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The Fed has ceased its program of quantitative easing (QE) and may soon begin to
raise interest rates. Japan has embarked on an even more aggressive program of QE.
The European Central Bank (ECB) has just begun QE. In a related development, the
Swiss National Bank (SNB) recently stopped pegging the Swiss franc to the euro.
Many investors are asking, “What does all this monetary turmoil mean?”

It's no wonder investors are perplexed. QE's direct and indirect effects are complex,
and the fact that various polities are at different stages of implementation doesn't
make it any easier to understand the dynamics. | don't have all the answers, but | will
try to explain QE in plain language, why central banks have adopted it, and how it can
affect inflation and security prices. I'll also comment on what's happening now.

Central Banking 101

In the normal functioning of a fractional reserve banking system (Mcleay et al.,
2014), commercial banks create money when they take deposits and make loans.
Central banks limit the amount of money that commercial banks can create by
managing reserve requirements. They provide liquidity to the banking system by
lending directly to banks through the discount window. Central banks also influence
interest rates and the pace of money creation by buying and selling securities
through open market operations.

The primary objective and typical standard of success for central banks is stable
prices. Price stability no longer means zero inflation; it is seen as a low and steady
inflation rate, along with stable expectations of future inflation. For small countries
with large trade sectors, the foreign exchange value of the currency may be a better
measure of price stability. In the extreme, small countries sometimes choose to adopt
exchange-rate stability as a primary objective and peg their currency to a larger global
currency, such as the U.S. dollar or euro.

Executing monetary policy becomes trickier with additional objectives. The Fed,
unlike other central banks, has a dual mandate of maintaining stable prices and
fostering maximum employment. All central banks share financial market stability as
an objective. Perhaps the most important function of a central bank is lender of last
resort.
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QE is a policy consisting of large, sustained, and publicly announced programs of open market operations (The Economist, 2014). QE
is not money creation; it's more accurately described as reserve creation. A central bank buys securities and pays for them with bank
reserves (liabilities of the central bank and assets of commercial banks), thereby increasing the central bank’s balance sheet and the
reserves of its member banks.

The linkage between QE and the money supply is indirect. Banks will use new reserves to create money, but only when reserves are an
active constraint on lending. When banks do not wish to lend and/or borrowers do not wish to borrow, then reserves are an inactive
constraint. When banks seek to increase their capital and borrowers strive to pay down their debts, QE does not increase the money supply and
therefore does not cause inflation. When reserves are an inactive constraint on borrowing and lending, a central bank engaged in buying
securities is said to be “pushing on a string.”

Has QE succeeded? The answer depends on the central bankers' intentions—their objective for adopting a policy of QE in the first
place (Samuelson, 2014). During the global financial crisis (GFC), the first round of QE seems to have been effective in averting a
financial collapse.’ A central bank can act as lender of last resort by making loans directly to individual banks through its discount
window. During the GFC, however, many distressed financial institutions were not banks and so did not have access to the discount
window. In addition, the banks that did have access hesitated to borrow because of the stigma attached to demonstrating a need for
government support. Through QE, the Fed and the Bank of England (BOE) provided liquidity to the financial system by buying large
quantities of securities from the market rather than waiting for banks to show up at the discount window.

Beyond providing the liquidity necessary to avoid financial panics and bank runs, can QE increase economic output and employment?
On this question the evidence is distinctly mixed. Certainly, a central bank can hold interest rates lower than market-determined levels,
in the process inflating capital asset prices. We have many examples, both historical and current, of central banks engineering capital
asset price appreciation (Kindleberger and Aliber, 2011).

Some believe that, when an economy is operating below its potential growth rate, lowering interest rates to inflate capital asset prices
indirectly stimulates the economy through a wealth effect: People who own stocks, bonds, and houses will spend more if they feel
wealthier. Others worry that intentionally inflating capital asset prices distorts markets, creates bubbles, and leads to malinvestment.
Arbitrating this question, which harks back to the debate between John Maynard Keynes and Friedrich von Hayek, is beyond the scope
of this article. Nonetheless, it is possible that both are right.

Money Printing

Money printing is different from QE. Money printing is inflationary by definition. If the central bank rapidly prints a lot more currency
and immediately puts it into circulation, then more money is chasing the same amount of goods and services. The hyperinflation
Zimbabwe experienced in the 1990s is a memorable example. A central bank could distribute the newly printed currency directly by
dropping it from a helicopter, as in Milton Freidman’s thought experiment (Friedman, 2005), repeated by Ben Bernanke in his famous
2002 speech. More likely in the 215t century, a central bank would opt for the electronic version of printing money by crediting the
checking accounts of private citizens and/or government agencies.

A central bank may monetize the national debt—and facilitate increasing the deficit—by purchasing newly issued government bonds
with the proceeds transferred into the checking accounts of government agencies.? This, too, amounts to printing money. In other
words, QE plus substantial fiscal stimulus is money printing and may cause inflation.

What’s Happening Now?

The United States and the United Kingdom adopted QE at the onset of the GFC. They did not pair QE with fiscal stimulus. They did
not increase government deficits; the reverse is true. Banks chose to hold the proceeds of QE as excess reserves rather than increasing
their pace of lending and thereby creating money. While QE was in progress, the Fed and the BOE were pushing on a string.
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In these circumstances, QE is not inflationary. It may become inflationary if it achieves its intended purpose of stimulating more
economic activity by fueling bank lending and money creation. Indeed, many are concerned that, if and when loan demand accelerates,
the Fed and the BOE will need to drain the excess reserves created by QE from the system in order to avoid rapid money creation and
inflation.

Others are less worried because of another recent monetary innovation—paying interest on reserves (Cochrane, 2014). By paying
interest on reserves, central banks can raise rates as required to prevent inflation without reducing their balance sheets and shrinking
the excess reserves of member banks. Why would a commercial bank lend to risky private clients at a rate below what it can earn risk-
free by holding reserves at the central bank? In practice, monetary policy conducted by paying interest on bank reserves is untested.
Even if the economics are sensible, the politics of such a transfer of wealth by the central bank to commercial banks seem awkward at
best.

The ECB just started QE. Because of the concern about already unsustainable levels of government debt, Europe appears unlikely to
pair this QE with fiscal stimulus. The ECB will probably be pushing on a string, as were the Fed and BOE. This is why Paul Krugman
bemoans austerity in Europe (Krugman, 2014).

Japan, however, appears to be flirting with a more aggressive form of debt monetization, combining QE with increasing fiscal deficits.

The country seems close to testing what happens to a modern developed economy when it intentionally chooses money printing as its
macro-economic policy. Watch Japan.

Endnotes

1. I say “seems to have been” rather than definitively “was"” because we cannot know the counterfactual.

2. A central bank can also monetize the debt in another, somewhat more benign manner: funding deficit spending by purchasing
outstanding government bonds and returning the cash flows to government agencies.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,
a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under-or-over compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have had
on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight. Simulated
returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will perform in
the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns represent
backtested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment. Indexes are
not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC (“RA") and
its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied, regarding the
accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information.

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The
information contained in this material should not be acted upon without obtaining advice from a licensed professional. RA is an investment adviser registered under the Investment
Advisors Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including
an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosuresttpatent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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