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Abstract 
This thesis has identified a gap in literature regarding the effects of quantitative 
easing (QE) on equities since the financial crisis in 2008. An event study has been 
conducted to investigate the portfolio rebalance effect stating that assets not 
regarded as close substitutes to targeted assets under the QE-scheme, e.g. equities, 
should respond with a lag to new information regarding QE. Also literature suggests 
that larger stocks should tend to lead smaller stocks. Assuming investors regard 
larger stocks as safer we aim to test the hypotheses that stocks will respond to QE-
announcements containing new, unanticipated information and that larger, safer 
stocks will lead smaller, more volatile. The responses in the U.S. stock indices S&P 
500, its corresponding sectors as well as mid and small cap indices are examined on 
nine identified events. Results show that stocks respond immediately on the day of a 
QE-announcement, but also that returns continue to increase the following days 
after. Also smaller, more volatile stocks have larger average abnormal returns 
compare to larger, less volatile stocks.  
 
 
 
 
 
 
 
 
 
 
Quantitative easing, equity, event study, financial crisis, portfolio rebalance effect  
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1. Introduction 
In the backwaters of the crash of the American investment bank Lehman Brothers in mid-
September 2007 followed a crisis that significantly affected credit and liquidity in financial 
markets across the globe. Under normal circumstances a central bank stimulates a given 
economy by adjusting the interest rate. Operating under the objective of financial and price 
stability over time the U.S. central bank, the Federal Reserve, was forced to push the federal funds 
rate down to zero-bound, as visible in Graph 1. Doing so they also introduced the concept zero-
interest rate policy. Lowering the federal funds rate implies that the interest rate at which depository 
institutions lend their funds to other depository institutions overnight is lowered. Thus 
institutions are supposed to be incentivised to lend more of their funds to the public. This 
should stimulate demand through investments and consumption (Dornbush, Fischer and Startz, 
2011; Federal Reserve Bank of New York, 2015). However these policy actions were not 
sufficient to stimulate economic activity as liquidity continued to be constrained, hence the 
Federal Reserve introduced unconventional monetary stimulus measures implementing large-scale 
asset purchases (LSAP), a term introduced by Kohn (2009), but more commonly referred to as 
quantitative easing (QE).  
 
Graph 1. Federal Fund Rate 

 
Source: Federal Reserve of New York, 2015 

 
QE is directly aimed at pushing down yields by injecting money into the financial system, as 
described by e.g. Cheng and Vijverberg (2012). This unconventional policy measure when the 
interest rate is approaching zero has been thoroughly discussed as an alternative tool by research 
such as Eggertsson and Woodford (2003) and Clouse et al. (2003), Joyce et al. (2011), Wright 
(2012) and Kiley (2014). Providing liquidity into constrained financial markets the Federal 
Reserve act as a consistent buyer of certain assets. The increased demand in the targeted assets 
will lead to higher asset prices that should stimulate nominal spending growth. This effect is 
known as the wealth effect – the increase in wealth of asset holders should boost spending, and 
therefore also the nominal demand (Joyce et al., 2011). 
 
As the economy is interconnected the effects of QE are able to transmit to other assets and 
countries, effects which have been studied in research papers like Cheng and Vijverberg (2012), 
Frazacher, Lo Duca and Straub (2012), Gagnon et al. (2010) and Neely (2014). One of the 
transmission effects under unconventional monetary stimulus, the portfolio rebalance effect, 
state that also the price of other related assets will be pushed higher when the Federal Reserve 
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pushes prices of targeted assets under LSAP upward. The portfolio rebalance effect will, 
according to Kimura and Small (2004), differ across types of assets depending on standard risk-
diversification motives. Therefore assets more closely related to those included in LSAP’s are 
found to be the closest substitutes to investors because of shared characteristics in terms of risk 
and liquidity. Price reactions will be greater the closer the substitutes these assets are. 
Additionally they suggest that this lead-lag relationship in responsiveness is also visible between 
large stocks that will tend to lead smaller stocks, which is discussed by Mamaysky (2014) as well.  
 
There is a broad category of studies gauging how events such as policy changes, federal fund rate 
decisions and even conflicts have affected financial markets. Thus the event study literature for 
market reactions under conventional monetary policy decisions is extensive and consists of 
research by for example Rigobon and Sack (2004) and Bernanke and Kuttner (2005). As of the 
introduction of quantitative easing and the zero interest rate-policy the event study category is 
expanding to also include the effects of these events. Acknowledged papers include Gagnon et 
al. (2010), Krishnamurthy and Vissing-Jorgensen (2011), Swanson (2011) and Neely (2014). 
 
On the back of this a gap has been identified as the main literature on the Federal Reserve’s QE-
programme mainly focus on a limited set of financial instruments, fore mostly examining the 
effects of unconventional stimulus on long-term interest rates or high-grade bonds. There are 
only a few exceptions, such as Joyce et al. (2011), Fratzscher, Lo Duca and Straub (2012) and 
Glick and Leduc (2012), which also include the effect on stock indices in their studies. Here an 
additional gap in literature is identified as QE-research including effects on equities merely 
considers broader stock indices such as S&P 500, FT All Shares and NIKKEI.  
 
Thus this thesis will contribute to research and examine the effects of Federal Reserve and the 
Federal Reserve Open Market Committee1 (FOMC) announcements regarding quantitative easing, on 
not only the S&P 500 but also corresponding sector indices as well as small and mid cap indices 
like the S&P SmallCap 600 and MidCap 400. This contribution also relates to the importance to 
investigate how large-scale interventions as these QE-schemes affect different parts of the 
economy. As the effects are not limited to a set of specific assets one needs to understand how 
and to what extent the effects transmits to other assets classes in order to assess what is 
economically sustainable and viable for the future.  
 
Here we specifically aim to study the portfolio rebalance effect through an event study on a set 
of dates identified by previous research as containing unanticipated, new information. The 
portfolio rebalance effect is examined given two hypotheses. The first hypothesis states that 
stocks should respond to these announcements with a lag on the basis that equities are not 
regarded as close substitute assets. Secondly, larger and less volatile equities are regarded as 
closer substitutes to the assets purchased under the Federal Reserves QE-programme compared 
to smaller, more volatile stocks. Therefore the second hypothesis states that larger and safer 
stocks should respond sooner than smaller stocks. The hypotheses are tested on the S&P 500, 
the mid and small cap indices. Additionally we also set out to examine if there are any differences 
across corresponding sectors indices depending on these characteristics.  
 
The results from the event study suggest that the equity market response is immediate, but that 
cumulative returns on average also continue to increase over time. Therefore we can neither 
reject nor accept the first hypothesis. The second hypothesis is questioned as the small and mid 

                                                
1 Federal Reserve Open Market Committee is the actual section within the Federal Reserve that is responsible for 
the open market operations and informs the market about these decisions  
(Federal Reserve, 2015b) 	  	  
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cap indices experience larger reactions on the date of announcement and continue to exhibit 
larger cumulative average abnormal returns over the post-event window. Sector indices result 
support the second hypothesis first potential findings, as the most volatile stocks are the ones 
exhibiting the largest, average abnormal returns. 
 
The thesis is structured as follows. The literature review following this introductory section will 
introduce the reader to the theoretical background of QE, previous research results and the 
nature equity market price responses. In the third section the event study methodology is 
presented providing the empirical framework. Also included is a section over the announcement 
date selection and a brief description on the characteristics of the different indices. Results and 
analysis succeeds in the fourth section. The thesis ends with a concluding discussion on these 
results.  
 

2. A literature review of unconventional monetary policy 
In this coming section a theoretical discussion regarding unconventional policy and monetary policy stimulus is 
provided. Also the transmission effects of such policy actions on equities will be explained together with the 
nature of equity price reactions, with the objective to increase the readers understanding of the subject. Finally, 
results presented by previous research are treated. 

2.1 QE in theory 
Central banks across the globe commonly have an objective that is expressed in terms of output, 
employment and inflation. The most common policy goal for a central bank is to maintain 
financial and price stability over time. Price stability is often interpreted as a two per cent 
inflation target (Dornbusch, Fischer and Startz, 2011). However, reviewing Graph 2 below 
shows that inflation, measured as the percentage change in the consumer price index, has steadily 
decreased over the last decades. Hence central banks across developed economies including the 
U.S. have recently engaged in an extended chase for inflation. 
 
Graph 2. Consumer price index – average percentage change  

 
Source: OECD World Economic Outlook Database 

 
The conventional way to stimulate demand and hence the overall economic growth is through 
the interest rate that depository institutions lend their funds to other depository institutions 
overnight. In the U.S. this is called the federal funds rate (Federal Reserve Bank of New York, 
2015a). The federal funds rate is the Federal Reserves foremost tool to influence the economy. 

-‐5	  

0	  

5	  

10	  

15	  

20	  

Germany	   Japan	   United	  Kingdom	   United	  States	  



	   9	  

In the backwaters of a decade with two financial crises affecting the global economy this rate, 
together with many other central bank rates, have been pushed down significantly, introducing 
the zero interest-rate policy. Though failing to stimulate economic activity in liquidity constrained 
markets, with depressed inflation rates as a consequence, central banks have been forced to 
introduce unconventional monetary policies such as large-scale asset purchases (LSAP), a term 
introduced by Kohn (2009) but what is commonly referred to as quantitative easing (QE).  
 
When the federal fund rate is close to or at zero, three alternative and complimentary monetary 
policies have been discussed by for example Ugai (2006) and Bernanke, Reinhart and Sack (2004) 
to only name a few. The first of these three tools available for the Federal Reserve is increasing 
the central banks balance sheet (QE) while a second is shaping the publics expectation of the 
future rate (implicitly the inflation expectations). Thirdly, the central bank can also change the 
composition of its balance sheet “in order to affect the relative supplies of securities held by the 
public”. (Bernanke, Reinhart and Sack, 2004, page 8) 
 
By expanding the Federal Reserve’s balance sheet, QE’s main focus is to increase nominal 
spending by injecting liquidity into the economy and hence increase the wealth of asset owners – 
this is called the wealth effect (Joyce et al., 2011). This is foremost conducted through asset 
purchases of bonds, agency debt and asset backed securities (ABS), both private and public (Gagnon 
et al., 2010 and Joyce et al., 2011). In short, QE can be described as an injection of money into 
the economy, as done by Cheng and Vijverberg (2012).  
 
There are three channels through which quantitative easing transmits2. The first (1) transmission 
effect is the portfolio rebalance effect, considered to origin from Tobin (1958). It relates to the 
theory that assets are imperfect substitutes and that some assets also will be associated with an 
(2) liquidity premium. The liquidity risk premium is the compensation investors implicitly 
demand for buying a more illiquid asset that might be more difficult to sell in the future. Joyce et 
al. (2011) and Neely (2014) argues that when the central bank is a consistent buyer of bonds and 
other asset-backed securities in the open market they will reduce the liquidity premium that 
investors demand for buying assets with the associated risks. When buying a specific asset, the 
central bank inevitably reduce the supply that the private investors demand. Central banks 
therefore put an upward pressure on the price of the targeted assets that lowers the yield while 
they simultaneously provide short-term, risk-free liquidity. (Gagnon et. al., 2010)  
 
Picture 1. QE and the portfolio rebalance effect 

 
 
                                                
2	  Discussed by Gürkaynak, Sack and Swanson (2005), Benford et al. (2009), Clouse et al. (2003), Gagnon 
et al. (2010), Joyce et al. (2011), Bauer and Rudebusch (2013).	  
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Under the assumption that investors do not regard money as a perfect substitute to the asset 
purchased by the central bank, the portfolio rebalance effect enters as these investor thus turn to 
other riskier assets when looking for yield. This relation and how it relates to the wealth effect is 
visualised in Picture 1.  
 
In a speech in December 2009 Brian Sack, Vice President of the Federal Reserve of New York, 
stated that when the price of a relatively more secure asset is pushed upward and return fall 
“[t]hese effects would be expected to spill over into other assets that are similar of nature, to the 
extent that investors are willing to substitute between the assets.” (Sack, 2009) The portfolio 
rebalance effects should therefore continue as long as the Federal Reserve act as a consistent 
buyer pushing down the yields of assets such as Treasury bills, mortgage backed securities and 
agency debt. Depending on what assets are considered substitutes investors should therefore 
inevitably bid up prices on for example corporate bonds and equities as well (Gagnon et al., 
2010). Which assets are considered substitutes under the portfolio-rebalancing theory differs 
across different types of assets depending on standard risk-diversification motives, according to 
Kimura and Small (2004).  
 
The final and third (3) transmission channel is signalling. That is, announcements and bond 
purchases should capture possible future actions and the intentions of the central bank. These 
announcements should reflect the underlying state of the economy and could be seen as the 
expectations management compliment discussed above. Hence within this signalling channel lies 
also the central banks’ risk assessments and perception of future rates. If the rate is to remain 
depressed the outlook on the economy will likely brighten significantly in the short-term. This 
information will feed into other asset prices and long-term yields, thus implicitly also affecting 
the discount rate. (Gürkaynak, Sack and Swanson, 2005; Clouse et al., 2003; Bauer and 
Rudebusch, 2013) 
 

2.2 Previous research 
Most studies regarding QE have focused on fixed income instruments such as government yields 
of different maturities and corporate bonds. Conducting a modern event study approach on 
Operation Twist, a QE-scheme conducted during 1961, Swanson (2011) finds resemblance to 
the second QE-round initiated by the Federal Reserve in 2010. Here Swanson (2011) present 
results that the effect of announcements on yields seems to diminish across assets. The largest 
response in both time periods is visible in Treasury securities while the effect fades away when 
moving toward private sector instruments. Although not explicitly stated, this is an indication of 
the portfolio rebalance effect.  
 
The portfolio rebalance effect is more explicit in the article “Large-Scale Asset Purchases by the 
Federal Reserve: Did They Work?”. Here Gagnon et al. (2010) present evidence of the portfolio 
rebalance effect as they find that longer-term yields where affected in an economically significant 
way with long-lasting effects and that these effects where evident also for instruments not 
included the Federal Reserves programs. 
 
Relating to the portfolio rebalancing effect and the notion that substitute assets differ across 
types of assets, as discussed by Kimura and Small (2004), Lo and MacKinlay (1990) has identified 
a lead-lag relationship stating that one security will respond first, while a related security is to 
respond to the same news but with a lag. Here results presented by e.g. Rogers, Scotti and 
Wright (2014) and D’Amico and King (2013) shows that prices of the specific assets that the 
FOMC intends to buy will move first and most, while the effects fades away on assets less 
similar. Kimura and Small (2004) adds that this lead-lag relationship is also evident within 
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equities, as larger stocks tend to lead smaller stocks. Hence, the portfolio rebalance effect 
indicates that investors will move toward assets that are closer substitutes to the assets being 
bought. An asset regarded to be a closer substitute should therefore share characteristics in terms 
of risk and liquidity with the asset targeted by the LSAP. This is also evident from previous 
studies that present results that different assets where affected differently depending on QE-
programme, as the Fed targeted different assets across the schemes. Here Krishnamurthy and 
Vissing-Jorgensen (2011) is one of the most pronounced studies as they examined different 
transmission channels across the QE-rounds.  
 
As FOMC has not been allowed to buy equity and on the basis of the riskier nature of stocks, 
previous research hence implies that the response could enter with a lag. However Joyce et al. 
(2011) finds that equity prices fell immediately after the initial announcements by the Bank of 
England on the British LSAP and that they thereafter strengthened significantly. Responses in 
the FTSE All-Share index, the British corresponding version to S&P 500, to QE-announcements 
varies between –0.2 per cent and –3.2 per cent. In contrast the S&P 500 increases by an average 
of 0.5 per cent on the day of an LSAP announcement in an event-study regression conducted by 
Glick and Leduc (2012). However, this average is derived from a model that does not distinguish 
between positive and negative market reactions. Separating positive and negative surprises they 
find that the S&P 500 increased significantly at a 5 per cent significance level on announcements 
that pushed down the long-term yields. Fratzscher, Lo Duca and Straub (2012) find results that 
U.S. equity prices increased between 1.1 per cent and 1.0 per cent depending on whether it was 
the first or second QE-round. Also Neely (2014) find positive response for the same index. 
However he uses intraday data and only briefly presents a result in a subordinate section in the 
very back of the paper.  
 

2.3 Market reactions and the efficient market hypothesis  
Stock market’s reactions relates to the assumption that financial markets are efficient and that 
there is perfect information symmetry. The theory behind the hypothesis of perfect information 
symmetry states that the whole market has the same amount of information available at all times 
by which they base their decisions on (Berk and DeMarzo, 2013). Going back to Eugene Fama’s 
(1970) well-known article “Efficient Capital Markets” it has been widely accepted that stocks 
efficiently reflect information attributable to it specifically and the market it trades on in general. 
Thus, the price of an asset should reflect the real market value of named asset. However this 
strong form of the efficient market hypothesis has been questioned. For example Malkiel (2003) 
highlights that credence on stock price predictability related to information efficiency has been 
replaced by psychology and behavioural economics. Nevertheless we rest our first assumption 
that markets are efficient on recognized work like Campbell, Lo and MacKinlay (1997) and 
Kothari and Warner (2006).  
 
Additionally financial markets are forward-looking. Hence, in accordance with the efficient 
market hypothesis, expectations are formed and discounted in the market instantaneously on the 
moment news about a future event is spread (Berk and DeMarzo, 2013). Markets are therefore 
only expected to react to announcements or actions that are unanticipated, as discussed by Kim 
(2002) and Bernanke and Kuttner (2005), which is also supported by results from Japan 
presented by Lam (2011). This leads us to the second assumption that markets are efficient at 
discounting information provided in the QE announcement and that investors therefore update 
their expectations as soon as new information has been communicated. In accordance with 
Gagnon et al. (2010) and Wright (2012) this paper assumes that the list of dates in Table 1 
include only announcements that have affected expectations of QE and that reactions are 
instant. 
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The price of a stock can be determined in a number of ways. According to the discounted cash 
flow-model, the value of future cash flows should increase today if the discount factor decreases 
(Berk and DeMarzo, 2013). As the discount factor includes an assumption of the long-term 
interest rate, an announcement from the Fed indicating that the zero interest rate-policy is to 
remain for some time should thus increase the current value of future cash flows. This should 
further fuel a price increase in stocks. However Joyce et al. (2011) also notes that it should be 
remembered that reactions should also be dependent on the nature of the announcement. If the 
announcement signals a contracting economy expectations on future corporate earnings might 
be pushed downward. 
 

2.4 Hypothesis 
To summarize, the portfolio rebalance effect states that assets regarded as closer substitutes to 
the assets bought by the Federal Reserve should respond sooner with a price increase as a 
consequence of falling yields in the assets purchased. As equity is regarded as a more risky asset 
compared to long-term bonds theory suggests that equity is not a close substitute to bonds. 
Therefore previous research implies that the price response in stocks should not be immediate. 
According to the efficient market hypothesis all information attributable to stocks should be 
reflected instantaneously. Therefore the first hypothesis to be tested is: 
 

1. Given the portfolio rebalance effect, the stock market, using S&P 500 as proxy, should respond to 
unanticipated news contained in a QE-announcement by the Federal Reserve but with a lag. 
 

Furthermore, what assets are regarded as closer substitutes is dependent on the characteristics of 
the assets and the risk diversification motives. Additionally since a lead-lag relationship is 
identified that is also applicable to stocks where larger stocks tend to lead smaller, the second 
hypothesis state: 
 

2. According to the portfolio rebalance effect and the lead-lag relationship, stocks regarded as safer and 
larger should tend to respond sooner to unanticipated news within the QE-announcements by the Federal 
Reserve. Therefore we should see a sooner reaction in the large cap index S&P 500 and safer sector 
indices than in S&P Mid cap 400, S&P Small Cap 600 and more volatile sector indices.  

	  
3. Methodology and data 
The following section will first discuss the event study methodology and the basis of the framework. Thereafter 
our set of announcements is specified in order to define model criteria so that we can assess the effect of QE 
announcements on equity indices. In the end of this section the time series equity indices are handled. 
Assumptions identified will be elaborated when needed.  

3.1 Methodological framework 
Event studies are widely regarded as an appropriate method to examine the market efficiency as 
well as the effect of an event under the market efficiency supposition. This is evident simply by 
reviewing the number of acknowledged papers applying the event study method. For long the 
event study approach has been a proved method. Believed by some to first have been applied 
and published by Dolley (1933), Fama et al. (1969) is however probably the most renowned. 
Even though the event study methodology behind has been developed and refined since first 
introduced in academic research, what is still central is gauging abnormal returns in order to 
identify potential effects regarding a particular event (Kothari and Warner, 2006).  
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The intuition behind event study methodology is straightforward. In order to measure an 
abnormal return around an announcement (our event) we first need to define what is a normal 
return. The normal return is estimated within the estimation window, given by T1 in Picture 2. This 
is the expected normal, hypothetical return that one would expect for a given index in the 
absence of an event. Here we apply the constant-mean-return model that implies that the 
expected normal return is the constant, mean return within the estimation window (Campbell, 
Lo and MacKinlay, 1997). 
 
 
Picture 2. Event study illustration 
 

 
 

Based on illustration in Campbell, Lo and MacKinlay, 1997 
 
Any potential effect of an announcement is measured within the event window, denoted as T2 in 
Picture 2. The event window is defined as the number of day’s prior to, and following the 
announcement at t=0. Our assumption of the efficient market hypothesis implies that each index 
should at the earliest be affected upon the announcement at t=0. It is of importance that the 
event and estimation window respectively do not overlap so that the normal return is not 
affected or contaminated by any event-related returns. This is important as one by using the 
event study methodology assumes that the impact of an event is reflected in abnormal returns, 
defined as the difference between the actual return and the estimated normal return. If the 
estimation window includes days of the event period around the estimation window Brown and 
Warner (1985) highlights that estimated abnormal returns would be biased as events inflict 
disturbance, violating the assumption of the constant-mean return model.  
 
Hence it is important to carefully define the dates of the events, in our case announcement dates 
by the FOMC. 

3.2 Announcements 
One commonly distinguishes between three different rounds of QE-schemes conducted by the 
Federal Reserve and the FOMC. The first, QE1, was initiated November 25 2008 when the 
Federal Reserve announced the initial LSAP-scheme with purchases of agency debt up to USD 
100bn and agency mortgage backed securities (MBS) up to USD 500bn. Here the Fed also began to 
include forward guidance about future rates and hence the underlying state of the economy, 
making the Fed announcement an important source of new information (Neely, 2014; Fawley 
and Neely, 2013).  
 
The succeeding programme of unconventional easing, QE2, was initiated 10 August 2010 when 
it was communicated that the Fed had the intentions to extend the existing QE-programme 
running. It is widely considered and emphasized by Lam (2011) as well as Krishnamurthy and 
Vissing-Jorgensen (2011) that the QE2-announcements where more anticipated than the 
announcement regarding the previous QE-scheme. However adjusting for market expectations 

!"# ## ##
$%&'(&)*#+,*-)+#

!.#######
$/0*1#+,*-)+#

123#145#1465# 15# 165#



	   14	  

Glick and Leduc (2012) states that the response in the 10-year Treasury yield seems to have been 
underestimated previously. Albeit still, results uniformly indicate relatively more muted responses 
to the QE2 than QE1. The latest LSAP is QE3 that is defined to have begun 22 August 2012 
(Mamaysky, 2014).  
 
Table 1. Announcements 
Date Event Definition Wrights*** monetary surprise 
_________________________________________________________________________________
25/11/2008* QE1 Initial LSAP Announcement of MBS and agency bond  0.85 Included 
1/12/2008* QE1 Chairman Bernanke Speech on incl. long-term Treasuries  0.96 
16/12/2008* QE1 FOMC Statement following meeting  2.54 Included 
28/1/2009* QE1 FOMC Statement following meeting –0.26 
18/3/2009* QE1 FOMC Statement following meeting  3.89 Included 
29/4/2009 QE1 FOMC Statement following meeting –0.60 
24/6/2009 QE1 FOMC Statement following meeting –1.07 
12/8/2009 QE1 FOMC Statement following meeting  0.18 
23/9/2009** QE1 FOMC Statement following meeting  0.98 Included 
4/11/2009** QE1 FOMC Statement following meeting  0.14 
16/12/2009 QE1 FOMC Statement following meeting –0.27 
27/1/2010 QE1 FOMC Statement following meeting –0.60 
16/3/2010 QE1 FOMC Statement following meeting  0.43 
28//4/2010 QE1 FOMC Statement following meeting  0.06 
23/6/2010 QE1 FOMC Statement following meeting  0.24 
10/8/2010* QE2 FOMC Statement following meeting  0.66 Included 
27/8/2010*** QE2 Chairman Bernanke speech, Jackson Hole –0.95 
21/9/2010** QE2 FOMC Statement following meeting  0.70 Included 
15/10/2010* QE2 Chairman Bernanke speech, Boston Fed –0.24 
3/11/2010*** QE2 FOMC Statement following meeting –0.05 
14/12/2010 QE2 FOMC Statement following meeting –0.39 
26/1/2011 QE2 FOMC Statement following meeting  0.05 
15/3/2011 QE2 FOMC Statement following meeting –0.48 
27/4/2011 QE2 FOMC Statement following meeting    0.24 
2/6/2011 QE2 FOMC Statement following meeting –0.35 
9/8/2011*** QE2 FOMC Statement following meeting  1.07 Included 
26/8/2011*** QE2 Chairman Bernanke speech Jackson Hole –0.12 
21/9/2011*** QE2 FOMC Statement following meeting  0.17 
22/8/2012 QE3 FOMC minutes  n.a. Included 
13/9/2012 QE3 FOMC statement n.a. Included 
12/12/12 QE3  FOMC statement n.a. 
19/6/2013 QE3 FOMC announces initiating of tapering  n.a. 
Source: Gagnon et al. (2010), Wright (2012), Krishnamurthy and Vissing-Jorgensen (2011), Mamaysky (2014)  
Notation: *Highlighted by both Krishnamurthy and Vissing-Jorgensen (2011) and Wright (2012), **Highlighted by Gagnon et 
al. (2010), ***Highlighted by Wright (2012) 
 
The list of events in Table 1 contains all announcements that have been proven important to 
alter market expectations. Some dates are marked with stars denoting in which paper they have 
been emphasized as important. Also listed are the monetary surprise indicators constructed by 
Wright (2012). Here a positive sign imply falling yields upon being informed on the news relating 
to the announcement. The monetary surprise indicators are estimates of the first principal 
component of intraday changes in the Treasury yield. The indicators have been generated by 
testing the variance on Treasury yields through heteroskedaticity on the high-frequency data. The 
methodological approach is to identify those event dates that where more significant than others 
when the federal fund rate is solidly close to zero. By measuring the heteroskedasticity around 
the exact time of the announcement an particularly high frequency also indicate that the variance 
of any other potential shock that day is to be assumed negligible – a method that gained 
acknowledgment after the use by Rigobon (1999) and that has been commonly applied as a way 



	   15	  

to gauge the monetary policy effect when the federal fund rate is zero-bound (Glick and Leduc, 
2012). 
 
Following Krishnamurthy and Vissing-Jorgensen (2011) not all dates are included in this study. 
Nine dates, marked in Table 1, have been identified where the information contained within the 
statements has lead to a significant reduced long-term yields, i.e. the information was 
unanticipated and therefore substantially altered expectations of the future. We distinguish 
between different types of announcements since we aim to study the portfolio rebalance effect as 
opposed to a general effect regarding QE. Therefore we need to focus on a homogenous set of 
events with a uniform response that does not cancel out when effects are combined. While 
acknowledging that we significantly reduce our sample size, we also gain strength as we isolate 
events that have generated a uniform negative response in long-term yields over time in order to 
be able to study the portfolio rebalance effect. 
 
As all events occurred during different periods we also consider the events surrounding the 
announcement date when making our selection. A short discussion regarding each event selected 
follows below. Although discussed under respective round of QE we do not apply this 
distinction onwards when conducting the event study.  

QE1 
One of the dates of greatest importance in the initial period when LSAP was first introduced was 
25 November 2008. Here the FOMC stated that they would purchase agency debt and agency 
mortgage backed securities from the private market. The statement on 16 December 2008 is also 
emphasized as it relates to the second largest monetary surprise estimated by Wright (2012). In 
this announcement the FOMC indicated that they would include also Treasury securities in the 
scheme.  
 
The announcement 18 March 2009 did not only include a substantial expansion of the overall 
LSAP, but also guidance of “exceptionally low levels of the federal funds rate for an extended 
time” (Bauer and Neely, 2013). The event is regarded as the biggest monetary surprise and 
effects on the 10-year yield are significant, according to Gagnon et al. (2010) and Wright (2012). 
Also of great monetary policy surprise is the statement on 23 September 2009 where the FOMC 
dropped the guidance on the maximum amount of agency debt they could buy.  
 
Nevertheless not all of the events in the initial QE-programme are of as great interest. The event 
on 28 January 2009, when Fed failed to announce a purchase, disappointing markets and raising 
yields significantly, is excluded in line with Bauer and Neely (2013) but in contrast to 
Krishnamurthy and Vissing-Jorgensen (2011). Also Chairman Bernanke’s speech on 1 December 
2008 is excluded. Here weaker than expected data on construction spending and the ISM and 
also the official declaration of an American recession by the National Bureau of Economic 
Research is assumed to contaminate the event (Bauer and Neely, 2013). 

QE2 
In line with Bauer and Neely (2013) Chairman Bernanke’s Jackson Hole speech on 27 August 
2010 is excluded since it did not reduce yields. However an event that did reduce yields is 
included namely the statement on 21 September 2010. This mid-September announcement 
included guidance on considerably lower inflation rates onwards and that FOMC will maintain 
their mandate until inflation return to comfortable levels. Prior to that, on 10 August 2010 the 
FOMC announced for the first time that they were to reinvest principal payments from assets 
owned and therefore keep constant their holdings. It also contained formulations that ensured 
the markets that new stimulus and expansion of existing was possible if necessary. Thus this 
announcement date is also included as it related to a relatively large monetary surprise and is 
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emphasized as significant by Krishnamurthy and Vissing-Jorgensen (2011). Highlighted by 
Wright (2012) and attributable to an even larger monetary surprise is the FOMC statement on 9 
August 2011. Therefore this is included as well. Remaining dates are excluded as they are either 
related to only a minor surprise or lead to an, for this paper, unfavourable reaction in long-term 
yields. 

QE3 
Two main announcements, 22 August and 13 September 2012, are considered for the third 
round of QE. On 22 August 2012 minutes where published showing that members had stated 
they “judged that additional monetary accommodation would likely be warranted fairly soon”. 
Additionally on 13 September 2012 the Federal Reserve declared an open-ended programme as 
long as labour market data continued to be disappointing. These are the two dates that are 
highlighted by Bauer and Neely (2013) as more important the following two.  

3.2 Event study specifications 
Specifying our event study model the high frequency of QE-announcements poses a problem as 
the length of the estimation windows becomes relatively limited in order to exclude the effect of 
other events. Avoiding any unwanted disturbance from other announcements in this short-
horizon model we have set the event window to eleven days centred on respective 
announcement, with an estimation window of 30 days preceding the first day of our event 
window. In Picture 2 the pre-event window is defined as t-5 to t-1, while the post-event window is 
set to t=0 to t5. Correspondingly the estimation window is given by t-35 to t-6.  
 
It should be noted that the length of the event window around the announcement is a trade-off 
between allowing a response to filter trough but exclude the possibility of other events to inflict 
the investigated event and disturb inference. However there is no consensus regarding the 
optimal length. Bernanke, Reinhart and Sack (2004), Gagnon et al. (2010) and Joyce et al. (2011) 
study the immediate effects on announcements with rather short time intervals. Joyce et al. 
(2011) with a time period of two days while Fratzscher, Lo Duca and Straub (2012) have a 
window of a week, arguing that investor’s portfolio decisions might be more sluggish than what 
is expected by the efficient market theorem. Also Mamaysky (2014) argue for a longer 
announcement window. He assesses the effects of QE up to 21 business days after an 
announcement. The reasoning is that less bond-like assets are believed to respond on a longer 
time-horizon. Mamaysky (2014) also mention that investors might not be so swift taking 
investment decisions during these uncertain times. Though Rogers, Scotti and Wright (2014) 
highlights that the longer the window the more difficult it becomes to isolate the effects of QE-
announcements.  
 
Noting that important announcements by the FOMC are highly frequent in periods we find it 
difficult to construct a longer event window than the eleven days already set. However we find 
support in the notion of Fama et al. (1969) that tests with shorter horizons are the supposedly a 
cleaner measure in terms of efficiency. Short-horizon methods should be more powerful when 
the abnormal performance is isolated in the event window. Albeit well specified, long-horizon 
event studies are overall considered to have lower statistical power in identifying abnormal 
performance (Kothari and Warner, 2006). Also as we do know the exact time of the event, and 
also specify a model based on nine significantly important announcement dates, the statistical 
ability for us to identify any abnormal returns is higher even in a shorter event window, a fact 
pointed out by Campbell, Lo and McKinlay (1997).  
 
Although taking into consideration that we lack clear support from previous studies on this topic 
we also include an additional model to the eleven-day event window model. Here we set out to 
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estimate a slightly longer event analysis with an estimation window set to 100 days ending on t-30 
for a 61-day event window centred on each of the nine announcements. Nevertheless it should 
be noted that the estimation window as well as the event window will include disturbing effects 
of other announcements. However it is still estimated for comparison allowing the effects of 
announcements filter through.  
 
The above discussion also relates to the decision between frequencies in data. Glick and Leduc 
(2012) and Bauer and Neely (2013), use daily data while Neely (2014), Swanson (2011) and Bauer 
and Rudebusch (2013) argue for intraday data. However the endogeneity problem facing daily 
data, and the reason for Swanson (2011) using intraday data, is little of our concern as this relates 
to the fact that effects of changes in the interest rate affect the macro economy, while macro 
economy affects the interest rates. Additionally, their main focus is on the fixed income markets. 
Also since historical intraday data going back to 2008 is proprietary and thus access limited, daily 
data is used with the notion that estimated values may be understated but should not differ 
substantially (Krishnamurthy and Vissing-Jorgensen, 2011).  
 
Employing the constant-mean-return model, the abnormal return is defined as the difference 
between the realized return in the event window and expected or normal return in the absence of 
a QE announcement: 
 

!!" = !! + !!"    (1) 
!!" = !!" − !!    (2)  

 
Here !!" is actual, realized return for stock index ! in period ! whereas !! is the estimated mean 
daily return. Intuitively the abnormal return !!" in the constant-mean-return model is assumed to 
be normally distributed with a zero mean and the variance !!"!!  (Campbell, Lo, McKinlay, 1997). 
 

! !!" = 0     (3) 
!"# !!" = !!!    (4) 

 
 
Having defined and estimated the event and estimation windows the average abnormal return 
(AAR) is calculated and then cumulated for each index. Here !!" = !"!". 
 

!!!!" =
!
!

!!",!!
!!!     (5) 

 
!""!!! = !!"!",!!

!!!     (6) 
 

Index n denotes a particular event (announcement) and !""!!" stands for the cumulative 
abnormal return for index i over the time period T2. The average abnormal return is estimated 
for each index across announcements. Once estimated, one need to assess whether the average 
abnormal returns are statistically different from zero, specifying the null hypothesis that the 
mean is equal to zero. The null hypothesis is rejected if the test statistic exceeds a critical value, 
typically corresponding to the 5-percentage significance level.  
 

!!" =
!!"!"

!!"
!

     (7) 

 
Where: 
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!!"! =
!

!!!
!!"!"!!

!!!     (8) 
 
As visible in the equation above the t-test divides the abnormal average returns through the 
standard deviation that equals the root of the variance. The generated t-values are then to be 
compared with the critical values of the t-distribution. The standard t-test assumes that our 
sample has t-distribution, that is a bell-shaped curve that is centred on zero but as opposed to a 
normal distribution the variance is larger and the tails thicker. The shape is only dependent on 
the degrees of freedom (i.e. N–1). For lower degrees of freedom, the t-distribution critical value 
will be larger (Hill, Griffiths and Lim, 2008). This implies that it might be difficult for our rather 
small sample of nine observations to reject the null that there are no abnormal returns. Thus we 
will also conduct a robustness test including all 31 announcements listed in Table 1, ignoring the 
assumptions regarding non-overlapping estimation and event window.  

3.4 Equity indices 
Time series are daily returns of 13 American stock indices stretching from the first trading of 3 
January 2005 until 30 April 2015 and these are the basis of which we base our results for 
abnormal returns. For the event study it is necessary that these time series are unbroken, that is 
that no days when these stocks are trading is missing (Campbell, Lo, McKinlay, 1997). Here the 
return of our unbroken time series is the difference in value between two days, measured in per 
cent. 
 
The S&P 500 are the five hundred and two largest, publicly traded U.S. companies. To be 
included the company need to have a market cap of USD 5.3bn or more, and accumulated the 
SP500 captures about 80 per cent of the available market cap. The index is a gauge constructed 
to reflect large cap U.S. equities. The top ten constituents include Apple, Microsoft, Exxon 
Mobil, Johnson & Jonhson as well as General Electric and Berkshire Hathaway. Thus it reflects 
all sectors although Information Technology (IT) weighs about a fifth in the total index, 
followed by Financials and Healthcare. Least weighs Materials (3.2 per cent), Utilities (3 per cent) 
and Telecommunication Services (2.3 per cent). (S&P 500 factsheet, 2015) 
 
As indicated by the name, the S&P MidCap 400 is constructed to gauge the performance of four 
hundred middle-sized U.S. companies. A mid cap company is defined to have a market cap 
between USD 1.4bn and USD 5.9bn. Mid-cap companies differ from both large as well as small 
caps regarding risk and return characteristics. These companies are regarded to have more stable 
growth onward when compared to small caps, however they are also more dynamic than the 
S&P 500. Compared to S&P SmallCap 600, the mid cap index should not be as volatile, and also 
more liquid. Thus S&P MidCap 400 aims to capture these distinct characteristics of mid cap 
companies. Here Financials weighs more than 20 per cent, followed by IT, Industrials, 
Consumer Discretionary and Healthcare that weighs between 13–17 per cent. Other sectors 
weigh less than 9 per cent each. 
 
Meanwhile small cap’s are defined as companies with a market cap ranging from USD 400m to 
USD 1.8bn and the index is constructed to reflect the more volatile and hence riskier 
characteristic small cap companies represent. Sector weights follow the nature of the mid-cap 
index (S&P MidCap 400 and SmallCap 600 factsheet, 2015). The differences in price volatility 
measured as standard deviation are visible in Table 2. 
 
These three indices are plotted in Graph 3. From ocular revisions the S&P 500 seems to have 
experienced the largest price fall in the backwaters of the financial crisis, followed by the S&P 
MidCap 400 and then S&P SmallCap 600.  It is also suggested that the S&P 500 and MidCap 400 
follows each other more closely than the S&P SmallCap 600.  
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Graph 3. S&P 500, MidCap 400 and SmallCap 600  

 
Source: Bloomberg                    

 
 
Regarding the ten sector indices, the companies that are included in each sector index are 
classified members according to Global Industry Classification Standards (GICS). GICS divides 
stocks into ten sectors consisting of 24 industry groups by global standards (S&P 500 Factsheet, 
2015). These sector indices are plotted in Graph 4 below together with the S&P 500 that they all 
constituents of. Only reviewing the sector indices in Graph 5 we are able to see performance 
differ between sectors. For example, the Energy sector index visualised in green seems to have 
larger price reactions compared to Telecommunication Services plotted in blue/grey. 
 
The index Consumer Discretionary is constructed on 85 constituents where all have a minimum 
market cap of USD 4.6bn. Top constituents in this value-weighted index are Disney, Amazon 
and Home Depot. Consumer Discretionary are goods that are not bought as regularly as for 
example food. Companies producing day-to-day goods are captured in Consumer staples. 
Consumer Staples have 38 constituents including Coca-Cola, Colgate-Palmolive and Campbell. 
Mean average market cap is USD 53bn, while median is USD 24bn implying as with all value-
weighted indices that the largest companies weigh more heavy in the overall aggregate (S&P 
Factsheets, 2015).  
 
The U.S. energy sector is captured by the Energy index reflecting the performance of the 41 
largest companies within the sector. Three examples are Exxon Mobile, Chevron and Phillips. 
On aggregate these companies has an average market cap of USD 37bn. However the median of 
USD 18bn implicitly states that there are only a few large companies. It should be noted that the 
top constituent, Exxon, performance weighs 24 per cent in the overall performance (S&P 
Factsheets, 2015).  
 
The mean market cap of the Financials sector index is UDS 37bn and the median of USD 21bn 
lies therefore closer than the corresponding values in the Energy sector. Banks and investment 
companies such as Wells Fargo, Berkshire Hathaway and JP Morgan are top constituents (S&P 
Factsheets, 2015).  
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Graph 4. SP500 and sub-indices  Graph 5. Sub-indices 

                    Source: Bloomberg                  Source: Bloomberg 
  
A total of 55 companies construct the Healthcare index and include companies such as Johnson 
& Johnson, Pfizer and Merck & Co. The average market cap is USD 52bn where the top ten 
constituents’ performance weighs more than 50 per cent on the overall performance. Meanwhile 
Information Technology (henceforth IT) is an index reflecting the performance of well-known 
technology companies such as Apple, Microsoft and Facebook. The average market of these 67 
companies constituents in total is USD 60bn, whereas the median market cap is only USD 19bn 
(S&P Factsheets, 2015).  
 
Table 2. Index description (%) 
Model variable  Total return (10Y)  Price return (!0Y)  Standard Deviations (10Y) 
__________________________________________________________________________________________
SPX Standard&Poor 500 8.3  6.1  14.7 
MID Standard & Poor Mid cap 400 index  10.6  9.0  17.7 
SMALL Standard & Poor Small cap 600 index   10.1  6.7  19.1 
COND Consumer discretionary index  10.5  8.8  18.1 
CONS Consumer staples index  10.6  7.6  10.7  
ENRS Energy index 8.0  5.8  20.5 
FINL Financials index 0.5  –1.7  24.1 
HLTH Healthcare index 11.3  9.1  13.1 
INFT Information technology index  9.9  8.7  18.1 
INDU Industrials index 7.7 2.8 15.7 
MATR Materials index 8.8  6.4  20.9 
TELS Telecommunication’s services  7.7  2.8 15.7 
UTIL Utilities index  8.1 4.0 13.6 
 
Own calculation 
 

!!
!!!!

− 1 ∗ 100  Daily return   

  
*All time series has been collected from Bloomberg   Source: S&P Factsheets, 2015 

	  
The Materials index is built so that it reflects the performance of commodity and chemical 
related companies producing goods relating to e.g. the steel industry as Alcoa or chemicals, as in 
the case of DuPont. Average market cap is USD 21bn, median USD 15bn on a total of 29 
constituents. The utilities index consists of only 30 companies with an average market cap of 
USD 18bn. However the performance of the top ten constituents including weighs almost 60 per 
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cent on the aggregated performance. However an even narrower index is the index 
Telecommunication services that reflects the performance of five companies where the largest 
company, mobile operator T-Mobile, weighs almost 50 per cent on the overall performance 
(S&P Factsheets, 2015).   
 
As visible in Table 2, returns and volatility differs when compared to each other. Reviewing the 
volatility across sector indices Energy, Financials and Materials stands out as all of them have 
exhibit standard deviations above 20 per cent points. Respectively, price changes has been 
relatively more muted for indices such as Consumer Staples, Healthcare and Utilities. Consumer 
Staples and Healthcare has over the recent ten years experienced relatively high, annualized total 
returns while Energy and Financials have recorded relatively low. Materials do not stand out.  

 
4. Analysis of empirical results 
In the penultimate section results from the event study are discussed and analysed. The focus is primarily put 
on the five-day event period, with graphs and tables included in this section. Detailed results are included in 
Appendix. 

4.1 Equity reactions 
The first of the hypotheses set out to be tested stated that given the portfolio rebalance effect 
the stock market, using the S&P 500 as proxy, should respond to unanticipated news contained 
in a QE-announcement by the Federal Reserve. However given that equities are regarded as less 
of substitutes to asset targeted under the LSAP programme equities should respond with a lag. 
	  
Table	  3.	  S&P	  500	  Event	  study	  result 

	  	   	  	   	  	   	  	   	  	  

t AAR (%) CAAR (%) Std.D (%) t-value 
          

–5 0.08 0.08 1.52 0.05 

–4 0.29 0.37 2.62 0.11 

–3 –1.41 –1.04 2.50 –0.57 

–2 0.83 –0.21 2.34 0.36 

–1 0.62 0.41 3.68 0.17 

0 1.51 1.51 2.42 0.63 

1 –0.73 0.78 2.33 –0.31 

2 0.12 0.90 1.94 0.06 

3 0.39 1.28 4.08 0.09 

4 0.31 1.59 1.92 0.16 

5 0.47 2.06 1.29 0.36 
          

  Critical two-tailed t-statistics with 
95% significance: 

    

  2.31   
          

  AAR (%) Std.D t-value t-statistic 
Pre-event 0.08 2.60 0.03 2.01 

Post-event* 0.34 2.46 0.14   

  *Please note that the t=0 is included in the post-event 

 
In Table 3 above, the results following the event study for the S&P 500 of the nine events 
identified are presented. The average abnormal returns (denoted as AAR) are presented first 
followed by the cumulative abnormal return (CAAR), standard deviation (Std.D) and the 
corresponding t-value for each AAR during the event window. The CAAR is calculated first on 
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the pre-event window and then on the post-event window. This is also illustrated with the break 
in the line in Graph 6.  
 
Graph 6. S&P 500 – Eleven-day event study result, returns measured in (%) 

 
Returning to Table 3 none of the event days show statistically significant abnormal returns for 
the critical t-value of 2.31. Ranging between –0.57 and 0.63 the day of the event and the last day 
of the event window respectively are related with higher t-values. Looking at the aggregated pre- 
and post-event periods in the bottom of the table neither of these indicate statistical significance 
despite a lower critical t-value of 2.0.  
 
The results for the S&P 500 suggest that the average abnormal returns at the actual event t=0 are 
the largest (1.51 per cent) for the whole event window. Here it is interesting to note that the 
significance is also the highest although the standard deviation is not lower than, for example 
those in the end of the event window. However t-values seem to increase by the end of the event 
window at t5. This is also evident for the aggregated post-event abnormal average return (0.34 
per cent) that is higher than the corresponding pre-event (0.08 per cent).  
 
Turning to these same results visualised in Graph 6 above it is evident that the instant reaction of 
the S&P 500 with an average abnormal return of 1.51 per cent stands out from the result of the 
returns. It is also suggested by the results that the S&P 500 present positive average abnormal 
return already two days prior to the actual event, on t-1. Thus it might the case that the market 
(defined as the S&P 500) on average already anticipate that the announcement of FOMC is to 
include news that could benefit it. Here it could also be argued that the average abnormal return 
on the announcement day t=0 could be an overreaction as the event day is followed by a 
negative return on day t1. However the t-values for both the average abnormal returns on t-1 as 
well as t1 are not the strongest in the result data.  
 
Following the event on t=0 the market experiences a minor surge as cumulative average 
abnormal returns amounts to 2.06 per cent from the day of the announcement to t5. These 
results are consistent with the results presented by Glick and Leduc (2012) and Fratzscher, Lo 
Duca, and Straub (2012) that also recorded positive and increasing returns following an event 
that lower long-term yields. Also reassuring for the results presented here is that neither these 
earlier studies could exhibit any statistical significance.  
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For the pre-event window it is hard to distinguish any certain trend for the average abnormal 
returns or the cumulative average abnormal return, as these are both positive and negative.  
 
Returning to the discussion from section 3.2, and the event study specification, regarding the 
length of event window, we set out to estimate an event study model with a longer event and 
estimation window. This was done in order to allow the effects of the announcements to filter 
through, despite violating the assumption of the event study methodology that the events are not 
to inflict any effect on the estimation window. Nevertheless, this expanded model was estimated 
on the basis on the discussion of e.g. Fratzscher, Lo Duca and Straub (2012) and Mamaysky 
(2014) that argued for more sluggish responses for less bond-like assets and investor decisions 
than the efficient market hypothesis states. Thus the estimation window was set to 100 days 
leading up to the first day of the event window. The event window is defined as 61 days centred 
on the announcement date.  
 
Graph 7. S&P 500 – 61-day event study result, returns measured in (%) 

 
Reviewing the results visually in Graph 7 there are some interesting takes. For one, the returns 
leading up to the to the announcement are suggested to be more volatile than the shorter-time 
horizon model was able to show. The largest average abnormal return is also here found on the 
day on an FOMC announcement. Thereafter abnormal average returns for the S&P 500 become 
softer, but cumulated over time they reach a level over 5 per cent, just as in the first model 
specification. 
 
However we can neither here reject the null hypothesis that the mean of the average abnormal 
return is statistically different from zero (please see the detailed Table A1 in Appendix for 
results).  

4.2 Portfolio rebalance effect 
The second hypothesis this thesis set out to investigate was the difference in response in relation 
to size and characteristics of the indices. As explained in the beginning of the paper, the 
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portfolio rebalance effect states that assets that are regarded as closer substitutes to the assets 
purchased within the quantitative easing schemes should respond sooner upon news regarding 
expansion or extension of QE. Assets sharing fewer characteristics should therefore respond 
with a lag. From the results presented above, and in line with the limited literature on equity 
price effects regarding QE-announcements, the S&P 500 is suggested to respond with an 
immediate price increase when the same given announcements lead to a lowered long-term yield. 
Here Kimura and Small (2004) states that under the portfolio rebalance effect, larger stocks will 
tend to lead smaller stocks on the announcement of unanticipated news.  
 
From an ocular revision of Graph 8 below we can distinguish that initially at t-5 all three indices 
tend to follow each other relatively close. However on t-3, three days ahead of an announcement 
all three indices begin to exhibit positive abnormal average returns. The cumulative average 
abnormal return for the mid cap index is lagging, although only from what seems to be a larger 
negative return on t-3. Nevertheless, just as the S&P 500, the mid and small cap indices respond 
with an immediate price increase on the day of announcement corresponding to an average 
abnormal return between 1.84 and 1.87 per cent. Interesting is that the response in S&P 500 
(1.51 per cent) on the day of announcement is less than that of the mid and small cap index. This 
is therefore contradicting our hypothesis that the larger companies should lead the smaller.  
 
Graph	  8.	  Portfolio	  rebalance,	  returns	  measured	  in	  (%) 

 
Post an announcement, on t1, the mid and small cap indices are estimated to experience minor 
negative average abnormal returns of –0.17 per cent and –0.43 respectively. However these are 
smaller compared to S&P 500 that measured –0.73 per cent on the day following an 
announcement. Onwards the indices reflecting smaller stocks continue to outperform the large 
cap index in term of cumulative abnormal average returns. By t5 the cumulative average 
abnormal returns estimates to amount to 3.04 per cent for the mid cap’s, 3.21 per cent (small 
cap’s) and 2.06 per cent (large caps). 
 
In Table 4 and 5 we present the detailed results regarding these smaller indices. Neither in these 
tables can we distinguish any significant results. The t-values follow the same pattern as for the 
S&P 500 where the significance increases over both the pre- and post-event window with the 
exception of the announcement date. Also here is the announcement date the most significant. 
This is especially pronounced for the S&P Small Cap 600 in Table 5. 
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Table 4. S&P Mid Cap 400 – Event study results 
	  	   	  	   	  	   	  	   	  	  

t AAR (%) CAAR (%) Std.D (%) t-value 
 

        

–5 –0.01 –0.01 1.62 –0.01 

–4 0.48 0.46 3.24 0.15 

–3 –1.90 –1.43 2.94 –0.65 

–2 0.75 –0.68 2.65 0.28 

–1 0.62 –0.06 4.43 0.14 

0 1.84 1.84  3.22 0.57 

1 –0.17 1.67 2.93 –0.06 

2 0.04 1.71 2.27 0.02 

3 0.28 1.99 4.70 0.06 

4 0.57 2.56 2.29 0.25 

5 0.48 3.04 1.49 0.32 
          

  Critical two-tailed t-statistics with 
95% significance: 

    

  2.31   
          

  AAR (%) Std.Dev t-value t-statistic 
Pre-event –0.01 3.09 0.00 2.01 

Post-event* 0.51 2.92 0.17   
  *Please note that the t=0 is included in the post-event 

 
 
	  
Table 5. S&P Small Cap 600 – Event study results 

	  	   	  	   	  	   	  	   	  	  

t AAR (%) CAAR (%) Std.D.(%) t-value 
 

        

–5 –0.13 –0.13 1.74 –0.22 

–4 0.69 0.56 3.44 0.60 

–3 –1.68 –1.12 2.69 –1.87 

–2 0.85 –0.27 2.74 0.93 

–1 0.65 0.38 4.51 0.43 

0 1.87  1.87 3.31 1.69 

1 –0.43 1.44 3.30 –0.39 

2 0.09 1.53 2.24 0.13 

3 0.61 2.14 4.99 0.37 

4 0.48 2.63 2.61 0.56 

5 0.58 3.21 1.83 0.95 
          

  Critical two-tailed t-statistics with 
95% significance: 

    

  2.31   
          

  AAR (%) Std.D (%) t-value t-statistic 
Pre-event 0.08 3.13 0.16 2.01 

Post-event 0.53 3.14 1.25   
  *Please note that the t=0 is included in the post-event 
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Turning to the sector indices, previous research regarding the portfolio rebalance effect such as 
Fratzscher, Lo Duca and Straub (2012) and Mamaysky (2014) have suggested that less bond-like 
assets should tend to respond later than sooner. We could conclude from Table 2 that sector 
indices such as Energy, Financials and Material stand out in the context of historical standard 
deviations, as these have been more eager for price changes. Meanwhile Consumer Staples, 
Healthcare and Utilities have exhibited relatively more stable price changes, as well as higher 
annualized returns.  
 
In Table 6 we present the aggregated sector results for the pre- and post-event periods. Also 
included are the actual announcement day estimates. Running up until the event there are no 
uniform average abnormal returns and neither are the cumulative average abnormal return in 
combination with low statistical significance noteworthy. Nevertheless on the day of the event 
our most volatile indices, Material and Financials, are estimated to have experienced the largest 
average abnormal returns in of all sectors. Financials measures up to 3.63 per cent followed by 
Materials at 2.14 per cent. Also note however, that despite not large enough to reject the t-test 
null, the t-values for t=0 are high in comparison to their corresponding pre- and post-event 
windows as well as the other event study results.  
 
To be sure that the historical volatility characteristics persist during our periods for the sectors 
mentioned above we take the average standard deviations over the event windows across the 
sectors. Here the high volatility in Material, Financials and Energy is confirmed. Also the lower 
volatility in the sectors regarded as safer is assured. 
 
Following t=0, these sectors average abnormal returns does not stand out from any of the other 
sectors. Materials cumulative average abnormal returns follows the rest of the sectors while 
Financials estimated cumulative average abnormal returns are higher than most of the sectors in 
Table 6. However, in the very end of the post-event window Consumer Discretionary and 
Telecom Services that have lower volatility are presented with cumulative average abnormal 
returns that are in line with Financials on t5. Also note that these data points are also related with 
higher t-values as well.  

4.3 Robustness test 
Included in Appendix, Tables A2 to A5 we present the results from the robustness test. All 31 
announcement dates listed in Table 1 are included, disregarding the estimated level of surprise 
suggested by Wright (2012) or the estimated direction of reaction in long-term yields. The 
robustness tests are defined according to the eleven-day event window with a 30-day estimation 
window prior to the event period.  
 
From the Tables one cannot distinguish any increased statistical significance in the average 
abnormal returns. Although the abnormal returns are more muted compared to the results 
above. Thus the robustness test could confirm that our nine announcement dates above should 
have had a larger effect on equities on average that is in line with the long-term bond reactions 
that these event dates indicated.  
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5. Discussion and conclusions 
In the fifth and final section of this paper we summarize the analysis of the empirical results. The discussion will 
conclude the papers findings and critically assess the research methodology. Additionally suggestions to future 
research will be given.  
 
This thesis has tested the effects of quantitative easing on stock returns. Since financial markets 
in general and the stock markets in particular are forward-looking the effects have been tested 
around nine announcements by the Federal Reserve Open Market Committee where information 
made available was unanticipated and therefore lead to significant reactions in assets closely 
related to the ones targeted within the large-scale asset purchases scheme. The first hypothesis 
aimed to test whether stocks (using S&P 500 as a proxy for the market) react to unanticipated 
news available in the announcements regarding QE. Given the theory of the portfolio rebalance 
effect, and that equities are not regarded as close substitutes to targeted assets within the QE-
schemes, the expected price response should enter with a lag. 
 
Here results suggest that there is an immediate price response in S&P 500 on the day of the 
announcements that simultaneously increased the price of long-term bonds. The average 
abnormal return measures 1.5 per cent on the announcement day. Furthermore, within the post- 
event window we can also distinguish a continued increase in the cumulative average abnormal 
returns despite a smaller, negative abnormal return on the day following the announcement. The 
cumulative average abnormal return measures up to 2.06 per cent in the end of the post-event 
window, which is 1.6 percentage points higher compared to the cumulative average abnormal 
return in the end of the pre-event window that measures up to 0.4 per cent.  
 
Additionally, we also included a somewhat profane event study model in the analysis. Increasing 
the horizons for the estimation and event windows we allowed for the effects to filter through 
for longer. Interpreting the result tentatively as other events and news cannot be controlled for 
we nevertheless see indications that the stock market seems to experience continuously higher 
average abnormal returns. Also visible in these results is that the average abnormal return in the 
pre-event window is suggested to be more volatile than what was visible within the eleven-day 
event window. All in all, we cannot reject our first hypothesis as results points to a positive 
average abnormal return at the day of the event. However, the response on the announcement 
day does not seem to fully reflect the whole response as the S&P 500 continues to exhibit higher 
average abnormal returns the coming days.  
 
From one perspective, the increasing cumulative average abnormal response visible in the 30-day 
post-event window could perhaps be the lagged effect that Fratzscher, Lo Duca and Straub 
(2012) and Mamaysky (2014) suggest. However confirming the lagged effect is beyond the scope 
of this thesis. Nevertheless, we can suggest that a large share of the response is actualized on the 
same day of the announcement that indicates an immediate response in equities. A suggestion 
for future research is to perhaps include other countries that have conducted QE as well, and 
investigate those stock market responses. Also the long-term effects that Gagnon et al. (2010) 
point toward when reviewing credit instrument should be further investigated, as equity markets 
are a highly relevant factor in financial systems sustainability.  
 
Despite low statistical significance it is reassuring that the immediate response in the S&P 500 is 
in line with previous results by Glick and Leduc (2012) and Fratzscher, Lo Duca, and Straub 
(2012). It should also be added that despite the negative price responses estimated by Joyce et al. 
(2011) they as well presented results of positive returns in the following days for the FTSE All-
Share index.  
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Turning to the portfolio rebalance effect on smaller versus larger stocks, results provide little 
support to accept our second hypothesis. The second hypothesis stated that larger and safer, i.e. 
less volatile stocks, would tend to lead smaller and more volatile stocks. However in contrast to 
the second hypothesis, we cannot conclude that larger stocks responded sooner. Instead the 
result in Section 4.2 actually suggest that that the index reflecting the smallest and most volatile 
stocks exhibits the largest response in terms of average abnormal returns, closely followed by the 
S&P Mid cap 400, reflecting the dynamics of mid cap stocks.  
 
Also the results from the event study on sector indices supports the suggested findings just 
discussed. Following the same reasoning we were to expect, given previous studies by Lo and 
MacKinlay (1990) and Kimura and Small (2004), that less volatile stocks should respond sooner 
than more volatile stocks. These results also indicate that the relationship is the opposite to the 
one stated in the hypothesis as the most volatile index Financials on average has experienced the 
largest initial abnormal return on the day of announcement. Although more stable sectors such 
as Consumer Discretionary and Telecommunication Services exhibit cumulative average 
abnormal returns equivalent to Financials in the end of the post-event window. Here future 
research could contribute to further investigate this hypothesis regarding the lead-lag relationship 
between stocks of different size. For example an index distinguishing between large and small 
stocks within the sectors could be constructed. 
 
A methodological aspect to be highlighted is the need to improve statistical significance 
regarding these potential findings. The first unavoidable methodological question regards the 
delicate process of the selection of events included in the study. For one, dates with a 
significantly uniform effect on financial markets have consciously been selected to avoid effects 
cancelling out. This decision was based on the argument that we aimed to examine the portfolio 
rebalance effect. Nevertheless, the announcement date selection limited the set of events to nine. 
Here future studies could perhaps easily improve significance by increasing the number of 
events. One suggestion is to include other stock markets as well. Also related to the set of 
announcements we cannot be reassured that these announcements by the Federal Reserve and 
the Federal Reserve Open Market Committee are the only ones shaping investors’ expectations. 
Future studies should set to investigate alternative information sources that could also provide 
financial markets with information regarding quantitative easing.  
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Appendix. 
Table A1. S&P 500 – 61-day event study results 

	  

!! !! !! !! !!

t AAR (%) CAAR (%) Std.D (%) t-value 
 

        

-30 0.13 0.13 0.94 0.14 

-29 -0.83 -0.70 3.58 -0.23 

-28 0.28 -0.42 2.84 0.10 

-27 -0.33 -0.75 2.04 -0.16 

-26 0.88 0.13 2.22 0.39 

-25 -0.71 -0.59 1.83 -0.39 

-24 -0.15 -0.74 2.50 -0.06 

-23 -0.07 -0.81 1.95 -0.04 

-22 0.26 -0.55 2.94 0.09 

-21 -1.59 -2.13 1.70 -0.94 

-20 1.09 -1.04 3.88 0.28 

-19 0.06 -0.98 1.03 0.06 

-18 -0.20 -1.18 2.42 -0.08 

-17 -1.26 -2.44 2.49 -0.50 

-16 1.18 -1.26 2.62 0.45 

-15 1.00 -0.26 2.94 0.34 

-14 -0.97 -1.23 1.66 -0.58 

-13 0.76 -0.47 2.65 0.28 

-12 0.35 -0.12 2.01 0.18 

-11 -0.77 -0.89 3.05 -0.25 

-10 0.46 -0.43 1.90 0.24 

-9 -0.88 -1.31 2.42 -0.36 

-8 0.57 -0.74 2.67 0.21 

-7 -0.07 -0.81 2.00 -0.03 

-6 1.27 0.46 2.71 0.47 

-5 0.02 0.48 1.52 0.01 

-4 0.23 0.71 2.66 0.09 

-3 -1.47 -0.76 2.56 -0.57 

-2 0.78 0.02 2.24 0.35 

-1 0.56 0.58 3.59 0.16 

0 1.46   2.36 0.62 

1 -0.79 0.66 2.24 -0.35 

2 0.06 0.72 1.99 0.03 

3 0.33 1.05 4.12 0.08 

4 0.25 1.30 1.89 0.13 

5 0.41 1.71 1.22 0.34 

6 -0.61 1.10 2.31 -0.27 

7 -0.42 0.68 2.26 -0.19 

8 -0.05 0.63 2.01 -0.02 

9 0.18 0.81 1.42 0.13 

10 1.37 2.17 1.40 0.98 

11 0.68 2.86 1.83 0.37 

12 -0.04 2.81 0.87 -0.05 

13 0.44 3.26 0.89 0.50 

14 0.23 3.49 2.54 0.09 
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Table A2. S&P 500 – Robust test 

 
Table A3. S&P Mid cap 400 – Robust test 

 
 

AAR CAAR St.D t-value

-5 0.24 0.24 1.83 0.13

-4 0.43 0.67 2.00 0.22

-3 -0.31 0.36 1.88 -0.16

-2 0.37 0.73 1.68 0.22

-1 -0.09 0.64 2.15 -0.04

0 0.44 0.44 2.32 0.19

1 -0.23 0.21 2.04 -0.11

2 -0.10 0.12 1.46 -0.07

3 0.50 0.62 2.42 0.21

4 0.24 0.86 1.62 0.15

5 0.17 1.03 1.28 0.13

2.04

AAR Std.Dev t-value t-statistic
Pre-event 0.13 1.91 0.07 1.98

Post-event 0.17 1.90 0.09 1.97

*Please note that the t=0 is included in the post-event

Critical two-tailed t-value with 
95% significance:

AAR CAAR St.D t-value

-5 0.20 0.20 1.89 0.11

-4 0.41 0.61 2.43 0.17

-3 -0.33 0.28 2.31 -0.14

-2 0.39 0.67 2.05 0.19

-1 -0.14 0.53 2.54 -0.06

0 0.53 0.53 2.92 0.18

1 -0.01 0.52 2.42 0.00

2 -0.22 0.30 1.73 -0.13

3 0.47 0.77 2.78 0.17

4 0.28 1.05 1.99 0.14

5 0.13 1.19 1.48 0.09

St.D

AAR Std.Dev t-value t-statistic
Pre-event 0.11 2.24 0.05 1.98

Post-event 0.20 2.27 0.09 1.97

*Please note that the t=0 is included in the post-event

Critical two-tailed t-value with 
95% significance:
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Table A4. S&P Small cap 600 – Robust test 

  

AAR CAAR St.D t-value

-5 0.21 0.21 1.99 0.11

-4 0.35 0.56 2.51 0.14

-3 -0.25 0.31 2.23 -0.11

-2 0.42 0.72 2.20 0.19

-1 -0.13 0.59 2.65 -0.05

0 0.56 0.56 3.00 0.19

1 0.00 0.56 2.75 0.00

2 -0.16 0.40 1.87 -0.09

3 0.61 1.01 2.91 0.21

4 0.21 1.22 2.13 0.10

5 0.20 1.42 1.76 0.11

St.D

AAR Std.Dev t-value t-statistic
Pre-event 0.12 2.31 0.05 1.98

Post-event 0.24 2.44 0.10 1.97

*Please note that the t=0 is included in the post-event

Critical two-tailed t-value with 
95% significance:
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