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Abstract:
US has implemented Quantitative Easing (QE) since the Global Financial Crisis in 2008. QE is a very
conventional tool that is used to treat the economic confidence during the period of crisis and not many
countries have implied in history. In this paper we will study and examine the effects of US QEs in the
US market. This paper believes that some macroeconomic figures of US is promising that could push
the Federal Reserve Bank (The Fed) to hike the interest rate in six months.. However, since some other
core economic figures such as increasing government expenditure, household debt level and
participation rates are not favourable towards US economy. Also, global economic interdependence and
economic slowdown in US’s main trade partners such as EU and China is likely to affect negative effect
on US market. From these reasons, the Fed is likely to delay the base rate increase. Moreover, we expect
the Fed to increase the rate gradually from March 2016 since the Fed historically increased its rate in
January to March than in December for past 25 years. We have retrieved the raw data from Federal
Reserve Economic Data (FRED) and Reuters and processed it to our analysis.
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1. What is QE?
QE represents Quantitative Easing, a type of monetary policy used by central banks to stimulate the
economy when the standard interest rate approaches to zero. In this case, standard monetary policy,
Open Market Operation (OMO), becomes ineffective. Therefore, central banks buy long-term assets
such as subprime mortgage loan in the US and non-performing loan to increase the money supply in
the market and assuring market confidences.

2. The effects of QE
This chapter we will find out the theoretical effects of QE. Before we move in we must acknowledge
that QE is a conventional tool to respond upon extreme fall in consumer confidence and investor
confidence which can be potentially damaging real economic growth by falling into recession.
Increase in money supply will initially affect the long term interest rate of the central bank bonds to
decrease. This decrease in rate will affect many other components of the economy: 1. Real Economy
and 2. Financial Economy.

2.1 Effects on Real Economy
Firstly, decrease in interest rate will affect consumption in two ways: these are 1. Lowering incentive to
save; 2. Lowering cost of borrowing. As the interest rate falls economic entity’s incentives to save upon
their regular income will fall (i.e. marginal propensity to save falls & marginal propensity to consume
increases). Secondly, as the cost of borrowing becomes cheaper, more people can leverage their
consumptions by borrowing money. Therefore, the government can target increase in consumptions and
this will prevent the real economy to fall in recession. (Historically 60~70% of GDP consists of
Consumptions).
Secondly, decrease in interest rate will affect investment. Companies will invest more on expansion or
R&D since cost of borrowing became cheaper. This will increase Investment (I) components of real
output (Y) as well as attempting long run growth by stimulating technological progress (A) via R&D.
Thirdly, lower long term interest rate means more hot money (short term profit seeking funds) will
move outwards from the country. This is indicating that depreciation of national currency which will
induce J-curve effect on trade balance (J-curve effect: upon currency depreciation, price of import
becomes relatively more expansive and less valuable exports in short-run. However, in long-run, people
will consume more domestic goods than imports and also exports increases due to competitive and
relatively low-priced exports). This means in long-run, the policy can stimulate the real economic
growth (Y).
On the other hand, the misjudgment on money demand can cause high inflation rate (which will not be
considered too much in QE’s case since the economy is in deflationary pressure). Also, the depreciation
of currency causes the relative increase in imported raw material price and hence increase in production
costs for firms in the economy (To assess this we need to know the economic characteristics of the
countries since some countries are less dependent on imported raw materials while some are highly
dependent).
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2.2. Effects on Financial Economy
Reduction in long-term interest rate most obviously affect the risk-free rate (i.e. the government bond
rate). This will drive people away from purchasing bonds as an investment and attract more people to
purchase other investment goods such as stocks, derivatives, etc.
Moreover, since the risk-free rate is affected, there will be an increase in stock price. In finance and
economics, the value of the company referred as sum of discounted future cash flow. In other words,
some of all present value of the company’s future profits.
Value of Company = PV =

C1
𝐶𝑛
+ ⋯+
𝑛
1
(1 + rf )
(1 + 𝑟𝑓 )

Stock Price = Value of Company / No. Shares Issued
<Figure 2.2.1. Stock Price Equations>
As we can see from the figure above, a decline in the risk free rate will increase the value of the company
and hence the stock price could potentially increase.

2.3. Flow Chart

<Figure 2.3.1. QE Flow Chart>
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3. Quantitative Analysis on the Effects of QE – United States
The theoretical effects of QE was studied through analysing various economic indices of US. Changes
in some major economic indices followed by the commencement of each QE were observed to
understand the effect of QE in each indices.
History and details of the US QE is shown at the table shown below

QE1
Time
Objective





Outcome





QE2

2009. 03. 18
~ 2009. 09. 30
Lender of Last
Resort role of the
FED
Decrease in longterm interest rate
and mortgage rate
Fall in long-term
interest rate
Insignificant effect
on inflation rate







2010. 11. 03
~ 2011. 06. 30
Economic renewal
and moderation of
the inflation rate
Decrease in real rate
of interest and
lowering the fund
supply expense
Stabilized long-term
interest rate,
expansion of
demand in
speculation in raw
material



Operation
Twist
2011. 09
~ 2012. 12
Similar to that
of QE2

QE3









Fall in longterm interest
rate
Insignificant
effect on
inflation rate



2012. 09.13
~ 2014. 10. 29
Inducement of
stabilization of
labor market
Economic renewal
through recovery in
housing market
Economic renewal
and modified
inflation rate

<Table 3.1. Timeline and Details of US QE>

3.1. Economic Component Change of United States
In <Figure 3.1.1.>, we have retrieved data for around two economic cycles for fair judgements and
Economic Component changes in a quarterly basis was first analysed. For the S&P 500 index, GDP,
and Consumption data of US, data were processed through applying natural logarithm values of each
data to observe the percentage change of each index in a more precise graphical view.
From the analysis we have found the following patterns:
Components
Real GDP
Consumption
S&P500

Beta
0.00007
0.0001
0.0002

Days
365
365
365

Average Annual Growth
2.56%
3.65%
7.30%

<Table 3.1.1. Linear Regression Table of Three Economic Components of US>
It is not surprising that we can see the correlation between the three variables since the consumption is
a component of GDP and also increase in real size of the economy, GDP (increase in size of the pie),
will increase the financial performance and hence the value of its entity. Moreover, the volatility in
stock market is much higher since this nominal money market is more observable, has more participants
and transactions. However, we can observe that the stock market is showing generally positive growth
over time and shows the magnified effects of impact in real economy.
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QE1

QE2 OT QE3

<Figure 3.1.1. US Logged Economic Components>
Starting times of each QE are also shown on the graph as vertical lines. Stock price is the most volatile
component, and it is easily seen that it has risen after the commencement of each QE. Although the
change in GDP and Consumption is more insignificant than that of stock price, we can also see the trend
of stagnation in growth before the QE and normalised growth after the QE. We can see from the graph
that the US QE had effects in enhancing or normalising the stock price, GDP, and consumption. This,
as discussed from the former part of the report, is assumed to have resulted from the increase in
monetary base, which is QE’s most short-term objective. It is thus considered that the monetary base is
the composite leading indicator of real economy(object-economy) growth, such as GDP, investment
and consumption, and as the stock price shows investors’ predictions on the real economy, is the
prognostication of the real economy growth.

3.2. Change in Real-Economy and Monetary Base
As mentioned above, change in monetary base brings a somewhat delayed change in real economy. In
this report, quarterly percent change in US consumption, investment and monetary base was studied.
Instead of the crude value, percentage change from the former quarter was studied to examine the
correlation between the factors.
Graphs of change in monetary base with consumption and investment are shown below. Vertical lines
of the starting period of each QE are also given for reference.
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QE1

QE2 OT QE3

<Figure 3.2.1. Percent Change in US Consumption and Monetary Base>
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QE1

QE2 OT QE3

<Figure 1.2.2. Percent Change in US Investment and Monetary Base>

It can be seen from the above graphical demonstrations that generally, increase and decrease in
monetary base is traditionally followed by increase and decrease in consumption and investment. This
fact provides and evidence for the assumption that monetary base change is the composite leading
indicator of real economy.
Focusing more on the effect of QE, economic crisis in 2008 resulted in hesitant or even negative growth
of the US economy. Such effect of the economic crisis is shown by the negative percentage change in
consumption and investment on the above graphs. FED thus, in hope to normalize the economic growth,
increases the monetary base by announcing QEs and buying back government bonds, subprime
mortgage loans, etc. The result of increased monetary base of the market, according to the graphical
analysis, seems to have brought the elevation of consumption and investment, as well as other factors
of the real economy.

3.3 Change in Stock Price Index and Monetary Base
Stock price index, such as S&P 500, NASDAQ, etc., fluctuates due to the stock holders’ expectations
on the performance and growth of the economy. The change in the stock market thus often precede that
of the real economy. Graph of the change in stock price index showed the evidence to such phenomenon.
Though many other economic events, such as the Dot-com Bubble, influenced the stock price, we focus
on the effects of QE on the stock market. The graph is shown below. S&P 500 was used as the stock
price index.
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QE1

QE2 OT QE3

<Figure 3.3.1. Percent Change in S&P 500 and Monetary Base>

The peaks of the stock price in the red box above is easily seen that it precedes the increase in the
monetary base, the effect of QE.
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4. Direction of US Federal Reserve Boards upon QE
Generally QE is a policy that is implemented to treat crisis and this means that when the economy is
recovering from unstable post-crisis confidence of economic entities, tapering must be implemented in
order to make other central bank measures work back in normal (such as Open Market Operations).
This means the base rate (also known as Federal Funds Rate) must be raised again and some funds
purchased by the Federal Reserves during the QE must be released in market again. In order to achieve
this with less vigorous effects on US economy, the Fed must take several economic indicators into
account to ensure the economy is at recovering stage. The general indicators the Fed will be assessing
will be as following: 1. Consumer Confidence; 2. Unemployment Rate; 3. Inflation; 4. Other
Macroeconomic Factors.

4.1. Consumer Analysis
As mentioned previously, the Consumption consists of about 70% of US GDP. In other words, the
consumer’s behaviour must be considered one of the most important factors.

<Figure 4.1.1. US Marginal Propensity to Save Trend>
Saving ratio is one of the common indirect measure of the consumer’s economic confidence. The higher
the saving rate, the more people are uncertain and perhaps have negative perspective on the economic
forecast. As we can see from <Figure 4.1.1.> US consumer’s marginal propensity to save has come
back to its pre-crisis level of around 5%.
However, as shown in <Figure 4.1.2.> there has been a huge increase in government subsidy to boost
consumption after the 2008 financial crisis and it has been increasing 10% quarterly. This shows that
the government is surging money to hold consumption stable. Moreover, if we hold the government
spending constant at the first quarter of 2000, the US consumption would not be growing as fast as the
current level due to slow growth of disposable income.
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<Figure 4.1.2. US Disposable Income and Government Subsidy Trend>

<Figure 4.1.3. US Unemployment Rate and Participation Rate>
Furthermore, as shown in <Figure 4.1.3.> US is doing relatively well in post-crisis unemployment rate
reduction. However, the labour participation rate is also falling, which means increasing number of
people are not willing to work. A simple definition of employment rate is as following:
Employment Rate =

No. People Employed
No. People Willing to Work
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And the participation rate affects the No. People Willing to Work. Since there’s less people willing to
work employment rate will increase and as a result, the unemployment rate will decrease. As we can
observer from the figure, we can see that there has been around 4% decrease in unemployment rate
while there has been around 3% decrease in participation rate. With this view in mind, we can review
<Figure 4.1.2.>. We can conclude that the recent decline in US unemployment rate is mainly due to
expansionary fiscal policy to increase unemployment benefits to increase consumption. And this does
not indicate that US economy is at recovering stage.

<Figure 4.1.4. US Household Debt Level>
Moreover, In <Figure 4.1.4.> US household debt level is drawn as a proportion of US disposable
income. Not surprisingly, it has exceeded 80% of US household annual income. This means US
consumer confidence will be affected severely by increase in base rate (Federal Funds Rate) since many
debts are in forms of variable debts. In other words, as the interest rate increases, it will affect the
interest rate of the outstanding debts of US consumers and therefore they will pay higher interest and
the interest will be significant (Assume that household debt ratio is 80% and there is 1% increase in
consumer debt interest rate. This will result in 0.80% increase in annual interest compare to their
disposable income). This could result in contraction of the consumer confidence and many social
economic problems related with household defaults.

4.2. Inflation Rate
It is true that one of the core mission for central bank in developed countries is that to have positive and
stable economic growth and this means having sustainable inflation rate increase. As <Figure 4.2.1>
shows, US has been experiencing relatively stable inflation since the burst of the 2008 Crisis. And also
as the Federal Reserve Bank described at press release on 2015 09 17, the recent decline in Consumer
Price Index, CPI in 2014 Aug is mainly due to decrease in oil price. However, even excluding the oil
price shock in late 2014, we cannot observe the acceleration of the inflation rate.
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<Figure 4.2.1. US Inflation Rate Trend (Index 1982-1984 = 100)>

4.3. Other Macroeconomic Factors
Firstly, the Fed must consider the trade balance of US. As described in <Chapter 2.1.>, Fed’s policy
on interest rate affects the currency and it will affect the trade balance.

<Figure 4.3.1. US Trade Balance Trend>
As shown in <Figure 4.3.1.>, US has been running trade deficit for a very long time. Noticeably it has
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worsen post-Asian Financial Crisis in 1997 then slightly improved during the Global Financial Crisis
in 2008. Net Export has been remaining fairly constant after the 2008 Crisis but recently it got worsen.
This is mainly due to sudden increase in imports after 2014 July. With this view in mind, if US increase
the interest rate, US currency will appreciate and eventually its import is likely to increase while export
is likely to decrease due to currency appreciation. This will result in worsening of Net Exports which
will drag the economic growth.

<Figure 4.3.2. US Consumption and GDP Close Up>
Secondly, the <Figure 4.3.2.> is a close up of <Figure 3.1.1.> and it shows that the current US economy
is currently at recessionary cycle. If the second quarter of the cycle was confirmed to be a slump, there
will be recovery process soon and hence such contractionary monetary policy would possibly work.
However, the economy happen to be at further recessionary stage, increase in interest rate would be
risky to put US into depression.

<Figure 4.3.3. % Change in US Monetary Base and S&P500 with US Base Rate Trend>
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Thirdly, as shown in <Figure 4.3.3.>, when there was sudden change in US Base Rate (Effective
Federal Funds Rate), the market was more volatile. On the other hand the market was less sensitive
when the base rate was declining. We predict this is not only due to the change in risk-free rate and
damaging company’s future cash flows and change people’s incentive to invest in bond markets but
also due to people’s expectation about Fed’s future move since people are knowing that QE is a very
unusual tool and tapering in future must take place. Recently, we have observed low volatility due to
the consistent announcement and signally by Fed about the rate hike since 2013 Dec.

<Figure 4.3.4. Logged S&P 500 from 1990-1Q to 2015-3Q>
If Fed increases the interest rate, stock price will fall. However, the current status of S&P 500 is not
too far from the trend line and historically the stock price was close to the trend line without crisis.
Finally, nowadays the economies of many countries are interdependent to each other. Also the recent
slowdown of Chinese economy due to economic transitions, Greek Crisis, and the recent scandal of
Volks-Wagen would make the rest of the world to demand US to halt the Fed to increase the base rate.
Moreover, the recent announcement from Yellen, the Chair of the Fed, in Sep 2015 showed that the
Fed is considering the economic performances of the rest of the world.
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5. Predictions
We believe that the Fed will increase the rate within 6 months. However, December hike would be
somewhat unrealistic and the reason is following


The domestic economic figures of US seems not healthy. Especially on debt level, fiscal
figures, net exports and unemployment rate.



A 4th quarter is cyclically recessionary period but the economy is usually experiencing
increase in consumption in December due to cultural issues such as Christmas and New
Year’s celebrations. We have found that within past 25 years (from 1990 Dec to 2014 Dec),
the Fed has increased its base rate five times and two times in post-2008 Crisis with less than
increase of 0.05%. Hence, February to March hike is the most likely

<Figure 5.1. Effective Federal Fund Rate Change in December>


Even though, the Fed increase the base rate, the effect on stock market would be minimum as
shown in <Figure 4.3.3.> expectation of people has been fed through the system to some
extent and also, the stock price is at around the long term trend line as shown in <Figure
4.3.4.>.

5.1. Things to Concern


If there are some external shock on US economy, it will affect the Fed decision on interest
rate.



Since the Fed announced about rate hike in 2015 previously, the Fed could hike the interest
rate in order to keep its credibility.

