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more, including
– (i) reducing rates, first by lowering them all the way to zero (UK and euro area), then
by eliminating the effective lower bound on nominal interest rates (all four currency
areas)
– (ii) carrying out more imaginative forms of quantitative easing (QE) & credit easing
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secured against less liquid and higher credit risk securities, subject to a sovereign
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– (iii) engaging in helicopter money drops (all four currency areas): a combined fiscalmonetary stimulus
 Credit rationing and excessive funding costs for certain segments of the household and

non-financial business sectors, and a weakness of effective demand in all four currency
areas, imply that the case for (ii) and (iii) is strong
 By contrast, lowering interest rates further and the less imaginative forms of QE and

CE, which focus only on government securities, likely have little more to add: risk-free
interest rates are already very low and market inefficiencies in high-rated sovereign
debt markets are very small, or are associated with excessively low interest rates.
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What More Can Central Banks Do To
Stimulate the Economy?

Central banks could do much more,

What can the leading central banks in the advanced economies – the Fed, the ECB,
the Bank of Japan and the Bank of England – do to boost the level of economic
activity? The answer is: even though nominal interest rates are near-zero in all of
them and, despite having taken a number of unconventional measures that included
giving guidance on future interest rates, increasing the size of the central banks’
balance sheets and changing the composition of central bank assets towards less
liquid assets and assets subject to higher credit risk (see Sheets (2012a)), they
could do much more. Among the measures that they could take are: (1) further
lowering official policy rates; first, all the way to the effective lower bound rather
than keeping them suspended some distance above the floor (as is the case
currently in the UK and the euro area) and, second, by removing the effective lower
bound on nominal interest altogether, (2) more aggressive combinations of
quantitative easing and credit easing, and (3) helicopter money drops (a combined
monetary-fiscal stimulus).

including:
(i) reducing rates, first by lowering them
all the way to zero (UK and euro area),
then by eliminating the effective lower
bound on nominal interest rates (all four
countries)
(ii) carrying out more imaginative forms
of quantitative easing (QE) & credit
easing (CE), in all four countries
(iii) engaging in helicopter money drops
(all four currency areas): a combined
fiscal-monetary stimulus
Credit rationing and excessive funding
costs for certain segments of the
household and non-financial business
sector and a weakness in effective
demand in all four countries imply that
the case for (ii) and (iii) is strong
By contrast, lowering interest rates
further and the less imaginative forms of
QE and CE which focus only on
government securities likely have little
more to add:
-

risk-free interest rates are
already very low, and

-

market inefficiencies in highrated Treasuries markets very
small

In our view, central banks should also do more, i.e. the case to take some or all of
these measures is strong in the countries under consideration. In particular, the
case to address the weakness of effective demand suggests that helicopter money
drops would be appropriate in all four currency areas – although time will tell
whether the US and the UK have already engaged in helicopter money drops that
dare not speak their name. Access to credit is also highly restricted for certain
segments of the economy (including for households and small-and medium-sized
enterprises), although not necessarily for every would-be borrower category. In
certain euro area countries, access to credit is severely restricted, notably in
Greece, Portugal, Ireland and Spain. In addition, many medium- or low-rated asset
markets remain dysfunctional. Central banks therefore have a role to play in easing
access to credit and in acting as market-makers of last resort, notably in the US and
the UK.
The case for lowering interest rates further may be slightly less strong than for
helicopter money drops or credit easing, but remains substantial. This is partly
because risk-free rates are already very low once we recognise that current
government bond yields (even for the US, Japanese, German and British
sovereigns) already incorporate substantial default risk premia and even the
‘headline’ yields have recently reached record lows, including in Germany, Japan
and the UK.
We attribute the failures to fully use the potentially available policy arsenal to
institutional conservatism and to a lack of coordination and cooperation between
monetary and fiscal authorities due to a range of political dysfunctionalities.

Interest rate policy
Lowering the official policy rate to the effective lower
bound (ELB)
The Bank of England and the ECB still
have room to cut rates

Because of the unfortunate but, for the moment, irremediable existence of currency
(banknotes) bearing a zero nominal interest rate, the official policy rate of the
monetary authorities cannot be set much below zero. With the official policy rate at
zero, the rate on the central bank’s Standing Deposit Facility could be around minus
0.75% - the effective lower bound (ELB) for nominal interest rates – just about as
low as it can be before banks likely start hoarding banknotes (despite the cost,
inconvenience and insecurity of holding large amounts of banknotes) instead of
holding their excess reserves with the central bank. The Fed and the Bank of Japan
have their policy rates as close to zero as makes no difference.
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However, 0.50% has been defined as the British zero by the Bank of England. Bank
Rate, the Bank of England’s official policy rate, stands at this level and has not been
below this level since records began in 1694. The Bank of England’s interest rate on
the Standing Deposit Facility is 0%. There's no reason why Bank Rate cannot be
lowered to 0% (or even to -0.25%), with the Standing Deposit Facility Rate at 0.50% (or -0.75%), in our view. It would likely result in current account deposits at
commercial banks and building societies offering negative nominal interest rates to
households and firms, and in some tracker mortgages, whose rates are tied to Bank
Rate, carrying a negative nominal interest rate, but that ought not to be an issue.
We have, after all, had negative real interest rates on many occasions in the past.
We see no efficiency or fairness argument that the price of borrowing money should
always be positive. Indeed, it might be rather nice once in a while to have banks
paying interest to mortgage borrowers. The same argument applies to the ECB,
where the official policy rate (the refi rate) stands at 1.00% and the Standing
Deposit Facility rate at 0.25 %. We see no reason why the refi rate cannot be
brought down to 0% or slightly below zero with a -0.50% or -0.75% Standing
Deposit Rate. We are, however, not holding our breath and fear that the ECB too
will treat 50 basis points as the ELB for the refi rate.

Abolishing the effective lower bound on interest rates
Central banks could also choose to
abolish the effective lower bound (ELB)
on interest rates by:
-

abolishing currency completely

-

taxing holdings of bank notes

-

ending the fixed exchange rate
between currency and central
bank reserves

Removing the effective lower bound (ELB) on nominal interest rates would eliminate
the fundamental asymmetry in interest rate policy: when the economy is
overheating, inflation is above-target or credit is excessively loose, the central
bank’s official policy rate can be raised to any level. When there is excess capacity,
inflation is below target and credit growth is inadequate, the official policy rate can
only be lowered to a level not too far below zero. What we call the effective lower
bound (sometimes also referred to as the zero lower bound) on central bank official
policy rates is an artefact of history, clumsy financial design and central bank
conservatism, in our opinion. The existence of bank notes or currency, which is an
irredeemable ‘liability’ of the central bank – bearer bonds with a zero nominal
interest rate – sets a lower bound (probably at something just below 0%) on central
banks’ official policy rates.
The obvious solutions are: (1) abolishing currency completely and moving to Emoney on which negative interest rates can be paid as easily as zero or positive
rates; (2) taxing holdings of bank notes (a solution first proposed by Gesell (1916)
and also advocated by Irving Fisher (1933)) or (3) ending the fixed exchange rate
between currency and central bank reserves (which, like all deposits, can carry
negative nominal interest rates as easily as positive nominal interest rates, a
solution due to Eisler (1932)). These, by revealed preference, do not seem
acceptable to the central banking and political establishments, despite the long
history of proposals to implement these solutions (see e.g. Hall (1997), Goodfriend
(2000), Buiter and Panigirtzoglou (2001, 2003), Fukao (2004), Buiter (2009, 2010)
and Mankiw (2009).

Abolishing or taxing currency would take
time and involve non-trivial costs, but
introducing a variable exchange rate
between currency and central bank
reserves would be easy

Clearly, the abolition of currency and the taxation of currency would take time and
involve non-trivial administrative and implementation costs. But introducing a
floating or managed exchange rate between commercial bank reserves with the
central banks (dollars, say) and a new currency (rallod, say) could be implemented
overnight. A minus 5 % interest rate (annualised) on commercial bank dollar
reserves with the central bank, for instance, would require the forward exchange
rate of dollar reserves in terms of rallod bank notes (which carry a zero interest
rate), to be five percent (at an annual rate) stronger than the spot exchange rate. If
the authorities fix the next period’s spot exchange rate at the same level as this
period’s one-period-ahead forward rate, then the certain appreciation of the dollar in
3
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terms of the rallod would make up for the interest differential in favour of the rallod.
So there would be no pure arbitrage opportunities. 1 We think the monetary policy
establishment would benefit from moving and implementing any of these proposals
for eliminating the ELB, but fear it won’t.
Figure 1. Taylor Rules*
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Note: Red and blue lines are policy rates implied by a Taylor rule with a coefficient of 1.5 on the inflation gap (the deviation of realised inflation from the inflation target) and a
coefficient Beta on the output gap (the actual level of GDP relative to its estimated potential).
Sources: Sheets (2012a) based on data from National Central Banks and Statistical Agencies, Haver Analytics, and Citi Investment Research and Analysis.

The case for further lowering rates is not
as strong as it once was according to
some specifications of ‘Taylor rules’

The case for lowering official policy rates may also not be quite as strong today,
especially in the US and in the UK, as it was in the ’08-’09 period and, as we will
argue, is not quite as strong as the case for other measures central banks could
take. Figure 1 compares actual policy rates with those implied by different
formulations of a ‘Taylor rule’ for monetary policy – which is a simple rule linking the
1

The same concept of decoupling the numéraire (dollar) from the medium of exchange/means of
payment was a key element of our discussion (Buiter and Rahbari (2011, pp. 34-36)) of how it might
be technically and legally possible to introduce a New Drachma as a complementary or parallel
currency/unit of account for Greece, while Greece remained a euro area member with the euro as the
sole legal tender. We have our doubts, however, about the political acceptability of this proposal.
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policy rate to deviations of inflation from its target level and of actual output from its
potential level. As the figure shows, the difference between the policy rate implied
by some formulation of this rule and actual rates has shrunk considerably relative to
the discrepancy in 2009. For rules that stipulate a rather low sensitivity of desired
policy rates to output gaps, the deviation between current policy rates and the ruleimplied target is in fact virtually zero in the US and the euro area. In the UK, the
policy rates implied by the Taylor rules actually imply that policy rates should be
higher than they currently are – owing to the persistent inflation overshoots relative
to the BoE’s target – while, in the case of Japan, the formulations of the Taylor rule
used here would suggest policy rates which are substantially negative would
continue to be appropriate.
Risk-free rates are also already very low,
even at longer maturities

In any case, the level of risk-free rates is already very low, as Figure 2 illustrates.
This figure deducts 5-year CDS rates from yields for government bonds of the same
maturity for a number of countries, to arrive at a simple measure of what
government bond yields would be once we abstract from credit risk. While this
measure is far from perfect for a number of reasons, including dislocations in either
or both of government bond and CDS markets, low liquidity and high volatility, it
does indicate that, in a number of industrial countries, risk-free rates are in – or at
least close to – negative territory. This is for medium-to-long-term funding (a 5-year
horizon), and yields remain low for longer maturities too.
Figure 2. Selection countries – Risk – free five-year interest rates (%), 4 May 2012
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Note: 5-year government bond yield minus 5-year CDS rate as of May 4, 2012.
Source: Citi Investment Research and Analysis
Low interest rates also bear some risks,
including for those subject to nominal
return targets

Low interest rates also carry a number of risks. Among them is that they encourage
‘search for yield’ and taking on excessive risk. This tendency is aggravated by the
large number of nominal return or payout targets, as implied e.g. by defined
contribution pension schemes, targets that appear to respond extremely slowly to
changes in risk-adjusted expected returns actually available in the markets. They
also make life hard for pension funds and insurance companies that have minimum
(nominal) return guarantees or that are forced by economically illiterate regulations
to discount their liabilities using a government bond yield of equivalent duration.
Very low rates also increase the chance of destabilising sudden withdrawals of
funds from certain systemic asset markets, including the risk of panic in money
markets that comes from ‘breaking the buck’ for money market funds that guarantee
(unwisely) a net asset value of $1. Low rates may also encourage depositors to take
5
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their money out of the banking system, which would aggravate liquidity pressures
for the already-troubled banks in certain countries. Many of these risks are the
making of regulatory shortcomings and do not suggest that low or negative nominal
or real interest rates would be inefficient or undesirable but, since we have to take
these shortcomings as given for the time being, they imply that the balance between
risks and opportunities created by further lowering rates may be close to being
balanced outside the euro area. This appears to be the view of the IMF also, which
in its most recent Global Financial Stability Report IMF (2012) warns about the
scarcity of safe financial assets and the very low risk-free rates this has brought
about.
From a longer-run perspective, it would seem desirable to eliminate the ELB on
nominal interest rates through one of the three methods sketched earlier, if central
banks want to continue to target price stability, operationally defined as a low rate of
headline inflation over the medium term. With a low inflation target, there is always
the risk that, as during the crisis of 2007-2009 in the US, the UK, the euro area and
Japan (and for Japan for a much longer period extending to today), the ELB
becomes a binding constraint on the official policy rate.
In a modern, financially developed economy, like the four currency areas under
consideration here, the costs of abolishing the ELB, if achieved by moving to a
cashless society with E-money only, consists mainly in the loss of seigniorage
income to the central bank and the loss of anonymity provided by banknotes to
those holding their wealth in currency and conduction transactions with it. There
undoubtedly are legitimate reasons for households and businesses to wish to
preserve anonymity in their financial dealings. There also can be little doubt,
however, that some of the main beneficiaries of the existence of state-issued bearer
bonds of the highest liquidity – instruments that are generally accepted as medium
of exchange and means of payment, often with the imprimatur of legal tender status
- are the grey, underground and black economies. The state provision of currency
can therefore inadvertently subsidise those engaged in such illegal activities as
money laundering, tax evasion and funding terrorism and other criminal activities at
home and abroad. It would, in our view, be worth getting rid of currency, regardless
of the ELB issue.

Guidance about the future course of interest rates
Unconditional interest rate forecasts are
useful
Explicitly conditional interest rate
forecasts would be really useful.

The effectiveness of interest rate policy depends very little on the level of the
current official policy rate and much more on the expected path of future official
policy rates. The Fed (like the Swedish Riksbank and the Reserve Bank of New
Zealand before it) now gives guidance about the likely future behaviour of the
official policy rate. The Fed does so in the form of unconditional forecasts by the
individual members of the FOMC as to the likely future date on which the Federal
Funds target rate will be raised for the first time from its zero level. This is useful,
but less useful than a clearer sense of the Fed’s ‘reaction function’, the interest rate
policy rule, if you like. An unconditional forecast would be very effective if the Fed
had perfect foresight. But, as we noted before, it is not, today in the advanced
economies, the current level of interest rates, even of current long-term interest
rates, but rather the uncertainty about their trajectory that is an impediment to
investment. Clarifying the way the Fed Funds target rate responds to changes in
observable economic conditions would take out one of the reducible dimensions of
uncertainty for private sector agents. With unconditional forecasts there is a risk that
the more naïve investor base could at times mistake them for perfect foresight.
Explicitly conditional forecasts would conversely provide a desirable reminder that
the world is an uncertain and risky place.
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From statements by Chairman Bernanke and others, we know that further
Quantitative Easing (QE) won’t happen unless the US unemployment rate starts
rising again and appears likely to head higher for some sustained period of time,
and unless the inflation rate is deemed likely to fall below the official target (two
percent for the PCE deflator) in the medium term. A conditional rule along these
lines for the Fed Funds target rate would be helpful. If the private sector were to be
given more inside information about the central bank’s official policy rate reaction
function (something the central bank presumably knows more about than the private
sector) it would permit the private sector to make its own forecasts of future policy
interest rates, conditional on the private sector’s own forecasts of the arguments in
the central bank’s reaction function (the output gap, the medium-term inflation rate,
monetary and financial conditions or the stock market, say). Central banks don’t
have particularly distinguished records for forecasting output or, especially in the
case of the Bank of England, inflation during recent years. Unconditional central
bank rate forecasts, that convolute the central bank’s official policy rate forecast
conditional on the arguments of its Federal Funds target rate reaction function or
policy rule, with the Fed’s forecasts of these arguments, are likely to be less useful
to the private sector than clearer statements of the Fed’s reaction function itself.

Quantitative Easing, Credit Easing, Enhanced Credit
Support, Large Scale Asset Purchases
QE and CE have been tried…
Central bank balance sheets have
increased substantially over the past four
years

Quantitative easing (QE) is the expansion in the size of the balance sheet of the
central bank, holding constant the risk and liquidity composition of the assets. It is
clear from Figure 3 that the increases in the size of the balance sheets of the Fed,
the Bank of England and the ECB/Eurosystem have been impressive since the
beginning of the crisis.
Figure 3. Selected Countries - Balance Sheet Size of Central Banks (% of GDP), 1999 – 2012 Q1
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As a share of GDP, the Federal Reserve System’s balance sheet and that of the
Bank of England have more than trebled since 2007, from around 6 % of GDP to
around 20 % The ECB is catching up fast as regards the growth rate of its balance
sheet. The size of its balance sheet (as a share of GDP) was always larger than
that of the Bank of England and the Fed. It stood at around 13 % of GDP at the
beginning of 2007 and, following the two 3-year LTROs in December 2011 and
February 2012, it has increased to well over 30 % of GDP. The Bank of Japan’s
balance sheet has, however, not grown as a share of GDP since 2005-2006,
although it declined during 2006-2007. It now stands at just over 30 % of GDP,
slightly smaller than the Eurosystem’s balance sheet.
At the ELB, QE works mostly through the
asset side – whether it is financed by the
issuance of monetary or of non-monetary
central bank liabilities is of no material
relevance.

Commonly the term QE is reserved for monetised balance sheet expansions but, at
the ELB, the liability side of the central bank’s balance sheet is effectively irrelevant.
At the ELB, it makes no material difference whether central bank asset purchases
or lending operations are sterilised (financed by issuing non-monetary liabilities) or
monetised (funded by issuing currency or creating overnight deposits for
commercial banks and other eligible institutions – reserves with the central bank). If
the monetisation route is chosen, the increase in the monetary base will typically be
in the form of excess reserves held with the central bank by commercial banks and
other eligible institutions. This is true excess liquidity that sits idly on the balance
sheets of the central banks and the commercial banks. An increase in the monetary
base when the economy is effectively in a liquidity trap at short maturities doesn’t
achieve anything, in our view.
If the increase in the size of the balance sheet of the central bank is sterilised, as it
is, for instance, when the ECB/Eurosystem engages in outright purchases of
sovereign debt through the Securities Markets Programme, an increase in the
monetary base is prevented by an auction of one-week term deposits with the
central bank, which are not part of the monetary base. These instruments are very
close substitutes for overnight bank deposits with the central bank, which would be
part of the monetary base. In addition, the one-week term deposits can be offered
as collateral (with very low haircuts) for overnight liquidity from the central bank,
making them indeed effectively equivalent to base money. Because of this feature,
in the case of the ECB, the distinction between sterilised and monetised balance
sheet expansion is effectively without substance, even with the official policy rate
still well above the ELB/ZLB. There exist modes of financing central bank balance
sheet expansions, through issuance of illiquid instruments or instruments that
cannot be offered as collateral in exchange for overnight liquidity at the central
bank, that would cause the composition of the increase in the liabilities of the central
bank to matter. But at the ELB, base money and other short-term instruments
become effectively perfect substitutes in private portfolios. With the Fed still
predicting it will not raise the Federal Funds Target Rate before the end of 2014,
there is, if this prediction is interpreted as credible – almost as a commitment – very
little difference between funding a Fed balance sheet expansion through an
expansion of excess reserves or through other instruments maturing before the end
of 2014. In a liquidity trap, central bank money does not matter, but assets
purchased by the central bank still can matter. The Fed predicts a partial liquidity
trap until the end of 2014. It appears only by issuing liabilities with a maturity
beyond 2014 (or by reducing the quantum of their issuance) can the Fed credibly
influence the economy through the actions it undertakes on the liability side of its
balance sheet.
Therefore, as long as central bank money or base money retains unique liquidity
properties that cannot be replicated by privately issued financial instruments, the
composition of the central banks' liabilities between monetary and non-monetary
instruments will matter when the official policy rate (and/or the rate on central bank
non-monetary liabilities of longer maturities) is above the ELB.
8
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With fully efficient markets, even the
composition of central bank purchases
would have little effect – but markets are
manifestly inefficient
The more inefficient the market, the more
effective are QE and CE

We have argued that central bank balance sheet expansion at the ELB works
mostly through the asset side of the balance sheet. It is true that, with fully efficient
financial markets, purchases or sales of non-monetary financial instruments by the
central bank would not have any effect on interest rates, asset prices or economic
activity, even if the economy were not at the ELB for nominal interest rates.
Financial markets are, however, manifestly inefficient in every sense of the word, so
changes in the size and/or composition of the assets held by the central bank will
affect their yields and through them the prices and yields of all assets, including
interest rates at varying maturities, stock prices, house prices, commodity prices
and the exchange rate. Credit easing (CE), aka qualitative easing, holds constant
the size of the balance sheet (and the composition of the liabilities) and refers to an
increase in the share of assets consisting of illiquid or higher credit risk instruments.
Enhanced credit support (ECS) is what the ECB calls its QE and CE operations. QE
and CE can of course be combined, when the balance sheet increases through
purchases of less liquid and riskier assets or through loans to banks collateralised
with less liquid and riskier assets. Large-scale asset purchases is an alternative
characterisation of balance sheet expansion by the central bank, which does not
specify whether the counterpart on the liability side of the balance sheet is an
expansion of monetary liabilities or of non-monetary liabilities (term deposits with
the central bank and, in the euro area, central bank bills and (possible but not yet
used) central bank bonds.
Combined QE and CE is what the ECB/Eurosystem has been doing through its
Securities Markets Programme (SMP) of outright purchases of euro area periphery
sovereign debt and through its two covered bond purchases activities, through the
recent 3-year Longer Term Refinancing Operations (LTROs) and through earlier
shorter maturity LTROs. We have already questioned the assertion by the ECB that
it sterilises its SMP purchases. In the ECB’s sterilisation through one-week term
deposit auctions, we have an example of semantic rather than substantive
sterilisation, even away from the ELB.
QE at the ELB through purchases of long-dated government securities by the
central bank under orderly market conditions for sovereign debt, which is virtually all
that QE in the US and the UK has amounted to in recent years, is a poor man’s
monetary policy, in our view. CE operations ‘lite’, like ‘Operation Twist’ in the US
(where purchases of long-term Treasuries are funded by the sale of short-term
Treasuries) are even less effective – a pauper’s monetary policy, in our view. The
whole point of these interventions is to bring down long-term interest rates. This
would be necessary, partly because the traditional tools to bring down long-term
rates, i.e. cutting short-term rates and making credible commitments to keep future
short-term rates low, have almost reached their technical limits or ‘commitment
technology limits’ unless we consider measures to remove the ELB as previously
discussed, and partly because the transmission mechanism from short-term interest
rates to long rates is perceived to be impaired – although how much of this is due to
the official policy rate being at or near the ELB is not yet clear.
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… but QE and half-hearted CE are unlikely to yield much
more
QE and ‘CE lite’ have little to add at this
stage, as:
-

Treasuries markets are not
illiquid

-

Even long-term ‘risk-free’
interest rates are low

-

‘safe rates’ are only a small part
of the funding cost of creditconstrained households and
firms

QE may have some additional stimulative
effects through depreciating the nominal
exchange rate

At this stage, QE (through purchases of high-grade sovereign debt) and ‘CE lite’
through Operation Twist (involving the swap of high-grade sovereign debt
instruments of different maturities) are likely to have very limited incremental
stimulative effects on private sector spending decisions. This is, for QE, mostly
because base money is now plentiful almost everywhere and even risk-free longterm interest rates are very low. Concretely, QE in the US and the UK now
overwhelmingly takes the form of central bank purchases of the safest long-maturity
assets – Treasury securities. Say the effect of these purchases thus far (till endMarch 2012) on long-term Treasuries are of the magnitude estimated by our
colleague Nathan Sheets (estimates not based on event studies but on correlations
over time between interest rates and balance sheet variables): 100 basis points off
long-term US Treasury rates and 75 basis points off long-term UK Gilt rates –
estimates that are half the magnitude of those based on event studies. Even if these
estimates are robust, we doubt whether effective demand by households and firms
in the US and the UK today is being boosted materially by 10-year Treasuries being
at 195 bps (on April 30, 2012) rather than 295bps in the US or at 211bps rather than
286bps in the UK. For those for whom the cost of funding is a major concern,
lending spreads, not the risk-free rate – even at long duration – accounts for the
bulk of the funding costs. 2 The cost and availability of private funding (especially for
SMEs and households) therefore is little affected by reductions in long-term
sovereign rates.
It is possible that some of the excess liquidity created by the QE operations in the
UK and the US leaks into other risky assets, like stocks, residential housing,
commercial real estate, commodities and exchange rates. Indeed, we would expect
that if QE lowers long-term rates, the exchange rate would weaken in a floating
exchange rate environment, stock prices would strengthen even holding constant
the expected path of future dividends and house prices would strengthen for any
given expected future path of rental income or imputed rentals. The evidence to that
effect is, however, unconvincing in our view except possibly for the exchange rate
channel. Even though there is only limited evidence for exchange rate effects of
QE/central bank balance sheet expansion in the US, the UK or the euro area, it is
possible that this is because the central banks in the Emerging Markets that would
be experiencing the currency appreciations mirroring the Advanced Economies’
currency depreciations, have relaxed their monetary policy stances in such a way
as to neutralise much of the Advanced Economies’ currency depreciations that
would otherwise have taken place. Studies of exchange rate effects should of
course look at the relative stance of monetary policy, conventional and
unconventional, at home and abroad. Empirical tests typically have not controlled
for the stance of monetary policy in the rest of the world.

2

Of course, since spreads are not generally negatively correlated to the risk-free rates, reducing riskfree rates still reduces borrowing costs for risky borrowers, and would therefore be useful. It is just that
that usefulness is limited.
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Existing studies likely overestimate the
effects of QE and CE, as:
-

they include the acute periods
of the financial crisis, when
market inefficiencies were large

-

‘event studies’ by construction
only capture very short-term
effects

In apparent contrast, many recent studies seem to suggest relatively sizable effects
of QE and CE. Because, outside Japan, we have very few observations on
economic policy at the ELB, the evidence cited in support of the effectiveness of QE
through long-dated Treasuries relies either on ‘event studies’ (see e.g. Gagnon,
Raskin, Remache, and Sack (2010), Joyce, Tong, and Woods (2011) and Meaning
and Zhu (2012)) or on correlations between balance sheet variables and asset
yields or prices estimated over samples that include periods when the policy rate
was not at the ELB (see Sheets (2012b)) as well as periods during which, unlike
today, financial markets in the UK and the US, even at times the sovereign debt
markets, were disorderly.
We believe these studies might overestimate the effects of QE and CE ‘lite’. The
main reason we note is that they include or, in fact, concentrate on the acute
periods of the financial crisis. During this period, the market inefficiencies that are at
the heart of the effects of CE in particular were substantial. Today, these
inefficiencies are much reduced outside specific areas where market liquidity is still
much impaired.
In addition, we suggest there are statistical shortcomings, familiar and unavoidable
but nevertheless serious, of these studies.
Event studies, by their very nature and design, can only look at effects on, say, long
rates or the exchange rate in a short window (sometimes hours or days, seldom
more than a few weeks) around the instant that (news about future) QE hits the
market. The problems with this methodology are well-known, but are not always
reflected in the policy conclusions derived from these studies. There are the obvious
problems of establishing (1) exactly when news, say, about QE or Operation Twist
first becomes (widely) available to the markets and (2) that no other relevant event
occurred at the same time (or earlier) that could have influenced the markets during
the window as well as or instead of the QE or Operation Twist announcement.
Even more damaging from the point of view of the policy implications of these event
studies is that, even if the QE news event is correctly identified as the only driver of
asset movements in the window under consideration, these event studies only
reveal the effect of QE or Operation Twist on asset yields or prices during the event
window – a very short period of time. For QE to be interesting from a policy
perspective, the effects on long-rates, the stock market or the exchange rate have
to be long-lasting. We argue the event studies cannot establish this.
As regards the more conventional statistical studies, they suffer from the problem of
all statistical analysis not based on data derived from controlled experiments, of
interpreting correlations between endogenous (or predetermined) variables as
causal, and of using observations drawn in part from periods when the policy rate
was not at the ELB to make inferences about likely correlations when the policy rate
is at the ELB. This holds both for systematic statistical analysis and for ‘eyeball
econometrics’ that looks at interesting patterns, including co-movements in the data,
and imposes a causal interpretation on them that cannot be justified on the basis of
these data themselves. An interesting example of this is the innovative theoretical
and empirical work by Roger Farmer (2009, 2011 and 2012) who notices (1) that the
stock market leads or helps predict unemployment over a period of time going back
to 1929, and (2) that some key CE and QE actions by the Fed led significant stock
market gains since the financial crisis started. On the basis of the theoretical
approach he develops in Farmer (2009), he then concludes first, that “The Stock
Market Crash of 2008 Caused the Great Recession” and, second, that the Fed
should use more QE or CE to stimulate the stock market and lower unemployment.
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An equally plausible alternative or complementary approach would have come up
with the following alternative to his first proposition: “The Stock Market Crash of
2008 Anticipated the Great Recession (which could, however, have been caused by
something quite different)”. In our view, there is room for both channels of
causation and for common third factors driving both the stock market and
unemployment. As regards the policy implication that the Fed should do more, that
is based on correlations between QE, CE and the stock market drawn from the days
of chaos surrounding Bear Stearns, Lehman, AIG and WAMU and of the Tarp
recapitalisations of the US banking sector, when both funding liquidity and market
liquidity had dried up across the board. More than two years later, the case for the
effectiveness of QE and CE under the currently prevailing funding liquidity and
market liquidity conditions has to be made de novo, in our view.
As marginal effects of QE and CE likely
diminish, even doubling or tripling the
size would not multiply the effects

A common rejoinder to arguments that the effects of QE and CE are smaller than
those inferred from the event studies and smaller even than those based on recent
econometric estimates is that, even if the impact of a given quantum of QE or CE
on, say, long rates is small, one can still achieve the desired impact on long rates by
increasing the quantum of QE or CE.
The argument that if QE has had limited impact thus far, as long as the impact is
nonzero, one can always achieve any desired effect by increasing the dosage is not
valid under the orderly sovereign debt market conditions observed for the US and
the UK through most of the financial crisis, and certainly since early 2010, in our
view. With orderly financial debt markets, the financial market inefficiencies that are
necessary for QE or CE to have any effect on anything, including long-term yields,
can be argued to have become negligibly small for purchases of long-term
sovereign debt or for Operation Twist. If the marginal impact from additional asset
purchases by the monetary authority on long-term yields goes to zero quickly
enough, then additional QE or CE could, regardless of the magnitude of these asset
purchases or swaps, not drive down the secondary market yields of long-term
sovereign debt. Of course, the potential scale of QE that is restricted to longerdated Treasuries is also capped by the size of that particular market. The Fed and
the Bank of England already own substantial shares of the total outstanding stocks
for the longer-dated maturities in particular.

QE and CE could still have an effect if it
implies a subsidy relative to equilibrium
market rates

It remains true that the central bank can, even with fully efficient financial markets,
provide a fiscal transfer to the sovereign by purchasing new sovereign debt issues
in the primary issue market at prices above the secondary market prices (or,
equivalently, at yields below the secondary market yields), without such purchases
having any effect on the secondary market price/yield itself. It would be interesting
from an academic point of view as well as highly relevant from the perspective of
practical QE and CE effectiveness (at the ELB or away from it), to determine
whether, or to what degree, future QE and CE interventions in orderly markets drive
a wedge between the secondary and primary market prices of the debt, raising the
primary market prices without any enduring effect on the secondary market prices,
rather than raising the primary and secondary market prices in tandem.
Even if we take the best of these event studies and time series analyses at face
value, the ability of QE or CE to influence the real economy when the economy is at
the ELB depends on the impact on the real economy of the asset price changes
caused by QE and CE and on any further transmission of QE or CE to the real
economy through channels other than asset prices or yields, including possible
expectational transmission channels that don’t work through asset prices, like
changes in expectations of future demand for firms’ products, or changes in
expectations concerning future household income, permanent income, or
unemployment.
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And even the cost and availability of private funding is, other than for households
and SMEs, unlikely to be a binding constraint on private effective demand in the US
and the UK today. It is the lack of current and future expected effective demand that
is holding back corporate investment spending today. It is fear about future job and
income security and high household indebtedness that are holding back household
demand today and are likely to continue to do so for the foreseeable future. In the
euro area and the UK, high banking sector leverage and market and regulatory
pressures to recapitalise and shrink bank balance sheets are likely to act as future
constraints on bank lending to the real economy, despite the prevalence of low safe
rates.
More imaginative QE & CE
More imaginative CE – purchases of
specific illiquid and high risk securities
and lending to credit-constrained
borrowers – could still have substantial
effects

Central banks should focus on those –
but obtain a full guarantee for these
actions from their respective sovereigns

We believe that changes in the size and composition of the balance sheet of the
central bank only have material effects on the real economy of the advanced
economies under current conditions – at or close to the ELB, with excessively
indebted/leveraged sovereigns and banks almost everywhere, and with excessively
indebted households in many countries (including the US, the UK, Ireland, Spain,
Portugal, the Netherlands and the Nordic countries), but excluding Germany, Japan
and Italy – if they are focused on less illiquid assets and/or assets with higher credit
risk. This holds both for outright purchases of less liquid and high credit risk
securities by central banks and for loans to possibly illiquid and/or high-credit risk
banks secured against illiquid and/or high credit risk securities. So why do the Fed
and the Bank of England overwhelmingly restrict their QE to purchases of longdated Treasuries? There are no illiquidity problems, technical market failures or
disorderly markets where UK and US Treasuries are concerned. If anything,
financial repression and poor regulation have lowered long-term sovereign rates in
the UK and US too much, threatening the survival of Defined Benefit Pension funds
and insurance companies.
In our view, the Fed and the Bank of England should take a leaf from the ECB and
focus their balance sheet expansions on less liquid and higher credit risk securities.
In the US and the UK, this would mean that no more central government securities
should be added to the balance sheet, either through outright purchases or as
collateral offered in secured lending to banks. In the euro area, more sovereign debt
from the periphery, either purchased outright through the Securities Markets
Programme or offered as collateral by euro area banks would be useful additions to
the Eurosystem’s balance sheet. The SMP also already allows the purchase of any
public and private debt securities but, apart from the limited purchases of covered
bonds under the two Covered Bonds Purchase Programmes, the ECB has not
ventured into the world of outright purchases of private securities so far.
However, for all outright purchases of securities and for all securities offered as
collateral in repos or against loans from the central bank that don’t have the highest
creditworthiness that is or could be achieved by any financial instrument issued in
that jurisdiction, we think a full sovereign guarantee/indemnity should be given. In
the US, Japan and the UK this would mean that all domestic private securities
purchased or accepted as collateral by the central bank should carry a full
sovereign guarantee. 3 Instead of a sovereign guarantee on each individual security
of less than top-grade creditworthiness, held by the central bank, the sovereign
could provide just a general guarantee against net credit losses.

3

This could perhaps be softened to the requirement that all domestic private financial instruments
rated less than triple-A by all recognised rating agencies carry a sovereign guarantee if purchased or
accepted as collateral by the central bank.
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In the case of the euro area, this would mean that all private and public securities
that have a creditworthiness less than the highest level available in the jurisdiction,
which is that achieved by a debt instrument jointly and severally guaranteed by all
17 euro area member states, should carry a joint and several sovereign guarantee
from all the euro area member states if bought outright or accepted as collateral by
the Eurosystem. 4 Again, a general joint and several guarantee or indemnity by all
euro area member states for the net credit losses of the Eurosystem would suffice.
To make sure that this guarantee is worth something and to make sure that this
arrangement does not increase the incentives for lax fiscal discipline in countries
with less fiscal space, incentives for fiscal discipline would need to be strengthened.
The new preventative arm(s) of the euro area fiscal sustainability toolkit are
untested and we question whether it will be materially more effective than the late
and unlamented Stability and Growth Pact. We doubt whether the new institutions,
rules, pacts and procedures will be able to impose additional fiscal austerity on
governments that are engaged in policies likely to produce unsustainable outcomes,
but continue to be able for the time being to fund themselves in the markets. With
the euro area fiscal and banking crisis still in full swing, it seems the policy
authorities are more focused on mitigating and avoiding immediate disasters than
perhaps preventing future ones. However, we think it unlikely that an enhanced
monetary-fiscal policy stimulus arsenal will be put together in time to help the
escape from the present recession in the Euro area and the UK, unless there is faith
that these new instruments and policies will not be abused.
To make sure that the Eurosystem would not succumb to inappropriate pressures
for monetisation and/or balance sheet expansion, the ECB’s substantive
accountability would have to be strengthened, in our view (see Buiter and Rahbari
(2012) for further discussion.
These fiscal guarantees would prevent the central bank from being used and
abused as a quasi-fiscal operator, making transfers, paying subsidies and
redistributing wealth and income without a legitimate political mandate, and without
substantive accountability. The Bank of England has, when it still engaged in lowliquidity and/or high credit risk asset purchases or collateralised lending (under the
Special Liquidity Scheme and under the Asset Purchase Facility) obtained such a
full sovereign guarantee. The Fed only had a very limited sovereign guarantee for
its high-risk asset purchases or loans during the crisis. The ECB/Eurosystem had
and has none, except very briefly and for a limited amount, when the Greek
sovereign was in selective default during the debt exchange period that was part of
its debt restructuring program in May and April 2013. The EFSF guaranteed the old
Greek sovereign debt (now in default) that had been offered to the Eurosystem as
collateral, mainly by Greek banks. The total exposure of the Eurosystem to the 5
periphery countries (SMP purchases of government bonds of Greece, Ireland,
Portugal, Spain and Italy and lending to banks from these countries, excluding ELA)
was about €920bn in March 2011.
It is therefore surprising that the UK has done less, in outright purchases of or in
lending against collateral consisting of illiquid and high credit risk securities, than
the ECB/Eurosystem or the Fed, although the Bank of England, unlike the other two
central banks, is fully covered against credit risk by the UK sovereign.

4

Again, this could perhaps be softened to the requirement that all euro area private and governmentissued financial instruments rated less than triple-A by all recognised rating agencies carry a joint and
several guarantee from all 17 euro area member states if purchased or accepted as collateral by the
central bank.

14

Citigroup Global Markets

Global Economics View
9 May 2012

We urge all four key central banks to pursue adding outright purchases of (or loans
secured against) covered bonds, gold-standard asset-backed securities (including
residential mortgage-backed securities) to their asset menus. We likewise urge
central banks to encourage financial engineering and financial innovation aimed at
objectives other than regulatory and tax arbitrage, to enable the securitisation of
SME loans and other illiquid loans to households and non-financial corporates. The
resulting new securities should be fit for outright purchase by central banks or as
collateral for repos and other collateralised lending by central banks. A lot more can
be done than has been done so far. And provided the riskier financial instruments
end up on the central banks’ balance sheets with a full (joint and several) sovereign
guarantee/indemnity, there is no corrupting intermingling of liquidity support
provision (the province of the central bank) and solvency support (the responsibility
of the fiscal authorities).

Helicopter Money
Central banks should also engage in
‘helicopter money drops’ to stimulate
effective demand
Helicopter money drops are temporary
tax cuts, increases in transfer payments
or boosts to exhaustive public spending,
financed through permanent increases in
the monetary base.

Finally, in cooperation with the fiscal authorities, the central bank can engage in
helicopter money drops, as described by Milton Friedman (1969, p. 4). This is a
temporary tax cut, increase in transfer payments or boost to exhaustive public
spending (including infrastructure investment), financed through a permanent
increase in the monetary base. This will always be effective if it is implemented on a
sufficient scale. Consider the thought experiment where the Chancellor of the
Exchequer sends a £1000 cheque to every man, woman and child in the UK and
funds this by borrowing from the Bank of England, which monetises the debt and
commits not to reverse this ever. Now consider the following negative economic
environment: the British public has become Teutonic in its attitudes towards thrift or
caution and decides to save the entire windfall. The solution is simple. Repeat the
exercise with a £10,000 cheque for one and all and keep going adding zeros until
the consumer cries uncle and starts spending. Ben Bernanke (2002), citing Milton
Friedman’s original helicopter money drop parable, listed helicopter money drops
(aka money-financed tax cuts) as one of the options open to the monetary
authorities at the zero lower bound – as any well-informed monetary economist
would have done. He was riled with the epithet “Helicopter Ben” as a result, and has
not discussed the merits of the proposal since then, unfortunately.
Financing a temporary boost to exhaustive public spending through a permanent
increase in base money would be a call to arms for all those appointed or selfappointed guardians of Art 123 of the Lisbon Treaty, but would be legal as far as we
are aware. It may well be the most effective form of stimulus currently, in particular if
directed towards public investment which has taken the brunt of public spending
cuts in those countries that have begun fiscal consolidation in earnest (i.e. not the
federal government of US or Japan). If the helicopter money were at the pure
discretion of the central bank (it could simply say ‘no’), it need not imply weaker
incentives for governments to manage their own finances prudently.

Helicopter money is not hard. It would
most likely be politically popular.

A helicopter money drop is not difficult to implement. It would most likely be
politically popular. It just requires cooperation between the central bank and the
Treasury. In the US and the UK, helicopter money may in fact turn out to be the true
face of the QE we are supposed to have seen these past years. If the asset
purchases and monetisation are not reversed at some point in the future, QE will
turn out to have been helicopter money after all, if either it brought down
government borrowing rates in the primary and secondary markets or if it just
provided a subsidy to government funding in the primary markets. Unless the
central bank makes a credible non-reversal commitment today, however, the asset
purchases and monetisation may be interpreted as temporary – as QE - and their
effectiveness therefore less than would have been the case had it been recognised
for what it is (or may be) – helicopter money.
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Helicopter money, even in huge amounts, need not become inflationary ever. The
increase in the government deficit associated with the fiscal stimulus is temporary
because the fiscal stimulus is temporary. The associated increase in the size of the
central bank’s balance sheet may be large, but it is finite. As long as the current
quasi-liquidity trap, high leverage for sovereigns, banks and households endure,
much of the money transferred to households (should they be the primary
beneficiaries of the helicopter money drop) could well be saved by households, to
be deposited in banks who add it to their excess reserves. Should consumers get
their confidence back and decide to spend the part of the helicopter money drops
they initially saved, fiscal tightening is the solution. Should banks get their
confidence back and decide to push their excess liquidity towards the private sector
by offering loans on irresistible terms, any inflationary increase impact of the
enlarged stock of base money on the stock of bank credit or broad money can be
neutralised either by raising bank reserve requirements, or by raising the
remuneration rate on excess reserves held by banks with the central bank to levels
that would induce banks to keep their money at the central bank rather than lend it
out to the private sector.
Because, by assumption, helicopter money requires the irreversibility of the
monetary base expansion produced by the temporary fiscal stimulus, the options of
reducing the size of the monetary base, either by reversing the expansion in the
size of the central bank’s balance sheet or by sterilising the increase in the
monetary base (which would be effective if interest rates are above the ELB), are
not available. For expansions in the monetary base created by QE or by some
combination of QE and CE, a later reversal of the monetary base expansion through
sterilisation or balance sheet shrinkage is an option. A modern central bank can
deliver price stability with any size balance sheet.
In Japan and in the euro area, central bank independence tends to be interpreted
by the central banks as not answering the telephone when the fiscal authorities call.
Such a rejection of cooperation between monetary and fiscal authorities and of
coordination between monetary and fiscal policies reflects an elementary but
damaging misunderstanding of the meaning of independence, in our opinion. If an
escape from this self-imposed state of impotence is deemed to require an
amendment of the Bank of Japan Law and of the European Treaties, then we would
encourage it. We actually believe that the European Treaties, including Article 123,
permit the funding of sovereigns by the ECB and the national central banks in the
secondary sovereign debt markets. That’s good enough to make helicopter money
drops feasible even in Euroland. In any case, good monetary and fiscal policy
should not be blocked or inhibited by a blanket or even a partial prohibition of the
monetisation of public debt and deficits. If done properly, and subject to the consent
of the monetary authority, a monetary authority which we can presume to take its
price stability mandate seriously, it would not cause inflation. Instead, we think it
would help prevent inflation falling below the level deemed consistent with price
stability in the medium term, or even deflation, and the risk of recession or even
depression.
Finally, helicopter money is not a solution to fiscal unsustainability. It is just a means
of providing a temporary fiscal stimulus without adding to the stock of interestbearing, redeemable public debt. Any attempt to permanently finance even rather
small (permanent) general government deficits (as a share of GDP) by creating
additional base money would soon – once inflation expectations adjust to this
extreme fiscal dominance regime - give rise to unacceptably high rates of inflation
and even hyperinflation. Our estimates of the maximum general government deficit
for the euro area and the US that can be financed without a surging rate of inflation
are around 2 %of GDP at most – hardly the stuff of which permanent monetisation
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dreams are made. Although unanticipated inflation can reduce and, at the extreme,
wipe out the real NPV of servicing a given stock of domestic currency debt, once
inflation becomes embedded in expectations, the ability to extract additional real
resources through the anticipated inflation tax is very limited.
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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 Investment Research & Analysis
(CIRA) does not set a predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of CIRA 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.
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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 Investment Research & Analysis (CIRA) research report. Ask your Financial Advisor or use
smithbarney.com to view any available Morgan Stanley research reports in addition to CIRA research reports.
Important disclosure regarding the relationship between the companies that are the subject of this CIRA research report and Morgan Stanley Smith Barney
LLC and its affiliates are available at the Morgan Stanley Smith Barney disclosure website at www.morganstanleysmithbarney.com/researchdisclosures.
For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.
This CIRA 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 CIRA. 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 Citigroup 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 - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento. Av.
Paulista, 1111 - 11º andar - CEP. 01311920 - São 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, 8ème, Paris, France. The Product is distributed in
Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD,
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, Jl. 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 110-180, 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/fundMgr/DISFundMgrAnalystPop.jsp?companyCd2=A03030&pageDiv=02. 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 Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc.,
which is regulated by Komisja Nadzoru Finansowego. Dom Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. The Product is made
available in the Russian Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the
general banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal
22

Citigroup Global Markets

Global Economics View
9 May 2012

Service for Financial Markets. Neither the Product nor any information contained in the Product shall be considered as advertising the securities mentioned
in this report within the territory of the Russian Federation or outside the Russian Federation. The Product does not constitute an appraisal within the
meaning of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation. 8-10
Gasheka Street, 125047 Moscow. The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL”), a capital
markets services license holder, and regulated by Monetary Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square
Tower 1, Singapore 018960, in respect of any matters arising from, or in connection with, the analysis of this document. This report is intended for recipients
who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product is made available by The
Citigroup Private Bank in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of
Singapore. Please contact your Private Banker in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection
with this document. This report is intended for recipients who are accredited, expert and institutional investors as defined under the Securities and Futures
Act (Cap. 289). This report is distributed in Singapore by Citibank Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no
independent research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold Private Client Relationship Manager
in CSL if you have any queries on or any matters arising from or in connection with this report. This report is intended for recipients who are accredited
investors as defined under the Securities and Futures Act (Cap. 289). Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa
(company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty)
Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board. The investments and services
contained herein are not available to private customers in South Africa. The Product is made available in Spain by Citigroup Global Markets Limited, which
is authorised and regulated by Financial Services Authority. 29 Jose Ortega Y Gassef, 4th Floor, Madrid, 28006, Spain. The Product is made available in
the Republic of China through Citigroup Global Markets Taiwan Securities Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan
and/or through Citibank Securities (Taiwan) Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the respective
license scope of each entity and the applicable laws and regulations in the Republic of China. CGMTS and CSTL are both regulated by the Securities and
Futures Bureau of the Financial Supervisory Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the
Republic of China by the press or any third parties [without the written authorization of CGMTS and CSTL]. If the Product covers securities which are not
allowed to be offered or traded in the Republic of China, neither the Product nor any information contained in the Product shall be considered as advertising
the securities or making recommendation of the securities in the Republic of China. The Product is for informational purposes only and is not intended as an
offer or solicitation for the purchase or sale of a security or financial products. Any decision to purchase securities or financial products mentioned in the
Product must take into account existing public information on such security or the financial products or any registered prospectus. The Product is made
available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand. 18/F, 22/F and
29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand. The Product is made available in Turkey through Citibank AS which is regulated
by Capital Markets Board. Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey. In the U.A.E, these materials (the
"Materials") are communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center
("DIFC") and licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should
not be relied upon or distributed to Retail Clients. A distribution of the different CIRA ratings distribution, in percentage terms for Investments in each sector
covered is made available on request. Financial products and/or services to which the Materials relate will only be made available to Professional Clients
and Market Counterparties. The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised and regulated by
Financial Services Authority. This material may relate to investments or services of a person outside of the UK or to other matters which are not regulated by
the FSA and further details as to where this may be the case are available upon request in respect of this material. Citigroup Centre, Canada Square,
Canary Wharf, London, E14 5LB. The Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and
registered with the US Securities and Exchange Commission. 388 Greenwich Street, New York, NY 10013. Unless specified to the contrary, within EU
Member States, the Product is made available by Citigroup Global Markets Limited, which is regulated by Financial Services Authority.
Pursuant to Comissão de Valores Mobiliários Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a
commercial relationship with the subject company.
Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of
publication or distribution of investment research. The policy applicable to CIRA's Products can be found at
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.
Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific
transactions or recommendations.
The Product may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers. The Product is not to
be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.
Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount
invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject
to change. If in doubt, investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or other
risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice given it has been prepared
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice,
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product.
With the exception of our product that is made available only to Qualified Institutional Buyers (QIBs), CIRA concurrently disseminates its research via
proprietary and non-proprietary electronic distribution platforms. Periodically, individual CIRA analysts may also opt to circulate research posted on such
platforms to one or more clients by email. Such email distribution is discretionary and is done only after the research has been disseminated via the
aforementioned distribution channels. CIRA simultaneously distributes product that is limited to QIBs only through email distribution.
The level and types of services provided by CIRA analysts to clients may vary depending on various factors such as the client’s individual preferences as to
the frequency and manner of receiving communications from analysts, the client’s risk profile and investment focus and perspective (e.g. market-wide, sector
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specific, long term, short-term etc.), the size and scope of the overall client relationship with Citi and legal and regulatory constraints.
CIRA product may source data from dataCentral. dataCentral is a CIRA proprietary database, which includes Citi estimates, data from company reports and
feeds from Reuters and Datastream.
© 2012 Citigroup Global Markets Inc. Citi Investment Research & Analysis is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are
trademarks and service marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use,
duplication, redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of
the Product on a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information
contained in the Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this
report, MSCI sourced information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this
information and any other MSCI intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices.
This information is provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party
involved in, or related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness,
merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of
its affiliates or any third party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan
Stanley Capital International and the MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of
third parties. The Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the Product refers to website
material of the Firm, the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the
Firm takes no responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or
hyperlink (including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the
linked site does not in anyway form part of this document. Accessing such website or following such link through the Product or the website of the Firm shall
be at your own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website.
ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST

24

EU20508E

Citigroup Global Markets

