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Data

Tick Data from Inter-dealer Market

¢ March 4, 2005 to March 27, 2008

¢ Captures 42% of inter-dealer TIPS trading

¢ Extending to Q3 & Q4 2008 would prove invaluable
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Announcement Effects

Auction results

¢ Surprising result (tail or coming rich) can set and change the tone for
the market and be a turning point; also a major ‘price discovery’ day

¢ Asymmetrical risk
¢ Non-standard Bids: more important in recent auctions

CPl release

¢ For most investors, the starting point for pricing are nominal yields,
not real yields, so breakevens important, especially for shorter-dated
TIPS -- may change going forward

¢ Carry is defined for another month
¢ Nominal valuation of TIPS is via CPI

Employment

¢ An indicator of real growth, good indicator of long-term core CPI
¢ Volatile trading conditions, requires liquidity

3¢ UBS



Announcement Effects (cont’d)

Crude Oil Inventory Data, Etc.
¢ Oil: biggest driver of shorter-dated TIPS (core vs headline CPI)
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Liquidity

On-the-runs vs off-the runs

¢ Trading activity:
— 10y: $136m for on-the-run vs $22m individual off-the-run (16%)
— 5y: $87 vs $27m (31%)
— 20y: $30m vs $6m (20%)
— Note: off-the-run 5y volumes similar to off-the-run 10y

¢ Implications for illiquidity discount
¢ Bid/ask spread not different

¢ Quoted depth not different

¢ Prevalence of quotes different
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Suggestions

¢ Extension of dataset to include the very interesting Q4 2008 period and noting changes in
illiquidity over time; of special interest would be the Apr 12 vs Jan or Jul 12s and Apr 13 vs
Jan or Jul 13s where the liquidity differentials would be large (on-the-run 5y vs off-the-run
10y in the 2013 maturity and off-the-run 5y vs off-the-run 10y in the 2012 maturity); this ties
In to some of the analysis | have made pricing the par floor options

¢ The pre- and post-auction data showing the sudden and sharp volume and frequency of
trade decreases when TIPS go from being on-the-run to being off-the-run would indicate a
possible similar drop in liquidity which would manifest itself in price/yield or breakeven
changes; would be useful to look at the same time period and note any such changes -- my
hunch is that the change is not as dramatic as the drop in volume/freq; it would be
interesting to see how long it takes for the drop in liquidity to translate into an appropriate
change in the illiquidity discount; for periods where the relative illiquidity discount between
on-the-run and off-the-run TIPS was 30 bps, say, the price difference change may not be as
obvious or as interesting; for the Q4 period or a similar period in the future, it would be more
interesting ... the mid-Jan issuance is still a less liquid period than your dataset and could
provide interesting results

¢ Prevalence: define appropriate bid/ask spreads for each TIPS/maturity area such that any
wider 2-way is taken out of consideration for prevalence (e.g. at an extreme 50 bp wide 2-
way is as unhelpful as a 1-way market and for most stable market conditions, a 20bp wide 2-
way is also unhelpful and may not indicate prevalence)
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On-the-run vs. off-the-run TIPS Liquidity Differentials

SECTION 2 Extension of Study and Application to Q2-Q4 2008 Data
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Global 10y Breakevens: 1 April 2008 through February 2009
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TIPS Breakevens: Apr-13, Jul-13, Apr-12 & Jul-12
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Inflation Breakeven
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Apr-13 & Jul-13 TIPS Breakevens
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Apr-12 & Jul-12 TIPS Breakevens
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Lower Bound on the Illiquidity Term: L

R°” = the observed real yield
R™ = the true real yield

L = the illiqudity discount expressed in bps per annum

O = the par floor option premium expressed in bps per annun

R™=R"+L-0

obs *

RJull3 - RJull3 "'LJuns o 0Jull3
obs %

RAprlS - RApr13 +LApr13 o 0Apr13
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Lower Bound on the Illiquidity Term: L

obs o
RJuZl3 — RJuZl3 +LJull3 o OJull3

obs *
RApr13 - RApr13 + LApr13 B 0Apr13

Assume O, ,,=0,and L, ,,> 0

Lz = 0L, with 0 < ¢; <1

R.,.:= [ (ijm) using the slope of the real curve and seasonal assumptions

obs __ *
RJull3 o f(RApr13)+ LJull3

obs ) OApr13 — g(R* 9N7V01)
RApr13 = RApr13 + 0€3LJull3 - OApr13

4 unknowns : R} ...03,L,,,5,V0l
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Similarly for 2012 Apr & Jul TIPS

obs %
RJullZ o f(RApr12)+LJull2

obs *
Ryppr= Ryt 0L~ 0Aprl2
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Establish a Lower Bound on the Illiquidity Term: L

5 January, 2009: using different values for alpha

Aprl2 & Jull2 TIPS{05-Jan-09
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Source: UBS Inflation Trading Desk

obs __ *
RJullZ - f(RApr12)+ LJu[lZ

obs __ *
Ry = Rypnt 0L~ OAprl2

1. Alpha = 1.0 gives a lower bound
for a given Vol

2. Alpha = 1.0 & Vol = 0 gives the
absolute lower bound for L

3. Solutions do not exist for alpha
lower than 0.65

4. Alpha smaller than 0.8 requires
Vols much lower than the 12-month
average Vol of 5%

5. Most likely alpha between 0.9
and 1.0, so Aprl2 TIPS Liquidity is
likely to be close to Jul12 TIPS
Liquidity
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Liquidity coming back to the market: 24-Nov-08 to 05-Jan-09

Results for different dates using alpha = 1.0

Aprl2 & Jull2 TIPS: alpha =1.0
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obs __ *
RJullZ - f(RApr12)+ LJu[lZ

obs __ *
Ry = Rypnt 0L~ OAprl2

1. Use alpha = 1.0 to compare
lower bounds for L (given Vol) for
different dates

2. Not surprisingly, 24-Nov-08 gives
the highest L

3. As liquidity comes back to the
TIPS market by mid-Dec and early
January, L drops lower and lower

4. Low point in breakevens (15-
Dec-08) was not the high point in
market illiquidity
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Aprl3 & Jull3 TIPS: 05-Jan-09
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Disclaimer

This material has been prepared by UBS AG, or an affiliate thereof ("UBS"). In certain countries UBS AG is referred to as UBS SA.

This material is for distribution only under such circumstances as may be permitted by applicable law. It has no regard to the specific investment objectives, financial
situation or particular needs of any recipient. It is published solely for informational purposes and is not to be construed as a solicitation or an offer to buy or sell any
securities or related financial instruments. No representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of
the information contained herein, nor is it intended to be a complete statement or summary of the securities, markets or developments referred to in the materials. It
should not be regarded by recipients as a substitute for the exercise of their own judgement. Any opinions expressed in this material are subject to change without
notice and may differ or be contrary to opinions expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. UBS is
under no obligation to update or keep current the information contained herein. UBS, its directors, officers and employees' or clients may have or have had interests or
long or short positions in the securities or other financial instruments referred to herein and may at any time make purchases and/or sales in them as principal or agent.
UBS may act or have acted as market-maker in the securities or other financial instruments discussed in this material. Furthermore, UBS may have or have had a
relationship with or may provide or has provided investment banking, capital markets and/or other financial services to the relevant companies. Neither UBS nor any of
its affiliates, nor any of UBS' or any of its affiliates, directors, employees or agents accepts any liability for any loss or damage arising out of the use of all or any part of
this material.

Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Past performance is not necessarily
indicative of future results. Foreign currency rates of exchange may adversely affect the value, price or income of any security or related instrument mentioned in this
presentation. Prior to entering into a transaction you should consult with your own legal, regulatory, tax, financial and accounting advisers to the extent you deem
necessary to make your own investment, hedging and trading decisions. Any transaction between you and UBS will be subject to the detailed provisions of the term
sheet, confirmation or electronic matching systems relating to that transaction. Clients wishing to effect transactions should contact their local sales representative.
Additional information will be made available upon request.

United Kingdom and rest of Europe: Except as otherwise specified herein, this material is communicated by UBS Limited, a subsidiary of UBS AG, to persons who are
market counterparties or intermediate customers (as detailed in the FSA Rules) and is only available to such persons. The information contained herein does not apply
to, and should not be relied upon by, private customers. Switzerland: These materials are distributed in Switzerland by UBS AG to persons who are institutional
investors only. Italy: Should persons receiving this materials in Italy require additional information or wish to effect transactions in the relevant securities, they should
contact Giubergia UBS SIM SpA, an associate of UBS SA, in Milan. United States: These materials are distributed by UBS Securities LLC or UBS Financial Services Inc.,
subsidiaries of UBS AG, or solely to US institutional investors by UBS AG or a subsidiary or affiliate thereof that is not registered as a US broker-dealer (a "non-US
affiliate"). Transactions resulting from materials distributed by a non-US affiliate must be effected through UBS Securities LLC or UBS Financial Services Inc. Canada:
These materials are being distributed in Canada by UBS Securities Canada Inc., a subsidiary of UBS AG and a member of the principal Canadian stock exchanges &
CIPF. Hong Kong: The materials relating to equities, corporate finance and other securities business, and related research, are being distributed in Hong Kong by UBS
Securities Asia Limited. The material relating to foreign exchange, fixed income products and other banking business, and related research, are being distributed in
Hong Kong by UBS AG, Hong Kong Branch. Singapore: These materials are distributed in Singapore by UBS Securities Singapore Pte. Ltd or UBS AG, Singapore
Branch. Japan: The materials relating to equities, fixed income products, corporate finance and other securities business, and related research, are distributed in Japan
by UBS Securities Japan Ltd. The materials relating to foreign exchange and other banking business, and related research, are distributed in Japan by UBS AG, Tokyo
Branch. Australia: These materials are distributed in Australia by UBS Advisory and Capital Markets Australia Ltd and UBS Securities Australia Ltd, licensed securities
dealers. New Zealand: These materials are distributed in New Zealand by UBS New Zealand Ltd.

© Copyright 2009 UBS. All rights reserved.
UBS specifically prohibits the redistribution of this material and accepts no liability whatsoever for the actions of third parties in this respect.
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