m /// Stress Testing Market Report

Testing for the End of the “LTRO Effect”
June 2012

Stress Testing Market Report

Testing for the End of the “LTRO Effect”

Audrey Costabile and Zita Marossy

audrey.costabile@msci.com

zita.marossy@msci.com

June 2012

Introduction

The European Central Bank’s Long-Term Refinancing Operation (LTRO) has altered the relationship
between German sovereign yields and 5-year German credit default swap (CDS) spreads. During the first
half of 2012, German yields decreased significantly while German CDS spreads widened as the cost of
credit protection increased.

In this report, we analyze the “LTRO Effect,” which creates additional demand for German bunds
because of their safety as collateral. We propose a hypothetical stress test through the lens of
RiskManager that explores three elements:

1. The effects of removing LTRO liquidity program
2. Areturn to higher German yields, and
3. Are-coupling of the bund-CDS relationship.

Since the introduction of the LTRO has had positive effects on European equities and risky assets, we
analyze this stress on representative equity and fixed income portfolios that are based on these indices:

e  MSCI Europe Index
e MSCI World Index

e Bank of America Merrill Lynch EMU Broad Market Index
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German Yields Decreased as CDS Spreads Increased

For the first time in history, the return on the two-year German government bond was below zero in
June 2012." Figure 1 shows that the 5-year zero coupon yields on German government bonds falling
below one percent. Rates on German Bunds have had a decreasing trend since the second quarter of
2011.

Figure 1: The 5-Year Zero-Coupon Bund Yield in EUR.
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The decrease in German government bond yields occurred at the same time CDS spreads widened. In
early June 2012, the probability of default based on the 5-year CDS spread (see Figure 2) indicated that
the riskiness of German government bonds increased during the last two months.

percent

Bund yields and CDS spreads effectively decoupled. The “carry” on a covered bond position of a long
hypothetical 5-year constant maturity German government bond position and CDS protection is now
negative (see Figure 3).> The yields on Bunds are lower relative to a yield that is calculated from a CDS-
based valuation.

D Goodman, K Jenkins: German 2-Year Yield Drops Below Zero As Crisis Deepens. Bloomberg, June 2, 2012.

* The carry on this position is defined as the internal rate of return or yield to maturity of the portfolio that consists of a long government bond and a long CDS
protection.
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Figure 2: Annual Default Probabilities for Germany Calculated on 5-Year CDS Spreads (assuming a recovery
rate of 25 percent).
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Figure 3: Yield on a Hypothetical 5-year Constant Maturity Covered Bond (bond + CDS protection).
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What Makes German Bunds So Attractive?

There are several factors that can make bond prices deviate from their CDS-based value.®> For example,
the bond yield can be relatively low compared to the CDS-based value because of the “cheapest-to-
deliver” option of the CDS.*

The obligation of the German government offers protection against the breakup of the Eurozone as well
as global crises.” To illustrate this point, we observed that the “carry” on the covered bonds in Figure 3
decreased as additional demand for Bunds increased, due to flight-to-quality behavior during the US
sovereign debt downgrade in August 2011 and before the confidence vote about Greek Prime Minister
Papandreou in November 2011.

Another source of additional demand is a consequence of the European Central Bank’s long-term
refinancing operation (LTRO), leading to the “LTRO Effect.” The program allows the ECB to lend on a
preferential rate to Eurozone banks and accepts Eurozone government bonds as collateral. Bunds
provide additional value to the bond holder by creating access to these preferential rates.

What if LTRO Ends? Specifying a Stress Test

Absent of other factors, low government bond rates will revert higher if the monetary easing program
no longer provides additional liquidity for the Eurozone. In this case, the extra demand for German
government bonds would decline, Bund yields and Eurozone government yields would rise, and the
difference between the Bund yield and CDS spread would return to its original pre-LTRO level.

The ECB announced the creation of the LTRO on December 8, 2011. The difference between the 5-year
Eurozone government zero-coupon yield and 5-year CDS spread for Germany narrowed by 42 bps (see
Figure 3) within one month following the introduction of the program.

To create a stress test for the end of the LTRO, we design a scenario where factors move in the opposite
direction as they did after the introduction of LTRO. In the scenario (see Table 1), we fix the CDS spreads
for Germany at their current levels, and shock the 5-year Eurozone government zero coupon yield by 42
bps. This scenario mimics the decrease in the extra demand for Eurozone government bonds at
unaffected risk levels.

Table 1: End of the European Central Bank’s LTRO — Stress Test Shocks.

Factors Change
CDS spread for Germany — 60 month unchanged
Euro Government Debt Benchmark — 60 month +42 bps

2z Marossy, C Finger: Quantifying the Bond Basis Risk. A RiskMetrics RiskManager Case Study. MSCI Product Insight, May 2012.

*The CDS protection buyer has a cheapest-to-deliver option when selecting a deliverable obligation in the event of default. This option is priced in the CDS spread
and increases it without any increase in the riskiness of the bond issuer.

® Fonds Professionell Online quoting Dieter Hein: Who buys bonds with a negative yield? June 13, 2012.
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Stress Test Results

Table 2 presents the results of the predictive stress testing where the shocks of Table 1 are spread to
other factors based on their covariances. The calculations were based on covariances for a 5-day horizon
with a lookback period of 3 years and a decay factor of 0.97. The base values of the market factors were
as of June 15, 2012.

As the change in the Bank of America Merrill Lynch EMU Broad Market Index indicates, there was a
general decline in the Eurozone bond market when the additional source of liquidity was no longer
provided for the markets.

Equity markets were also affected by the removal of the liquidity injection: the European and global
stock markets represented by the MSCI Europe Index and the MSCI World Index showed losses of 4.52
percent and 4.70 percent, respectively, when measured in Euros. The withdrawal of monetary easing in
this hypothetical stress test caused significant indirect effects on equity markets.

Finally, from the US Dollar perspective, the scenario losses were more significant due to a predicted
weakening of 0.87 percent of the Euro against the US Dollar.

Table 2: Stress Test Results (5-day horizon with a lookback period of 3 years and a decay factor of 0.97).

Portfolio Change in EUR Change in USD
Bank of America Merrill Lynch EMU Broad Market Index -1.03% -1.89%

MSCI Europe Index -4.52% -5.35%

MSCI World Index -4.70% -5.53%

Conclusion

The European Central Bank’s Long-Term Refinancing Operation (LTRO) creates extra demand for
Eurozone government bonds. This extra demand, resulting in lower rates and the safe haven status of
German government bonds, has decoupled Bund yields from CDS prices.

Our models suggest that a hypothetical stress test specifying the end of the “LTRO effect” would force
bonds yields back to pre-program levels, and re-couple with CDS spreads. These results suggest that
absent of other factors, the disappearance of additional liquidity would cause a general decline in bond
markets within the Eurozone and would also have a significant indirect effect on regional and global
equity markets.

For assistance implementing this stress test in RiskManager, please contact your customer service
representative.

MSCI Appled Reseach — - msci.com
© 2012 MSCI Inc. All rights reserved. —_—

Please refer to the disclaimer at the end of this document 50f6 RV Jan 2012




m ),,,,/// Stress Testing Market Report
- Testing for the End of the “LTRO Effect”

June 2012

Client Service Information is Available 24 Hours a Day

clientservice@msci.com

Americas Europe, Middle East & Africa Asia Pacific

Americas 1.888.588.4567 (toll free) Cape Town +27.21.673.0100 China North 10800.852.1032 (toll free)
Atlanta +1.404.551.3212 Frankfurt +49.69.133.859.00 China South 10800.152.1032 (toll free)
Boston +1.617.532.0920 Geneva +41.22.817.9777 Hong Kong +852.2844.9333
Chicago +1.312.675.0545 London +44.20.7618.2222 Seoul 798.8521.3392 (toll free)
Montreal +1.514.847.7506 Milan +39.02.5849.0415 Singapore 800.852.3749 (toll free)
Monterrey +52.81.1253.4020 Paris 0800.91.59.17 (toll free) Sydney +61.2.9033.9333

New York +1.212.804.3901 Tokyo +81.3.5226.8222

San Francisco +1.415.836.8800

Sao Paulo +55.11.3706.1360

Stamford +1.203.325.5630

Toronto +1.416.628.1007

Notice and Disclaimer

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its
subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the
“Information Providers”) and is provided for informational purposes only. The Information may not be reproduced or redisseminated in whole or in part without prior written permission
from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information many not be used to
create indices, databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or
other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR
IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF
ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE
INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the
Information for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not
exclude or limit any liability that may not by applicable law be excluded or limited, including without limitation (as applicable), any liability for death or personal injury to the extent that
such injury results from the negligence or wilful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past
performance does not guarantee future results.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

MSCI’s indirect wholly-owned subsidiary Institutional Shareholder Services, Inc. (“ISS”) is a Registered Investment Adviser under the Investment Advisers Act of 1940. Except with respect
to any applicable products or services from ISS (including applicable products or services from MSCI ESG Research Information, which are provided by ISS), none of MSCI’s products or
services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and none of MSCl’s
products or services is intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such.

The MSCI ESG Indices use ratings and other data, analysis and information from MSCI ESG Research. MSCI ESG Research is produced ISS or its subsidiaries. Issuers mentioned or included
in any MSCI ESG Research materials may be a client of MSCI, ISS, or another MSCI subsidiary, or the parent of, or affiliated with, a client of MSClI, ISS, or another MSCI subsidiary, including
ISS Corporate Services, Inc., which provides tools and services to issuers. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indices or other products, have not
been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, ISS, CFRA, FEA, and other MSCI brands and product names are
the trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was
developed by and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCI and Standard & Poor’s.

About MSCI

MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers, banks, hedge funds and pension funds. MSCI
products and services include indices, portfolio risk and performance analytics, and governance tools.

The company’s flagship product offerings are: the MSCI indices with approximately USD 7 trillion estimated to be benchmarked to them on a worldwide basis';
Barra multi-asset class factor models, portfolio risk and performance analytics; RiskMetrics multi-asset class market and credit risk analytics; MSCI ESG
(environmental, social and governance) Research screening, analysis and ratings; ISS governance research and outsourced proxy voting and reporting services; FEA
valuation models and risk management software for the energy and commodities markets; and CFRA forensic accounting risk research, legal/regulatory risk
assessment, and due-diligence. MSCl is headquartered in New York, with research and commercial offices around the world.

As of June 30, 2011, based on eVestment, Lipper and Bloomberg data.

MSCI Appled Reseach —_— msci.com
© 2012 MSCI Inc. All rights reserved. 60f 6 - —
Please refer to the disclaimer at the end of this document o RV Jan 2012




