095

		36096		36096

		36097		36097

		36098		36098

		36099		36099

		36100		36100

		36101		36101

		36102		36102

		36103		36103

		36104		36104

		36105		36105

		36106		36106

		36107		36107

		36108		36108

		36109		36109

		36110		36110

		36111		36111

		36112		36112

		36113		36113

		36114		36114

		36115		36115

		36116		36116

		36117		36117

		36118		36118

		36119		36119

		36120		36120

		36121		36121

		36122		36122

		36123		36123

		36124		36124

		36125		36125

		36126		36126

		36127		36127

		36128		36128

		36129		36129

		36130		36130

		36131		36131

		36132		36132

		36133		36133

		36134		36134

		36135		36135

		36136		36136

		36137		36137

		36138		36138

		36139		36139

		36140		36140

		36141		36141

		36142		36142

		36143		36143

		36144		36144

		36145		36145

		36146		36146

		36147		36147

		36148		36148

		36149		36149

		36150		36150

		36151		36151

		36152		36152

		36153		36153

		36154		36154

		36155		36155

		36156		36156

		36157		36157

		36158		36158

		36159		36159

		36160		36160

		36161		36161

		36162		36162

		36163		36163

		36164		36164

		36165		36165

		36166		36166

		36167		36167

		36168		36168

		36169		36169

		36170		36170

		36171		36171

		36172		36172

		36173		36173

		36174		36174

		36175		36175

		36176		36176

		36177		36177

		36178		36178

		36179		36179

		36180		36180

		36181		36181

		36182		36182

		36183		36183

		36184		36184

		36185		36185

		36186		36186

		36187		36187

		36188		36188

		36189		36189

		36190		36190

		36191		36191

		36192		36192

		36193		36193

		36194		36194

		36195		36195

		36196		36196

		36197		36197

		36198		36198

		36199		36199

		36200		36200

		36201		36201

		36202		36202

		36203		36203

		36204		36204

		36205		36205

		36206		36206

		36207		36207

		36208		36208

		36209		36209

		36210		36210

		36211		36211

		36212		36212

		36213		36213

		36214		36214

		36215		36215

		36216		36216

		36217		36217

		36218		36218

		36219		36219

		36220		36220

		36221		36221

		36222		36222

		36223		36223

		36224		36224

		36225		36225

		36226		36226

		36227		36227

		36228		36228

		36229		36229

		36230		36230

		36231		36231

		36232		36232

		36233		36233

		36234		36234

		36235		36235

		36236		36236

		36237		36237

		36238		36238

		36239		36239

		36240		36240

		36241		36241

		36242		36242

		36243		36243

		36244		36244

		36245		36245

		36246		36246

		36247		36247

		36248		36248

		36249		36249

		36250		36250

		36251		36251

		36252		36252

		36253		36253

		36254		36254

		36255		36255

		36256		36256

		36257		36257

		36258		36258

		36259		36259

		36260		36260

		36261		36261

		36262		36262

		36263		36263

		36264		36264

		36265		36265

		36266		36266

		36267		36267

		36268		36268

		36269		36269

		36270		36270

		36271		36271

		36272		36272

		36273		36273

		36274		36274

		36275		36275

		36276		36276

		36277		36277

		36278		36278

		36279		36279

		36280		36280

		36281		36281

		36282		36282

		36283		36283

		36284		36284

		36285		36285

		36286		36286

		36287		36287

		36288		36288

		36289		36289

		36290		36290

		36291		36291

		36292		36292

		36293		36293

		36294		36294

		36295		36295

		36296		36296

		36297		36297

		36298		36298

		36299		36299

		36300		36300

		36301		36301

		36302		36302

		36303		36303

		36304		36304

		36305		36305

		36306		36306

		36307		36307

		36308		36308

		36309		36309

		36310		36310

		36311		36311

		36312		36312

		36313		36313

		36314		36314

		36315		36315

		36316		36316

		36317		36317

		36318		36318

		36319		36319

		36320		36320

		36321		36321

		36322		36322

		36323		36323

		36324		36324

		36325		36325

		36326		36326

		36327		36327

		36328		36328

		36329		36329

		36330		36330

		36331		36331

		36332		36332

		36333		36333

		36334		36334

		36335		36335

		36336		36336

		36337		36337

		36338		36338

		36339		36339

		36340		36340

		36341		36341

		36342		36342

		36343		36343

		36344		36344

		36345		36345

		36346		36346

		36347		36347

		36348		36348

		36349		36349

		36350		36350

		36351		36351

		36352		36352

		36353		36353

		36354		36354

		36355		36355

		36356		36356

		36357		36357

		36358		36358

		36359		36359

		36360		36360

		36361		36361

		36362		36362

		36363		36363

		36364		36364

		36365		36365

		36366		36366

		36367		36367

		36368		36368

		36369		36369

		36370		36370

		36371		36371

		36372		36372

		36373		36373

		36374		36374

		36375		36375

		36376		36376

		36377		36377

		36378		36378

		36379		36379

		36380		36380

		36381		36381

		36382		36382

		36383		36383

		36384		36384

		36385		36385

		36386		36386

		36387		36387

		36388		36388

		36389		36389

		36390		36390

		36391		36391

		36392		36392

		36393		36393

		36394		36394

		36395		36395

		36396		36396

		36397		36397

		36398		36398

		36399		36399

		36400		36400

		36401		36401

		36402		36402

		36403		36403

		36404		36404

		36405		36405

		36406		36406

		36407		36407

		36408		36408

		36409		36409

		36410		36410

		36411		36411

		36412		36412

		36413		36413

		36414		36414

		36415		36415

		36416		36416

		36417		36417

		36418		36418

		36419		36419

		36420		36420

		36421		36421

		36422		36422

		36423		36423

		36424		36424

		36425		36425

		36426		36426

		36427		36427

		36428		36428

		36429		36429

		36430		36430

		36431		36431

		36432		36432

		36433		36433

		36434		36434

		36435		36435

		36436		36436

		36437		36437

		36438		36438

		36439		36439

		36440		36440

		36441		36441

		36442		36442

		36443		36443

		36444		36444

		36445		36445

		36446		36446

		36447		36447

		36448		36448

		36449		36449

		36450		36450

		36451		36451

		36452		36452

		36453		36453

		36454		36454

		36455		36455

		36456		36456

		36457		36457

		36458		36458

		36459		36459

		36460		36460

		36461		36461

		36462		36462

		36463		36463

		36464		36464

		36465		36465

		36466		36466

		36467		36467

		36468		36468

		36469		36469

		36470		36470

		36471		36471

		36472		36472

		36473		36473

		36474		36474

		36475		36475

		36476		36476

		36477		36477

		36478		36478

		36479		36479

		36480		36480

		36481		36481

		36482		36482

		36483		36483

		36484		36484

		36485		36485

		36486		36486

		36487		36487

		36488		36488

		36489		36489

		36490		36490

		36491		36491

		36492		36492

		36493		36493

		36494		36494

		36495		36495

		36496		36496

		36497		36497

		36498		36498

		36499		36499

		36500		36500

		36501		36501

		36502		36502

		36503		36503

		36504		36504

		36505		36505

		36506		36506

		36507		36507

		36508		36508

		36509		36509

		36510		36510

		36511		36511

		36512		36512

		36513		36513

		36514		36514

		36515		36515

		36516		36516



1.766

1.755

1.752

1.752

1.739

1.739

1.739

1.738

1.72

1.76

4.3

1.76

1.788

1.788

1.788

1.802

1.818

1.817

1.834

1.839

1.839

1.839

1.858

1.874

1.853

1.832

1.81

1.81

1.81

1.805

1.787

1.812

1.799

1.764

1.764

1.764

1.772

1.766

1.763

1.798

1.81

1.704

1.704

1.701

1.693

1.689

1.674

1.681

1.681

1.681

1.668

1.669

1.677

1.661

1.661

1.661

1.661

1.655

1.671

1.724

1.713

1.699

1.699

1.699

1.682

1.666

1.693

1.685

1.705

1.757

3.67

1.757

1.728

1.726

1.742

1.734

1.752

1.752

1.752

1.774

1.779

1.793

1.804

1.798

1.798

1.798

1.803

1.8

1.79

1.787

1.784

1.784

1.784

1.773

1.769

1.764

1.765

1.741

1.741

1.741

1.721

1.763

1.777

1.79

1.795

1.795

1.795

1.796

1.801

1.789

1.788

1.788

1.788

1.788

1.759

1.768

1.777

1.775

1.754

1.754

1.754

1.722

1.71

1.708

1.695

1.713

1.713

1.713

1.672

1.681

1.674

1.807

1.812

1.812

1.812

1.788

1.793

1.803

1.798

1.785

1.785

1.785

1.753

1.798

1.806

1.788

1.778

1.778

1.778

1.845

1.831

1.857

1.826

1.836

1.836

1.836

1.83

1.854

1.866

1.854

1.929

1.929

1.941

2.033

2.027

2.011

2.007

2.001

2.001

2.001

1.987

1.986

2.021

2.037

2.051

2.051

2.051

2.077

4.04

2.073

2.039

2.045

2.051

2.051

2.051

2.096

2.112

2.094

2.091

2.087

2.087

2.087

2.116

2.191

3.7

2.181

2.187

2.185

2.185

2.185

2.195

2.185

2.178

2.178

2.168

2.168

2.168

2.136

2.125

2.109

2.103

2.115

2.115

2.115

2.115

2.134

2.402

2.129

2.125

2.125

2.125

2.12

2.099

2.111

2.125

4.44

2.173

2.173

2.173

2.191

2.216

2.211

2.213

2.258

2.258

2.258

2.233

2.367

2.371

2.362

2.363

2.363

2.636

2.386

2.42

2.437

2.45

2.554

2.554

2.554

2.594

2.647

2.733

2.952

3.096

3.096

3.096

3.19

3.21

3.261

3.303

3.308

3.308

3.308

3.308

2.982

3.368

3.461

3.494

3.494

3.494

3.501

3.498

3.498

3.478

3.531

3.531

3.531

3.534

3.518

3.493

3.493

3.505

3.505

3.505

3.484

3.515

3.494

3.568

3.606

3.606

3.606

3.696

3.68

3.63

3.623

3.562

3.562

3.562

3.542

3.582

3.768

3.966

3.965

3.965

3.965

3.974

3.85

3.835

3.785

3.678

3.678

3.678

3.674

3.684

3.703

3.744

3.697

3.721

3.721

3.619

3.586

3.49

3.483

3.416

3.416

3.416

3.399

3.388

3.352

3.351

3.309

3.309

3.309

3.241

3.262

3.278

3.284

3.285

3.285

3.285

3.252

3.214

3.204

3.203

3.21

3.21

3.21

3.231

3.269

3.297

3.305

3.301

3.301

3.301

3.265

3.33

3.333

3.352

3.284

3.284

3.284

3.33

3.312

4.17

3.345

3.347

3.354

3.354

3.354

3.319

3.287

3.214

3.199

3.199

3.199

3.199

3.265

3.293

3.301

3.397

3.397

3.397

3.397

3.383

3.312

3.323

3.288

3.288

3.288

3.288

3.207

3.257

3.38

3.456

3.467

3.467

3.467

3.464

3.41

3.333

3.34

3.388

3.388

3.388

3.37

3.358

3.352

3.36

3.366

3.366

3.293

3.243

3.215

3.173

3.129

3.079

3.079

3.079

3.034

3.0938

3.09

3.077

3.077

3.077

3.077

2.994

3.011

3.026

2.982

2.968

2.968

2.968

2.998

2.972

2.931

2.876

2.902

2.902

2.926

4

2.902

2.96

2.936

2.928

2.99

2.99

2.99

3.029

3.069

3.049

3.028

3.05

3.05

3.05

3.051

3.048

3.012

3.017

2.961

2.961

2.961

2.972

2.978

2.992

2.969

2.954

2.954

2.954

2.925

2.966

2.946

3.69

2.92

2.962

2.962

2.962

2.957

2.988

2.981

3.016

3.002

3.002

3.002

2.985

2.932

2.919

2.885

2.856

2.856

2.856

2.848

2.875

2.865

2.812

2.811

2.811

2.811

2.807

2.8

2.77

2.804

2.7

4.5

2.7

2.7

2.68

2.676

2.705

2.648

2.627

2.627

2.627

2.632

2.61

2.635

2.678

2.581

2.581

3.1

2.581

2.596

2.653

2.714

2.75

2.816

2.816

2.816

2.871

2.877

2.855

2.814

2.834

2.834

2.834

2.846

3.66

2.79

2.793

2.811

2.785

2.785

2.785

2.79

2.788

2.758

2.755

2.713

2.713

2.713

2.747

2.749

2.768

2.841

2.809

2.809

2.809

2.782

2.751

2.718

2.695

2.741

2.741

2.741

2.772

2.793

2.928

4.2

2.956

2.943

2.943

2.943

3.016

3.122

2.861

2.909

2.911

2.911

2.911

2.961

2.969

2.953

2.945

2.967

2.967

2.967

2.966

2.983

2.98

2.932

2.915

2.915

2.915

2.913

2.956

2.978

2.961

2.953

2.749

2.749

2.766

2.779

2.802

2.845

2.8

2.8

2.8

2.748

2.757

2.793

2.744

2.772

2.779

2.889

2.925

2.925

2.931

2.931

2.931

2.92

2.967

3.008

3.003

2.951

2.951

2.951

2.935

2.951

2.958

2.947

3.016

3.016

3.016

3.018

2.983

3.01

3.008

3.054

3.054

3.054

3.061

3.088

3.026

3.043

3.061

3.061

3.061

3.039

3.018

3.019

3.071

3.138

3.138

3.138

3.132

3.074

3.025

3.037

3.003

3.003

3.003

3.029

2.999

3.011

2.999

3

3

3

3.006

3.04

3.043

3.03

3.112

3.112

3.112

3.081

3.05

3.035

3.063

3.071

3.071

3.071

3.063

3.05

3.104

3.145

3.186

3.186

3.238

3.223

3.229

3.227

3.225

3.226

3.226

3.226

3.198

3.172

3.185

3.209

3.26

3.26

3.26

3.26

3.227

3.188

3.178

3.178

3.178

3.178

3.145

3.175

3.166

3.166

3.152

3.152

3.152

3.089

3.05

5.4

3.025

3.007

3.027

3.027

3.027

3.042

3.044

3.011

3.01

3.029

3.029

3.029

3.05

3.047

2.894

4.5

2.878

2.887

2.887

2.887

2.861

2.856

2.841



Data

		

		CREDIT SPREADS UPDATE FOR 12/22/1999

		Spreads represent the difference in yield between the various corporate bonds and the benchmark

		Date		SPREAD DATA (BB)				SPREAD DATA (A)				SPREAD DATA (BBB)				US Treas. Yield Current 10 Yr.

		12/22/97		1.766				0.8936				1.0872				5.717

		12/23/97		1.755				0.9008				1.0904				5.721

		12/24/97		1.752				0.9178				1.0978				5.738

		12/25/97		1.752				0.9178				1.0978

		12/26/97		1.739				0.9312				1.0926				5.746

		12/27/97		1.739				0.9312				1.0926

		12/28/97		1.739				0.9312				1.0926

		12/29/97		1.738				0.9326				1.097				5.754

		12/30/97		1.72				0.9336				1.0942				5.794

		12/31/97		1.76		4.3		0.8332				1.0918				5.746

		1/1/98		1.76				0.8332				1.0918

		1/2/98		1.788				0.8346				1.0954				5.66

		1/3/98		1.788				0.8346				1.0954

		1/4/98		1.788				0.8346				1.0954

		1/5/98		1.802				0.8316				1.0972				5.515

		1/6/98		1.818				0.8514				1.1082				5.469

		1/7/98		1.817				0.8464				1.0984				5.533

		1/8/98		1.834				0.843				1.0948				5.471

		1/9/98		1.839				0.8426				1.0944				5.391

		1/10/98		1.839				0.8426				1.0944

		1/11/98		1.839				0.8426				1.0944

		1/12/98		1.858				0.848				1.1098				5.379

		1/13/98		1.874				0.8524				1.1194				5.411

		1/14/98		1.853				0.8488				1.1166				5.448

		1/15/98		1.832				0.8462				1.1128				5.475

		1/16/98		1.81				0.8452				1.1112				5.542

		1/17/98		1.81				0.8452				1.1112

		1/18/98		1.81				0.8452				1.1112

		1/19/98		1.805				0.8438				1.1102				5.542

		1/20/98		1.787				0.8478				1.1158				5.565

		1/21/98		1.812				0.8576				1.1236				5.533

		1/22/98		1.799				0.8536				1.1206				5.548

		1/23/98		1.764				0.8568				1.122				5.677

		1/24/98		1.764				0.8568				1.122

		1/25/98		1.764				0.8568				1.122

		1/26/98		1.772				0.8534				1.1282				5.627

		1/27/98		1.766				0.8464				1.1216				5.689

		1/28/98		1.763				0.8562				1.1468				5.685

		1/29/98		1.798				0.8496				1.163				5.564

		1/30/98		1.81				0.8894				1.1956				5.522

		1/31/98		1.704				0.8878				1.178				5.522

		2/1/98		1.704				0.8878				1.178

		2/2/98		1.701				0.893				1.1768				5.559

		2/3/98		1.693				0.888				1.172				5.551

		2/4/98		1.689				0.887				1.1734				5.557

		2/5/98		1.674				0.8828				1.1672				5.613

		2/6/98		1.681				0.8868				1.1708				5.609

		2/7/98		1.681				0.8868				1.1708

		2/8/98		1.681				0.8868				1.1708

		2/9/98		1.668				0.8862				1.1686				5.642

		2/10/98		1.669				0.8854				1.1666				5.63

		2/11/98		1.677				0.8884				1.168				5.577

		2/12/98		1.661				0.8338				1.1204				5.573

		2/13/98		1.661				0.8206				1.1184				5.55

		2/14/98		1.661				0.8206				1.1184

		2/15/98		1.661				0.8206				1.1184

		2/16/98		1.655				0.8198				1.1174				5.55

		2/17/98		1.671				0.8184				1.1182				5.506

		2/18/98		1.724				0.8874				1.1814				5.484

		2/19/98		1.713				0.8872				1.183				5.508

		2/20/98		1.699				0.8876				1.1806				5.531

		2/21/98		1.699				0.8876				1.1806

		2/22/98		1.699				0.8876				1.1806

		2/23/98		1.682				0.885				1.1844				5.574

		2/24/98		1.666				0.8914				1.1852				5.668

		2/25/98		1.693				0.8874				1.18				5.624

		2/26/98		1.685				0.886				1.1824				5.647

		2/27/98		1.705				0.8814				1.1798				5.62

		2/28/98		1.757		3.67		0.8742				1.17				5.62

		3/1/98		1.757				0.8742				1.17

		3/2/98		1.728				0.8782				1.1712				5.712

		3/3/98		1.726				0.8474				1.161				5.773

		3/4/98		1.742				0.8782				1.166				5.756

		3/5/98		1.734				0.8784				1.1662				5.766

		3/6/98		1.752				0.8768				1.167				5.718

		3/7/98		1.752				0.8768				1.167

		3/8/98		1.752				0.8768				1.167

		3/9/98		1.774				0.878				1.1696				5.662

		3/10/98		1.779				0.8758				1.1718				5.664

		3/11/98		1.793				0.8778				1.1766				5.628

		3/12/98		1.804				0.8772				1.178				5.562

		3/13/98		1.798				0.8772				1.1774				5.578

		3/14/98		1.798				0.8772				1.1774

		3/15/98		1.798				0.8772				1.1774

		3/16/98		1.803				0.8776				1.1798				5.535

		3/17/98		1.8				0.8786				1.182				5.553

		3/18/98		1.79				0.8764				1.1812				5.574

		3/19/98		1.787				0.8804				1.1846				5.576

		3/20/98		1.784				0.8758				1.1816				5.568

		3/21/98		1.784				0.8758				1.1816

		3/22/98		1.784				0.8758				1.1816

		3/23/98		1.773				0.8728				1.1784				5.57

		3/24/98		1.769				0.8704				1.1754				5.57

		3/25/98		1.764				0.875				1.1794				5.63

		3/26/98		1.765				0.8742				1.1828				5.668

		3/27/98		1.741				0.834				1.1796				5.676

		3/28/98		1.741				0.834				1.1796

		3/29/98		1.741				0.834				1.1796

		3/30/98		1.721				0.8712				1.1772				5.712

		3/31/98		1.763				0.8598				1.1704				5.662

		4/1/98		1.777				0.8572				1.1668				5.607

		4/2/98		1.79				0.8632				1.1734				5.551

		4/3/98		1.795				0.8622				1.176				5.464

		4/4/98		1.795				0.8622				1.176

		4/5/98		1.795				0.8622				1.176

		4/6/98		1.796				0.858				1.172				5.511

		4/7/98		1.801				0.8576				1.1708				5.526

		4/8/98		1.789				0.8594				1.1752				5.572

		4/9/98		1.788				0.8598				1.177				5.58

		4/10/98		1.788				0.8598				1.177

		4/11/98		1.788				0.8598				1.177

		4/12/98		1.788				0.8598				1.177

		4/13/98		1.759				0.8574				1.1696				5.658

		4/14/98		1.768				0.8588				1.1746				5.618

		4/15/98		1.777				0.8578				1.1732				5.597

		4/16/98		1.775				0.8576				1.1734				5.578

		4/17/98		1.754				0.8544				1.168				5.589

		4/18/98		1.754				0.8544				1.168

		4/19/98		1.754				0.8544				1.168

		4/20/98		1.722				0.8534				1.1634				5.639

		4/21/98		1.71				0.8512				1.1638				5.675

		4/22/98		1.708				0.8508				1.164				5.675

		4/23/98		1.695				0.8516				1.1642				5.686

		4/24/98		1.713				0.8562				1.1682				5.66

		4/25/98		1.713				0.8562				1.1682

		4/26/98		1.713				0.8562				1.1682

		4/27/98		1.672				0.8524				1.1644				5.794

		4/28/98		1.681				0.8492				1.1638				5.803

		4/29/98		1.674				0.8524				1.1678				5.809

		4/30/98		1.807				0.8512				1.1446				5.68

		5/1/98		1.812				0.8514				1.1552				5.663

		5/2/98		1.812				0.8514				1.1552

		5/3/98		1.812				0.8514				1.1552

		5/4/98		1.788				0.8532				1.1552				5.663

		5/5/98		1.793				0.8514				1.1562				5.697

		5/6/98		1.803				0.8562				1.1606				5.652

		5/7/98		1.798				0.8512				1.1578				5.671

		5/8/98		1.785				0.8532				1.1582				5.701

		5/9/98		1.785				0.8532				1.1582

		5/10/98		1.785				0.8532				1.1582

		5/11/98		1.753				0.8468				1.152				5.782

		5/12/98		1.798				0.854				1.1586				5.697

		5/13/98		1.806				0.8496				1.1572				5.674

		5/14/98		1.788				0.816				1.1272				5.712

		5/15/98		1.778				0.8196				1.1248				5.716

		5/16/98		1.778				0.8196				1.1248

		5/17/98		1.778				0.8196				1.1248

		5/18/98		1.845				0.8564				1.1674				5.629

		5/19/98		1.831				0.852				1.1628				5.65

		5/20/98		1.857				0.8546				1.1676				5.606

		5/21/98		1.826				0.8566				1.167				5.654

		5/22/98		1.836				0.859				1.1684				5.635

		5/23/98		1.836				0.859				1.1684

		5/24/98		1.836				0.859				1.1684

		5/25/98		1.83				0.858				1.1674				5.635

		5/26/98		1.854				0.8522				1.1648				5.583

		5/27/98		1.866				0.85				1.1676				5.565

		5/28/98		1.854				0.8536				1.1708				5.575

		5/29/98		1.929				0.8522				1.1686				5.561

		5/30/98		1.929				0.8522				1.1686

		5/31/98		1.941				0.8552				1.166				5.561

		6/1/98		2.033				0.8578				1.1704				5.528

		6/2/98		2.027				0.8626				1.1764				5.554

		6/3/98		2.011				0.865				1.175				5.565

		6/4/98		2.007				0.8648				1.1758				5.585

		6/5/98		2.001				0.8642				1.177				5.581

		6/6/98		2.001				0.8642				1.177

		6/7/98		2.001				0.8642				1.177

		6/8/98		1.987				0.8662				1.1754				5.581

		6/9/98		1.986				0.8662				1.1772				5.583

		6/10/98		2.021				0.8616				1.1784				5.511

		6/11/98		2.037				0.8662				1.1758				5.447

		6/12/98		2.051				0.8688				1.1788				5.433

		6/13/98		2.051				0.8688				1.1788

		6/14/98		2.051				0.8688				1.1788

		6/15/98		2.077		4.04		0.879				1.196				5.384

		6/16/98		2.073				0.8938				1.201				5.443

		6/17/98		2.039				0.8836				1.2046				5.535

		6/18/98		2.045				0.8944				1.208				5.5

		6/19/98		2.051				0.8958				1.2086				5.472

		6/20/98		2.051				0.8958				1.2086

		6/21/98		2.051				0.8958				1.2086

		6/22/98		2.096				0.8926				1.208				5.461

		6/23/98		2.112				0.8972				1.2156				5.449

		6/24/98		2.094				0.8968				1.2188				5.455

		6/25/98		2.091				0.8954				1.211				5.463

		6/26/98		2.087				0.8956				1.2186				5.453

		6/27/98		2.087				0.8956				1.2186

		6/28/98		2.087				0.8956				1.2186

		6/29/98		2.116				0.8976				1.218				5.463

		6/30/98		2.191		3.7		0.9204				1.2688				5.444

		7/1/98		2.181				0.9176				1.2676				5.43

		7/2/98		2.187				0.9184				1.2706				5.409

		7/3/98		2.185				0.9184				1.27				5.409

		7/4/98		2.185				0.9184				1.27

		7/5/98		2.185				0.9184				1.27

		7/6/98		2.195				0.9132				1.2682				5.389

		7/7/98		2.185				0.9152				1.2654				5.411

		7/8/98		2.178				0.9136				1.2678				5.428

		7/9/98		2.178				0.9134				1.2694				5.403

		7/10/98		2.168				0.9128				1.2662				5.411

		7/11/98		2.168				0.9128				1.2662

		7/12/98		2.168				0.9128				1.2662

		7/13/98		2.136				0.9128				1.2656				5.462

		7/14/98		2.125				0.9164				1.2704				5.483

		7/15/98		2.109				0.9126				1.2658				5.479

		7/16/98		2.103				0.9154				1.269				5.495

		7/17/98		2.115				0.9174				1.2722				5.505

		7/18/98		2.115				0.9174				1.2722

		7/19/98		2.115				0.9174				1.2722

		7/20/98		2.115				0.9138				1.2686				5.478

		7/21/98		2.134				0.9128				1.2632				5.445

		7/22/98		2.402				0.912				1.2606				5.456

		7/23/98		2.129				0.9104				1.2586				5.441

		7/24/98		2.125				0.9114				1.2606				5.453

		7/25/98		2.125				0.9114				1.2606

		7/26/98		2.125				0.9114				1.2606

		7/27/98		2.12				0.9104				1.2582				5.472

		7/28/98		2.099				0.8842				1.2336				5.495

		7/29/98		2.111				0.9106				1.2668				5.517

		7/30/98		2.125		4.44		0.9258				1.2856				5.503

		7/31/98		2.173				0.9354				1.352				5.499

		8/1/98		2.173				0.9354				1.352

		8/2/98		2.173				0.9354				1.352

		8/3/98		2.191				0.9396				1.357				5.451

		8/4/98		2.216				0.9352				1.3578				5.424

		8/5/98		2.211				0.933				1.3562				5.426

		8/6/98		2.213				0.9366				1.363				5.438

		8/7/98		2.258				0.9322				1.3598				5.405

		8/8/98		2.258				0.9322				1.3598

		8/9/98		2.258				0.9322				1.3598

		8/10/98		2.233				0.9334				1.3634				5.405

		8/11/98		2.367				0.9402				1.3722				5.372

		8/12/98		2.371				0.9472				1.3746				5.387

		8/13/98		2.362				0.9382				1.3672				5.434

		8/14/98		2.363				0.9424				1.3706				5.397

		8/15/98		2.363				0.9424				1.3706

		8/16/98		2.636				0.9424				1.3706

		8/17/98		2.386				0.9382				1.3782				5.397

		8/18/98		2.42				0.9442				1.386				5.413

		8/19/98		2.437				0.9522				1.3884				5.413

		8/20/98		2.45				0.9534				1.398				5.38

		8/21/98		2.554				0.9672				1.4142				5.316

		8/22/98		2.554				0.9672				1.4142

		8/23/98		2.554				0.9672				1.4142

		8/24/98		2.594				0.9762				1.4366				5.294

		8/25/98		2.647				0.9866				1.4516				5.243

		8/26/98		2.733				0.997				1.4708				5.202

		8/27/98		2.952				1.0288				1.5052				5.113

		8/28/98		3.096				1.1008				1.6132				5.075

		8/29/98		3.096				1.1008				1.6132

		8/30/98		3.096				1.1008				1.6132

		8/31/98		3.19				1.3892				1.9966				5.036

		9/1/98		3.21				1.366				1.9744				5.06

		9/2/98		3.261				1.372				1.9902				5.09

		9/3/98		3.303				1.3756				1.9744				5.026

		9/4/98		3.308				1.3794				1.9774				5.008

		9/5/98		3.308				1.3794				1.9774

		9/6/98		3.308				1.3794				1.9774

		9/7/98		3.308				1.3778				1.978				5.007

		9/8/98		2.982				1.3516				1.959				5.047

		9/9/98		3.368				1.3524				1.9692				4.943

		9/10/98		3.461				1.3508				1.9914				4.754

		9/11/98		3.494				1.358				1.9956				4.824

		9/12/98		3.494				1.358				1.9956

		9/13/98		3.494				1.358				1.9956

		9/14/98		3.501				1.3478				1.99				4.865

		9/15/98		3.498				1.3386				1.9752				4.887

		9/16/98		3.498				1.3442				1.99				4.865

		9/17/98		3.478				1.354				2.005				4.786

		9/18/98		3.531				1.354				2.0064				4.692

		9/19/98		3.531				1.354				2.0064

		9/20/98		3.531				1.354				2.0064

		9/21/98		3.534				1.3518				2.004				4.678

		9/22/98		3.518				1.3584				2.0054				4.721

		9/23/98		3.493				1.3638				2.0108				4.67

		9/24/98		3.493				1.3576				2.0102				4.625

		9/25/98		3.505				1.3766				2.0144				4.582

		9/26/98		3.505				1.3766				2.0144

		9/27/98		3.505				1.3766				2.0144

		9/28/98		3.484				1.3656				2.016				4.591

		9/29/98		3.515				1.4262				2.0656				4.577

		9/30/98		3.494				1.4648				2.1002				4.418

		10/1/98		3.568				1.4772				2.118				4.295

		10/2/98		3.606				1.5178				2.135				4.287

		10/3/98		3.606				1.5178				2.135

		10/4/98		3.606				1.5178				2.135

		10/5/98		3.696				1.5422				2.1564				4.16

		10/6/98		3.68				1.5374				2.1554				4.224

		10/7/98		3.63				1.5462				2.1572				4.34

		10/8/98		3.623				1.5512				2.1624				4.543

		10/9/98		3.562				1.597				2.161				4.784

		10/10/98		3.562				1.597				2.161

		10/11/98		3.562				1.597				2.161

		10/12/98		3.542				1.5916				2.162				4.794

		10/13/98		3.582				1.597				2.1764				4.73

		10/14/98		3.768				1.5938				2.1794				4.584

		10/15/98		3.966				1.6538				2.2414				4.529

		10/16/98		3.965				1.6054				2.1988				4.445

		10/17/98		3.965				1.6054				2.1988

		10/18/98		3.965				1.6054				2.1988

		10/19/98		3.974				1.6066				2.2058				4.453

		10/20/98		3.85				1.6106				2.2094				4.54

		10/21/98		3.835				1.5806				2.198				4.563

		10/22/98		3.785				1.5718				2.1898				4.598

		10/23/98		3.678				1.5194				2.1616				4.699

		10/24/98		3.678				1.5194				2.1616

		10/25/98		3.678				1.5194				2.1616

		10/26/98		3.674				1.5388				2.1822				4.689

		10/27/98		3.684				1.5204				2.171				4.614

		10/28/98		3.703				1.5218				2.1788				4.581

		10/29/98		3.744				1.5452				2.1988				4.519

		10/30/98		3.697				1.5606				2.266				4.606

		10/31/98		3.721				1.5584				2.267				4.606

		11/1/98		3.721				1.5584				2.267

		11/2/98		3.619				1.5364				2.2568				4.756

		11/3/98		3.586				1.553				2.237				4.748

		11/4/98		3.49				1.5388				2.2164				4.888

		11/5/98		3.483				1.4624				2.173				4.879

		11/6/98		3.416				1.4566				2.1596				4.996

		11/7/98		3.416				1.4566				2.1596

		11/8/98		3.416				1.4566				2.1596

		11/9/98		3.399				1.4402				2.152				4.925

		11/10/98		3.388				1.4408				2.1528				4.879

		11/11/98		3.352				1.4268				2.1296				4.895

		11/12/98		3.351				1.4352				2.141				4.844

		11/13/98		3.309				1.4696				2.1632				4.884

		11/14/98		3.309				1.4696				2.1632

		11/15/98		3.309				1.4696				2.1632

		11/16/98		3.241				1.464				2.1586				4.92

		11/17/98		3.262				1.5106				2.213				4.89

		11/18/98		3.278				1.5036				2.2022				4.846

		11/19/98		3.284				1.4962				2.1872				4.852

		11/20/98		3.285				1.4982				2.1896				4.816

		11/21/98		3.285				1.4982				2.1896

		11/22/98		3.285				1.4982				2.1896

		11/23/98		3.252				1.4816				2.1974				4.84

		11/24/98		3.214				1.4464				2.1822				4.843

		11/25/98		3.204				1.4008				2.1244				4.83

		11/26/98		3.203				1.3992				2.1244				4.83

		11/27/98		3.21				1.3852				2.1152				4.811

		11/28/98		3.21				1.3852				2.1152

		11/29/98		3.21				1.3852				2.1152

		11/30/98		3.231				1.2726				2.0338				4.73

		12/1/98		3.269				1.2822				2.0382				4.663

		12/2/98		3.297				1.2972				2.0446				4.59

		12/3/98		3.305				1.3012				2.0506				4.57

		12/4/98		3.301				1.2948				2.047				4.627

		12/5/98		3.301				1.2948				2.047

		12/6/98		3.301				1.2948				2.047

		12/7/98		3.265				1.2818				2.0394				4.698

		12/8/98		3.33				1.2998				2.058				4.584

		12/9/98		3.333				1.2754				2.0446				4.572

		12/10/98		3.352				1.2954				2.0554				4.519

		12/11/98		3.284				1.2982				2.0422				4.623

		12/12/98		3.284				1.2982				2.0422

		12/13/98		3.284				1.2982				2.0422

		12/14/98		3.33				1.3038				2.06				4.574

		12/15/98		3.312		4.17		1.3102				2.0702				4.623

		12/16/98		3.345				1.3202				2.0774				4.581

		12/17/98		3.347				1.306				2.0788				4.579

		12/18/98		3.354				1.311				2.0828				4.575

		12/19/98		3.354				1.311				2.0828

		12/20/98		3.354				1.311				2.0828

		12/21/98		3.319				1.319				2.0776				4.642

		12/22/98		3.287				1.312				2.0714				4.702

		12/23/98		3.214				1.3122				2.0478				4.82

		12/24/98		3.199				1.3202				2.0516				4.856

		12/25/98		3.199				1.3202				2.0516

		12/26/98		3.199				1.3202				2.0516

		12/27/98		3.199				1.3202				2.0516

		12/28/98		3.265				1.3252				2.0546				4.761

		12/29/98		3.293				1.3336				2.062				4.695

		12/30/98		3.301				1.338				2.0494				4.65

		12/31/98		3.397				1.343				2.0674				4.65

		1/1/99		3.397				1.343				2.0674

		1/2/99		3.397				1.343				2.0674

		1/3/99		3.397				1.343				2.0674

		1/4/99		3.383				1.3464				2.0752				4.664

		1/5/99		3.312				1.3268				2.0566				4.753

		1/6/99		3.323				1.3274				2.0706				4.717

		1/7/99		3.288				1.3116				2.0612				4.775

		1/8/99		3.288				1.3116				2.061				5.858

		1/9/99		3.288				1.3116				2.061

		1/10/99		3.288				1.3116				2.061

		1/11/99		3.207				1.2976				2.0218				4.895

		1/12/99		3.257				1.2964				2.0394				4.81

		1/13/99		3.38				1.3068				2.0556				4.727

		1/14/99		3.456				1.308				2.0552				4.624

		1/15/99		3.467				1.3494				2.0828				4.659

		1/16/99		3.467				1.3494				2.0828

		1/17/99		3.467				1.3494				2.0828

		1/18/99		3.464				1.3488				2.0816				4.659

		1/19/99		3.41				1.3328				2.0624				4.701

		1/20/99		3.333				1.317				2.0462				4.749

		1/21/99		3.34				1.3206				2.0514				4.695

		1/22/99		3.388				1.3098				2.045				4.639

		1/23/99		3.388				1.3098				2.045

		1/24/99		3.388				1.3098				2.045

		1/25/99		3.37				1.3038				2.0406				4.663

		1/26/99		3.358				1.2994				2.0328				4.701

		1/27/99		3.352				1.3034				2.028				4.685

		1/28/99		3.36				1.3054				2.027				4.663

		1/29/99		3.366				1.2936				1.9912				4.647

		1/30/99		3.366				1.2936				1.9912

		1/31/99		3.293				1.298				1.9832				4.647

		2/1/99		3.243				1.293				1.9772				4.749

		2/2/99		3.215				1.2938				1.9706				4.792

		2/3/99		3.173				1.299				1.975				4.832

		2/4/99		3.129				1.3032				1.9742				4.887

		2/5/99		3.079				1.2666				1.934				4.949

		2/6/99		3.079				1.2666				1.934

		2/7/99		3.079				1.2666				1.934

		2/8/99		3.034				1.264				1.934				4.393

		2/9/99		3.0938				1.261				1.9218				4.9152

		2/10/99		3.09				1.265				1.9278				4.912

		2/11/99		3.077				1.2628				1.9336				4.908

		2/12/99		3.077				1.2644				1.9436				5.065

		2/13/99		3.077				1.2644				1.9436

		2/14/99		3.077				1.2644				1.9436

		2/15/99		2.994				1.2644				1.928				5.065

		2/16/99		3.011				1.2468				1.9124				5.03

		2/17/99		3.026				1.2454				1.9136				4.984

		2/18/99		2.982				1.2272				1.8938				5.042

		2/19/99		2.968				1.245				1.9044				5.065

		2/20/99		2.968				1.245				1.9044

		2/21/99		2.968				1.245				1.9044

		2/22/99		2.998				1.2438				1.9024				5.026

		2/23/99		2.972				1.2396				1.8978				5.091

		2/24/99		2.931				1.2354				1.8932				5.175

		2/25/99		2.876				1.2392				1.889				5.304

		2/26/99		2.902				1.1972				1.8304				5.298

		2/27/99		2.902				1.1972				1.8304

		2/28/99		2.926		4		1.1864				1.891				5.298

		3/1/99		2.902				1.1952				1.898				5.394

		3/2/99		2.96				1.2012				1.908				5.332

		3/3/99		2.936				1.1894				1.8984				5.384

		3/4/99		2.928				1.1896				1.8978				5.412

		3/5/99		2.99				1.1938				1.9062				5.32

		3/6/99		2.99				1.1938				1.9062

		3/7/99		2.99				1.1938				1.9062

		3/8/99		3.029				1.2072				1.9258				5.278

		3/9/99		3.069				1.214				1.9296				5.172

		3/10/99		3.049				1.2138				1.9258				5.195

		3/11/99		3.028				1.2034				1.9064				5.208

		3/12/99		3.05				1.2092				1.9118				5.157

		3/13/99		3.05				1.2092				1.9118

		3/14/99		3.05				1.2092				1.9118

		3/15/99		3.051				1.2108				1.916				5.136

		3/16/99		3.048				1.1954				1.8936				5.105

		3/17/99		3.012				1.1906				1.8804				5.13

		3/18/99		3.017				1.1928				1.8796				5.109

		3/19/99		2.961				1.1916				1.8746				5.164

		3/20/99		2.961				1.1916				1.8746

		3/21/99		2.961				1.1916				1.8746

		3/22/99		2.972				1.189				1.8666				5.203

		3/23/99		2.978				1.2038				1.8858				5.179

		3/24/99		2.992				1.193				1.8644				5.158

		3/25/99		2.969				1.1914				1.8656				5.207

		3/26/99		2.954				1.1918				1.8668				5.205

		3/27/99		2.954				1.1918				1.8668

		3/28/99		2.954				1.1918				1.8668

		3/29/99		2.925				1.1886				1.8534				5.267

		3/30/99		2.966				1.1936				1.857				5.195

		3/31/99		2.946		3.69		1.1956				1.8386				5.24

		4/1/99		2.92				1.1958				1.829				5.285

		4/2/99		2.962				1.1948				1.8358				5.189

		4/3/99		2.962				1.1948				1.8358

		4/4/99		2.962				1.1948				1.8358

		4/5/99		2.957				1.19				1.831				5.194

		4/6/99		2.988				1.1916				1.8344				5.126

		4/7/99		2.981				1.1924				1.8142				5.13

		4/8/99		3.016				1.1892				1.8272				5.031

		4/9/99		3.002				1.1908				1.825				5.04

		4/10/99		3.002				1.1908				1.825

		4/11/99		3.002				1.1908				1.825

		4/12/99		2.985				1.189				1.8222				5.044

		4/13/99		2.932				1.1846				1.8122				5.107

		4/14/99		2.919				1.1788				1.8116				5.122

		4/15/99		2.885				1.1738				1.8012				5.163

		4/16/99		2.856				1.1714				1.7936				5.218

		4/17/99		2.856				1.1714				1.7936

		4/18/99		2.856				1.1714				1.7936

		4/19/99		2.848				1.1616				1.7686				5.178

		4/20/99		2.875				1.1654				1.773				5.151

		4/21/99		2.865				1.1652				1.762				5.163

		4/22/99		2.812				1.1646				1.7584				5.253

		4/23/99		2.811				1.163				1.7582				5.245

		4/24/99		2.811				1.163				1.7582

		4/25/99		2.811				1.163				1.7582

		4/26/99		2.807				1.1636				1.755				5.232

		4/27/99		2.8				1.1554				1.7554				5.22

		4/28/99		2.77				1.1462				1.7478				5.267

		4/29/99		2.804				1.1526				1.7556				5.205

		4/30/99		2.7		4.5		1.1432				1.7314				5.356

		5/1/99		2.7				1.1432				1.7314

		5/2/99		2.7				1.1432				1.7314

		5/3/99		2.68				1.1506				1.74				5.372

		5/4/99		2.676				1.1508				1.7364				5.411

		5/5/99		2.705				1.1494				1.7354				5.394

		5/6/99		2.648				1.1538				1.7236				5.502

		5/7/99		2.627				1.1484				1.7144				5.539

		5/8/99		2.627				1.1484				1.7144

		5/9/99		2.627				1.1484				1.7144

		5/10/99		2.632				1.1188				1.6976				5.529

		5/11/99		2.61				1.1214				1.697				5.591

		5/12/99		2.635				1.1202				1.6946				5.574

		5/13/99		2.678				1.0944				1.6664				5.47

		5/14/99		2.581				1.074				1.6456				5.695

		5/15/99		2.581		3.1		1.074				1.6456

		5/16/99		2.581				1.074				1.6456

		5/17/99		2.596				1.0948				1.6692				5.715

		5/18/99		2.653				1.1186				1.7152				5.67

		5/19/99		2.714				1.167				1.758				5.601

		5/20/99		2.75				1.193				1.778				5.603

		5/21/99		2.816				1.2034				1.7972				5.527

		5/22/99		2.816				1.2034				1.7972

		5/23/99		2.816				1.2034				1.7972

		5/24/99		2.871				1.2194				1.8204				5.475

		5/25/99		2.877				1.224				1.8294				5.487

		5/26/99		2.855				1.2186				1.814				5.551

		5/27/99		2.814				1.2192				1.8182				5.626

		5/28/99		2.834				1.2626				1.842				5.624

		5/29/99		2.834				1.2626				1.842

		5/30/99		2.834				1.2626				1.842

		5/31/99		2.846		3.66		1.2602				1.8438				5.624

		6/1/99		2.79				1.259				1.8356				5.771

		6/2/99		2.793				1.258				1.836				5.788

		6/3/99		2.811				1.264				1.8428				5.779

		6/4/99		2.785				1.2464				1.8218				5.809

		6/5/99		2.785				1.2464				1.8218

		6/6/99		2.785				1.2464				1.8218

		6/7/99		2.79				1.25				1.8222				5.805

		6/8/99		2.788				1.253				1.8206				5.824

		6/9/99		2.758				1.2504				1.8142				5.871

		6/10/99		2.755				1.252				1.814				5.916

		6/11/99		2.713				1.2464				1.8016				6.024

		6/12/99		2.713				1.2464				1.8016

		6/13/99		2.713				1.2464				1.8016

		6/14/99		2.747				1.26				1.8152				5.974

		6/15/99		2.749				1.2554				1.813				5.981

		6/16/99		2.768				1.2654				1.8196				5.935

		6/17/99		2.841				1.2684				1.8284				5.778

		6/18/99		2.809				1.263				1.819				5.837

		6/19/99		2.809				1.263				1.819

		6/20/99		2.809				1.263				1.819

		6/21/99		2.782				1.2638				1.8188				5.891

		6/22/99		2.751				1.2554				1.8082				5.934

		6/23/99		2.718				1.2556				1.8116				5.997

		6/24/99		2.695				1.2484				1.8106				6.049

		6/25/99		2.741				1.2636				1.8282				6.005

		6/26/99		2.741				1.2636				1.8282

		6/27/99		2.741				1.2636				1.8282

		6/28/99		2.772				1.2586				1.825				5.956

		6/29/99		2.793				1.2588				1.8258				5.926

		6/30/99		2.928		4.2		1.2806				1.8654				5.81

		7/1/99		2.956				1.2928				1.8718				5.831

		7/2/99		2.943				1.2754				1.8482				5.838

		7/3/99		2.943				1.2754				1.8482

		7/4/99		2.943				1.2754				1.8482

		7/5/99		3.016				1.2754				1.8488				5.838

		7/6/99		3.122				1.283				1.8506				5.87

		7/7/99		2.861				1.2826				1.8542				5.9

		7/8/99		2.909				1.2844				1.8602				5.832

		7/9/99		2.911				1.2854				1.8554				5.832

		7/10/99		2.911				1.2854				1.8544

		7/11/99		2.911				1.2854				1.8544

		7/12/99		2.961				1.275				1.8542				5.728

		7/13/99		2.969				1.2742				1.8596				5.702

		7/14/99		2.953				1.2734				1.8578				5.734

		7/15/99		2.945				1.2762				1.8608				5.721

		7/16/99		2.967				1.2748				1.8616				5.679

		7/17/99		2.967				1.2748				1.8616

		7/18/99		2.967				1.2748				1.8616

		7/19/99		2.966				1.2742				1.8576				5.667

		7/20/99		2.983				1.2828				1.867				5.643

		7/21/99		2.98				1.2818				1.8658				5.658

		7/22/99		2.932				1.2838				1.8612				5.773

		7/23/99		2.915				1.2762				1.852				5.837

		7/24/99		2.915				1.2762				1.852

		7/25/99		2.915				1.2762				1.852

		7/26/99		2.913				1.3268				1.8802				5.852

		7/27/99		2.956				1.326				1.8934				5.809

		7/28/99		2.978				1.3288				1.8958				5.799

		7/29/99		2.961				1.3326				1.8886				5.874

		7/30/99		2.953				1.3796				1.9384				5.906

		7/31/99		2.749				1.3772				1.9054				5.907

		8/1/99		2.749				1.3772				1.9054

		8/2/99		2.766				1.3752				1.9046				5.915

		8/3/99		2.779				1.3736				1.902				5.955

		8/4/99		2.802				1.3778				1.9052				5.946

		8/5/99		2.845				1.3824				1.9156				5.872

		8/6/99		2.8				1.3754				1.904				6.025

		8/7/99		2.8				1.3754				1.904

		8/8/99		2.8				1.3754				1.904

		8/9/99		2.748				1.3918				1.907				6.135

		8/10/99		2.757				1.3964				1.9124				6.157

		8/11/99		2.793				1.4046				1.9238				6.107

		8/12/99		2.744				1.3624				1.8756				6.144

		8/13/99		2.772				1.3548				1.879				6.05

		8/14/99

		8/15/99

		8/16/99		2.779				1.345				1.8768				6.041

		8/17/99		2.889				1.4098				1.9486				5.883

		8/18/99		2.925				1.4126				1.9502				5.87

		8/19/99		2.925				1.4114				1.9474				5.891

		8/20/99		2.931				1.4096				1.9528				5.879

		8/21/99		2.931				1.4096				1.9528

		8/22/99		2.931				1.4096				1.9528

		8/23/99		2.92				1.4052				1.9548				5.887

		8/24/99		2.967				1.4064				1.9588				5.831

		8/25/99		3.008				1.3992				1.965				5.732

		8/26/99		3.003				1.401				1.9662				5.752

		8/27/99		2.951				1.39				1.9396				5.864

		8/28/99		2.951				1.39				1.9396

		8/29/99		2.951				1.39				1.9396

		8/30/99		2.935				1.3992				1.9448				5.962

		8/31/99		2.951				1.4464				1.961				5.979

		9/1/99		2.958				1.4478				1.963				5.981

		9/2/99		2.947				1.45				1.9632				6.019

		9/3/99		3.016				1.45				1.9786				5.892

		9/4/99		3.016				1.45				1.9786

		9/5/99		3.016				1.45				1.9786

		9/6/99		3.018				1.4494				1.9792				5.892

		9/7/99		2.983				1.4554				1.9868				5.949

		9/8/99		3.01				1.4526				1.9858				5.93

		9/9/99		3.008				1.4542				1.9844				5.961

		9/10/99		3.054				1.4538				1.9886				5.892

		9/11/99		3.054				1.4538				1.9886

		9/12/99		3.054				1.4538				1.9886

		9/13/99		3.061				1.434				1.9764				5.915

		9/14/99		3.088				1.4356				1.9756				5.959

		9/15/99		3.026				1.4388				1.9812				5.928

		9/16/99		3.043				1.436				1.9804				5.898

		9/17/99		3.061				1.4288				1.9774				5.869

		9/18/99		3.061				1.4288				1.9774

		9/19/99		3.061				1.4288				1.9774

		9/20/99		3.039				1.4192				1.9752				5.908

		9/21/99		3.018				1.4182				1.9788				5.925

		9/22/99		3.019				1.414				1.9748				5.919

		9/23/99		3.071				1.4134				1.9706				5.846

		9/24/99		3.138				1.4114				1.9828				5.756

		9/25/99		3.138				1.4114				1.9828

		9/26/99		3.138				1.4114				1.9828

		9/27/99		3.132				1.4118				1.995				5.827

		9/28/99		3.074				1.4122				1.9884				5.891

		9/29/99		3.025				1.4122				1.9816				5.972

		9/30/99		3.037				1.4186				1.984				5.891

		10/1/99		3.003				1.4132				1.9524				5.999

		10/2/99		3.003				1.4132				1.9524

		10/3/99		3.003				1.4132				1.9524

		10/4/99		3.029				1.4286				1.9668				5.945

		10/5/99		2.999				1.4026				1.9474				6.04

		10/6/99		3.011				1.416				1.9574				6.04

		10/7/99		2.999				1.4134				1.9522				6.053

		10/8/99		3				1.4142				1.9496				6.04

		10/9/99		3				1.4142				1.9496

		10/10/99		3				1.4142				1.9496

		10/11/99		3.006				1.4146				1.9486				6.04

		10/12/99		3.04				1.412				1.9358				6.067

		10/13/99		3.043				1.4036				1.9374				6.122

		10/14/99		3.03				1.3938				1.9284				6.177

		10/15/99		3.112				1.4176				1.9582				6.067

		10/16/99		3.112				1.4176				1.9582

		10/17/99		3.112				1.4176				1.9582

		10/18/99		3.081				1.3948				1.9506				6.122

		10/19/99		3.05				1.3908				1.939				6.177

		10/20/99		3.035				1.3852				1.9298				6.191

		10/21/99		3.063				1.4008				1.9474				6.191

		10/22/99		3.071				1.3956				1.9372				6.205

		10/23/99		3.071				1.3956				1.9372

		10/24/99		3.071				1.3956				1.9372

		10/25/99		3.063				1.3822				1.932				6.219

		10/26/99		3.05				1.3794				1.9264				6.247

		10/27/99		3.104				1.3828				1.944				6.191

		10/28/99		3.145				1.3794				1.9522				6.122

		10/29/99		3.186				1.3434				1.9378				6.026

		10/30/99		3.186				1.3434				1.9378

		10/31/99		3.238				1.3456				1.9118				6.026

		11/1/99		3.223				1.3534				1.9148				6.053

		11/2/99		3.229				1.34				1.893				6.04

		11/3/99		3.227				1.3454				1.8942				6.012

		11/4/99		3.225				1.3444				1.8968				5.958

		11/5/99		3.226				1.3436				1.8982				5.917

		11/6/99		3.226				1.3436				1.8982

		11/7/99		3.226				1.3436				1.8982

		11/8/99		3.198				1.3266				1.8856				5.944

		11/9/99		3.172				1.3152				1.8674				5.971

		11/10/99		3.185				1.3138				1.8608				5.998

		11/11/99		3.209				1.3284				1.8782				5.985

		11/12/99		3.26				1.3182				1.863				5.93

		11/13/99		3.26				1.3182				1.863

		11/14/99		3.26				1.3182				1.863

		11/15/99		3.26				1.3314				1.8586				5.93

		11/16/99		3.227				1.3188				1.8402				5.971

		11/17/99		3.188				1.325				1.8448				6.04

		11/18/99		3.178				1.328				1.8458				6.061

		11/19/99		3.178				1.3336				1.8502				6.059

		11/20/99		3.178				1.3336				1.8502

		11/21/99		3.178				1.3336				1.8502

		11/22/99		3.145				1.3266				1.8464				6.089

		11/23/99		3.175				1.3278				1.8478				6.082

		11/24/99		3.166				1.3176				1.8326				6.089

		11/25/99		3.166				1.3176				1.8332				6.089

		11/26/99		3.152				1.3198				1.8272				6.117

		11/27/99		3.152				1.3198				1.8272

		11/28/99		3.152				1.3198				1.8272

		11/29/99		3.089				1.2882				1.8018				6.2

		11/30/99		3.05		5.4		1.2768				1.8152				6.174

		12/1/99		3.025				1.2754				1.8146				6.211

		12/2/99		3.007				1.2728				1.8112				6.235

		12/3/99		3.027				1.2764				1.8182				6.169

		12/4/99		3.027				1.2764				1.8182

		12/5/99		3.027				1.2764				1.8182

		12/6/99		3.042				1.2606				1.8052				6.154

		12/7/99		3.044				1.2636				1.8032				6.106

		12/8/99		3.011				1.254				1.7938				6.141

		12/9/99		3.01				1.2598				1.7988				6.133

		12/10/99		3.029				1.26				1.8024				6.072

		12/11/99		3.029				1.26				1.8024

		12/12/99		3.029				1.26				1.8024

		12/13/99		3.05				1.257				1.7994				6.098

		12/14/99		3.047				1.261				1.7948				6.209

		12/15/99		2.894		4.5		1.2576				1.7888				6.249

		12/16/99		2.878				1.2576				1.7852				6.3

		12/17/99		2.887				1.264				1.7986				6.298

		12/18/99		2.887				1.264				1.7986

		12/19/99		2.887				1.264				1.7986

		12/20/99		2.861				1.2564				1.7848				6.351

		12/21/99		2.856				1.2574				1.7808				6.365

		12/22/99		2.841				1.2516				1.7714				6.387
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Catastrophe Securities Since 1997
Expected Profit v. Expected Loss
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Catastrophe Securities Since 1997
Expected Profit v. Standard Deviation Loss
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Catastrophe Bonds Since 1997
Expected Profit v. Expected Loss

6.00% o
‘ R’ =0.0819
S 4 00% 4 O
£ ¢ ¢
o
% . S Y X 4
Z 2.00% * ¢
o~ L 4
¢ *
0.00%
0.00% 0.25% 0.50% 0.75% 1.00%
Expected Loss

Source: AON Capital Markets



Catastrophe Bonds Since 1997
Expected Profit v. Standard Deviation Loss
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3.7 Regression Statistics

Expected Profit=a+bxEL+cxSD

All Securtties
Variable Slope t
EL 1.3408 1.6800
SD 0.0700 0.3800
Securities With Expected Loss < 1%
Variable Slope t
EL -2.5775  -1.2137
SD 0.5765 2.2482

Source: AON Capital Markets



Sheet1

		All Securities

		Variable		Slope		t

		EL		1.3408		1.6800

		SD		0.0700		0.3800

		Securities With Expected Loss < 1%

		Variable		Slope		t

		EL		-2.5775		-1.2137

		SD		0.5765		2.2482






i3.8 Weather Derivatives

= Heating / cooling degree days
= ENRON

= Weather
= Koch Industries/Kelvin Ltd.
= Portfolio Of 28 Derivative Contracts Covered
= Temperature Sensitive
= $50m Two Tranche Transaction

= Some reinsurers trade in market
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i3.9 Cat Bond Swap

= After USAA deal, reinsurer believed
Residential Re losses well correlated
with their portfolio

s Wanted to short Residential Re cat
bonds

= Goldman Sachs executed as a swap
=« USAA bonds had been over-subscribed
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iB.lO Recent Developments

a. On-Shore Securitization

C. Retail Securitization

c. Other Securitization Prospects
d. Protected Cell companies
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iB.lO.a On-Shore Securitization

= Advantages

=« Expand investor universe
= Legal limitations keep some on-shore
= Investor philosophy keeps others on-shore
= Minimize income tax effect
= Use of equity tranche
= Target corporate sponsors for equity tranche

= Design Hurdles

= Eliminate regulation threat
= Investors don’t want to be regulated as insurers
= Reinsured doesn’t want note-holder pleading ignorance

= Isolate SPV from guaranty funds and assessments
= Collateralize reinsurance agreement
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3.10.a On-Shore Securitization

= Benefits e
= Broader investor base L
= Greater regulatory certalnty T l
= Greater tax certainty -

«— Note Holder
Note Proceeds
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iB.lO.b Retail Securitization

= Disneyland Tokyo
= Concentric Ltd.
= $100m earthquake cover

= Parametric Trigger
= Three rings around park
= [rigger points
= Innerring, 6.5

= Middle ring, 7.1
= Outer ring, greater than 7.6
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i 3.10.c Other Securitization Prospects

= Securitization of other lines?
= Balance desirability to investor with undesirability

for insurer

=« Does not make sense for insurer to securitize low
volatility, predictable lines

=« Many products (perceived as) too heterogeneous
= MBS secondary market led to standardization
= Would standardization be a bad thing for insurance?

= Credit risk (Gerling/SECTRS) and lease residual
value (Toyota/Gramercy Place) have been
Securitized
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iB.lO.d Protected Cell Companies

= ACE Ltd. has protected cell company (PCC) in
Guernsey

= Net capacity of $200M

= Segregated assets with full statutory
protection

= Multiple owners

=« Bundle securitizations without expense of multiple
SPVs

= Alternative to captive structure
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4. References and Links

= 'Recent Developments = CAS Website

in Risk Transfer” John = Discussion of Wacek
Aquino and Stephen Proceedings paper by
Mildenhall Stephen Mildenhall

. : = Compares Black-Scholes
= CAS Spring Meeting and actuarial approaches

= Slides 75-80, 83-9 and .
93-4 taken from JA's talk o pricing _
= CNA Re Website

= CAS _WEbS'te = Securitization 2000 notes
= Slides from talks

= 1999 Discussion papers
on Securitization
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i 4. References,

WWW.casact.org
m WWW.S04.0rg

=  WWW.Chare.com
= WWW.amre.com

= Www.genre.com

= WWW.rmS.com

= Www.erisks.com

= WWW.riskmetrics.com

= www.science-finance.fr
= XxX.lanl.gov

Links, and Joke

= WWW.aon.com
= WWW.guycarp.com

= Wwww.actuary.com

=  www.freeedgar.com

=  www.actuarialjokes.com

How many actuaries does it take to change a
light bulb?

a) How many did it take last year?

b) How many do you want it to take?

c) None, after credibility weighting, we have
indications that the bulb is still lit.

d) None, the insurance department is not allowing
any modifications to the bulb at this time.

e) Have any of our competitors changed bulbs yet?
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http://www.casact.org/
http://www.soa.org/
http://www.cnare.com/
http://www.amre.com/
http://www.genre.com/
http://www.rms.com/
http://www.erisks.com/
http://www.riskmetrics.com/
http://www.science-finance.fr/
http://xxx.lanl.gov/
http://www.aon.com/
http://www.guycarp.com/
http://www.actuary.com/
http://www.freeedgar.com/
http://www.actuarialjokes.com/
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