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Long-Term “Ultra” Treasury Bond Futures
and Liability-Driven Investment

By Daniel Grombacher, Director, Financial Research and Development

New Ultra T-Bond futures provide an attractive risk management solution for
liability-driven pension fund managers who seek to mitigate duration mismatches
between plan assets and liabilities, without disrupting asset allocation strategy.

Through the mid- and late 1990s, pension fund managers typically used
asset-driven investment strategies to meet the funding requirements of
plan liabilities. They invested in broad portfolios of assets which were
benchmarked to established market indexes, and which bore little or no
connection to plan liabilities. These asset-driven strategies succeeded
brilliantly, as long as asset returns both exceeded established benchmarks
and funded plan liabilities. Thus, by 1999 year-end, the average S&P 500

pension plan was approximately 120 percent funded.

These strategies fared less well, however, with the dramatic declines in
equity prices and interest rates in the early years of this decade. Funds
guided by asset-driven strategies suffered simultaneous declines in asset
returns and increases in plan liabilities. By the end of 2002, the funding
ratio of the average S&P 500 pension plan had plunged to about 80 percent.

Against this backdrop, liability-driven investment (LDI) strategies have
come into favor, because they recognize explicitly that a plan’s ultimate goal
is not to match or exceed the performance of other pension plans or market

benchmarks, but to fund the pension plan’s liabilities.

Despite LDI’s rise in popularity — or perhaps because of it — plan sponsors have
rediscovered that the structure of plan liabilities remains very different from a
traditional fixed income portfolio. Many pension funds, for example, make core
fixed income allocations in securities with modified durations between three
and seven years. A typical defined benefit plan, however, may have liabilities
with modified durations between 12 and 15 years. Such duration mismatches

make the plan’s funding status vulnerable to interest rate volatility.

Consider a pension fund fully invested in a diversified portfolio of investment
grade bonds. The bond portfolio has a market value of $1 billion and a modified
duration of five years. The DVO1 of the plan’s assets — the dollar value of a

uniform change of one basis point in market yields — is $500,000.

That is, where:
* 'V, is the market value of the asset portfolio
+ D, isits modified duration

Dv01, is its DVO1

0.0001 is one basis point in decimal terms

DVOlL =D, x V x 0.0001
For the example at hand,

$1.2 million = (12 years) x $1 billion x (0.0001 per year)



The portfolio is structured to meet the funding requirements of the plan’s
liabilities. These also have a market value of $1 billion, but they have a modified
duration of 12 years and a correspondingly larger DVO1 of $1.2 million. In

obvious notation:
DVOlA:DA X VA x 0.0001

In this case,
$500,000 = (5 years) x $1billion x (0.0001 per year)

The gap between asset and liability DVO1s means that the plan’s coverage
of its liabilities is highly sensitive to changes in interest rate levels. For
example, if interest rates rise by one basis point in yield, the pension
fund will be overfunded by $700,000, equal to the difference between the
$500,000 loss in market value of assets and the $1.2 million decrease in

market value of plan liabilities.

As Exhibit 1 illustrates, a 100-basis point rise in yields would cause the plan
to be overfunded by approximately $70 million. With the market value of
the plan’s liabilities having fallen roughly $120 million (from $1 billion

to around $880 million), the magnitude of overfunding in relative terms
would be approximately 8 percent of liabilities (equal to $70 million/$880
million). Conversely, a 100-basis point drop in market yields would cause

the plan to be underfunded by more than 6 percent of its liabilities.

Exhibit 1:
The Impact of Yield Volatility on Plan Funding
Yield Change in Change in Net :‘er:d'n
Change Assets Minus Liabilities Equals Funding (;'C + (; £ g
(BPS) ($ Millions) ($ Millions) ($ Millions) Liabilities)
100 -50 - -120 = 70 8.0
50 -25 - -60 = 35 37
0 0 = 0 = 0 0.0
-50 25 - 60 = -35 -3.3
-100 50 = 120 = -70 -6.2

With Ultra T-Bond futures, a straightforward futures overlay strategy permits
the fund manager to rectify the imbalance between asset and liability durations.
Assuming the plan charter permits use of exchange-listed derivatives, the fund
manager may close the duration gap by synthetically extending the duration of
plan assets through the purchase of Ultra T-Bond futures. In terms of DV01s:

DvO1, =DVO01, + (DVO1 x Number of Futures Contracts)

Futures
For this example, assume that the DVO1 of the Ultra T-Bond futures is $195 per
contract which has a notional value of $100,000. Then the appropriate scale

of the duration extension overlay would be 3,590 contracts, determined by

rearranging terms in the equation above:

(DVO1, - DVO1,) /DVOL, =
($1.2 million — $500,000) / ($195 per contract)

As Exhibit 2 indicates, with this synthetic duration-extension overlay, pension
assets would fluctuate by less than one percent of plan liabilities over a

range of plus/minus 100 basis points.

Exhibit 2:
The Impact of Yield Volatility on Plan Funding with an
Ultra Treasury Bond Futures Overlay

Yield Change in Change in Net :;llf: din
Change Assets Minus Liabilities Equals Funding (Pt ofg

(BPS) ($ Millions) ($ Millions) ($ Millions) Ligtsiiics)

100 -116.3 = -120 = 37 0.4

50 -58.2 - -60 = 18 0.2

(o] 0 = 0 = 0 0.0

-50 64.9 - 60 = 49 0.5

-100 129.9 = 120 = 9.9 0.9



CME Clearing guarantee

The merits of an overlay strategy using Ultra Treasury Bond futures are many, CME Clearing protects the financial integrity of CME Group markets. By
especially when compared to other market alternatives such as over-the- serving as the counterparty to every transaction, CME Clearing becomes
counter interest rate derivatives or cash bonds. the buyer to every seller and the seller to every buyer, virtually eliminating

Preservation of the core asset allocation strategy

Many LDI fund managers have attempted to add duration to their
portfolios by shifting into fixed income assets with longer durations, or

by allocating more portfolio exposure to fixed income assets at the expense
of other asset classes, or both. Adding longer duration cash bonds is apt

to force the fund manager to move away from the plan’s core asset

allocation strategy.

By contrast, the Ultra T-Bond futures overlay enables the fund manager
to adhere to the plan’s core asset allocation strategy, while obtaining the

desired extension of duration in the plan’s asset portfolio.

Reduction of balance sheet and income statement volatility
The futures overlay with Ultra T-Bond futures may reduce volatility in
the fund’s net income, by mitigating or eliminating losses related to

underfunding, which would be charged to shareholder’s equity.

The addition of longer duration cash bonds will add to the balance sheet.
As a result, the earnings and variations in market value associated with
these bonds may adversely impact shareholder’s equity and thus contribute

to income volatility.

Capital efficiency

The Ultra T-Bond futures overlay would require only modest amounts

of capital to be reserved against the risk of adverse market moves. In the
example above, assuming the initial performance bond for a hedge position
is $3,500 per contract, the fund manager would expect to post initial
margin of nearly $12.5 million, equivalent to 1.3 percent of plan assets.
Fund managers can pledge their existing Treasury or Agency securities as

initial margin.

By comparison, LDI fund managers who employ overlay strategies

with OTC derivatives or cash bonds will not have the benefit of paying
lower performance bonds or receiving spread credits against market
positions they already may have in other interest futures listed at

CME Group exchanges. Depending on the creditworthiness of the LDI
fund using an OTC overlay, the fund may be charged an initial collateral
requirement per its ISDA Credit Support Annex. For authoritative

and up-to-date information on margin requirements, please visit

WWW.Cmegroup.com/margins.

credit risk for each market participant. In its more than 100-year history,
there has never been a failure of a clearing member firm resulting in a loss

of customer funds.

Among its manifold benefits, the CME Clearing guarantee effectively
removes the need for entering into time-consuming ISDA Master
Agreements, for establishing and maintaining bilateral collateralization
agreements, for posting counterparty credit surcharges, or for entering into

auxiliary OTC credit default swaps to insure against counterparty failure.

Position scalability

Given the nature of exchange-listed futures, the transactional costs

of entering, liquidating, or making adjustments to an overlay position
composed of Ultra T-Bond futures are low relative to various alternatives,
such as OTC derivatives or often less liquid fixed-income assets. In
addition, exchange-listed futures such as Ultra T-Bond futures benefit from
transparent pricing, and are not susceptible to the inherent risks of delivery

failure in the financing markets like cash bonds.

Flexibility of exposure for fiduciaries

Investment managers are often prohibited from making short sales of
assets, such as cash Treasury bonds. For many, however, the same plans
permit holding of short open interest in exchange-listed futures contracts,

such as Ultra and classic Treasury Bond Futures.

Users of futures overlay strategies must always keep basis risk in mind. For
example, many pension funds discount plan liabilities with a AA corporate
yield curve. Clearly, a futures overlay constructed with Ultra Treasury Bond
futures, which reference U.S. Treasury credit exposure, will not correlate
perfectly to AA corporate yield dynamics. Credit spread risk may either benefit
or detrimentally impact the futures overlay as a direct result of fluctuations in

corporate bond yields.

www.cmegroup.com/ultra.



CME Group

A CME/Chicago Board of Trade/NYMEX Company

CME GROUP HEADQUARTERS CME GROUP REGIONAL OFFICES
20 South Wacker Drive info@cmegroup.com New York Houston Washington D.C.
Chicago, Illinois 60606 8003313332 212 299 2000 713 658 9292 202 638 3838
cmegroup.com 3129301000
London Singapore Tokyo
+44 20 7796 7100 +65 6593 5555 +81 35403 4828
Séo Paulo

+55 11 2565 5999

Ultra T-Bond futures are listed with and subject to the rules and regulation of CBOT.
ISDA is a registered trademark of the International Swaps and Derivatives Association, Inc.

Futures trading is not suitable for all investors, and involves the risk of loss. Futures are a leveraged investment, and because only a percentage of a contract's value is required to trade, it is possible to lose more than the amount of money deposited
for a futures position. Therefore, traders should only use funds that they can afford to lose without affecting their lifestyles. And only a portion of those funds should be devoted to any one trade because they cannot expect to profit on every trade.

CME Group is a trademark of CME Group Inc. The Globe Logo, CME, Chicago Mercantile Exchange and Globex are trademarks of Chicago Mercantile Exchange Inc. CBOT and the Chicago Board of Trade are trademarks of the Board of Trade of the
City of Chicago, Inc. New York Mercantile Exchange and NYMEX are registered trademarks of the New York Mercantile Exchange, Inc. COME X is a trademark of Commodity Exchange, Inc.

The information within this brochure has been compiled by CME Group for general purposes only. CME Group assumes no responsibility for any errors or omissions. Although every attempt has been made to ensure the accuracy of the information
within this brochure, CME Group assumes no responsibility for any errors or omissions. Additionally, all examples in this brochure are hypothetical situations, used for explanation purposes only, and should not be considered investment advice or
the results of actual market experience.

All matters pertaining to rules and specifications herein are made subject to and are superseded by official CME, CBOT and NYMEX rules. Current rules should be consulted in all cases concerning contract specifications.

Copyright © 2009 CME Group. All rights reserved. IR272/400/1209



