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Potential New Capital Constraint Emerges
BK, MS Screen as Worst Positioned; WFC, PNC, USB as Best

Calculating Basel 3 supplementary leverage ratios for advanced approach banks
— One of the key takeaways from our recent “Beyond the Basics” conference was that
higher capital ratios may be on the horizon for the largest U.S. banks (see Beyond the
Basics Financial Services Forum - 2013 Takeaways — Capital Levels Remain Key
Concern). Based on comments made at our conference as well as those made by
regulators over the past several weeks, we believe the regulatory focus on the capital
front may evolve to include not just the Basel 3 Tier 1 Common ratio but also the Basel
3 supplementary leverage ratio. If adopted, a higher supplementary leverage ratio
requirement would apply only to banks subject to the “advanced” approach (BK, BAC,
GS, JPM, MS, NTRS, PNC, STT, USB, and WFC in our coverage universe). Using both
the supplementary leverage ratio definition found in the U.S. Basel 3 NPR documents
as well as information gleaned from discussions with industry sources, we have
estimated the supplementary leverage ratio for each of the aforementioned banks. Our
calculations suggest that as of 1Q13, each of these banks exceeded the current
minimum requirement of 3% with BK the lowest at 3.9% and WFC the highest at 7.0%.
A detailed walk-through to calculating the supplemental leverage is in the appendix,
including how we estimate the off balance sheet exposure for the banks.

BK and MS screen as worst positioned WFC, PNC and USB as best positioned —
Although investors typically focus on the Tier 1 Common ratio when sizing up a bank’s
ability to return capital, our analysis suggests that the supplementary leverage ratio
could emerge as the new capital constraint should regulators raise the minimum from
the current 3%. The level at which the supplementary leverage ratio would emerge as
the new capital constraint varies across the advanced banks. If regulators opted to
enforce a 5% minimum leverage ratio, we estimate that it would impact only BK and
MS given that they currently stand at 3.9% and 4.3%, respectively. However, a 6%
minimum leverage ratio could impact most of the advanced banks (GS, NTRS, BAC,
STT and JPM in addition to BK and MS) as their supplementary leverage ratios range
from 5.0% to 5.6%. Importantly, WFC, PNC and USB appear to be the best positioned
given that they each currently stand in excess of 6.0%. In our note, we go thru
implications of a higher supplemental leverage ratio for each bank under coverage.

A shift from a risk-based capital approach to a leverage ratio approach could
impact how banks manage their balance sheets and capital return — It is not
certain if regulators will in fact raise the minimum supplementary leverage ratio
requirement. Assuming they do, we see at least five additional areas of uncertainty
including (1) what the new minimum will be, (2) how the final rules for the
supplementary leverage calculation come out, and whether or not higher quality assets
are treated differently than lower quality assets in that calculation, which could be
particularly material for BK and MS given the excess liquidity on their balance sheets,
(3) different avenues banks may go down in order to mitigate the impact (such as
taking down the matched repo books which would have very limited impact on
profitability), (4) to what extent banks elect to issue non-cumulative preferred to boost
their Basel 3 Tier 1 Capital instead of retaining common equity and (5) the length of the
phase in period for complying with the new minimum leverage ratio. Investors should
be cognizant of all these issues as they may ultimately impact balance sheet
management, capital return and business mix.
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“As to regulatory measures of capital
outside the customized context of stress
testing, one approach is to revisit the
calibration of two existing capital
measures applicable to the largest firms.
The first is the leverage ratio...The new
Basel lll leverage ratio does include off-
balance-sheet assets, but it may have
been set too low. Thus, the traditional
complementarity of the capital ratios

might be maintained by using Section
165 to set a higher leverage ratio for the
largest firms.”

- Fed Governor Tarullo, 5/3/2013

“The tangible leverage ratio is a superior
alternative to risk-weighting schemes
that have proven to be an illusion of
precision and insufficient in defining
adequate capital. The effect of relying on
such measures has been to weaken the
financial system and misallocate
resources. The leverage ratio deserves

serious consideration as the principal

tool in judging the capital strength of

financial firms.”

- FDIC Vice Chairman Hoenig, 4/9/2013

“I think it is particularly important that we
revisit the issue of the leverage ratio in
the context of the Basel rulemaking.”

- Comptroller of the Currency Curry,
5/9/2013

Citi Research

What We Know...

Legislative and regulatory rhetoric focused on the issue of “too big to fail” —
Regulators have historically focused more on risk-based capital ratios as the most
important constraint on a bank’s capital and have used leverage ratios as a check
on a bank’s leverage arising from low-risk-weighted assets. Recent political
posturing regarding "too big to fail" banks and the real or perceived subsidies some
banks may receive given their size has reignited the regulatory debate. Both
regulators and legislators have been keenly focused on raising capital standards as
they currently stand under Basel 3 proposals as an avenue to tackle “too big to fail”.
The issue of capital adequacy was also one of the main themes at our recent
Beyond the Basics Financials Conference Beyond the Basics Financial Services
Forum - 2013 Takeaways — Capital Levels Remain Key Concern.

B Growing interest to raise capital levels to tackle “too big to fail” — Although
Brown-Vitter in its current form is unlikely to become law, it does provide the
regulators with political cover to pursue higher capital levels. Fed Governor
Tarullo, Comptroller of the Currency Curry, and FDIC Vice Chairman Hoenig have
all cited interest in raising capital ratios for the largest banks in recent speeches.
Governor Tarullo pointed to two possibilities outside of the stress test framework
where regulators could impact capital levels at banks - leverage and risk-based.
More specifically, he pointed to the possibility of revisiting the “calibration” of the
“leverage ratio” or the “risk-based capital surcharge.”

B Momentum shifting towards leverage ratio vs risk based measures — Tarullo,
Curry and Hoenig have recently increased focus on leverage ratios as an avenue
to assess bank capital adequacy. Hoenig has been the most adamant about the
short-comings of risk-based approaches and has placed increasing weight on
leverage ratios. Tarullo and Curry, on the other hand, have been focused on
using leverage ratios along with risk-based ratios to assess bank capital
adequacy.

® One option on the table is raising the minimum Basel 3 supplementary
leverage ratio... In the aforementioned speech, Tarullo seemed to favor an
increase in the minimum Basel Ill supplementary leverage ratio over the US
leverage ratio as a tool to increase leverage ratios. The minimum Basel 3
supplemental leverage ratio requirement has been specifically identified by key
regulators as being “too low”. We found that the banks in our universe are all
comfortably above the supplemental leverage ratio minimum requirements, and
we believe look at Tier 1 common ratios as the key capital constraint as things
stand today.

— Supplementary leverage ratio vs standard leverage ratio. Currently, US
banks are subject to a 4% minimum leverage ratio. In Basel lll, there is a
proposal for a different approach on leverage called the supplementary
leverage ratio in order to capture both on-balance sheet and off-balance sheet
exposure. Currently, the minimum level for the supplementary leverage ratio
is 3%.

m ...Since this would be a relatively “clean” solution — Below we list three
reasons why an increase in the minimum Basel 3 supplemental leverage ratio
may be a favored tool for regulators use to increase capital levels at the largest
banks.

— Focus on leverage — Leverage ratios have recently gained weight as a
measure to assess bank capital levels, since there is a view that risk based
capital measures do not fully capture the inherent risk on the balance sheets.
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— Basel 3 supplementary leverage includes off-balance sheet exposure —
Unlike the standard US leverage ratio which does not include off-balance
sheet exposure, the Basel 3 supplementary leverage ratio does include off-
balance sheet exposure. In a recent speech (excerpted above) Tarullo seemed
to favor the inclusion of off-balance sheet exposure when calculating the
leverage ratio.
— Basel 3 supplementary ratio impacts only the advanced approach banks
Figure 1. Our Estimated 1Q13 Basel 3 — Importantly, the Basel Ill supplementary leverage ratio only impacts the
Supplementary Ratios Ranges from 3.9% to largest banks. Under the Basel 3 US NPR, the minimum supplementary ratio
7.0% For Banks Under Coverage is exclusively applied to advanced approach banks. Advanced approach
Basel 3 banks are defined as banks with either (1) over $250 billion in assets or (2)
Supplementary foreign on-balance sheet exposure of greater than $10 billion. Through the
Leverage Ratio rhetoric of “too big to fail” it seems apparent that regulators are more focused
WEC 7.0% on impacting only the largest banks if they were to implement more onerous
PNC 6.8% capital requirements. Increasing the minimum Basel 3 supplementary leverage
USB 6.2% ratio would seem to fit the regulators’ goals.
GS 5.6%
NTRS 5.4% B The formula for calculating Basel 3 supplementary leverage is laid out in
BAC 5.3% the US Basel 3 NPR and there is enough publically available information to
STT 5.2% estimate the ratio — While it is difficult to calculate the Basel 3 supplementary
JPM 5.0% leverage ratio for banks with 100% precision, the data available through GAAP
MS 4.3% and regulatory filings gives us enough to come up with a reasonable estimate. At
BK 3.9% the current 3% minimum level, this leverage ratio is not a constraining factor for
Average 5.5% the advanced approach banks under our coverage universe given that we
Median 5.4% estimate the lowest ratio is BK at 3.9% (see Figure 1).

Source: Citi Research
m If the minimum Basel 3 leverage ratio is raised to 5% or higher, it may act

as a new constraint on capital for some banks — Management teams have
historically managed their balance sheets from a risk-based approach however a
material increase in the minimum leverage ratio requirement may force some
banks to manage their balance sheets very differently. Additionally, currently
investors view risk-based capital metrics as the main constraint on a bank’s
ability to return capital to shareholders.

Figure 2. Expected SIFI Buffers Figure 3. If the Basel 3 Supplementary Leverage Minimum Ratio Was Raised To 6%, This Could
Be A New Capital Constraint For Most Banks...
Expected
Bank buffer Basel 3
JPM 25 % Supplementary Incremental Capital Needed Given Leverage Ratios
BAC 1.5 Leverage Ratio 5% 6% 7% 8%
BK 5 WFC 7.0% - - 0.4 19.3
;z 12 PNC 6.8% - - 0.9 5.0
. o ) )
U .
WFC 1.0 : : : :
NTRS 5.4% - 0.7 2.0 3.3
Source: Financial Stability Board, Citi Research BAC 5.3% - 18.2 45.7 73.2
As of 11112 - STT 5.2% - 2.1 4.5 7.0
NTRS, PNC, and USB are not classified as SIFls JPM 5.0% _ 20.6 60.6 91.6
MS 4.3% 7.7 191 30.5 41.9
BK 3.9% 4.2 8.0 11.8 15.5
Average 5.5%
Median 5.4%

Source: Citi Research, Company filings
Note: Incremental capital required to get to specified leverage ratios is shown in billions
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Figure 4. ....And All Else Being Equal (No Change In Balance Sheet Mgmt and Entire Capital
“Hole” Filled Via Common Equity), A 6% Level Equates To ~11% Tier 1 Common Ratios

Current B3 Proforma T1 Common at Given Leverage Ratio

T1 Common 5% 6% 7% 8%
NTRS 12.5% 11.5% 13.8% 16.1% 18.4%
STT 10.6% 10.2% 12.4% 14.5% 16.6%
MS 9.8% 11.5% 14.0% 16.5% 19.0%
BAC 9.4% 8.7% 10.7% 12.7% 14.7%
BK 9.4% 12.2% 14.8% 17.4% 20.0%
GS 9.2% 8.2% 10.0% 11.8% 13.6%
JPM 8.9% 8.7% 10.6% 12.5% 14.4%
WFC 8.4% 5.7% 7.1% 8.4% 9.8%
usSB 8.2% 6.3% 7.9% 9.5% 11.2%
PNC 8.0% 5.5% 6.9% 8.3% 9.7%
Average 9.4% 8.9% 10.8% 12.8% 14.7%
Median 9.3% 8.7% 10.7% 12.6% 14.5%

Source: Citi Research, Company filings

...What We Don't Know

Increase to leverage ratios is by no means a done deal and many
uncertainties remain — We view our analysis as a good starting point for investors
but note that uncertainties still remain.

m US Basel lll rules not final, but are expected to be released this year;
Increase in the minimum leverage ratio to range of 5% to 6% possible — At
this point the US Basel 3 rules are still not final and are subject to change. At our
recent Beyond the Basics conference one industry expert speculated an increase
in the minimum leverage ratio to 5 or 6% is a possibility. Given the results on our
analysis on Figures 3 and 4, this range seems to make sense given that at those
levels the supplemental leverage ratio could become a new constraint for many
of the banks. However, until the final rules are released, which many experts
expect could be by the end of this year, the required minimum and the calculation
itself are subject to change.

m Calculations under final rules may change — The calculations for leveraged
assets may change under the final rules and given the premium regulators
previously put on highly liquid assets, we find it somewhat contradictory that
leveraged asset calculations would include total book value of these assets. We
think this could disproportionately impact some banks, particularly BK and MS,
that have relatively high Tier 1 Common ratios but low leverage ratios.

— Governing measure for liquidity is LCR — The governing measure for
liquidity will be the liquidity coverage ratio (LCR), however so far only MS and
JPM seems to have given an estimate - MS said "over 125%" on their 1Q13
call and JPM disclosed a 4Q12 ~83% LCR estimate at their investor day and
reiterated their target of >= 100% by YE13 during 1Q13 earnings. The
minimum LCR requirement is 100%. The LCR is defined as a bank's high-
quality liquid assets divided by total net cash outflows over a 30 day stress
period.

m Calculation of derivatives exposure remains a key issue which could
impact banks' leverage ratios — Much of the debate around the use of the
leverage ratio concerns the treatment of the potential future derivatives exposure
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under the Basel 3 proposed rules. The potential future derivatives exposure
included in the leveraged asset figure would be calculated using the current
exposure method (CEM) — a much more crude calculation of derivatives
exposure relative to the alternative Internal Model Method (IMM). Management
teams and industry experts believe the CEM method overstates the true risk of
the derivatives portfolio and punitively impacts the leverage ratio.

— CEM more onerous than IMM — The CEM method uses a gross notional
basis to calculate potential future exposure instead of a net basis. The CEM
method is also risk insensitive and tends to overstate risk exposures. Under
the IMM method, banks can use internal models to assess possible future
exposures embedded in derivative positions.

Banks may adjust business models if leverage is a constraint — If the
minimum leverage ratio is raised to 5 or 6%, banks have a number of levers to
pull, which may allow them to meet the capital requirements and minimize the
impact on return on equity.

— Optimize the balance sheet, possibly by winding down matched repo —
One way to do this would be a wind-down of the repo book, specifically the
matched repo book which is not a very profitable business. Reducing the
availability of matched repo to clients could very quickly and easily reduce
assets and improve the leverage ratio, with minimal impact to revenue.

Note that trying to estimate the size of the matched book is very difficult to
disaggregate from the secured repo book used to finance trading inventory,
and is a very valuable disclosure that we believe banks should provide to help
investors better understand the business and how it impacts the balance
sSheet.

* Less profitable matched repo books could be wound down to improve
the leverage ratio — Repo books have two pieces: 1) Trading, which is
used to finance the firm's own trading inventory, and 2) matched repo,
which is a service provided to clients. While trading repo is an essential
piece of managing dealer inventories, making it hard to part with, matched
repo is one of the services in a broader client relationship package. Clients
value this service provided by broker-dealers, however it could be one of
the easier levers for broker-dealers to pull in order to manage the size of
balance sheet assets, with a lesser impact to revenues than alternative
options. Client repo activity is typically easy to wind down because it
consists of contractual arrangements that are generally short-term in nature.

» But this could create unintended consequences — Should the banks
decide to wind down matched repo books, clients needing financing may be
forced into other areas of the market, such as smaller broker-dealers.
However, this could be problematic since leverage could be pushed into a
part of the industry that is less sophisticated and does not have the benefits
of scale, which could increase the costs to clients.

— Charge for deposits to control the size of the balance sheet — Bank asset
levels are currently being driven higher by strong deposit inflows from
corporate and retail customers. One solution would be for banks to charge
customers on “excess cash” deposits, which could help shrink the balance
sheet and increase the leverage ratio.
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Individual Bank Implications

We calculate that increased minimum Basel 3 leverage ratios at 5% or 6%
would be a constraining factor for some but not all banks — Banks will be
impacted differently and will have different ways to mitigate the impact from a higher
leverage ratio requirement.

B 5% minimum would be an issue for BK and possibly MS...

N

BK screens poorly — Trust banks, including BK, have historically operated at
lower leverage ratios than traditional banks given the high quality, short
duration of their balance sheets. Unlike risk-based approaches, the Basel 3
supplementary leverage framework does not distinguish between riskier and
safer assets. Under a leverage framework, BK screens poorly at ~3.9%, which
is the lowest in our advanced bank coverage universe, but screens in line with
the average capital position under a risk-based approach (9.4% Basel 3 Tier 1
Common vs group average of 9.5%).

MS excess liquidity position and ability to shrink repo book should give
it tools to manage this issue, but also implies that it does not have a ton
of excess capital — MS is among the strongest on a Tier 1 Common basis,
and is commonly viewed as having a lot of excess capital. When looked at
thru the prism of the leverage ratio, we think that MS is more adequately
positioned vs peers rather than having significant excess capital

While MS screens low, we believe the 1) higher level of liquidity (23% of
assets) and 2) ability to bring down repo book makes this a very manageable
issue for the firm. MS estimated they are "over 125%" on the LCR during their
1Q call (vs a minimum of 100%), so they may have some room to reduce
liquid assets in order to boost the leverage ratio.

..While a 6% minimum could raise capital requirements for BAC, JPM, GS,

TRS and STT...

BAC and JPM Tier 1 common ratios probably moving higher, but 11%
Tier 1 common seems like upper bound based on what we can assess
today — Increasing the minimum required leverage ratio could lead to banks
targeting higher Tier 1 common ratios. Based on a 6% leverage ratio, BAC and
JPM would need to hold 11% Tier 1 common to meet both the leverage and
Tier 1 Common ratio requirements — it is important to note that this analysis in
Figure 4 assumes all else being equal, which is not likely as JPM and BAC are
likely find ways to optimize the balance sheet for the leverage ratio (such as
shrink matched repo book) and could potentially raise preferred rather than
retain more common equity.

* JPM has a 250 bp SIFI buffer or 9.5% Tier 1 common, and we have been
assuming they operate at closer to 10% Tier 1 common to allow for a slight
buffer on top of that...but feels like that our 10% estimate may be too low.
While 11% seems high to us, we do not view it as overly conservative...and
would think a reasonable range for JPM’s normalized capital levels is 10-
11% Tier 1 common.

* BAC has a 150 bp SIFI buffer or 8.5% Tier 1 common, and we have been
assuming at they operate in the 9.5-10% range...and now feel that number
also might be a bit too low, and that 10% would be more appropriate. .

Our view on required capital for GS does not change significantly even
with a 6% minimum supplemental leverage ratio — GS has a 150 bp SIFI
buffer or 8.5% Tier 1 common ratio, but we have been assuming that GS will
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operate significantly higher than that at close to 10% Tier 1 common. In
Figure 4, we found that holding everything else equal at a 6% supplemental
leverage ratio, that GS Tier 1 common would move to 10%. Given that its in
line with our prior view on capital and that GS clearly has some opportunities
to optimize balance sheet via reducing matched book, we do not view this as a
significant issue for GS.

While GS provides data on what it views as its excess liquidity balances, its
hard to say if there is room there to reduce these balances (similar to what we
noted on MS) given GS has not disclosed any proforma LCR ratios.

NTRS and STT could face constraints at 6% - Even though NTRS and STT
are over capitalized when considered on a risk-based approach, this would no
longer be the case if a 6% minimum supplementary leverage ratio were
adopted. NTRS is often considered one of the most the most well capitalized
financial institutions, so we believe that NTRS’ case illustrates the difficulties of
adopting an overly punitive supplementary leverage ratio.

...And this issue is likely not going to be a material capital constraint for
the large regional banks (PNC, USB and WFC)

— Regional banks appear to be best positioned — With leverage ratios above

6%, PNC, USB, and WFC appear best positioned should the leverage ratio
requirement increase.
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Calculation of the Supplemental Leverage

Ratio

Below we walk through our calculation of the supplemental leverage ratio under the
US Basel lll NPR, including the sources for the data in the company filings. The
supplemental leverage ratio is calculated by dividing Basel 3 Tier 1 Capital by
Leveraged Assets as defined in the US Basel Il NPR.

Calculating the Numerator - Basel 3 Tier 1 Capital

Figure 5. Our Estimates For the Numerator of the Basel 3 Supplemental Leverage Ratio...

Add Adjts to get to B3 T1 Capital

Reported B3 Non-Cum B3

T1 Perp ' Qualifed Min T1

Common Pfrd Eq Interest Capital

BAC 130,749 15,862 - 146,611
BK 13,747 1,068 - 14,815
GS 66,355 6,200 - 72,555
JPM 146,000 9,958 409 156,367
MS 44590 1,508 3,369 49,467
NTRS 7,028 ° - - 7,028
PNC 23,526 3,441 983 27,950
STT 12,168 489 - 12,657
usB 25,547 4,769 684 31,000
WFC 118,000 12,597 780 131,377

Source: Citi Research, Company filings
' Qualified Min Interest — Source: Qualifying Class A, B and C minority interest in schedule HC — R of Y-9C
* Citi Estimates

Basel 3 Tier 1 Capital — We estimate Basel 3 Tier 1 Capital by starting with Basel 3
Tier 1 Common Equity, and then add non-cumulative perpetual preferred equity and
qualified minority interests as disclosed in the Y-9C filings (for example, MS’s ~$3.4
billion in qualified minority interest represents the stake in the JV with MUFG and
managed real estate partnerships, and PNC's consists largely of REIT preferred
securities). While many of our banks provide an estimate of Basel 3 Tier 1 Common
Equity, we have to make rough estimates of Basel 3 Tier 1 Common Equity for
NTRS, GS and MS, which do not provide this number.
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Calculating the Denominator — Leveraged Assets

Figure 6. ....And Our Estimates For The Denominator Of the Supplemental Leverage Ratio As of March 31

Add Adjustments to get to B3 Leverage Assets

Total Adjts from 10% of Uncond  All other Total Adjts

Total Common Equity Derivative Cancellable Unused from Equity Leverage
Assets to B3 T1 Capital Exposure Commits Commits to B3 T1 Capital Assets

BAC 2,176,625 (90,774) 159,293 37,647 464,485 570,651 2,747,276
BK 355,984 (21,859) 5,540 - 39,879 23,560 379,544
GS 959,426 (5,105) 201,196 - 148,917 345,008 1,304,434
JPM 2,389,349 (51,295) 231,509 53,402 476,626 710,242 3,099,591
MS 801,383 (21,030) 215,429 - 146,852 341,251 1,142,634
NTRS 93,157 (584) 1,467 - 35,505 36,387 129,544
PNC 300,946 (14,127) 1,088 1,736 121,894 110,590 411,536
STT 217,853 (8,213) 7,081 - 28,437 27,305 245,158
usB 355,447 (9,847) 291 8,776 146,891 146,111 501,558
WFC 1,436,634 (32,018) 8,548 8,547 461,503 446,580 1,883,214

Source: Citi Research, Company filings

Estimating leveraged assets — Under the Basel 3 proposal leveraged assets are
meant to represent both on-and-off balance sheet exposure as well as current and
potential future exposure on a bank’s balance sheet. The specific steps to calculate
Basel 3 leveraged assets for the supplementary leverage ratio are detailed on page
27 of the US Basel 3 NPR Proposal and excerpted below:

“As proposed, total leverage exposure would equal the sum of the following
exposures:

(1) The balance sheet carrying value of all of the banking organization’s on-balance
sheet assets; minus amounts deducted from tier 1 capital;

(2) The potential future exposure amount for each derivative contract to which the
banking organization is a counterparty (or each single-product netting set for such
transactions) determined in accordance with section 34 of the proposal;

(3) 10 percent of the notional amount of unconditionally cancellable commitments
made by the banking organization; and

(4) The notional amount of all other off-balance sheet exposures of the banking
organization (excluding securities lending, securities borrowing, reverse repurchase
transactions, derivatives and unconditionally cancellable commitments).”

- Page 27, Basel 3 US NPR Proposal

To calculate Basel 3 leveraged assets, we start with average assets as reported on
the regulatory balance sheet found in the Y-9C and make the following adjustments
consistent with the proposal:

® Adjustment 1 — Subtract deductions from Tier 1 — The difference between the
reported shareholder’s equity and Tier 1 capital under Basel 3 is equivalent to the
deductions from capital. As stated in the Basel lll NPR, we subtract these
deductions from average assets.

m Adjustment 2 — Add potential future derivative exposure — Under the Basel 3
framework, potential future exposure of derivatives is calculated using the current
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exposure method (CEM). The calculation is dependent on the underlying asset
type and tenor (<= 1yr, > 1yr and <= 5yrs, > 5yrs) of the derivative contract. We
walk through the calculation below. We note that this calculation is one of the
more difficult and is subject to uncertainty.

— To calculate the future potential exposure one needs to know (1) the notional
amount of OTC derivatives broken up by underlying asset type and tenor, (2)
the positive current credit exposure of OTC derivative contracts and (3) the net
current credit exposure. The formula is below:

Total potential future exposure = (40% x gross potential future exposure) + (60%
X net to gross ratio x gross potential future exposure)

— Gross potential future exposure — The gross potential future exposure is the
sum of the notional amount of derivatives by type and tenor multiplied by a
conversion factor. This information can be found in HC-R line 2 a through 2 g
in the Y-9C. The Basel 3 NPR includes a conversion matrix for derivative
contracts split by type and tenor as shown below:

Figure 7. Conversion Factor Matrix for Derivative Contracts

Interest FX and Investment Sub-investment Precious Metals
Rate Gold Grade Credit Grade Credit Equity (ex Gold) Other
<=1 year 0.00 0.01 0.05 0.10 0.06 0.07 0.10
>1 year and <=5 years 0.005 0.05 0.05 0.10 0.08 0.07 0.12
>5 years 0.015 0.075 0.05 0.10 0.10 0.08 0.15

Source: Page 91 of Basel 3 US NPR Proposal — Advanced Banks

— Net to gross ratio — The net to gross ratio is calculated by dividing the net
current credit exposure by the gross current credit exposure.

» Gross current credit exposure — This is the mark-to-market of only the
receivable portion of derivative contracts held by the bank. This can be
found in line 14(a)(1) and 14(b)(1).

* Net current credit exposure — The net current credit exposure is the mark
to market of positive receivables less netting agreements. This can be
found by adding columns A-E in schedule HC-L, line 15 a of the Y-9C.

Figure 8. Components to Calculate Potential Future Exposure

Gross Current Net Current Total Potential

Gross Potential Credit Credit Net to Gross Future

Future Exposure Exposure Exposure Ratio Exposure

BAC 349,080 1,177,237 110,506 0.09 159,293
BK 8,140 25,698 12,021 0.47 5,540
GS 376,604 682,430 152,679 0.22 201,196
JPM 502,256 1,422,643 144,490 0.10 231,509
MS 453,418 829,144 103,813 0.13 215,429
NTRS 2,226 2,674 1,154 0.43 1,467
PNC 1,624 7,885 3,547 0.45 1,088
STT 8,864 10,233 6,802 0.66 7,081
USB 718 1,752 17 0.01 291
WFC 16,429 74,889 15,015 0.20 8,548

Source: Citi Research

— Alternative method to calculate derivative exposure — A simpler method to
size up total derivative exposure can be found in the Y-9C under schedule HC-
R Line 54 column B. This is not an exact measure of a bank’s total derivative
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exposure as calculated under CEM but according to discussions with some of
our companies, it represents a good proxy. We note that some differences
exist between our calculation of total potential derivative exposure and the
number reported in the Y-9C, however this has a negligible impact on pro-
forma supplementary leverage ratios.

B Adjustment 3 — Add 10% of unconditionally cancellable commitments —
These commitments are composed of credit card lines. This can be found in
schedule HC-L items 1(b)(1) and 1(b)(2).

m Adjustment 4 — Add all other off-balance sheet exposure — This is mostly all
unused commitments and letters of credit excluding unconditionally cancellable
commitments. This can be found in schedule HC-L items 1 through 4 of the Y-9C
and excludes items 1(b)(1) and 1(b)(2) which are the unconditionally cancellable
commitments.

— Uncertainty on definition of off-balance sheet exposure remains — We
note that there is currently uncertainty on what will be included in other off-
balance sheet exposures, which may put some additional slight pressure on
our estimated leverage ratios as these definitions are more clearly defined.

Companies mentioned

(BAC.N; US$13.43; 2); (BK.N; US$30.44; 2); (GS.N; US$158.18; 2); (JPM.N;
US$52.30; 1); (MS.N; US$25.19; 2); (NTRS.O; US$58.27; 2); (PNC.N; US$71.51;
2); (STT.N; US$65.16; 1); (USB.N; US$34.67; 2); (WFC.N; US$39.88; 2)
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Appendix A-1
Analyst Certification

The research analyst(s) primarily responsible for the preparation and content of this research report are named in bold text in the author block at
the front of the product except for those sections where an analyst's name appears in bold alongside content which is attributable to that analyst.
Each of these analyst(s) certify, with respect to the section(s) of the report for which they are responsible, that the views expressed therein
accurately reflect their personal views about each issuer and security referenced and were prepared in an independent manner, including with
respect to Citigroup Global Markets Inc and its affiliates. No part of the research analyst's compensation was, is, or will be, directly or indirectly,
related to the specific recommendation(s) or view(s) expressed by that research analyst in this report.

IMPORTANT DISCLOSURES

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Northern Trust Corp

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of State Street Corp

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of JPMorgan Chase & Co

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Goldman Sachs Group Inc

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Bank of New York Mellon Corp. Bank of New York Mellon is
the trustee for the equity securities of Terrafina. Market data feeds and the Bolsa Mexicana de Valores list Bank of New York Mellon as the issuer of the
equity securities for Terrafina as a consequence Citi's conflicts with Terrafina will be included in a separate section under Bank of New York Mellon both in
published research and on its disclosure database. Citigroup Global Markets Inc. or its affiliates beneficially owns 2% or more of any class of common equity
securities of Terrafina. Within the past 12 months, Citigroup Global Markets Inc. or its affiliates has had Terrafina as an Investment Banking Client, has
received compensation for Investment Banking services and has acted as manager or co-manager of an offering of securities of Terrafina. Citigroup Global
Markets Inc. or its affiliates expects to receive or intends to seek, within the next three months, compensation for investment banking services from Terrafina.

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Bank of America Corp

Morgan Stanley may be deemed to control Morgan Stanley Smith Barney LLC due to ownership,board membership,or other relationships. Morgan Stanley
Smith Barney LLC may participate in,or otherwise have a financial interest in,the primary or secondary distribution of securities issued by Morgan Stanley or
an affiliate of Morgan Stanley that is controlled by or under common control with Morgan Stanley Smith Barney LLC. Citigroup Global Markets Inc. owns a
position of 1 million USD or more in the debt securities of Morgan Stanley

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of U.S. Bancorp

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of PNC Financial Services Group Inc

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Wells Fargo & Co

A member of the household of Keith Horowitz, CFA, Analyst, holds a long position in the securities of Bank of New York Mellon Corp,JP Morgan Chase & Co.

Citigroup Global Markets Inc. or its affiliates beneficially owns 1% or more of any class of common equity securities of Goldman Sachs Group, Inc., Bank of
New York Mellon Corp, Bank of America Corp. This position reflects information available as of the prior business day.

Within the past 12 months, Citigroup Global Markets Inc. or its affiliates has acted as manager or co-manager of an offering of securities of JP Morgan
Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon Corp, Morgan Stanley, PNC Financial Services Group Inc, Wells Fargo & Co.

Citigroup Global Markets Inc. or its affiliates has received compensation for investment banking services provided within the past 12 months from Northern
Trust Corp, State Street Corp, JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon Corp, Bank of America Corp, Morgan Stanley,
US Bancorp, PNC Financial Services Group Inc, Wells Fargo & Co.

Citigroup Global Markets Inc. or its affiliates expects to receive or intends to seek, within the next three months, compensation for investment banking
services from Goldman Sachs Group, Inc., Bank of New York Mellon Corp.

Citigroup Global Markets Inc. or an affiliate received compensation for products and services other than investment banking services from Northern Trust
Corp, State Street Corp, JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon Corp, Bank of America Corp, Morgan Stanley, US
Bancorp, PNC Financial Services Group Inc, Wells Fargo & Co in the past 12 months.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as investment banking client(s): Northern Trust Corp, State Street
Corp, JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon Corp, Bank of America Corp, Morgan Stanley, US Bancorp, PNC
Financial Services Group Inc, Wells Fargo & Co.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, securities-related: Northern Trust Corp, State Street Corp, JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon Corp,
Bank of America Corp, Morgan Stanley, US Bancorp, PNC Financial Services Group Inc, Wells Fargo & Co.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, non-securities-related: Northern Trust Corp, State Street Corp, JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank of New York Mellon
Corp, Bank of America Corp, Morgan Stanley, US Bancorp, PNC Financial Services Group Inc, Wells Fargo & Co.

State Street Corp or its affiliates beneficially owns 5% or more of any class of common equity securities of Citigroup Inc.
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Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking
revenues.

The Firm is a market maker in the publicly traded equity securities of Northern Trust Corp.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Research product ("the
Product"), please contact Citi Research, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention: Legal/Compliance [E6WYB6412478]. In
addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are contained on the Firm's
disclosure website at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. Valuation and Risk assessments can be found in the text of the
most recent research note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request.

Citi Research Equity Ratings Distribution

12 Month Rating Relative Rating
Data current as of 31 Mar 2013 Buy Hold Sell Buy Hold Sell
Citi Research Global Fundamental Coverage 48% 39% 12% 7%  87% 7%
% of companies in each rating category that are investment banking clients 53% 49% 43% 65% 49% 51%

Guide to Citi Research Fundamental Research Investment Ratings:

Citi Research stock recommendations include an investment rating and an optional risk rating to highlight high risk stocks.

Risk rating takes into account both price volatility and fundamental criteria. Stocks will either have no risk rating or a High risk rating assigned.

Investment Ratings: Citi Research investment ratings are Buy, Neutral and Sell. Our ratings are a function of analyst expectations of expected total return
("ETR") and risk. ETR is the sum of the forecast price appreciation (or depreciation) plus the dividend yield for a stock within the next 12 months. The
Investment rating definitions are: Buy (1) ETR of 15% or more or 25% or more for High risk stocks; and Sell (3) for negative ETR. Any covered stock not
assigned a Buy or a Sell is a Neutral (2). For stocks rated Neutral (2), if an analyst believes that there are insufficient valuation drivers and/or investment
catalysts to derive a positive or negative investment view, they may elect with the approval of Citi Research management not to assign a target price and,
thus, not derive an ETR. Analysts may place covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the
analyst's thesis) affecting the company and / or trading in the company's securities (e.g. trading suspension). As soon as practically possible, the analyst will
publish a note re-establishing a rating and investment thesis. To satisfy regulatory requirements, we correspond Under Review and Neutral to Hold in our
ratings distribution table for our 12-month fundamental rating system. However, we reiterate that we do not consider Under Review to be a recommendation.
Relative three-month ratings: Citi Research may also assign a three-month relative call (or rating) to a stock to highlight expected out-performance (most
preferred) or under-performance (least preferred) versus the geographic and industry sector over a 3 month period. The relative call may highlight a specific
near-term catalyst or event impacting the company or the market that is anticipated to have a short-term price impact on the equity securities of the
company. Absent any specific catalyst the analyst(s) will indicate the most and least preferred stocks in the universe of stocks under consideration,
explaining the basis for this short-term view. This three-month view may be different from and does not affect a stock's fundamental equity rating, which
reflects a longer-term total absolute return expectation. For purposes of NASD/NYSE ratings-distribution-disclosure rules, most preferred calls correspond to
a buy recommendation and least preferred calls correspond to a sell recommendation. Any stock not assigned to a most preferred or least preferred call is
considered non-relative-rated (NRR). For purposes of NASD/NYSE ratings-distribution-disclosure rules we correspond NRR to Hold in our ratings
distribution table for our 3-month relative rating system. However, we reiterate that we do not consider NRR to be a recommendation.

Prior to October 8, 2011, the firm's stock recommendation system included a risk rating and an investment rating. Risk ratings, which took into account both
price volatility and fundamental criteria, were: Low (L), Medium (M), High (H), and Speculative (S). Investment Ratings of Buy, Hold and Sell were a
function of the Citi Research expectation of total return (forecast price appreciation and dividend yield within the next 12 months) and risk rating. Additionally,
analysts could have placed covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the analyst's thesis)
affecting the company and/or trading in the company's securities (e.g. trading suspension). Stocks placed "Under Review" were monitored daily by
management and as practically possible, the analyst published a note re-establishing a rating and investment thesis. For securities in developed markets
(US, UK, Europe, Japan, and Australia/New Zealand), investment ratings were:Buy (1) (expected total return of 10% or more for Low-Risk stocks, 15% or
more for Medium-Risk stocks, 20% or more for High-Risk stocks, and 35% or more for Speculative stocks); Hold (2) (0%-10% for Low-Risk stocks, 0%-15%
for Medium-Risk stocks, 0%-20% for High-Risk stocks, and 0%-35% for Speculative stocks); and Sell (3) (negative total return). For securities in emerging
markets (Asia Pacific, Emerging Europe/Middle East/Africa, and Latin America), investment ratings were:Buy (1) (expected total return of 15% or more for
Low-Risk stocks, 20% or more for Medium-Risk stocks, 30% or more for High-Risk stocks, and 40% or more for Speculative stocks); Hold (2) (5%-15% for
Low-Risk stocks, 10%-20% for Medium-Risk stocks, 15%-30% for High-Risk stocks, and 20%-40% for Speculative stocks); and Sell (3) (5% or less for Low-
Risk stocks, 10% or less for Medium-Risk stocks, 15% or less for High-Risk stocks, and 20% or less for Speculative stocks).

Investment ratings are determined by the ranges described above at the time of initiation of coverage, a change in investment and/or risk rating, or a change
in target price (subject to limited management discretion). At other times, the expected total returns may fall outside of these ranges because of market price
movements and/or other short-term volatility or trading patterns. Such interim deviations from specified ranges will be permitted but will become subject to
review by Research Management. Your decision to buy or sell a security should be based upon your personal investment objectives and should be made
only after evaluating the stock's expected performance and risk.

NON-US RESEARCH ANALYST DISCLOSURES

Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global
Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below:

Citigroup Global Markets Inc Keith Horowitz, CFA; Josh Levin, CFA; Michael J Cronin, CFA; Arjun Sharma; Dana King
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OTHER DISCLOSURES

Citigroup Global Markets Inc. and/or its affiliates has a significant financial interest in relation to JP Morgan Chase & Co, Goldman Sachs Group, Inc., Bank
of New York Mellon Corp, Bank of America Corp, Morgan Stanley, US Bancorp, Wells Fargo & Co. (For an explanation of the determination of significant
financial interest, please refer to the policy for managing conflicts of interest which can be found at www.citiVelocity.com.)

Citigroup Global Markets Inc. or its affiliates beneficially owns 2% or more of any class of common equity securities of Goldman Sachs Group, Inc., Bank of
New York Mellon Corp.

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal
basis.

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (i) are not deposits or other
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc.
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed
only through Citigroup Global Markets Inc.

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. LLC (Morgan Stanley) research reports may be
available about the companies that are the subject of this Citi Research research report. Ask your Financial Advisor or use smithbarney.com to view any
available Morgan Stanley research reports in addition to Citi Research research reports.

Important disclosure regarding the relationship between the companies that are the subject of this Citi Research research report and Morgan Stanley Smith
Barney LLC and its affiliates are available at the Morgan Stanley Wealth Management disclosure website at
www.morganstanley.com/online/researchdisclosures.

For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and
https:/lwww.citivelocity.com/cvr/eppublic/citi_research_disclosures.

This Citi Research research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was
conducted by the same person who reviewed this research report on behalf of Citi Research. This could create a conflict of interest.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed
by. The Product is made available in Australia through Citi Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of
the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. The Product is
made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty
Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship managers. If there is any
doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia. Citigroup
companies may compensate affiliates and their representatives for providing products and services to clients. The Product is made available in Brazil by
Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissao de Valores Mobiliarios, BACEN - Brazilian Central Bank, APIMEC -
Associacao dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associagdo Nacional dos Bancos de Investimento. Av.
Paulista, 1111 - 11° andar - CEP. 01311920 - S&o Paulo - SP. If the Product is being made available in certain provinces of Canada by Citigroup Global
Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product. Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J
2M3. This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the
Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is made available in France by Citigroup Global Markets
Limited, which is authorised and regulated by Financial Services Authority. 1-5 Rue Paul Cézanne, 8éme, Paris, France. The Product is distributed in
Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD,
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Reuterweg 16, 60323 Frankfurt am Main. Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws
of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup
Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong
Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank
N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on
or any matters arising from or in connection with this document. The Product is made available in India by Citigroup Global Markets India Private Limited,
which is regulated by Securities and Exchange Board of India. Bakhtawar, Nariman Point, Mumbai 400-021. The Product is made available in Indonesia
through PT Citigroup Securities Indonesia. 5/F, Citibank Tower, Bapindo Plaza, JI. Jend. Sudirman Kav. 54-55, Jakarta 12190. Neither this Product nor any
copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which
constitute an offer within the meaning of the Indonesian capital market laws and regulations. The Product is made available in Israel through Citibank NA,
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel. The Product is made
available in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority. Via dei Mercanti, 12, Milan, 20121,
Italy. The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities
and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. Shin-Marunouchi
Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under
license. In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website. If you have
questions regarding Citi Velocity, please call (81 3) 6270-3019 for help. The Product is made available in Korea by Citigroup Global Markets Korea
Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment Association
(KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. KOFIA makes available registration information of research analysts on its
website. Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea
Securities Ltd. http:/dis.kofia.or.kr/fs/dis2/fundMar/DISFundMarAnalystPop.jsp?companyCd2=A03030&pageDiv=02. The Product is made available in
Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank Building,
39 Da-dong, Jung-gu, Seoul 100-180, Korea. The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No.
460819-D) (“CGMM”) to its clients and CGMM takes responsibility for its contents. CGMM is regulated by the Securities Commission of Malaysia. Please
contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect of any matters arising from, or in connection with,
the Product. The Product is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero
Banamex ("Accival") which is a wholly owned subsidiary of Citigroup Inc. and is regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col.
Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available to ‘wholesale clients’ only as defined by s5C(1) of the Financial Advisers Act
2008 (‘FAA)) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No. 240992), an overseas financial adviser as defined by
the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW
2000. The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities
Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-74200. The Product is made available in the Philippines
through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated by the Philippines Securities and Exchange Commission.
20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De
Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng Pilipinas. The Product is made available in Poland by Dom
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Singapore through Citigroup Global Markets Singapore Pte. Ltd. (‘CGMSPL”), a capital markets services license holder, and regulated by Monetary
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