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INTRODUCTION	
  	
  
	
  
	
  
 

This thesis aims at studying and investigating the impact of Quantitative Easing in the 

Government Bond Market of U.S.A.  

The first chapter explaines what is a bond, how it is structured and it will be listed the 

different bonds that we can find in the US and in the italian bond markets.  

Then, it will be explained what is a government bond and how Central Banks can 

implement their monetary policy using those securities and how market liquity is 

affected and measured.  

Chapter three focuses on monetary policy implemented by the FED during the last two-

three years (Quantitative Easing) while chapter number four explaines what is a future 

contract on government bonds. In chapter number four it is also introduced the concept 

of “net basis”. 

In the last two chapters the results of the graphical and empirical analisys on the net 

basis are provided. 

 

The attention of the work is focused on the behaviour of the net basis of a bond, trying 

to understand, at the same time, the trends of prices and yields; the principal aim is to 

understand how the purchases of a Treasury influence the value of its net basis, trying to 

understand if it decreases or increases and if the effects are perceived immediately or 

after a little period of time. 
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CHAPTER	
  1:	
  BOND	
  MARKETS	
  
	
  
 

 

Frank J. Fabozzi in his book “bond markets, analysis and strategies” defines a bond as 

“a debt instrument which requires the issuer (also called the debtor or borrower) to 

repay the lender/investor the amount borrowed plus interest over a specified period of 

time”. A typical “plain vanilla” bond issued in the United States, specifies (1) a fixed 

date when the amount borrowed (the principal) is due, and (2) the contractual amount of 

interest, which is typically paid every six months.  

The date on which the debtor has to repay the principal is called the “maturity date”.  

In general, bonds with a maturity from one to five years are considered short-term 

bonds; bonds with a maturity from five to 12 years are viewed as intermediate term, and 

long term bonds are those with a maturity of more than 12 years.  

The maturity is important not only because it indicates the period of time over wich the 

creditor expect to receive the coupon payments and the number of years before the debt 

will be repaid in full, but also because  the yield of the bond depends on it. The shape of 

the yield curve determines how term to  maturity affects the yield.  

The price of a bond will fluctuate over its life as yelds in the market chage; the volatility 

of the price of a bond depends on its maturity. More specifically, with all other factors 

constant, the longer the time to maturity of a bond, the greater the price volatility 

resulting from a change in market yields and so, the grater the risk and the higher the 

interest rate that has to be paid. 

The price of a bond, like the price of any financial instrument, is equal to the present 

value of the expected cash flows and the required yield reflects the yield for financial 

instruments with comparable risks or alternative investments. 

 

There is a relationship between coupon rate, required yield and price. As yields in the 

market place change, the price of the bond changes in order to compensate an investor 

for the new required yield in the market. When the coupon rate is the same as the 

required yield, the price of the bond will equalize its par value . When yields in the 

market rise above the coupon rate, the price of the asset becomes lower; when the 

required yield of the market instead, is below the coupon rate, the bond must be sold 

above its par value. 
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There is also a relationship between the price of a bond and its time to maturity (if 

interest rates are unchanged): the price of a bond will not remain constant for a bond 

selling at a premium or a discount; the price of a discount increases as the asset 

approaches maturity, assuming unchanged interest rates. For a premium bond, the 

opposite occurs. For both bonds, the price will equal the par value at the maturity date. 

 

There are 3 main reasons for the change in a price of a Bond. 

1. There is a change in the required yield owing to changes in the credit quality of 

a issuer. 

2. There is a change in the price of the bond selling at a premium or a discount, 

without any change in the required yield, simply because the bond is 

approaching to maturity (as seen above). 

3. There is a change in the required yield owing to a change in the yield on 

comparable bonds (i.e., a change in the yield required by the market as seen 

above). 

 

Talking about movements in a bond’s price, it is important to introduce the risks that 

can affect the yield and the price of a bond . 

• Interest rate risk: as interest rates in the market place rise, the price of a bond 

will fall and vice versa. 

• Reinvestment risk: occurs when cash flows received are reinvested and depends 

on the interest rate levels at the time of reinvestment, as well as on the 

reinvestment strategy. 

• Credit risk: as the risk that the issuer of a bond will not be able to satisfy the 

terms of the obbligation and so the timely payment of interest and repayment of 

the amount borrowed (default risk). It also refers to the upgrade or dowgrade of 

the issuer (dowgrade risk). 

• Inflation risk: meausured in terms of purchasing power. An investor is exposed 

to the inflation risk becuase the interest rate the issuer promises is fixed when 

the inflation rate instead, generally rises. 

• Currency risk and exchange rate risk: when an investor purchases a bond in a 

different currency 
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• Liquidity Risk: depends on the ease with which an issue can be sold at or near 

its value. 

• Volatility risk: the risk that a change in the volatility of the market will affect the 

price of a bond adversely. 

 

There are two main measures to evaluate the volatility of the price of a bond: the 

duration and the convexity.  

The first one is a measure of the change in the value of a bond when rates in the market 

place change; it is the approximate percentage change in a price for a small change in 

interest rates. When yields in the market place rise, the duration/price of the bond 

decreases. We don’t have to think of duration as a measure of time: “Unfortunately, 

market partecipants often confuse the main purpose of duration by constantly referring 

to it as some measure of  weighted average life of a bond. This is because of the original 

use of duration by Macaulay. […] The answer to this puzzle is that duriation is the 

approximate percentage change in price for a small change in interest rates”  (Frank J. 

Fabozzi). 

While duration is a good measure for a small change in interest rates, it does not capture 

the effect of the convexity of a bond on its price performance when yields change but 

more than a small amount. Let’s take as an example two bonds (A and B) with the same 

duration and the same yield, but with a difference in the convexity: bond B is more 

convex than bond A as figure 1 shows. 

What does it mean if bond B has a greater convexity? Whether the market interest rate 

rises or falls, B will have a higher price. It means that if the required yield rises, the 

capital loss on bond B will be lower than the capital loss in bond A.  
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Figure 1: Exhibit 4-16: Comparison of Convexity of Two Bonds 
Bond Markets, Analysis and Strategies (Frank J. Fabozzi) 
 

 

 

 

After this little introduction to bonds we shuold ask ourselves: Why invest in Bonds? 

“A balanced portfolio generally includes a combination of cash, equities (stocks) and 

bonds. For many, a proprerly structured portfolio will include a significant proportion of 

bonds. Even for investors who do not need safety or current income, bonds provide an 

important element of diversification and risk management. Table 1 summarizes the 

benefits of holding bonds in a portfolio from 1953 to 2003. As we can see, the return of 

a portfolio with both stocks and bonds is a little lower than a pure equity portfolio, but 

the volatility –measured by standard deviation of annual returns- is drammaticly lower”. 

[“The fundamentals of Bond Market”, RBC Dominion Securities] 

 



	
   9	
  

 
Table 1: The Benefits of Diversification.  
RBC Investments Fundamentals of the Bond Market 

 

 

1.1:	
  THE	
  BOND	
  MARKET	
  IN	
  THE	
  U.S.A.	
  
 

Taking as an example the U.S. Bond Market, we could find different sectors in it. It is 

the largest bond market in the world and it is divided into six sectors: agency sector, 

municipal sector, corporate sector, asset backed securities sector, mortgage sector and 

the one we are insterested in, the U.S. Treasury sector. 

The agency sector includes securities issued by federal institutions and government-

sponsored enterprises; this sector is the smollest one of the bond market. 

The municipal sector is the one where state, local governments and their authorities 

raise funds. 

The corporate sector includes securities issued by U.S. corporations and securities 

issued in the United States by non-US corporations. 

The mortgage sector is the sector where the securities are garanteed by mortgage loans 

and finally, the Treausry sector includes securities issued by the US goverment. These 

securities are Treasury bills, notes and bonds. This sector plays a key role in the 

valuation of securities and the determination of interest rates throughout the world. 

The market for U.S. Treasury securities is the second largest sector of the bond market 

(after the mortgage market). 

 

Treasury securities are issued by the U.S. Department of the Treasury and are backed by 

the full faith and credit of the U.S. government. Consequently, market partecipants 
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believe that they have minimal credit risk, although in recent years there have been 

some problems due to the growth of the US federal deficit. Interest rates on Treasury 

securities are the benchmark yield in the US economy as well as throughout 

international capital markets. 

Two factors determine the principal role of US Treasury securities: volume (in terms of 

dollars) and liquidity. The Department of the Treasury is the largest single issuer of debt 

in the world and the Treasury market the most active and the most liquid market in the 

world. The dealer spread between bid and ask price is considerably smaller than in other 

sectors of the bond market.  

 

The Treasury issues marketable and non-marketable securities. In this work the focus is 

on marketable securities: those are categorized as fixed principal securities or inflation-

indexed securities. 

Fixed-income principal securities include Treasury bills, Treasury notes and Treasury 

bonds. 

Treasury bills are issued at a discount to par value, have no coupons, and mature at par 

value. The current practice is to issue all securities with a maturity lower or equal to one 

year as discount securities. T bills have no coupons and they are issued at discounted 

price so, the return to the investor is the difference between the maturity value and the 

purchase price.  

All securities with an initial maturity of two years or more are issued as coupon 

securities at approximately par value. Treasury coupon securities issued with original 

maturities from one to 10 years are called Treasury notes. Treasury coupon securities  

with original maturities grater than 10 years are called treasury bonds. 

The U.S. Department of the Treasury issues also securities that adjust for inflation 

referred to as Treasury inflation protection securities, or TIPS. 

 

Marketable securities are sold at first in the primary market through sealed-bid auction. 

Auctions are announced several days in advance through Treasury Department press 

release or press conference. The details of the amount, term and type of securities are 

provided with the announcement. All entities can acces to treasury auctions.  

While the primary market is accessible for everyone, the primary dealers for 

government securities are only firms with which the Federal Reserve Bank of New 

York directly deals during its open market operations. They include specialized 
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securities firms, investment banks, large diversified securities firms, and are foreign as 

well as U.S. owned.  

Primary dealers play a very important and specific role, participating meaningfully in 

Treasury auctions, making reasonably good markets to the Federal Reserve Bank, and 

supplying market information and commentary to the Fed.  

Trading  for Treasury securities in the secondary market happens in a multiple-dealer 

over-the-counter platform rather than through an organized exchange. Trading takes 

place throughout the week, among the three main trading centers of Tokyo, London, 

and New York. The majority of trading happens during New York trading hours and 

primary dealers are the principal market makers.  

The Federal Reserve is an important participant in the secondary market for Treasury 

securities buying and selling Treasuries through open market operations in order to 

implement the monetary policy directives of the Federal Open Market Committee 

(FOMC).  

 

Despite the vast volume of trading, the transparency of the secondary market for 

government securities is very near to the level of that for common stocks. 

The Treasury market is very active and liquid and the mayor part of the trading is 

concentrated in a small number of the 200 issues outstanding. The most recently issued 

securities of a given maturity, called on-the-run or current securities, are particularly 

traded and analysis from GovPX reveals that on-the-run issues accounted for 64% of the 

overall trading activity. Older issues of a given maturity are called off- the-run 

securities. While almost all Treasury securities are off-the-run, they accounted for just 

29% of interdealer trading. 

There are also visible differences in trading activity by issue type; analysis from Gov 

PX state that the on-the-run Treasury notes are the most actively traded securities.  

 

According to the TMPG (Treasury Maarket Practices Group), that recognizes the 

importance of maintaining the integrity and efficiency of the over-the-counter U.S. 

government securities (Treasury), agency debt, and agency mortgage-backed securities 

(MBS) markets, “the smooth and efficient functioning of the Treasury, agency debt, and 

agency MBS markets relies on the integrity, honesty, good faith, and mutual trust 
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shown by all participants. An efficient market fosters liquidity, which helps all market 

participants to find buyers and sellers more effectively. It is important that both buyers 

and sellers promote market liquidity”. [Best Practices, TMPG] 

All market participants should behave in a manner that will support market liquidity. 

Dealers, in particular, should promote market making, and all market participants 

should avoid trading strategies that hinder market clearance . 

 

1.2:	
  THE	
  BOND	
  MARKET	
  IN	
  ITALY	
  	
  
 

The italian market for Government Bonds is pretty different from the american market 

for Treasury securities. First of all, talking about the italian one, we are facing such a 

smaller reality that sometimes it seems impossible to make comparison between the two 

market described. 

 

The italian “Titoli di Stato” are issued by the italian republic through the MEF 

(“Ministero dell’Economia e delle Finanze”), in collaboration the italian Central Bank 

for the organization of the activity. 

Seven different types of securities are offered and they differ essentially for their 

different maturities. Those different typologies are collected into three main groups: 

zero coupon, fixed rate and variable rate. 

 

The “Titoli di Stato zero coupon” are those that do not offer a periodic coupon; the 

return is simply the difference between the initial price and the par value of the bond.  

• “Buoni Ordinari del Tesoro” BOT: issued through auction, present a maturity of 

3, 6 and 12 month. 

• “Certificati del Tesoro Zero Coupon” CTZ: with a maturity of 24 months. 

 

Variable rate Bonds: 

• “Certificati di Credito del Tesoro” CCT: with a maturity of 7 years, the 

semestral coupon is calculated taking the yield of the semestral BOT, times 0,5 

and adding a spread ad 15 basis points. The total yield of this particular security 

is made also from the little difference between the price and the par value. 
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• “Certificati di Credito del Tesoro” (CCTeu): they have the same caracteristics of 

the CCT, with the only difference in the computation of the coupons, made from 

the Euribor 6 months plus a spread, times a specific calculation base ACT/360. 

• “Buoni del Tesoro Polieannali indicizzati all’inflazione Europea”: medium-long 

term securities with a maturity of 5, 10, 15 or 30 years. Both coupons and par 

value change as inflation in the Eurozone fluctuates in order to garantee a 

protection agaist the decrising purchasing power. 

• “BTP Italia”: they are the same as the “Buoni del Tesoro Polieannali indicizzati 

all’inflazione Europea” but related to the italian inflation and with just one 

maturity of 4 years. 

 

 

 

There is instead just one typology of fixed rate Bonds: the BTP (“Buoni del Tesoro 

Polieannali”) that it’s probably the most important italian Government Bond, and also 

the most used for computing spreads between different countries and other statistics. 

The BTP is a medium-long term bond with a maturity of 3, 5, 10 or 15 years. 
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CHAPTER	
  2:	
  MEASURING	
  TREASURY	
  MARKET	
  LIQUIDITY	
  
 

 

“Many important uses of U.S. Treasury securities come from the securities’ immense 

liquidity. Market investors, for example, use Treasuries to hedge positions in other fixed 

income securities and to speculate on the course of interest rates because they can buy 

and sell Treasuries quickly and with low transaction costs. The huge volume of trading 

and narrow bid- ask spreads also help to make Treasury rates reliable reference rates for 

pricing and analyzing other securities. The liquidity of the Treasury market has received 

particular attention in recent years. This heightened focus is partly attributable to the 

financial market turmoil in the fall of 2007, when liquidity was disrupted across markets 

and investors sought the safety and liquidity of Treasuries.  

A comprehensive set of liquidity measures are available for the U.S. Treasury securities 

market. […]High-frequency data from the interdealer market allow for an analysis of 

trading volume, trading frequency, bid-ask spreads, quote sizes, trade sizes, price 

impact coefficients, and on-the-run/off-the-run yield spreads. The variables are analyzed 

relative to one another, across securities, and over time in an effort to assess how 

liquidity can best be measured and tracked.  

[…] The analysis reveals that the simple bid-ask spread, that it’s the difference between 

bid and offer prices, is a useful measure for assessing and tracking Treasury market 

liquidity. The bid-ask spread can be computed quickly and easily with data that are 

widely available on a real-time basis. Nonetheless, the spread is highly correlated with 

the more sophisticated price impact measure and it is correlated with episodes of 

reported poor liquidity in the expected manner. The bid-ask spread thus increases 

sharply with equity market declines and with the financial market turmoil in the fall of 

2007. 

[…]The vast volume of trading in the Treasury market and the absence of rules that 

limit price changes or bid-ask spreads to specified minimums or maximums make it 

relatively easy to estimate measures of liquidity precisely. Correlation coefficients 

across Treasuries are in fact found to be quite high for the various measures, indicating 

that the liquidity of one security can serve as a reasonable proxy for the market as a 

whole.  
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[…]”A liquid market is defined as one in which trades can be executed with no 

cost”(O’Hara 1995; Engle and Lange 1997). In practice, a market with very low 

transaction costs is characterized as liquid and one with high transaction costs as 

illiquid. Measuring these costs is not simple, however, as they depend on the size of a 

trade, its timing, the trading venue, and the counterparties. Furthermore, the information 

needed to calculate transaction costs is often not available. As a consequence, a variety 

of measures are employed to evaluate a market’s liquidity.  

[…]The bid-ask spread is a commonly used measure of market liquidity. It directly 

measures the cost of executing a small trade, with the cost typically calculated as the 

difference between the bid or offer price and the bid-ask midpoint (or one-half of the 

bid-ask spread). The measure can thus quickly and easily be calculated with data that 

are widely available on a real-time basis. However, a drawback of the bid-ask spread is 

that bid and offer quotes are good only for limited quantities and periods of time. The 

spread therefore only measures the cost of executing a single trade of limited size.  

The quantity of securities that can be traded at the bid and offer prices helps account for 

the depth of the market and complements the bid-ask spread as a measure of market 

liquidity. A simple estimate of this quantity is the quote size, or the quantity of 

securities that is explicitly bid for or offered for sale at the posted bid and offer prices. 

A drawback of this estimate, however, is that market makers often do not reveal the full 

quantities they are willing to transact at a given price, so the measured depth 

underestimates the true depth.  

[…]An alternative measure of market depth is trade size. Trade size is an ex-post 

measure of the quantity of securities that can be traded at the bid or offer price, 

reflecting any negotiation over quantity that takes place. Trade size also underestimates 

market depth, however, as the quantity traded is often less than the quantity that could 

have been traded at a given price.  

A popular measure of liquidity, suggested by Kyle (1985), considers the rise (fall) in 

price that typically occurs with a buyer-initiated (seller-initiated) trade.  

The measure is relevant to those executing large trades or a series of trades, and 

together with the bid-ask spread and depth measures provides a fairly complete picture 

of market liquidity. A drawback of this measure, though, is that the data required for 

estimation, including the side initiating a trade, are often difficult to obtain, particularly 

on a real-time basis.  
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A liquidity measure used in the Treasury market is the “liquidity” spread between more 

and less liquid securities, often calculated as the difference between the yield of an on- 

the-run security and that of an off-the-run security with similar cash flow 

characteristics. Since liquidity has value, more liquid securities tend to have higher 

prices (lower yields) than less liquid securities, as shown by Amihud and Mendelson 

(1991) and Kamara (1994). A nice feature of the liquidity spread is that it can be 

calculated without high-frequency data. Moreover, because the spread reflects both the 

price of liquidity as well as differences in liquidity between securities, it provides 

insight into the value of liquidity not provided by the other measures.  

[…]Trading volume is an indirect but widely cited measure of market liquidity. Its 

popularity may stem from the fact that more active markets, such as the Treasury 

market, tend to be more liquid, and from theoretical studies that link increased trading 

activity with improved liquidity. The measure’s popularity may also reflect its 

simplicity and availability, with volume figures regularly reported in the press and 

released by the Federal Reserve. A drawback of trading volume, however, is that it is 

also associated with volatility (Karpoff 1987), which is thought to impede market 

liquidity. The implications of changes in trading activity for market liquidity are 

therefore not always clear.  

A closely related measure of market liquidity is trading frequency. Trading frequency 

equals the number of trades executed within a specified interval, without regard to trade 

size. Like trading volume, high trading frequency may reflect a more liquid market, but 

it is also associated with volatility and lower liquidity. In fact, Jones, Kaul, and Lipson 

(1994) show that the positive volume-volatility relationship found in many equity 

market studies reflects the positive relationship between the number of trades and 

volatility, and that trade size has little incremental information content”.  

 

Which measures are the best to use? 

“An evaluation of the various liquidity measures is somewhat problematic because there 

is no single gauge of liquidity against which the measures can be definitively judged. 

That being said, there are ways in which the measures can be assessed. First, a liquidity 

measure that directly quantifies the cost of transacting is, a priori, likely a better 

measure of liquidity. Second, a liquidity measure should probably behave in a manner 

consistent with market participants’ views about liquidity. Finally, a good liquidity 

measure should be easy to calculate and understand, and available to market participants 
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on a real-time basis.  

[…]By the first two criteria, the bid-ask spread and price impact coefficient are superior 

liquidity measures. Both measures directly quantify the costs of transacting, with the 

bid-ask spread measuring the cost of executing a single trade of limited size and the 

price impact coefficient measuring the price effects of a trade. Both measures also 

correlate with episodes of reported poor liquidity in the expected manner, rising sharply 

during the market disruptions of October 1997, October 1998, and February 2000. On 

the last criterion, the bid-ask spread dominates the price impact coefficient. The spread 

is easy to calculate and understand, and available on a real-time basis. In contrast, 

estimating the price impact coefficient requires significant data and regression analysis, 

and it may not be estimable on a timely basis because of data limitations.  

[…]The other liquidity measures may be less informative than the bid-ask spread and 

price impact coefficient, yet may still contain useful information about liquidity. In 

particular, the other measures may serve as good proxies for liquidity and/or contain 

information about liquidity not present in the other measures”.  

[Michael J. Fleming, “Measuring Treasury Market Liquidity”]. 
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CHAPTER	
  3:	
  TREASURY	
  SECURITIES	
  AND	
  OPEN	
  MARKET	
  
OPERATIONS	
  
 

 

We have already introduced the so called “Open Market operations”. The Central Bank 

of a country (in our case the Federal Reserve Bank -FED-), buys and sells Government 

Bond (Treasury securities) through open market operations as one of the tools used to 

implement the monetary policy directives of the Federal Open Market Committee 

(FOMC).  The execution of the FOMC’s policy directives required the Desk to conduct 

an intensive schedule of permanent open market operations  

 

The Bank implements monetary policy primarily by conducting temporary and 

permanent open market operations. By buying and selling government securities, the 

Bank affects the aggregate level of balances available in the banking system, and thus 

impacts the federal funds rate. 

Temporary open market operations consinst in repurchase and reverse repurchase 

agreements which goal is to temporarily add or drain reserves available to the banking 

system. 

Permanent open market operations involve the buying and selling of securities outright 

to permanently add or drain reserves available to the banking system. 

 

The Federal Reserve held an amount of about $800 billion of treasury notes on its 

balance sheet before the crisis. At the end of November 2008, the FED started buying 

$600 billion in mortgage-backed securities (MBS). 

By June 2010, the FED held $2.1 trillion of MBS, bank debt and Treasury notes. 

Further purchases have been halted as the economy started to improve, but then started 

again in August 2010 when the Fed revealed that the economy was not growing enough. 

After the halt in June 2010, holdings started falling as securities matured and were 

projected to fall until $1.7 trillion by 2012 

 

On the “Domestic Market Operations” report of the FED it is possible to read that 

during the 2013, The FOMC continued to implement a policy accommodation in order 

to support a stronger recovery and the price stability, trying to keep inflation down. The 

FOMC maintained the target range for the federal funds rate at 0 to 1⁄4 percent during 
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the year, and provided accomodation to the market through two tools: it changed the 

size and composition of the FED’s balance sheet, and keep guiding the short term 

interest rates. Throughout 2013, the FOMC purchased an additional amount of 45 

billion dollars per month of longer term U.S. Treasuries and 40 billion dollars per 

month of agency mortgage-backed securities (MBS), and also continuing to reinvest 

returns from agency debt and MBS in MBS. 

The FOMC’s balance sheet changes resulted in additional purchase amount of 1,020 

billion dollars of longer-term securities in 2013. The total amount of the domestic 

securities portfolio of the System Open Market Account (SOMA) rose to about 3.8 

trillion dollars. Figure 1 shows size and composition of SOMA domestic securities 

holdings from 2009 to 2013. 

 

 
Figure 1: Size and Composition of SOMA Domestic Securities Holdings 

 

The portfolio’s allocation of holdings between Treasury securities and non-Treasury 

securities changed a bit, on balance, throughout 2013. Since the FOMC had sold almost 

all its shorter maturity Treasury holdings in late 2011 and 2012 during the Maturity 

Extension Program (MEP) the maturity of Treasuries hold by the FED remained longer-

term. 

The long duration of Treasury holdings in the portfolio should, by removing duration 

risk from the market, maintain a low pressure on longer-term interest rates and reduce 
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the private sector’s costs of borrowing; the big size of agency MBS holdings also 

reduce the duration risk from the market. SOMA’s purchases of agency MBS should 

also reduce pressure on long-term rates and keep down MBS rates, reducing primary 

mortgage rates, dominuishing broader financial conditions, and stimulating demand for 

housing.  

Throughout 2013, SOMA Treasury securities holdings grew by 543 billion dollars, to a 

total amount of 2.2 trillion dollars at the end of the year; the total value of holdings 

represented the 58 percent of the domestic securities portfolio.  

As illustrated in Chart 2, Treasuries’ holdings in 2013 were in mayor part in 

intermediate and longer dated maturities, in deep contrast to the maturity that prevailed 

before the financial crisis, when more than 60 percentof  security holdings had less than 

three years to maturity.  

 
Figure 2: Maturity Distribution of SOMA Treasury Holdings 

 

The FED, as notable in Figure 3, held almost 19 percent of all marketable Treasury 

securities at the end of 2013, compared with 15 percent by the end of 2012 and 17 

percent by the end of 2011. The increase was caused by the Federal Reserve’s purchases 

of longer maturity securities. This action, raised SOMA holdings to more than one third 

of the total supply of longer dated securities. 
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Figure 3: SOMA Treasury Holdings as a Share of Outstanding Treasury Supply 

 

The SOMA portfolio was composed of almost 45 percent of all market securities from 

10 to 30 years to maturity.  

The level of agency MBS holdings increased by 509 billion dollars in 2013, untill a 

total amount of 1.5 trillion dollars at the end of the year, representing 41 percent of the 

domestic securities portfolio.  

The SOMA agency debt holdings decreased of 20 billion dollars in 2013, to a total 

amount of $57 billion at the end of the year. About 2 billion dollars of the agency debt 

portfolio were in securities with a maturity of less than five years.  

 

During 2013 bid-ask spreads, quote sizes, and trading volumes remained at historical 

levels. Figure 4 shows how the value of market liquidity measures has changed from 

2010 to 2013.  
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Figure 4: Treasury Market Liquidity Measures 

 

 

Due to the progress of employment and the positive the outlook for labor market 

conditions, the Federal Open Market Committee (FOMC) decided to lower the level of 

its purchases at the December 2013 and January 2014 meetings.  

During the December 2013 meeting, the Committee members spoke about the 

cumulative improvement in labor market conditions about inflation that would move 

back to 2 percent as the economy strengthened. Therefore, almost all the committee 

agreed that the FED could begin to diminuish its ���asset purchases.  

According to what has just being said, the FED announced at the December meeting 

that it would diminuish its purchases of agency MBS from 40 billion dollars to 35 

billion dollars per month and diminuish its asset purchases of longer-term Treasury 

securities from 45 billion dollars to 40 billion dollars per month.  

Due to the continue improvements in labour market and in economic conditions, at the 

January meeting, The FED announced that it would further lower the size of its asset 

purchases to 30 billion dollars per month for agency MBS and 35 billion dollars per 

month for longer-term Treasury securities.  

While announcing to slightly reduce its purchases, the FED affirm ��� that its holdings of 

longer term securities ���were considerable and would be getting bigger, promoting the 

economic recovery thanks to the low pressure ���on longer term interest rates and support 

mortgage markets.  

 

On June 18th, 2014, the FOMC announced that due to the cumulative progress of labour 
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market conditions since the begin of  the asset purchase program, the Committee 

decided to further reduce its asset purchases.  

Beginning in July, the Committee announced that the FED would reduce its purchase of 

agency MBS to an amount of 15 billion dollars per month rather than 20 billion dollars 

per month, and would reduce the purchase of longer-term Treasuries of $20 billion per 

month rather than $25 billion per month. A further reduction of asset purchases was 

announced on July 30, 2014, by the FOMC: the FED started to purchase 10 billion 

dollars per month of agency MBS and $15 billion per month of longer-term Treasury 

securities. 

Being more specific, the tabe below (table 2) shows the assets and liabilites level of the 

FED on July 30 2014 and what has changed from April 30 2014 and July 31 2013. It is 

possible to notice the assets’ purchase reduction in the treasury market: the decrese of 

the purchases, again, was caused by the improving of the US economy since the 

program started to take place. 
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  Table 2: Asset, liabilities and capital of the Federal Reserve System. 
  Source: Quarterly Report on Federal Reserve Balance Sheets Developments, August 2014-11-17 

 
“Note: Unaudited. Components may not sum to totals because of rounding. *Less than $500 million.  
1  Face value. ��� 
2  Guaranteed by Fannie Mae, Freddie Mac, and Ginnie Mae. The current face value shown is the 

remaining principal balance of the securities. ��� 
3  Securities loans under the overnight facility are off-balance-sheet transactions. These loans are shown 

here as a memo item to indicate the portion of securities held outright ���that have been lent 
through this program. ��� 

4  Current face value. Includes commitments associated with outright purchases, dollar rolls, and coupon 
swaps. ��� 

5  Reflects the premium or discount, which is the difference between the purchase price and the face 
value of the securities that has not been amortized. For U.S. Treasury and ���Federal agency debt 
securities, amortization is on a straight-line basis. For mortgage-backed securities, amortization 
is on an effective-interest basis. ��� 

6  Total of primary, secondary, and seasonal credit. ��� 
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7  Dollar value of the foreign currency held under these agreements valued at the exchange rate to be used 
when the foreign currency is returned to the foreign central bank. ��� 

8  Book value. ��� 
9  As of July 30, 2014, TALF LLC had purchased no assets from the Federal Reserve Bank of New 

York. ��� 
10  Fair value reflecting value sas of June30, 2014. Fairvalue reflects an estimate of the price that would 

bereceived upon selling an asset if the transaction were to be ���conducted in an orderly market on 
the measurement date. Fair values are updated quarterly. ��� 

11  Revalued daily at current foreign currency exchange rates. ��� 
12  Cash value of agreements, which are collateralized by U.S. Treasury securities, federal agency debt 

securities, and mortgage-backed securities. ��� 
13  Includes deposits held at the Reserve Banks by international and multilateral organizations, 

government-sponsored enterprises, and designated financial market utilities. ���” 
 

 
 

 

 
Figure 5: Credit and Liquidity programs. 
Source: Quarterly Report on Federal Reserve Balance Sheets Developments, August 2014-11-17 
 
 
       The figure on the left of figure 5, shows the levels of “Selected Assets of the Federal 

Reserve”, while the second one shows the level of the specific securities from April 

2010 to October 2014. 

 
The assets’ purchase program implemented by the Fed, had been remaining the same 

from August  2014 untill October 29th of 2014 when the Federal Open Market 

Committee (FOMC) directed the Open Market Trading Desk (the Desk) at the Federal 

Reserve Bank of New York decided to conclude the current asset purchase program by 

the end of October. “The FOMC decided also to mantain the existing policy of 
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reinvesting principal payments from the Federal Reserve’s holdings and keeping the 

Committee’s holdings of longer-term securities at a considerable level, helping to 

maintain accommodative financial conditions”. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

	
  

	
  
	
  
	
  
	
  



	
   27	
  

CHAPTER	
  4:	
  FUTURE	
  CONTRACTS	
  ON	
  GOVERNMENT	
  BOND	
  
 

 

 

The government bond futures contract is a widely used risk management and trading 

instrument in bond markets. A definition of this contract is given by Moorad Choudhry 

in the “Future Bond Basis”: “it is an exchange traded standardised contract that fixes the 

price today at which a specified quantity and quality of a bond will be delivered at a 

date during the expiry month of the futures contract”. While short-term interest rate 

futures only require cash settlement, the physical delivery of a bond is required for 

future contracts on government bond.  

The maturity date of the bonds that compose a bond future contract falls in the period 

settled in the contract.  

During the delivery month the party of the contract that is short, or the seller, can 

choose which bond to deliver and when to deliver it; these options are called 

respectively the quality and the timing option. The delivery must take place between the 

first delivery date and the last delivery date decided in the contract. 

The person that is long, or the buyer, commits to take delivery of the bond chosen by 

the short at the time chosen by the seller. 

Futures contracts on U.S. government bonds do not have just one underlying asset, but 

there is a basket of underlying assets. 

Throughout the trading day, the prices of the future are determined by market forces. 

And at the end of each day, the exchange platform determines a settlement price that 

represents the price of the last trade of the day.  

 

The price at which the party that is short delivers the bond to the party that is long, is 

determined by the settlement price of the futures contract and by the conversion factor 

of the bond delivered. The conversion factor equalizes the price of each deliverable 

bond to the price of the futures. Every bond that compose the delivery basket have its 

own conversion factor; the conversion factors are different because they compensate for 

the differences of the bonds in coupon and timing.  

 

 Let represent the settlement price of the futures at time t with Ft and the conversion 
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factor of bond i with cfi. The delivery price is cf i × Ft while the price for delivery is 

this delivery price plus accrued interest: cf i × Ft + Ait   

The last trade date is the expiration date for any contract. The final settlement price is 

the settlement price at the end of the day and it is used for any deliveries that have not 

yet been made and for the daily settlement payment 
The cost faced by the short in order to deliver a bond of the futures contract is called the 

cost of delivery. When the short chooses which bond to deliver,  he has to buy the bond 

in the market, at its market price, and then deliver it at the futures price to the long. If 

the price of bond i at time t is pt
i , then the cost of delivery is: 

 

pt
i +AIit − cfi ×Ft +AIit = pt

i −cfi ×Ft 

 

The seller obviousely will try to minimize the cost by delivering the bond with the 

lowest cost from among the bonds in the basket of the future. The cheapest to deliver 

(CTD) is the bond that minimizes the cost of delivery. The CTD is the bond that 

provides the greatest return for the buyer and at the same time for the seller of the 

futures contract.  
The determination of the final settlement price is the following: 

  

 

 

T denotes the last delivery date.  

Table 2 provides an example of what has been written. 
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Table 2: Source: Fixed income securities, Third Edition, Bruce Tuckman andAngel Serrat (pag 377) 
 
After having computing the final settlement price, the future price, the CTD and the 

relationships between all the bonds in the basket, it follows that:  

 

PtCTD−cftCTD×F =0 

 

In words, zero is the cost for delivering the CTD on the last delivery date.  

 

Now it is possible to introduce the concept of “Basis” that will be useful for later 

analysis. The gross basis is difference between the clean spot price of a bond and its 

forward clean price at which the bond is purchased through a futures contract; this is the 

bond basis to which the market refers.  

For bond futures contracts, the basis is the following:��� 

 

Basis = Pbond - (Pfut x CF) 
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where the basis is the gross basis and CF is the conversion factor. 

The size of the gross basis is the cost of carry of the bond from today to the delivery 

date. As already seen before, the bond with the lowest basis is known as the cheapest to 

deliver bond (CTD). There is a basis risk beacuse the size of the basis changes 

continuously.  

In general, the value of the basis declines as time passes, as we get closer to the maturity 

of the contract and its value is zero on the expiry date.  

The basis could be positive or negative; usually, a positive basis is common in precious 

metals markets while a negative one is usually common in oil contracts and foreign 

currency markets.  

 

Threre is a difference between the “Gross Basis” and the “Net Basis”. The “Gross 

Basis” is the one seen above and it measures the carry on a bond during the futures 

contract. But it is not the actual carry that would be incurred; the measure we need in 

this case is the net basis: the net basis causes a lot of confusion among market 

participants, but it is an essential and very clear concept. Burghardt states that “the net 

basis is the difference between a bond’s gross basis and its total carry to delivery”. 

Plona defines net basis as “the difference between the implied repo rate and the general 

collateral repo rate”.  

Both the descriptions above are good in order to consider the net basis. Essentially the 

net basis is the gross basis adjusted for net carry and it is the real ‘‘economic basis’’ 

since it measures the “net gain from a simultaneous position in the cash bond and the 

futures contract”.  

A positive net basis represents a loss or net cost for the long cash/short futures party, 

while it represents the expected profit for the short cash/long futures position. The 

opposite is true for a negative net basis.  
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CHAPTER	
  5:	
  THE	
  EMPIRICAL	
  ANALYSIS	
  
 
 

 

The aim of this work is to analyze how the net basis moves in relation with other factors 

like the spot price of a Bond (“cash price”), the “Treasury Constant Maturity Rate” and  

the most important factor: the total purchase amount of the bond purchased by the FED. 

We also want to see the behaviour of a bond’s price when it is purchased and, at the 

same time, the behaviuor of the yield, that should move in the opposite way of the price. 

The primary effect when the FED purchases a bond, should be on the risk premium of 

the asset that has been purchased. By purchasing an asset, the Federal Reserve, reduces 

the amount of the bond held by the private sector, increasing the amount of short term, 

risk free bank reserves held by the private sector. The purchase of an asset should 

increase the price, lowering, at the same time, its yield; the expected return on the 

purchased Treasury has to fall. This phenomenon has been described by Tobin (1958) 

and it is known as the “portfolio balance effect”. 

The Fed, buying Treasuries in the market for implementing its monetary policy, is a 

strong protagonist of the Government Bond Market. However, the Fed can only operate 

in the spot market, never operating in the future one. This is the reason why in this work 

we particularly aim at studying the movements and the different values of the Net Basis 

when a Bond is purchased by the FED. 

Another factor that has been considered for the analysis and for the movements of the 

NB and especially for the movement of price and yield, are the FED’s Announcements. 

Obviuousely, there is a list of many announcements of the Federal Reserve, but not all 

of them can influence the trend of the price or the NB, or the yield of a bond. This is the 

reason why only the most three important QE Announcements are considered. 

 

On November 25th of 2008 the first important Fed’s Announcements regarding the QE 

took place: the Federal Reserve announced that a maximum amount of $600 billion was 

available for purchasing mortage-backed securities (MBS) and agency debt; further 

details have been provided in a speech on December 1st and on December 16, the 

program was definitively launched by the Federal Open Market Committee (FOMC). 

A new annoucement on March 18, 2009, revealed that the program would have been 
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expanded by an additional amount of $750 billion of agency MBS and agency debt, and 

and by an additional amount of $300 in Treasuries.  

Those first announcements are known as “Quantitative Easing 1 (QE1)”. 

 

On November 25, 2008, the Federal Reserve announced that a new amount of $600 

billion was available for purchasing longer data Treasuries, at a rate of $75 billion per 

month. This program, concluded in June 2011 is known as “ QE2”. 

 

The 13th September of 2012, the “QE3” has been announced. This round provided to 

purchase $40 billion agency MBS per month until a substantial improvement of the 

labour market. 

On December 12, 2012, the FOMC decided to expand the quantitave easing program 

continuing to authorize the purhcase of $40 billion of agency MBS per month and 

adding $45 billion of longer Treasury securities. 

On December 18 the FOMC announced that the program would have been tapered back 

at a rate of $10 billion at each meeting; and finally, in October 2014, ten months after 

the beginning of the tapering process, the FED ended its monthly purchases program. 

 

The data used for the analysis are daily data. They have been downloaded from 

Bloomberg and they cover a period that goes from December the 18th of 2008 to June 

the 19th of 2014; this period of time then is divided into 22 futures with different 

maturities. For each year there are four different futures with a periodic date of delivery 

every 3 months. 

As already explained, every futures is composed of different bonds (basket of bonds) 

and the most significant one is CTD; the futures used for this analysis are composed of 

20 bonds and, for sure, in every futures there is always a CTD. 

 

Almost all the Government Bonds that compose the futures are 10 years Bonds (from 

the issue of the asset to its maturity) that are also the most purchased by the FED. 

However, the futures are sometimes composed of other bonds too with a different 

maturity of 7 years. No other bonds with different maturities stand in the data and all 

the assets have semestral coupons. 

Having a look at the data available and making a little analysis, it is possible to notice 

that the FED mostly purchases bonds with a maturity (from the date of purchase to 
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maturity) of 6, 7, 8 and 9 years and a couple of times it purchases bonds with 10 years 

to maturity, holding them untill the expiration date; the different maturities of the 

purchases do not deal with particular periods of time but they refer to all the period of  

the available data, in the sense that the maturity related to the purchases of the FED 

does not follow a particular trend as time passes. However, the FED never purchases 

bonds with a maturity lower than 6 years. 

 

The work is divided into two different analysis: the first one is a graphic analysis while 

the second one looks at describing from a numerical point of view, the results shown by 

the graphic trends of the first analysis. For the second part, as it will be illustrated more 

specifically later, the tool used for the analysis is the linear regression where the “y”, the 

dependent variable, is obviousely the net basis. 
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5.1:	
  THE	
  GRAPHIC	
  ANALYSIS	
  
 

This part of the work, has been divided into two different analysis: the first one looks at 

understanding how the NB and the price of a bond, in a single future, are influenced by 

the total purchase amount and the Quantitative Easing Announcements of the FED. 

At the end, a final analysis summarizes the result of the single futures analysis trying to 

make an unique final assumption. 

The second part instead studies the single entire bonds; also this part tries to understand 

the behaviour of the price and the behaviour of net basis of a bond related to the 

purchase amount of the asset bought by the FED. The difference now is that the analysis 

has been applied to the single entire bond and no more to the single future. 

 

 

5.1.1:	
  SINGLE	
  FUTURE	
  ANALYSIS	
  
 

The data have been sorted by “delivery of future” in the excel file, in order to find the 

single futures. 

Twelve futures, over a total of 22, have been analysed: they contain the most purchased 

bonds inside, and they cover all the period of the QEs program. 

The analysed futures, in order of delivery are the following: 

30-Jun-2009, 30-Sept 2010, 31-Dec-2010, 31-Mar-2011, 30-Sept-2011, 30-Mar-2012, 

29-Jun-2012, 31-Dec-2012, 29-Mar-2013, 28-Jun-2013, 31-Dec-2013 and 30-Jun-2014. 

At the end, a final analysis summarizes the results obtained by looking at the single 

futures. 

 

We are going now to see the analysis’ results of some futures listed above and the final 

commentary. 

The first future analysed, have a delivery date settle for the 30th June of 2009; the dates 

of the single bonds that compose the futures go from 19-Mar-2009 to 19-June-2009.  

This future could be pretty interesting to see because it starts  just the day after the first 

QE annoucement that took place on the 18th of March of 2009, as already said. 

The most purchased bonds of the future and the CTD have been analyzed. As a general 

comment, it is possible to affirm that the price of all the bonds that compose the future 

are decrising: this is because, at that time, the overall economy of the USA was living a 
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pretty bad period, with just seeing the first shy signals of recovery. 

 

 
Figure 6: Cash and future price of the CTD (30-Jun-2009) 

 

Figure 6 illustrates the cash and the future price of the CTD bond of the first future 

analyzed. Both prices (that always moves in a very similar way), are decrising. 

The Net Basis of the CTD, as written above, is always the one with the lowest value of  

the NBs of all the bonds that compose the futures. Its value should be as more as 

possible near to zero, and in this case its medium value is 0,03. 
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Figure 7: Net Basis’ trend of the CTD bond (futures 30-June-2009) 
 

Looking at figure 7, it is clear that, differently from the price, the NB does not follow a 

specific trend and it is very volatile with both high and low peaks and its value is 

always very near to zero. 

 

Passing to 912828FQ8 Bond of the future, we see that here the pirces are decreasing 

too. 

 
Figure 8: Future and Cash prices and purchase amont of 912828FQ8 bond (futures 30-June-2009) 
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Looking at figure 8, on the first vertical axis (on the left) there is the value of the prices 

while on the left one there is the value of the purchase amount of the asset. The green 

line of the purchase amount stands for the value of the purchase but also for the date on 

which the FED purchased the asset (horizontal axis) 

Looking at this last feature, the purchase of the asset by the FED does not change the 

trend of the asset which decreases for all the period of time. 

The Net Basis of this bond, as figure 9 shows, does not follow a particular trend: it is 

just decreasing a bit as time passes. As the NB of the CTD, in here as well it is very 

volatile presenting both very high and low peaks. 

 

 
Figure 9: Net Basis’ trend of 912828FQ8 bond (futures 30-June-2009) 

 

 

As the price of an asset decrises, its yield to maturity increases. With a Matlab’s 

program, the behaviour of the yield of the CTD has been analyzed and it is very clear 

that the yield follows a completely opposite trend of the price as shown in figure 10. 
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Figure 10: Yield’s trend of 912828FQ8 bond (futures 30-June-2009) 

 

Looking at the graphic analysis of the other bonds that compose the futures, the result 

are always very similar (negative trends of prices, positive trend of the yields and very 

volatile net basis with slightly decreasing trend). Let’s take as an other example the 

bond 912828KT6: 

 

 

 
Figure 11: Future and cash price and purchase amount of 912828KT6 bond (futures 30-June-2009). 
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Figure 12: Net Basis trend of 912828KT6 Bond (futures 30-June-2009). 

 
Figure 13: Yield’s trend of 912828KT6 bond (futures 30-June-2009). 

 

 

As it is possible to understand looking at figures 11,12 and 13, the results of this second 

bond are the same of the first one. 

 

The most interesting part of a single futures analysis is probably the final one. 

In this section, the purchase amount of any single bond that compose the future has 
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too. Then, the standard deviation of the net basis of any sngle bond has been calculated 

too. 
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The data have been sorted by the total purchase amount’s column (from the lower to the 

highest one) in order to understand the net basis behaviour as the purchase amount of 

the asset increases. 

 

 

 

 
Figure 14: final analysis (futures 30-June-2009) 

 

Looking at figure 14, for this first future, it is possible to understand that there is a sort 

of negative relationship between the "Net Basis" of a particular bond and the total 

purchase amount of that single bond purchased by the FED. 

As the Total Amount decreases, the NB increses, and the opposite too it's true: as the tot 

amount increses, the NB decreses; this is proved by the fact that the bonds that have not 

been purchased by the FED (tot amount = 0), present a very high Net Basis.  

The correlation between all the net basis and the total purchase amount values proves 

what has been said: it is in fact negative and its value is -0,541. 

There are just two exceptions to what has been said above: The "912828KD1" bond 

that, with a tot purchase amount of a trilion dollars, has an exceptional high NB which 

then started to decrease considerely after the purchase of the asset. The second 

exception is the "912828FF2" bond that, with no purchases by the FED, presents a very 
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low NB: but the "912828FF2" bond, is the CTD of the future's basket of bond and the 

CTDs always have a very low NB. 

Having a look at the Standard Deviation of the NB, we can affirm that it follows the 

shape of the NB's value and its caracteristics, concluding that, the higher the NB, the 

higher its SD, and the higher the total purchase amount of a bond, the lower the SD of 

its NB. The correlation between the SD and the NB of a single asset is almost one. 

 

Analyzing the future with the delivery date settle for September the 30th of 2011, it is 

possible to understand that both prices and yields have different behaviors compared to 

the first future analyzed above. 

Looking at the single bonds that compose the future in fact, we see that the prices now 

are not decrising, but instead they show a positive trend. 

 

Figure 15 shows the trend of the spot price of the CTD bond of the future: 

 
Figure 15: CTD’s spot price trend (futures 30-Sept-2011) 
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Figure 16: CTD’s net basis (futures 30-Sept-2011) 

 

The Net Basis of the CTD as figure 16 shows, is always the nearest to zero of all the 

bonds that compose the futures. Here its value is 0,018 and it is possible to see that it 

presents both high and low peaks. 

 

Looking at 912828JH4 bond we see that its price increases, as shown in figure 17, like 

the price of the CTD and the purchases of the asset seem to change a bit the trend of it. 

 

 
Figure 17: Cash price’s trend f 912828JH4 bond (futures 30-Sept-2011) 
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Figure 18 shows, as always, that the net basis of the bond has very high and low peaks 

and its value increases as time goes by, showing a positive trend (black line) 

 
Figure 18: NB’s trend of 912828JH4 bond (futures 30-Sept-2011) 
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Figure 19: final analysis (futures 30-Sept-2011) 

The Correlation between the total purchase amount of a bond and its medium NB is 

again negative, meaning that, for this single future, the higher the amount of purchase, 

the lower the NB. 

 

Let see now the behaviour of the following future with the delivery date settle for June 

29, 2012. 

The graphical results for the single bonds are the same of the future above, and so: CTD 

with the lowest net basis, increasing spot and future prices of the single bonds while the 

yelds are obviousely decreasing. 

 

The final analyis of the future instead, as figure 20 shows, provide a different result. 

While for the futures above, the higher the amount of purchase, the lower the NB was, 

here, for this future the result is the opposite: 
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Figure 20: final analysis (futures 29-June-2012) 

It is very clear that for this particular future, the relatioship between the total purchase 

amount of a single bond, purchased by the FED and its net basis is positive. 

As the total purchase amount increases in fact, the net basis increases too; the 

correlation between the two values (net basis and purchase amount) of the single bonds 

is positive (0,39), confirming what the graph is showing. 

 

Figure 21 provides the result of the most interesting part of this first analysis of the 

single futures: this final analysis, collects together the results of the analysis of all the 

single futures.	
  

The futures are sorted by date from the less to the most recent. The total amount of 

purchase of all the bonds of a single future has been computed, and the Medium NB of 

all the bonds of the single future has been calculated too.   

The graph is pretty clear and it confirms the positive relationship, shown by the last 

futures analyzed, between the total purchase amount (red lines) of the bonds that 

compose the futures and the medium NBs (blu line); in this case the asset is represented 

by the entire future, composed of different bonds.  

In the horizontal axis there are, in order of time, the futures (the dates stand for the day 

of delivery of future), while the vertical axis stand, on the left for the value of the net 

basis and on the right for the value of the purchase amount of the asset purchased by the 

FED. 
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Figure 21: Final relationship between nb and purchase amount, futures analysis 

 

The correlation between the NB and the total purchase amount is positive (0,354). 

Looking at the graph it is possible to understand that when there is an increase of the 

purchase amount, there is an increase of the NB too. The only case is the future "31-03-

11" that has  a very high purchase amount with a low value of its NB: this particular 

exception could be seen as a point from which the value of the NB starts to increase a 

lot, and from here the trend of the purchase amount and the trend NB are very 

correlated. The future "31-03-11" can possibly be interpretated as a starting point. The 

last future that has been purchased by the FED is the "31-12-13" and from this date the 

NB stars to increaseas again, meaning that probably the support of the FED for the 

market was not necessary anymore. 

Another very important result that confimrs the good result of the monetary policy 

implemented by the FED, is the overall positive trend of the NB, which shows an 

increment of its value as time time passes (as it is shown by the black trend line). 
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5.1.2:	
  SINGLE	
  BOND	
  ANALYSIS	
  
 

As already explained in the graphical analysis introduction, this second part of the 

graphical analysis studies the single entire bonds and no more the single future; also this 

part tries to understand the behaviour of the price and the behaviour of net basis of a 

bond related to the purchase amount of the asset bought by the FED. The difference 

now is that the analysis has been applied to the single entire bond and no more to the 

single future. 

 

Not all the bonds have been analyzed, but just the ones most purchased by the FED 

because, as already explained, the aim of this work is to study the effects of the 

purchases of the FED on the market. 

For each bond there is a graphical trend analysis of the price, of the net basis and of the 

yield to maturity. It will be possible to see the positive effects of the QE program on 

prices: the graphical trends of prices in fact are positive and they increase a lot after a 

bond’s purchase by the FED. Yields instead follow the opposite trends of prices and 

they decrease after a bond purchase buy the FED. The net basis finally, follows pretty 

different trends but the purchase of the asset has generally a positive effect on it. 

 

Let start having a look at the bond 912828JH4: 

Figure 22: Price trend of 912828JH4 bond 
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Looking at figure 22, as always, the blue line is the factor we need to analyze (in this 

case the factor is the price) and the left vertical axis represents its value. The red lines 

represent the amount of the asset purchased by the FED which value stands on the right 

vertical axis. The horizontal axis instead stands for the time. It is possible to understand 

that the purchases of the bond by the FED have a positive effect on the price’s trend 

since it increases a lot after the purchases. 

The opposite effect happens for the yield: it in fact decreases after the purchases of the 

bond as it is possible to notice looking at figure 23: 

 

 
Figure 23: Yield trend of 912828JH4 bond 

 

The net basis of the bond instead, shows a pretty different trend. It decreases a lot at the 
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figure 24: 
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Figure 24: Net basis trend of 912828HJ4 bond 

 

 

Bond 912828LJ7 has, for price and yeild, the same caracteristics of the bond seen above 

as it is possible to see looking at figure 25 and figure 26: 

 

Figure 25: Price trend of 912828LJ7 
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Figure 26: Yield trend of 912828 LJ7 bond 

 

The net basis of this bond still shows a pretty different trend from price and yield; now 

in fact it seems to positively react to the huge central purchase amount of the asset. Its 

trend in fact increase after the big purchase of the bond, decreasing instead at the end of 

the graph where no purchases have been made, as shown by figure 27: 

 
Figure 27: Net basis trend of 912828LJ7 bond 
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opposite trends). 

Is it also possible to understand that, generally, prices decrease after a FED's QE 

announcement: the most signifitive are the first two and most important announcements 

(18/3/2009, 3/11/2010), while the last two on September and December 2012 did not 

bring to such a big change in prices and yields’ trends. 

In most of the cases, the total purchase amount has the same effect on the price and on 

the NB; the latter in fact usually increases after a big bond's purchase made by the FED. 

The NB in many cases follows the trend of the price. 

 

As happened for the first graphical analysis for the single futures, for this second part a 

final analysis has been made too, trying to sum up the results of the single bonds that 

have been studied. For this final analysis, the purchase amounts of any single bonds 

have been summed up and the medium net basis of any single bond has been computed 

too. As it will be explained later, the result of this final analysis is very interesting and 

and it brings to a very straightforward concept. 

 

 
Figure 28: final relationship between net basis and total purchase amount (bond analysis) 
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Figure 28 illustrates how the NB of a bond moves as time goes by and how it moves  

related to the total amount of purchase of the bond. On the horizontal axis stand the 

"Cusips" of the Bond that represent the bond and the time (from the less recent to the 

more recent bond). The two vertical axis, as always, represent the NB (blue line; values 

on the axis on the left) and the total purchase amount (red lines; values on the axis on 

the right). Looking at the graph we can see that the NB generally increases as time 

passes and it is also positively correlated with the purchase amount of a bond; the black 

line is the trend line of the NB and we can see that it has a positive trend meaning that 

as time passes, the net basis of the bonds generally increases, probably because 

positively affected by the monetary policy of the Federal Reserve. 

Most of the high peacks of the NB, are correlated with a very high value of the total 

purchase amount, and vice versa, many low values of the NB are related to a low value 

of the red line. This second concept is confirmed by the correlation between the total 

purchase amount of a bond and its NB that is 0,609, meaning that as the total amount of 

a bond increases , in most cases, it brings to an increase of the NB too. 

 

Figure 29 explicitly describes and illustrates the correlation: 

 
Figure 29 
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On the horizontal axis stand the values of the purchase amounts (from the lowest to the 

biggest), while the vertical one represents the value of the net basis. 

There are just a few exceptions to the correlation effect between NB and purchase 

amount described above: they mostly owned to bonds with a very recent date, indicating 

that they already have a very high NB, probably due to the QE program effects, and 

they don't need to be purchased by the FED anymore. 

 

 

Figure 30 shows another important and interest effect of the QE program implemented 

by the FED. The graph tries to explain the effects of the assets purchases on the yield, 

showing how it has a completely different behaviour from the net basis: 

 
Figure 30: final relationship between net basis, yield to maturity and total purchase amount 
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yield should decrease; and this is what is possibile to undersand looking at the graph. 

The yield in fact generally decreases as the total amount of purchase of the bond 

increases; the correlation between the yield and the total purchase amount is -0,91 

confirming what the graph is showing 

Third, the NB follows the trend of the amount of purchase: the NB increases as the total 

purchase amount of the asset becomes bigger. The NB then, oppositely to the yield, 

increases as time passes. 

This is what really happens in the market: the NB and the yield of a single bond should 

have different behaviours correlated to the time and the purchase amount of the asset 

itself. This is the reason why the NB and the yield of the bonds are negatively correlated 

(-0.766). 
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5.2:	
  THE	
  NUMERICAL	
  ANALYSIS:	
  LINEAR	
  REGRESSIONS	
  
	
  
	
  
	
  
The last analysis of this work aim at describing from a numerical point of view what has 

been studied looking at the graphical analysis. During the first part of the paper in fact 

we discovered, from a graphical point of view, very important trends and relationships 

with other factors, of the net basis; now, the goal is to go even deeper into the analysis 

and see if the numbers confirm what has been shown by the graphs. 

 

The analytical tool used for the analysis is the linear regression while the program used 

is Eviews for econometrics. We will focus on two different kind of linear regression: 

cross section and time series and the aim is always the same: try to understand the 

movements of the Net Basis of a bond. 

The data for the first linear regression are sorted as a cross section in excel. With this 

regression we want to focus on the result shown by graph number 1 where for an entire 

bond, the higher the total purchase amount of that bond, the higher the value of its 

medium net basis as we can see looking below: 

 

 
Figure 28: final relationship net basis and total purchase amount (bond analysis) 
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We see in fact, as already explained in the preavious chapter, that generally for high 

peaks of the purchase amount of a particular bond, there is a very high peak of the net 

basis of that particular bond too. 

 

The data used for computing the first regression that we are going to see now, are the 

same data of those used for creating graph number 1: so with this first regression we 

just want to confirm from a numerical point of view what is shown by the graph above. 

The dependent variable is obviousely the net basis while, the explanatory variables we 

decided to put in are: “total purchase amount”, “coupon”, “number days ctd”, and 

“maturity” of the asset.  The variable “number days ctd” stands for the number of days 

that a bond has been the ctd for all the futures while the variable “maturity” explaines 

the years of maturity from the purchase of the asset. 

As already explained above, the data are sorted as a cross section where in the rows 

there are the bonds and in the columns the rispective varibles as shown by screenshot 1  

took from the excel imput file; the total number of observations are 83 meaning that 83 

is the number of bonds we are analyzing. 

 

 
Screenshot 1 from excel 
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The correlation between the variables has been computed and table 4 shows the results: 

	
  
Table 4: Correlation between the variables: from excel 
 
 

As shown by the table above, the correlation between the maturity and the purchase 

amount is pretty high: in fact the most purchased treasuries by FED are the ones with a 

longer maturity. For this reason it has been decided to remove the variable “maturity” 

for estimating the equation for the regression since the most important explanatory 

variable for the analysis is the purchase amount. 

 

Finally, after deciding the variables usefull for the regression, the equation has been 

estimated and the initial result is shown by table 5:  

 

 
 Table 5: Regression 1, Eviews 
 

As we can see looking above (“Regression 1”),  the variables “coupon” and “purchase 

amount”  are significative while “ctd” is not and it has to be removed for estimating the 

equation. 
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After removing the variable “ctd”, the result for the final regression is provided by table 

6: 

 

 
Table 6: Final regression 1, Eviews 

 

The results for the final regression are what we were expecting and perfectly confirm 

what has been shown by graph number 1: the variable “purchase amount” is in fact both 

significative and positive. This means that the net basis of a bond is very influenced by 

the purchase amount of the single bond and it moves as the purchase amount changes: 

being more precise, since the variable “purchase amount” has a positive coefficient, it 

means that the net basis of a bond increases when the purchase amount of that particular 

bond increases. This result, again, is the same result found in the graphical analysis and 

confirms the theory: higher purchase amount à higher net basis. 

 

In order to conclude with the numerical analysis, in the following pages we provide the 

results of three linear regression which data are daily and sorted as time series. 

The data used for the regressions refer to the entire bond. It has been decided to refer to 

the entire bond instead that to the single future becase the sample and so, the number of 

observations, for the entire bond is much bigger than the number of observations 

provided by the single future. 
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Three regressions on the most purchased bonds from march 2009 to october 2014 have 

been made. The dependent variable of the three regressions is for instance the net basis 

of the entire bond, while the explanatory variables are: “purchase amount”, “five, ten 

and twenty years yield” indexes in the US bond market and the “total purchase amount 

of all the other bonds” on the proper date. Doing so, we want to understand the effect of 

the explanatory variables on the net basis and see if the dependent variable is influenced 

by the single explanatory varibles and how. 

 

The first bond analyzed (cusip 912828LJ7) has been issued on August 17, 2009 and it 

expires in 10 years. With a total purchase amount of 35,986 trillion dollars it has been 

purchased 57 times by the FED between August 12, 2009 and August 29, 2012 and its 

medium net basis is 1,635. 

After having imported in Eviews all the vectors (explanatory variables) listed above, the 

first step is to see if the variables are stationary/trend stationary (I0) or stationary in first 

difference (I1), in order to create the right imput for the final regression. If our 

dependent variable is an I0, the imput for the explanatory variables that are I1 would be 

d(“name of the varibale”) in order to put on the same level all the varibles (dependent 

and explanatories): without this passage in fact, the linear regression would not be 

correct and we would focus on bad results.  

The Unit Root test for this bond brings to a particular result. The three yield indexes and 

the net basis in fact are I1, while the “purchase amount” and the “bonds’ total purchase 

amount” are I0 . Now, since the dependent is an I1, the two explicative variables I0 

should not be included in the equation imput for the final linear regression. But the 

purchase amount and the total bonds amount are the factors on which we are mostly 

interested in, so they have to be included in the equation imput for the regression. It is 

possibile to include them bringing all the variables that are I1 to I0, simply writing them 

in the equation imput, as explained before, d(“name of the variable”): doing so, the 

purchase amount can be included for computing the final regression. 

Table 7 is the final result of the linear regression:  
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Table 7, Regression 2, Eviews 

 

With a confidence level of 5%, we see that the explanatory variables “bonds_amount”, 

“five, ten years yield) are not significative and removing step by step all of them, the 

final regression is provided by table 8: 

	
  

	
  
Table	
  8,	
  Final	
  regression	
  2,	
  Eviews	
  
	
  
 

The final regression for bond (cusip 912828LJ7) tells us that, like in the cross section 

regr and in the graphical analysis, the purchase amount is a positive and significative 

variable; also the twenty years yield index is a significative variable, but its coefficient 

is negative, meaning that it has a negative effect on the net basis. 
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The test on the resids is positive, meaning that the resids are I0. 

 

The final result of the regressions for the other two bonds is pretty different. Bond 

(cusip) 912828ND8 is a ten years maturity asset and it has been issued on May 17, 

2010; it a total purchase amount realized by the FED of 35,770 trillion dollars and its 

medium net basis is 2,29. The last bond analyzed (cusip 912828TJ9) has been issued on 

August 8, 2012 and it expires in ten years. The FED purchased it for a total amount of 

38,871 trillion dollars and its medium net basis is 4,775. 

The test for the stationarity of the variables brings  to the same result of the bond 

analyzed above, but after having estimated the equation for the regression the results are 

different, as table 9 and table 10 show: 

 

Bond912828ND8: 

 

  
Table 9, regression 3, eviews 
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Bond 912828TJ9: 

 
	
  

	
  
Table	
  10,	
  Regression	
  4,	
  Eviews	
  
	
  
 
As we can understand, for both bonds all the explanatory variables, a part from the 

twenty years yield, are not significative and removing them one after the other, the only 

significative variable remains “twenty years yield” with a negative coefficient. 

 

There could be an explanation for this pretty unsuccesfull result regarding the 

relationship between the net basis and the purchase amount of those two bonds. 

Looking at the single bond graphical analysis, we saw that, usually, the purchase of a 

bond happens when its net basis is pretty low after a visible decrease. The effects of the 

purchases then, are not perceived immeditely, but after a little period of time. The thing 

is that, with the regressions analysis it is not possible to perceive this phenomenon: the 

linear regression in fact studies the relationship between the dependent and the 

explanatory variables day by day, without considering that the positive effect of the 

monetary policy is perceived a little bit later the intervention on the market. 
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CHAPTER	
  6:	
  CONCLUSIONS	
  
 

 

 

The attention of this thesis is focused on the behaviour of the net basis of a bond, trying 

to understand, at the same time, the trends of prices and yields; the data belong to the 

U.S. market. 

The Fed, buying Treasuries in the market for implementing its monetary policy, is a 

strong protagonist of the Government Bond Market. However, the Fed can only operate 

in the spot market, never operating in the future one. This is the reason why in this work 

we particularly aim at studying the movements and the different values of the Net Basis 

when a Bond is purchased by the FED. The Net basis in fact, as already explained, is, in 

simple words, the difference between the cash and the future price of a Treasury asset; it 

is from this concept that our goal is to understand how the FED can affect the value of 

the Net basis operating only in the spot market and not in the future one. 

 

In the graphical analysis we saw, as the letterature teaches, that the price of an asset 

increases after the purchase and at the same time its yield decreases. This is because the 

risk of the asset diminuishes after the purchase (yield drops) and the asset can be sold 

more easily in the market (it becomes more liquid): this is, in a few and very simple 

words, one of the main effect of the monetary policy “Quantitative Easing” 

implemented by Central Banks. 

 

We then focused on the net basis of a bond which has been defined and explained 

during the first part of the thesis. The principal aim is to understand how the purchases 

of a Treasury influence the value of its net basis, trying to understand if it decreases or 

increases and if the effects are perceived immediately or after a little period of time. 

 

The overall final analysis of both single futures and single entire bonds showed that 

there is a positive and pretty high correlation between the total purchase amount of a 

bond and its net basis. The higher the purchase of a Treasury, the higher its net basis: 

this result is valid both for a  single Treasury and for the single futures.  

The results have been provided by the final graphic analysis studied above: the most 

explicit figures are on page 46 (figure 21), on page 51 (figure 28) and on page 52 
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(figure 30). The latter even shows that the behaviors of the net basis and the yield to 

maturity of a particular bond are almost the opposite: in fact, as we can see looking at 

figure 30, the higher the purchase amount of a Treasury, the higher its net basis and the 

lower its YTM. 

 

We then moved to the empirical analysis which is provided in the last chapter. 

The aim of the empirical analysis (regressions) was to confirm the results gave by the 

graphical analysis described above. 

We made three times series regressions which results, always looking at the variable 

“purchase amount” were in part positive and in parte negative, revealing in just one case 

the purchases by the FED significative and positive; an explanation of this result has 

also been provided. 

 

The cross section regression instead, estimated with the same data used for creating 

figure 28 on page 51, perfectly confirmed the relationship between purchase amount 

and net basis shown by the graphs. With other explanatory variables, the “purchase 

amount” variable was positive and significative in the final regression as shown by table 

6 on page 58, meaning that the net basis of a bond is positively influenced by the total 

purchase amount of the bond itself. 

 

Concluding, we would like to point up again, and for the last time, the straightforward 

concept and relationship found out in this work. The purchase amount of a Treasury 

positively influences the net basis of the asset itself:  

HIGHER PURCHASE AMOUNTà HIGHER NET BASIS. 
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