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1 Introduction

The aim of the analysis is to investigate if the risk of European government

bonds is priced. The idea to investigate this topic rises by the interest to examine

in depth the movements of the bond financial market. In particular, bonds became

more interesting after the crisis. Suddenly, bonds were an important instrument

used by investors to protect themselves from the volatility of the stock market. In

addition, government bonds o↵ered speculative opportunities to investors in some

cases. The general framework in the last years reveals an increase in the use of

fixed income securities and, consequently, an increase in the use of bonds among

investors. Credit institutions started to issue a large multiplicity of financial in-

struments, such as perpetual bonds, that were not frequently used in the past. For

example, Unicredit issued a perpetual bond AT1 on the 12 of March 2019. More-

over, the increase of government bonds issued is drastic: during the period of the

crisis European countries frequently asked money to the financial market in order to

be able to guarantee their solvability. Consequently, the bond market became more

interesting than before for investors and became more attractive and dynamic than

in the past.

The question that I asked myself was if bonds returns changes a↵ect the decisions of

investors and their asset allocation. More in detail, the specific question guiding this

research is the following: “Is government bonds risk priced?”. In order to answer

this question, the research unfolds in three main paragraphs.

In the first part the characteristics of bonds are analyzed and the variables to take

into account in order to understand the value of a bond are highlighted. The follow-

ing features are presented: the relation between bond and interest rate, the di↵erence

between a long-term and a short-term bond, and some indicators, as the duration

and the Yield curve, that help to interpret the real movements of a bond. All these

aspects are fundamental in order to figure out the general framework in which the

analysis is based and in order to better understand the meaning of the final results.
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In particular, the information that the Yield curve provides to investors are ex-

plained; for example, the analysis of the inversion of the yield curve is one of the

main signals of an imminent crisis. Moreover, the meaning of the spread and the

information that this indicator provides are analyzed. The causes and the conse-

quences of the Crisis of Sovereign Debt are studied with the aim to highlight the

di↵erent economic positions of di↵erent countries in the Eurozone. Finally, there is

an insight about some strategies of asset allocations commonly used during crisis

period that directly a↵ected the bond market.

In the Third paragraph, the empirical analysis is deployed. In order to understand if

bond risk is priced, a cross sectional asset pricing test is implemented. The process

to obtain the final result is composed by a two-step regression. The first regression

consists of a time-series regression of the returns of some bond risk factors previ-

ously built on the return of some selected portfolios. The second regression is a

cross-section regression between the ß obtained in the first regression and the mean

of returns of the portfolio selected. The final results are the coe�cient gthat are

used in order to understand if bonds risk is priced. The regressions are done over

the period between 01/01/2002 and 01/06/2019. In addition, the same analysis is

run also with a specific focus on the crisis period, from 01/01/2011 to 01/01/2016.

In this part some statistical insights are presented in order to explain all the steps

done to obtain the final results. To complete the analysis, the third part ends with

a paragraph in which the weaknesses of the model selected and of the variables used

are exposed.
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2 The Characteristics of a Bond

A bond is a fixed income security that represents a loan made by an investor

to a borrower. Bonds are normally issued by corporates or governments in order to

raise money to finance their operations. Bonds are considered a low-risk financial

instrument. One of the principle indicators of their riskiness is their rating. Rating

agencies constantly rate bonds according to their quality. The quality of the bond

is principally linked with the risk of default of the issuer. So, the return of bonds is

strictly linked with their riskiness. The riskier the instrument is, the more investors

ask for higher returns.

The first classification that is possible to do is between corporate bonds and govern-

ment bonds. The first one is issued by a corporate while the second by a Government.

Corporate bonds are normally considered riskier than governments one, because it

is more likely that a corporate may fail than a country. However, it is misleading

to consider government bonds as risk-free, the 1998 Russia default and the 2001

Argentina default are two recent examples.

It is important not to confuse shares with bonds. The principle di↵erence is that,

when an investor buys a share, he is buying a part of the equity of the issuer, conse-

quently, he bears the risk of the corporation: he becomes a shareholder. Conversely,

when an investor buys a bond, he is simply a creditor of the issuer. So, the princi-

ple risk of bondholders is the default of the issuer. Normally, shares are considered

riskier than bonds, shareholders face more uncertainty upon firms’ performances and

share values are more volatile. As a consequence, investors ask for higher returns

from shares.

Bonds are an obligation by the bond issuer to pay money to the bondholder accord-

ing to predetermined conditions specified at the moment the bond is issued. Bonds

are composed by some common variables.

Firstly, the face value or principal, is the amount of money the issuer will pay to

the bondholder at maturity.
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Secondly, most bonds are composed by periodically coupon payments. The amount

of the coupon is calculated using the coupon rate, the interest the issuer pays on

the face value of the bond. In addition, the coupon dates are the dates in which

the coupon is paid, and they are constant and fixed. The most usual coupons are

annual, semiannual or monthly coupons.

In addition, the maturity date, the date in which the bond matures and the issuer

pays the last coupon, and the face value to bondholders are always defined.

The last variable to take into account is the issue price. The issue price is the price

at which the issuer sells the bond the first time. Bonds can be issued at the par; it

means that the bond is issued at its face value. Consequently, the yield to maturity

of the bond is equal to the coupon rate. Another possibility is to sell a bond at

premium; it means that the price of the bond is higher than its face value. Conse-

quently, the coupon rate is higher than its yield to maturity. Finally, a bond can

be issued at discount, the price of the bond is lower than its face value. In the last

case, the coupon rate is lower that the yield to maturity.

The relation between the price of the bond and the level of the yield to maturity

and the coupon rate is showed in Figure 1.

Figure 1: The Bond Prices as function of Interest Rate

4



2.1 The Yield to Maturity

The bond is composed by a series of payments, the coupons, and by the final

payment of the principle.

Figure 2: The Payments of a Coupon Bond

In Figure 2, it is possible to see an example of the stream of payments that

characterize a 10 years coupon bond. At this point, it is fundamental to understand

how to calculate the present value (PV) of the bond. The coupon bond can be valued

as an annuity composed by several coupon payments and the final repayment of the

principal. In Equation 1, it is expressed the general formula that is used to calculate

the PV.

PV =
Coupon1

(1 + i)
+

Coupon2

(1 + i)2
+ .....+

Couponn + Principal

(1 + i)n
(1)

In addition, in order to calculate the present value, it is necessary to discount

the payments using a consistent interest rate. For example, to calculate the PV of

an Italian 3 years annual coupon bond, we must use the rate of returns o↵ered by

another government debt issues with the same time horizon and currency.

At this point is important to define what Yield to Maturity is. The YTM is the

return investors earn if they hold the bond till maturity. The YTM is equal to the

interest rate y, that allows to discount the payments that compose the bond in order

to have the correct PV. Equation 2 represents the general formula used to obtain

the YTM.
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PV =
Coupon1

(1 + y)
+

Coupon2

(1 + y)2
+ .....+

Couponn + Principal

(1 + y)n
(2)

The YTM can be viewed as the internal rate of return of the bond at the current

price. Moreover, it is easy to understand the link between the bond price and the

interest rate. Bond prices and interest rates move in opposite directions: when the

bond price increases, the interest rate decreases, when the bond price decreases, the

interest rate increases. This relation is perfectly showed in Equation 1 and 2. In fact,

the interest rate is the factor that discounts the value of the payments, consequently,

it has an inverse relation with the PV.

In order to calculate the PV value of the bond, as it was analyzed before, it is

possible to discount the cash payments by the Yield to maturity. The use of a single

constant interest rate can be considered a good approximation, however, in this way,

investors do not take into account that short-term interests and long-term interests

could be di↵erent. To this regard, it is useful to use spot rates. The spot rate is the

yield to maturity of a zero-coupon bond. Every coupon bond could be interpreted

as a group of zero- coupon bonds. The process of using spot rates to discount the

payments of a coupon bond is used to find out the correct price of the bond.

Only when the price of the bond is calculated it is possible to derive the yield to

maturity. 1

The law of one price states that identical commodities must sell at the same price

under condition of free competition and price flexibility, also avoiding currency di↵er-

ences. So, all payments with similar characteristics and belonging to the same date,

must be discounted at the same spot rate. In addition, spot rates are commonly used

because comparing yield to maturity of two bonds with the same maturity, even if

they are fairly priced, could be misleading. Investors have to take into account the

so-called coupon e↵ect, that is illustrated in Figure 3.

1Brealey R.A., Myers S.C., Allen F., Principle of Corporate Finance, 12th Edition, Chapter 3:
Valuing Bonds, 54-59.
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Figure 3: Elton et al. (2007), figures 21.5 and 21.6

However, the Yield Curve is an indicator that helps investors to forecast the

economic performances in the future. The Yield curve is a graphical representation

that plots interest rates of bonds with the same credit quality at a set point in time

for a range of maturities. In particular, the shape of the curve is useful to predict

future interest rates changes and economics performances. The Yield Curve can

assume three principle shapes.

The first one, is called Normal Yield curve, it is an indicator of economic expansion.

If the curve is upward sloping it means that bonds with longer maturity earn higher

interest rates respect to bonds with shorter maturity. Longer term bonds mean

greater risks, and bondholders want to be compensated for the higher level of risk.

In particular, a steeper yield curve is a signal of an expanding economic period.

Indeed, it means that the market expects that long term yields grow faster than

short term yields: it is a signal of positive expectations on the future. The second

one is the so-called Inverted Yield Curve. The shape of the curve is downward

sloping, that means that long term Yields are lower than short term interests. The

inverted shape is considered an indicator of an economic recession because it is

a consequence of the perception of a decline of Yields in the future. One of the

principle reasons that explain the changes in the shape of the curve is the prevision

of a decline of inflation in the future.
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Finally, the curve could be flat. The flat Yield curve means bonds with di↵erent

maturities have more or less the same Yield. Normally, it happens when there is a

transaction between a Normal Yield curve to an Inverted one or vice versa. Figure

4 plots an example of the three possible shapes of the Yield curve.

Figure 4: The di↵erent shapes of the Yield Curve
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2.2 Duration

The duration of a fixed income instrument is the weighted average of the times

that payments are made. Equation 4 shows the general formula in order to calculate

the Duration.

Duration =
t0PV0

(PV )
+

t1PV1

(PV )
+ .....+

tnPVn

(PV )
(3)

The time, t, indicates the years in which payments of coupons are done until the

maturity date. The weight for each year is the PV of each cash payments at time

t=1,2...,n divided by the total PV of the bond. The Duration is an average of the

maturities of all the individual’s payments. Consequently, it is a maturity measure

and it is expressed in measure of time. A zero-coupon bond has always a duration

equal to its maturity date, this is due to the fact that the bond is composed only by

the final payment. Instead, coupon bonds must have a smaller duration than their

maturity date. 2

The duration is useful to understand the time horizon of investments and it gives a

direct measure of interest rate sensitivity. It is a reliable instrument commonly used

to compare di↵erent bonds. For example, bonds with the same maturity date and

the same YTM but di↵erent coupon rates, do not have the same average e↵ective

maturity. In addition, changes in interest rates have a stronger e↵ect on long-term

bonds rather than on short-term bonds. So, investors are interested in the analysis

of the e↵ective maturity of each bond.

Moreover, to better investigate the e↵ect that a change in interest rates has on the

price of a bond, we could also use the so-called Modified Duration. Equation 4

illustrates the formula to calculate it.

ModifiedDuration =
Duration

(1 + yeld)
(4)

The Modified Duration is particularly useful to measure the percentage change

2Bodie, Kane, Marcus, Investments,Tenth Edition, Chapter 16, McGraw-Hill

9



of bond price for a 1 percentage-point change in yield. So, it is useful to predict the

exposure of each bond’s price to fluctuations in interest rates.

2.3 Short-term vs Long-term Bonds

The price of the bond is strictly linked with the level of interest rates. When in-

terest rates go up, the price of bonds go down, and, when interest rates go down the

price of bonds go up. Bonds and interest rates are inversely related. So, the interest

rate risk is the principal risks that bondholders need to take into account. However,

bonds do not react equally to the movement of interest rates. In particular, longer

maturities imply greater sensibility of the price to interest rates changes.

In particular, bondholders take advantage of a fall of interest rates because the price

of their securities will increase. At the same time, they bear the risk of an increase of

interest rates, because, as a consequence, the bond’s price in the market decreases.

In particular, long-term bonds bear more interest rate risk than short term bonds.

Firstly, this is due to the fact that there is a great probability that interest rates will

rise in the future, negatively a↵ecting the price of the bond. Moreover, it is easier

to hold short term bond till maturity avoiding the interest rate risks. Interest rate

fluctuations a↵ect the price of bonds only if the bondholders decide to sell them

before the maturity date. Otherwise, bonds are fixed income securities, so, they are

not a↵ected by changing of conditions in the market if investors hold them till ma-

turity. Otherwise, long-term bonds o↵er also an opportunity cost for bondholders,

when interest rates decrease, the price of the bond increase and bondholders can

make a capital gain selling the financial instrument in the market.

Secondly, long term bonds normally have greater duration than short-term bonds,

consequently, they are more vulnerable to a given interest rate change. The dif-

ference in the remaining coupon payments is the reason that explains the greater

sensibility of long-term bond’s price respect to short term bond’s price.

Finally, long-term bonds are more a↵ected by changes of the inflation level. The in-
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flation is strongly di�cult to predict in long terms; assumptions about the inflation

level 20 years from now are not strongly reliable. Inflation does not change the level

of payments directly, the bond’s payments do not change, however, the purchasing

power of investors could drastically decrease. This is the reason why bondholders

want to be compensated more for the risk that they bear. Normally, bonds that are

considered short-term mature in one to three years. Otherwise, bonds are consid-

ered long-term.

In Figure 5, it is possible to see the di↵erent movement of the bond price respect

to the level of interest rates. The blue line plots the curve of a 2 years government

bond, while, the grey one shows the curve of a 10 years government bond. It is pos-

sible to appreciate that the long-term bond is more sensitive to changes in interest

rate respect to the short-term one.

Figure 5: The price sensitivity to changes in Interest Rates
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2.4 The Term Structure of Interest Rates

The term structure of interest rates is the relation between short- and long- term

interest rates. In particular, the term structure of interest is composed by a series

of spot rates. It is important to distinguish the yield curve from the term structure:

the first one is composed by the yields to maturity, the second one is composed

by spot rates. The term structure shows that interest rates for di↵erent times to

maturity often di↵er. It can be described by three principal variables: the level

factor, the slope factor and the curvature factor.

The first one is useful to capture parallel shifts of the curve. The parallel shifts mean

a variation in the yields of all bonds. The level factor is particularly influenced by

the economic growth, by the inflation and by the monetary policy. This is the reason

why markets are particularly sensitive to the decision of BCE and of FED about the

monetary policy of the country; these decisions have a strong impact on the value

of bond markets. In addition, duration can be interpreted as a bond’s exposure to

the level factor. The level factor strongly influences the term structure because it is

a systematic factor risk, and, fixed income securities are mostly influenced by this

type of risk rather than by idiosyncratic risks factors, that, on the contrary, mostly

influence equities.

The second variable, the slope, captures risk premiums for holding long-terms bonds

that are riskier. The slope is mostly influenced by business cycle and it depends

on macro factors. In addition, it is counter cyclical, it is possible to observe high

slope during recession period and, on the contrary, low slope levels during economic

expansion periods.

The curvature, the last factor to take into account, allows the middle of the yield

curve to move independently of the level and term spread. 3 The term structure

graphic can be used as an indicator about market expectations about the level of

changes of interests and inflation rates.

3Ang, A. (2014): Asset Management: A Systematic Approach to Factor Investing. Oxford
University Press, Chapter 9
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In addition, the yield curve and the term structure have slightly di↵erent reactions

to changes in interest rates. In particular, as analyzed in a Deutsche Bundesbank

monthly report, if interest rates rise with the increasing of the maturity, this rise

is underestimated by the Yield curve. The implication is that the term structure

curve is slightly above the yield curve if the curve has a upward-sloping shape. On

the contrary, with a downward sloping shape of the curves, the reaction of the two

curves is exactly the opposite. The shapes of the two curves are described in figure

6. 4

Figure 6: The di↵erence between Term Structure and Yield curve
Source: Deutsche Bundesbank

Substantially, the term structure of interest rates enhances the quality of the

expectations on the bond market improving the comparability of the data.

4Estimating the term structure of interest rates, Deutsche Bundesbank monthly report, October
1997
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3 The Consequences of the Financial Crisis

3.1 Yield Curve Inversion

The yield of a bond is a consequence of various variables. Some of these are

macroeconomic, others are strictly linked with the quality of the fixed income secu-

rities. In particular, Yields are strongly linked with the rating of the bond issuer:

the rating attached to a bond values the credit risk. As it was analyzed before,

the maturity time of the bond is another element that influences the yield of the

bond. Finally, also external economic conditions a↵ect the bond’s final return, for

example, inflation changes have a great impact on the e↵ective final return of the

investment.5

The analysis of the yield curve is useful to investors to predict a period of crisis in

the market, to forecast a recession time. In particular, it is fundamental to take

into account the relationship between the yield of 10 years government bond and

the yield of 3 months or 2 years government bond. Substantially, it is important to

compare the level of yields of long-term bonds with short-term bonds. When yields

of short-term bonds overcome yields of long-term bonds, it is a signal that a crisis

period is approaching.

The fact that investors asks for more return for a longer investment show their op-

timism in the future. When there is an inversion of this perspective, it means that

investors bear the future economic performance. Figure 7 shows the relation be-

tween yields of di↵erent maturities of US Treasury Bill: it is possible to appreciate

the inversions of the Yield curve in the last 27 years.6 Moreover, the graph of figure 7

allows to compare the level of yield o↵ered by bonds with the same maturity during

di↵erent periods; after the financial crisis the level of US government bonds yields

is drastically lower than before, and this is a consequence of the unusual economic

5Assogestioni, La valutazione dei titoli obbligazionari, Metodologie di determinazione del valore
dei titoli obbligazionari

6Neil Irwin, What’s the Deal With That Inverted Yield Curve? A Sports Analogy Might Help,
The New York Times
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situation.

Figure 7: The inversion of the Yield curve

A recent article on Bloomberg7 by L. Leatherby and K. Greifeld, in particular,

shows that, on the 14 of August 2019, the yield curve was inverted the first time

after the subprime financial crisis. The 10-year Treasury Yields fell below the rate

on 2-year notes. However, the most interesting part of the article shows all the

moments in which the inversion of the Yield curve has preceded past recessions.

In Figure 8 the blackline plots the 10-year yield while, the grey one the 3-month

yield. The grey area evidences the recession period, while the red line the moment

in which the inversion happened.

Figure 9 emphasizes the precise time period that elapses between the first inversion

and the start of a recession phases.

7What the Yield Curve Says About When the Next Recession Could Happen By Lauren
Leatherby and Katherine Greifeld
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Figure 8: Inversion of the Yield curve
Sources: Bloomberg data, NBER

Figure 9: The time between inversion and economic recessions
Sources: Bloomberg data, NBER
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The two Figures show how the inversion of the curve pointed out the coming of

the 2007 financial crisis or of the 2000 dot-com bubble. The comparison of yield

curves of bonds with di↵erent maturities is a reliable indicator that is frequently

taken under control by investors and experts. The graphs above describe the relation

between US government bonds yields, obviously, the same applies for all di↵erent

countries. For example, in Italy, on 28th May 2019, there was a fast inversion of the

yield curve, event that created an alert among investors. The last time in which the

inversion of the yield curve happened was in 2011, the Italian 2 years bonds yields

were 80 basis point higher than the 10 years bonds yields, as a consequence of the

crisis of the sovereign debt 8

3.2 The Spread

The spread generally is a measure that indicates the di↵erence between two

variables that have common characteristics. It was frequently used to analyze the

performance of the yields of government bonds during the crisis of sovereign debt. In

particular, in order to calculate a valuable spread, it is fundamental to have a proper

benchmark. In Italy, the most important indicator is the spread with Germany.

Generally, the spread is calculated between the Italian 10 years government bonds,

BTp, and the German 10 years government bonds, Bund. In Europe, the benchmark

used is Germany, however, the spread can be calculated between all the government

bonds yield of all countries. The most important thing is to compare fixed income

instruments with the same characteristics, at least with the same maturity and

the same currency. It is generally expressed in basis points; one basis point is

equal to 0,01 %. So, the di↵erence in yields substantially values the credit risk.

Investors ask for higher return from Italian government bonds because they consider

a higher default risk of the country than the default risk of Germany. This measure

is important for various reasons.

8Altro che spread! Per monitorare la crisi guardate la curva dei rendimenti di Vittorio Carlini
e Vito Lops, 30 maggio 2018
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Figure 10: Spread BTp Italia - Bund 10 years
Sources: Il Sole 24 Ore, Mercati

Firstly, if the yield of a fixed income instrument of a specific country is higher than

the one of another country, it means that for the first country it is more expensive

to raise money from the market and it is more di�cult to enhance their deficit.

Secondly, if investors loose confidence in the capacity of the Italian government to

pay back the debt, the consequences could be dramatic and the possibility of default

of the country become possible 9.

However, the interpretation of the spread could be misleading. Indeed, if the value of

the Italian-Germany spread decreases, but this variation is caused by an increasing

in the Yield of the Germany, this is not a signal of the decrease of the Italian country

risk.

In Figure 10, the blue bold curve represents the Yield curve of Italian 10 years

government bonds, while, the thin curve plots the Yield of 10 years German Bund.

It is possible to see the di↵erence in level of the two yields. The area between the

two curves is the spread. On the left axis, values show the spread expressed in basis

points.

Substantially, bond spread can be explained by three major causes; the di↵erences

9Fabrizio Galimberti, Perché lo spread è molto importante, Il Sole 24 Ore
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in the creditworthiness of the single national government, the liquidity situation of

the domestic bond market and the risk premium in international financial market.10

3.3 The Crisis of Sovereign Debt

The Debt Sovereign crisis is strictly linked with the 2008 subprime financial cri-

sis. Indeed, as a consequence of the 2007 crisis, banks all over the world, included

in Europe, were helped by public intervention. Credit institutions in that period

were su↵ering and in vulnerable positions, the consequence was a decrease of per-

formances of all economics areas. For example, in Italy the GDP dropped of more

or less 5 %, one of the worst results after World War II.11

Before the start of the Debt Sovereign crisis it is possible to note that European

countries had substantial di↵erences concerning domestic public finance conditions

and growth rate. In particular, Germany had low level of public debt and strong

economic performances, while PIIGS (Portugal, Italy, Ireland, Greece and Spain)

were more vulnerable; high level of public debt accumulated over years, the contin-

uous increasing of the countries deficit, bad expectations about the future growth

of GDP, and, the e↵orts needed to save the credit institutions during the subprime

crisis undermined the stability of these countries. In 2010 Eurozone benefited the

economic recovery of the main countries, as Germany and USA. This is the princi-

ple moment in which the big di↵erence in performance between Germany and the

other countries of the Eurozone was created. Germany returned to grow with rates

equal to the pre-crisis period, while the growth remained low in the other countries.

The moment in which Greece showed its di�culties to repay or refinance its debt

without the help of third institutions, the Sovereign Debt Crisis definitely started.

At this point, rating agencies started to downgrade ratings of European countries

government debt, and, consequently, investors started to ask for higher returns due

to the higher default risk of the countries. The default risk is the principle variable

10Luciana Barbosa, Sonia Costa, Determinants of Sovereign Bond Yield Spreads in the Euro
Area in the context of the economic and financial crisis

11CONSOB,la crisi del debito sovrano 2010-2011
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that influenced the increase of interest rates of government bonds. In particular,

if a government borrows in its own currency, there is a lower probability that the

government will default. 12 Indeed, the government can always decide to print

more money to pay back bondholders. However, the countries in the Eurozone do

not have the possibility to print money in order to repay the debt. The European

Central bank is the only institution that can decide to print Euro. This is one of

the reasons why investors were scared about the real possibility of default of some

European countries.

Banks su↵ered this situation because their business was strongly linked with public

finance operations. The most negative consequence was the di�culty for private

firms to obtain loans, in fact, the bank system strengthened the standards for grant-

ing loans.

In addition, Eurozone governments started an austerity period in which they tried

to contain public spending through political maneuvers, such as the spending re-

view in Italy. The di�culty for private firms to obtain funding and the austerity

period reduced consumptions among the European population and increased the

worries about the crisis. The logic consequence of this situation was the worsening

of the economic conditions due to a stop in the growth of the GDP in almost all

European countries. At this point, ECB started some expansive monetary political

interventions. The most important one was the Quantitative Easing, a program in

which ECB committed to buy private and government bonds in order to increase

the liquidity in the market. The intervention of the ECB, during the years, obtained

the objective to push the economic performance in Europe and improve positively

the market sentiment of investors in the Eurozone.

In Figure 11, it is possible to see the total amount of government Debt in the Eu-

rozone. It shows that it started to increase intensively from 2007, as a consequence

of the financial crisis. The total amount strongly increased from 2007 to 2013, then

12Brealey R.A., Myers S.C., Allen F., Principle of Corporate Finance, 12th Edition, Chapter 3:
Valuing Bonds
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Figure 11: The amount of Debt in the Eurozone
Sources: Tradingeconomics.com, Eurostat

Figure 12: The level of debt in percentage of GDP
Sources: Tradingeconomics.com, Eurostat

it continued to increase but more slowly than before. However, the total level of

the government debt it is not a meaningful data if it is not compared with other

indicators of economic performances.

In Figure 12, it is possible to appreciate the level of the debt in percentage of the

GDP. In particular, from 2014 the percentage decreases, the reason is the economic

recovery and the faster growth of GDP respect to the total amount of debt. Sub-

stantially, the graph shows that the level of debt started to become sustainable in

relation to the level of the GDP growth.

Finally, Table 1 illustrates the debt to GDP percentage at the end of 2009, 2014

and 2018 of a range of European countries. The graph of Figure 13 highlights the

general trend of the debt in percentage to GDP; the level of debt increased strongly
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Table 1: Debt to GDP Percentage
Source: Tradingeconomics.com, Eurostat

Country % 31/12/2009 % 31/12/2014 % 31/12/2018
Greece 126, 7 178, 9 181, 10
Italy 112, 5 131, 8 132, 20

Portugal 83, 6 130, 6 121, 50
Cyprus 54, 3 108 102, 50
Belgium 99, 5 107, 5 102, 00
France 83 94, 9 98, 40
Spain 52, 8 100, 4 97, 10

EuroArea 79, 2 92 85, 10
UnitedKingdom 49, 9 80, 2 84, 70

Germany 72, 6 75, 3 60, 90

h

Figure 13: Debt to GDP percentage country by country
Sources: Tradingeconomics.com, Eurostat
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in Eurozone countries after 2009.

This was a consequence of the financial crisis. In addition, the data shows that

the intervention of ECB to alleviate the crisis between 2009 and 2014 were not

particularly successful, instead, ECB politics after 2014 probably helped to invert the

negative trend. However, as explained before, it is possible to note that data about

Germany are totally di↵erent respect to the general trend of the other European

countries. Finally, the label”EuroArea” that can be found in the table represents

the mean of all the 28 European countries.

3.4 Flight to Quality Strategies

The 2007 financial crisis started in USA, however it a↵ected all the world. In

addition, it did not influence only financial institutions but also the real economy

of almost all countries in the world. The global financial crisis spread worldwide

also because of global interconnection of banks and financial markets.13 In 2008, as

a consequence of the failure of a large number of financial institutions, for example

the most emblematic one was the failure of Lehman Brothers, stock markets, both

in USA, Asia and Europe, drastically dropped. Figure 14 shows the level of per-

formance of the stock market and it highlights the drop during the period of the

crisis.

Investors, during crisis period change their asset allocations and their behaviours.

The financial subprime crisis and then the crisis of Sovereign Debt strongly alarmed

investors. The average daily returns fell significantly to negative levels and the

volatility exploded during the crisis. 14 Substantially, PIIGS were forced to o↵er

higher Yield in order to be able to raise funds from the market, and, at the same

time, for solid countries government bonds yields declined. During the period of the

crisis, the stock market experienced high volatility, this is the reason why investors

normally shift their investments from stocks to bond in order to reduce the risk

13OECD Insights: Economic Globalisation, The 2008 financial crisis – A crisis of globalisation?
14Mo Chaundry, How Did the Financial Crisis A↵ect Daily Stock Returns?, The Journal of

Investing
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Figure 14: Percentage return Nasdaq vs Dow Jones
Sources: Macrotrends

of losses during the crisis period. This strategy is commonly defined as Flight to

quality: it is a sudden change in investment behaviours. Investors start to buy

bonds that are considered financial instruments that are safer respect to shares. So,

investors start to put in their portfolios short-term financial instruments, to increase

the diversification of their portfolios, and to buy only financial instruments with high

rating, as AAA or AA; they prefer to obtain lower return in favour of a decrease of

the risk that they bear. However, the Debt Sovereign crisis caused an increasing of

the default risk of a great number of countries in Europe. Obviously, the preferences

of investors go to safer countries. As a consequence, investors preferred government

bonds of solid countries like Germany and USA, this is the reason why a drop in the

level of the yield in strong economies happened while, at the same time, di�culties

in the other countries intensified. So, for example, the crisis originated in Greece
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strongly a↵ected all the PIIGS and less Germany and USA. 15

In Figure 15 and 16, it is possible to appreciate the di↵erences in the movements

of bonds yields among di↵erent countries starting from the financial Subprime crisis.

It is possible to appreciate the opposite movements of the Yield curve of Germany

and USA respect to the movements of the Yields curve of Italy and Spain government

bonds. In the second graph, the green line shows the curve of Greece, the values are

much higher because the Mediterranean country was really close to Default.

Figure 15: Long Term government Bond Yields
Source: Fred, Organization for Economic Co-operation and Development

Figure 16: Long Term government Bond Yields
Source: Fred, Organization for Economic Co-operation and Development

15Canhui Hong, Flight-to-Quality Debt Crises, 2018, Society for Economic Dynamics
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Another investment strategy strongly used during crisis period is the so-called

flight to liquidity. The flight to quality consists in changes in investors behaviours

toward safer assets, while, the flight to liquidity consists in reallocating portfolios in

order to improve the liquidity of assets. This behaviour is a consequence of the un-

certainty that characterizes financial markets. If investors are worried about market

performances, they try to adjust their portfolio adding liquid financial instruments.

Investors start to view illiquid assets as riskier; they want to increase the possibility

to sell their financial instruments quickly in order to protect themselves from a de-

cline in the value of the financial market. This is the reason why they try to move to

liquid assets. The equities market can be considered an example of a liquid market.

In particular, stocks with high market capitalization and large numbers of shares

are considered liquid instruments. However, shares, during crisis period, can be con-

sidered too risky respect to other types of investments. Another example of liquid

financial instrument used in crisis period are corporate and governments short-term

bonds. They are considered liquid because normally there is a great amount of

government bonds present in the market, so, it is easier to find out someone to sell

them to. In addition, if investors hold bonds till maturity, they are not influenced

by market conditions, unlike shares.
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4 The Process to Price Sovereign Debt Risk

In the previous part of the paper the characteristics of bonds were analysed.

The focus is on the variables that a↵ect the value of a bond. Interest rates directly

a↵ect the price of a bond. Secondly, bonds react di↵erently to changes of market

variables, according with their characteristics: the type of the bond, i.e. short vs

long- term bonds, the e↵ective duration and the shape of the yield curve explain

these di↵erences.

In addition, the environment in which bonds work was analysed. The financial

subprime crisis and the crisis of Sovereign debt strongly a↵ected the economic per-

formances and investors behaviours. In particular, two meaningful indicators, the

spread and the Yield curve, that are used to predict and forecast market trends,

were studied.

The financial environment, after 2007, changed drastically and investors adapted

their portfolios in order to protect themselves from the volatility of the market.

This situation led to changes in investment behaviours; the so-called flight to qual-

ity and the flight to liquidity strategies a↵ect the composition of investors’ portfolios

worldwide.

At this point, once the large use of debt instruments in the market and the changes

that characterized the financial market after the crisis have been highlighted, the

aim of the thesis is to investigate if bonds risk is priced.

4.1 Methodology

The analysis investigates the relation of bond returns on stock returns. In order

to find out some evidences of this phenomena a cross section asset pricing model is

used. At this point, the general framework and the formulas used to compute the

final results will be explained; then, in the following paragraphs, the passages to

obtain the results and the variables used step by step will be analysed.The process
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of asset pricing used refers to the one introduced by Fama and MacBeth (1973) 16.

The process involves a two-steps procedure.

The first step consists in a time series regression;

Rt
i = ↵ +BiFt

i + ✏t (5)

Firstly, Rt is the vector of Nx1 excess returns of stocks while Ft is the vector of

Nx1 bonds returns that influences the performance of the first vector. So, Rt is con-

sidered the y variable, the dependent one, while Ft the x variable, the independent

one. Having these two vectors, it is possible to estimate ß, that is a measure that

explain the change of the variable Ft according to a change of 1 in variable Rt. It

is possible to find out ß values using OLS. The second step of the analysis consists

in a cross-sectional regression.

E[Rt
i] = ↵ +B� + µ (6)

Rt is the average return of stock portfolios that are considered in the analysis.

B is the vector formed by the ß computed in the first regression. So, it is important

not to confuse the Vector B with g. In this equation Rt is the dependent variable

while B is the independent one. In order to compute g, it is possible to use OLS.

The values of gvariable is the final result that allows to understand if bonds risk is

priced; indeed, the coe�cient gexplains the influence of ß on the average return of

the sample of stocks. The first step consists in a time series regression, the second

one in a cross-section regression.

Time series data are data collected about one phenomenon over time. In particular,

the model considered is a static model. A static model is used to analyze data in

which variable x influence variable y, at time t, immediately. Normally, it is used

to observe the trade-o↵ between two variables. On the contrary, cross section data

are data that are collected about di↵erent elements in one precise time or period.

16EF Fama, JD MacBeth, Journal of political economy, 1973
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Moreover, the OLS, ordinary least square, is the method that will be used to derive

the values of betas first, and the values of gthen. OLS is a commonly used method

to find out the unknown variable in a linear regression model. It is a statistical

method that allows to estimate the relationship between the independent variable

of a linear regression and the dependent one. In particular, the final result plots a

line that minimizes the distance between all the data considered.

Figure 17: Ordinary Least Square represnetation

As it is possible to see from Fig. 17, the result of the OLS is the line that passes

through all the observation of the data set. In order to calculate OLS a statistical

software, Gretl, which allows to directly obtain the results, is used.

However, it is important to understand the process used to calculate the values of

the coe�cients. The starting point is a linear regression.

y = ßx+ ✏ (7)

The linear regression is a statistical method that explain the relation between a

dependent variable, in this case y, and an independent one, in the example x, that
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explains and influences the first one. In equation 8, it is possible to appreciate the

formula to compute the coe�cient ß using ordinary least square.

ß =

Pn
i=1(xt � E(x))(yt � E(y))Pn

i=1(xt � E(x))2
(8)

The numerator is composed by the sum of the multiplication of the di↵erence

between variable x and the mean of variable x at time t, and the di↵erence between

variable y and the mean of variable y at time t, of all observations. The denominator

is the sum of the di↵erence of the variable x with the mean of variable x at time t

elevated at the power of two of all observations. The division between numerator and

denominator permits to calculate ß, that is the slope of the line of OLS. Moreover, it

is possible to derive the formula to compute OLS; it is exactly the division between

the covariance of X and Y and the variance of X.

V ariance(X) =

Pn
i=1(xt � E(x))2

n
(9)

Covariance(X, Y ) =

Pn
i=1(xt � E(x))(yt � E(y))

n
(10)

In the formula (9), the variance is the value of the standard deviation at the

power of two. The standard deviation is a measure that allows to understand the

level of dispersion of the data that composes the sample, and the same information

is reported by the variance. So, variance is a measure of concentration, the higher

the value of the variance, the higher the presence of the values of the data near

the mean value of the data sample. At the same time, the covariance, is a measure

that helps to understand the contemporaneous variability of two variables taken

into consideration. In the presence of a positive covariance, it is expected that,

as a consequence of the positive variation of the first variable, also the second one

changes positively; on the contrary, in the presence of a negative covariance, the

movements of the variables are opposite. However, the results of the covariance are
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strongly a↵ected by the unit of measure used, leading to possible di�culties in the

interpretation of the results. In order to have a measure that is not influenced by

the unit measure used and to better understand the covariance of two variables, it

is useful to use the Formula of Pearson correlation; it is the result of the covariance

divided by the multiplication of the standard deviation of the two variables.

⇢(X, Y ) =
Cov(X, Y )

�x�y
(11)

In particular, this indicator helps to understand the link between two series of

variables. More in detail, the value of Pearson correlation lies from -1 to 1; when the

value is above zero, there is a positive correlation, on the contrary, the link between

the variables is negative. Finally, if the value is equal to zero, the variables are

independent. However, it is important not to confuse correlation with causation; if

variables are strongly correlated it does not mean that there is a direct causation

link between the first and the second element 17 . So, the variance is a measure

of the variability of the values of the variable X with respect to the mean of the

values that compose the vector X. The covariance measures the joint variability of

two variables. Dividing the two elements explained, as result, the formula of the

OLS is obtained. In this way, it is possible to derive the value of the coe�cient

ß. Consequently, ß shows the joint variability of variable Y and X related to the

variability of only the variable X. When ß has a positive sign, if the first variable

increases, also the second does the same, when the value of ß is negative, if the first

variable grows the second decreases.

4.2 Bond Risk Factors, FF Portfolios and First Regression

The first step in order to compute ß is to define the variables that are used to

run the first regression. Firstly, Equation 6 is considered. At this point we need

to build the regressor, the vector Ft. The choice is to use some variables that are

17Movements and Co-Movements Across European Asset Classes: Portfolio Allocation and Policy
Implications
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expected to influence the dependent variable. It is decided to build some bond risk

factors. Bond risk factors will be the regressors of the equation. It is decided to

form various portfolios composed by di↵erent types of government and corporate

bonds. In particular, the data used are bonds total return indexes. The time period

considered is from 01/01/2002 to 01/06/2019. Twelve bond risk factors are built.

The first bond risk factor is composed by 10 years government bond total return

index of di↵erent European countries. In particular, the following variables were

used: UK BENCHMARK 10 YEAR DS GOVT. INDEX, IT BENCHMARK 10

YEAR DS GOVT. INDEX, BD BENCHMARK 10 YEAR DS GOVT. INDEX, FR

BENCHMARK 10 YEAR DS GOVT. INDEX, PT BENCHMARK 10 YEAR DS

GOVT. INDEX, ES BENCH- MARK 10 YEAR DS GOVT. INDEX, SD BENCH-

MARK 10 YEAR DS GOVT. INDEX, DK BENCHMARK 10 YEAR DS GOVT.

INDEX, BG BENCHMARK 10 YEAR DS GOVT. INDEX, GR BENCHMARK 10

YEAR DS GOVT. INDEX, NL BENCHMARK 10 YEAR DS GOVT. INDEX, OE

BENCHMARK 10 YEAR DS GOVT. INDEX. All these variables show the indexed

price of 10 years government bond of di↵erent countries; specifically, United King-

dom, Italy, Germany, France, Portugal, Spain, Sweden, Denmark, Belgium, Greece,

Netherlands and Austria. Di↵erent countries of the Eurozone are selected in order

to build a portfolio that expresses the general trend of European government bonds.

This portfolio is called ALL10 in the rest of the paper. At the same time, other

two portfolios using previous data are built; the MED10, in which the 10 years

government bonds total return index of Mediterranean countries are present: Italy,

Portugal, Spain and Greece. Equally, the same process is used to build the NOR10

portfolio, which is composed by 10 years government bonds total return index of

Nordic countries: Sweden, Denmark, Belgium and Netherlands. The choice to build

three di↵erent portfolios with the same term but formed by di↵erent countries is

done in order to have the possibility to compare the results and to analyze the dif-

ferent influence of bond returns of di↵erent regions on the stock market. The same

process is used in order to build other six portfolios; the same countries but di↵erent
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maturities of government bonds are used. Precisely, 5 years government bond total

return indexes and the 2 years government bond indexes are taken into considera-

tion. So, the following six portfolios are built: ALL5, MED5, NOR5, ALL2, MED2,

and NOR 2. The ratio of this choice is to have the possibility to compare the influ-

ence of bonds with di↵erent terms on the stock market; as it is previously analyzed,

the behaviours of short and long-term bond are strongly di↵erent, so, it is expected

that bonds with di↵erent maturities have a di↵erent influence on the dependent

variable. In order to improve the analysis, another two portfolios composed by cor-

porate AAA bonds are built. In particular, to build the first one, ICE BofAML 7-10

Year AAA Euro Corporate Index is used; it is a portfolio composed by corporate

long-term bond; it is formed by di↵erent AAA bonds of di↵erent corporates weighted

by the data provider. The second one is a portfolio composed by short-term AAA

corporate bonds; in particular, the data used are the ICE BofAML 1-3 Year AAA

Euro Corporate Index. Again, long-term and short-term corporate bonds are con-

sidered to have the possibility to compare the e↵ects on stocks returns of di↵erent

term structure bonds with the same characteristics. The final portfolio that is used

in the analyses is the portfolio composed by the market risk premiums; the portfolio

is composed by the returns obtained by subtracting the market returns with the

return of a risk-free asset. The data of the last portfolio are downloaded by the FF

database, the source of the previous data is DataStream by Thomson Reuters. The

second step is the computation of the mean of the price of bonds that compose every

single portfolio. So, it is computed the mean of prices of each monthly observation

of every portfolio illustrated before. However, in order to run the regression, it is

necessary to use returns and not prices of the monthly observations. The following

formula to compute returns is applied.

Rt =
Indext � Indext�1

Indext�1
(12)

The formula allows to calculate returns of every single monthly observation of

33



every portfolio. In addition, using total return indexes, the returns calculated also

express the values of the coupon within.

Figure 18: Bond Risk Factors

In figure 18, the table illustrates an example of the building of a bond risk fac-

tor; the graph shows the MED10 bond risk factor and the process to compute each

monthly return. In the same way, the 12 bond risk factors returns that are used as

regressor of the Equation 6 are obtained.

Now, showed the regressors of the equation, it is fundamental to explain the choice

of the dependent variable. It is decided to use di↵erent equity portfolios formed
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and sorted by Fama & French; data are downloaded by the Kenneth R. French data

library. In particular, the following are considered: 17 INDUSTRY PORTFOLIO,

25 PORTFO- LIOS FORMED ON SIZE AND BOOK TO MARKET, 25 PORT-

FOLIOS FORMED ON SIZE AND OPERATING PROFITABILITY, 25 PORTFO-

LIOS FORMED ON SIZE AND INVESTMENTS, 25 PORTFOLIOS FORMED ON

BOOK TO MAR- KET AND OPERATING PROFITABILITY, 25 PORTFOLIOS

FORMED ON BOOK TO MARKET AND INVESTMENTS, 25 PORTFOLIO

FORMED ON OPERATING PROFITABILITY AND INVESTMENT, 25 PORT-

FOLIOS FORMED ON SIZE AND MOMENTUM, 25 PORTFOLIO FORMED ON

SIZE AND SHORT TERM REVERSAL, 25 PORTFOLIOS FORMED ON SIZE

AND LONG TERM REVERSAL, 25 PORTFOLIOS FORMED ON ACCRUALS,

25 PORTFOLIOS FORMED ON MARKET BETA, 25 PORTFOLIOS FORMED

ON VARIANCE, 25 PORTFOLIOS FORMED ON RESIDUAL VARIANCE, 25

EUROPEAN PORT- FOLIOS FORMED ON SIZE AND BOOK TO MARKET,

25 EUROPEAN PORT- FOLIOS FORMED ON SIZE AND OPERATING PROF-

ITABILITY, 25 EURO- PEAN PORTFOLIOS FORMED ON SIZE AND INVEST-

MENTS, 25 EUROPEAN PORTFOLIOS FORMED ON SIZE AND MOMEN-

TUM. All these portfolios report monthly observation of returns from 01/02/2002

to 01/06/2019. The choice is to use a large number of portfolios with di↵erent

characteristics; for example, the presence of the industry portfolios is important in

order to observe the possible di↵erences in the e↵ect of the regressors with the other

portfolios sorted by financial characteristics. In addition, portfolios composed by

only European stocks are considered in order to compare and analyze the discrep-

ancy of the influence of bond risk factors on portfolios formed by stocks of all over

the world and portfolios formed by only European stocks. Figure 19 illustrates the

composition of the 17-industry portfolio, the table shows the values of returns in %.

At this point, once the dependent and the independent variables are obtained,

it is possible to compute the value of ß. In particular, equation 5 is a time series

regression and OLS method is used in order to obtain ß. The regression is between
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Figure 19: 17 Industry Portfolio

the vector composed by all the return computed of the bond risk factors and the

vector of the returns of the single portfolios composing the FF portfolios. The

regression is run with Gretl. Figure 20 shows the result of one regression, the value

under the coe�cient label and near the name of the bond risk factor, in the example

MktRF, is the final estimation of the ß.

At this point, a matrix is built; it is possible to appreciate the value of betas

associated at the linked risk factors and portfolios typologies. For example, in figure

21, it is possible to appreciate the matrix with the results of ß obtained for the 17-
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Figure 20: The computation of the coe�cient ß

industry portfolio. This process is done for all portfolios; 5304 regressions are run

in order to obtain all the ß values necessary for the analysis. The coe�cient ß shows

the level of change of the dependent variable associated with a change of 1 unit of

the dependent one. It is an indicator of the level of risk exposure of the independent

variable to movements of returns of the equity market.18

18Aswath Damodaran, Applied Corporate Finance 4th Wiley (2014), Chapter 3
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Figure 21: The ß value for the 17-industry Portfolio
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4.3 The Second Regression and the Computation of g

Equation 6 is used in order to obtain the values of Gamma.

More in detail, R, is the vector composed by the mean returns of the di↵erent port-

folios present in the FF portfolios considered. So, the mean of returns of every single

portfolio is calculated, and the vector composed by the mean of every portfolios is

used as dependent variable.

The coe�cient B is the vector composed by the values obtained in the previous re-

gression. Each value of ß represents the result of the regression between the return

of the bond risk factor and the return of each portfolios. At this point, the regression

is run using OLS. The values of gare summarized in Figure 22.

Firstly, it is possible to analyze only values that are statistically significant. In the

table, they are highlighted using block characters. Values of gamma could be both

positive and negative. In the presence of a negative value of gamma, investors do

not ask for higher return from bonds as a consequence of a variation of the return

of stocks. On the contrary, a positive value of gamma shows that investors ask for

higher returns as a consequence of a change of stocks returns.

Most of the results that are obtained are negative. However, it is interesting to note

that there are some positive values of g. In particular, the 10 years Mediterranean

bond risk is positively priced in two circumstances. Positive values of gare related

only to portfolios composed by only European stocks.

Probably, these results are a↵ected by the conditions of the economic environment;

investors, during the crisis, wanted to hold liquid and less risky assets. So, long-term

government bonds of European countries that were strongly a↵ected by the crisis,

Greece was near default, and the position of Italy, Spain and Portugal was not sta-

ble, were not appetible for them. Consequently, they asked to be compensated in

order to hold these types of financial instruments.
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Figure 22: The computation of g
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Moreover, both ALL5, MED5, ALL2 and MED2 bond risk seems to be priced in

some circumstances. However, there are not positive values of gamong government

bonds composed by bonds of Nordic European country. Finally, European corporate

bonds risk, EUCOR7-10 and EUCOR1-3, seems to be positively priced by portfolios

composed by stocks of all over the world and sorted by characteristics, conversely

than bond risk factors composed by government bonds.

4.4 Focus on the Period of the Crisis

At this point of the analysis, the period from 01/01/2002 to 02/06/2019 was con-

sidered. However, this period is very long, and within the period occurred both the

2007 subprime financial crisis, and the crisis of sovereign debt. Obviously, these two

events a↵ected the values of stocks and the behaviours of investors. So, it is interest-

ing to strengthen the period of the analysis on the period of the Sovereign crisis, in

order to investigate the possible influence of bonds during that period. So, the pre-

vious analysis is carried out again, but the time horizon analyzed is from 01/01/2011

to 01/01/2016; the period in which the crisis of sovereign debt was stronger. The

regression is run only on some of the previous portfolios. In particular, it is decided

to use as dependent variables the following data: 17 INDUSTRY PORTFOLIO,

25 PORTFOLIOS FORMED ON SIZE AND BOOK TO MARKET and 25 EURO-

PEAN PORTFOLIOS FORMED ON SIZE AND OPERATING PROFITABILITY.

The reason is to analyze both a portfolio formed by worldwide stocks and a portfolio

formed only by European stocks. The regressors remains the same of the first part;

so, 12 bond risk factors are used as regressor. Just like before, the OLS is run to

find out the values of ß. Then, the mean of returns of the portfolio considered for

the new time horizon is computed. The new vector is used as dependent variable of

the regression and the vector of ß just obtained as regressor. Again, using OLS, the

values of greported in the table below are found out.
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Figure 23: The computation of ß and gduring crisis period
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Figure 23 plots the ß associated to the 17-industry portfolios and the final values

of gof all portfolios selected. It is interesting to observe that, again, the great

majority of results are negative. So, mostly, investors do not require higher returns

as consequences of a positive change in stock returns. The only positive data concern

corporate bond, in particular, the short-term government bond risk seems to be

positively priced by the portfolio sorted by industry typology. Previously, there

were no positive items linked to the industry portfolio. It seems that the results are

not strongly di↵erent from the previous analysis.

4.5 The Weaknesses of the Model

The results that are found out are ambiguous. In fact, it is possible to recognize

that in some cases debt financial instruments risk is priced, however, results are

a↵ected by various variables that influence the final results. Firstly, it is decided

to build some bond risk factors that are used to compute the ß. However, a linear

regression is used, in which, variables need to be totally independent. However, the

return of stocks and of bonds are a↵ected both by the economic condition, so, they

cannot be considered totally independent.

In addition, the linear regression is sensitive to the presence of outliers. An outlier is

a data that is strongly di↵erent from the sample. In the case of the bond risk factors,

there are some prices of bonds, in particular related to Mediterranean countries,

that were strongly a↵ected by the crisis and as a consequence collapsed at a certain

moment. The presence of outliers, in addition, also negatively influence the quality

of OLS output.

Moreover, the time horizon considered was previously a↵ected from the financial

crisis of 2007 and then by the crisis of sovereign debt; the consequences is that

both stock returns and bond returns were strongly a↵ected by these events and,

consequently, these anomalies are reported within the sample considered.

Another weakness of the analysis is that the values of ß are strongly di�cult to
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predict and forecast 19. Moreover, ß values computed are not market values but

they are estimated, consequently, the estimation results incorporate a certain error

level within them.

The cross-section regression used gives results that are very di�cult to read: in

particular, results from a CSR do not help to find out a relation of cause and e↵ect.

In addition, the cross-section regression requires a large number of data to provide

accuracy, it is only e↵ective in the moment in which the variables represent the

entire environment. So, the choice of the independent variable is fundamental, and

the possible lack of some variables reduces the validity of the analysis.

19Barahona Ricardo, Driessen Joost, Frehen Rik,Can unpredictable risk exposure be priced?
January, 2018
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5 Conclusion

The general framework considered was strongly influenced by the crisis. Credit

institutions and governments strongly su↵ered this situation and economic perfor-

mances were negatively a↵ected worldwide. At a certain point in time, bonds became

attractive for investors for di↵erent reasons; in order to protect themselves from the

volatility of the market or in order to gain through speculative behaviours. As

viewed before, bonds returns are a↵ected by various external elements: the interest

rates, the inflation level, the monetary policy decisions. So, it is easy to think that

the stock market, that is large and dynamic, could have some kind of influence on

the bond market. Surely, investors behaviours change during period of crisis, or at

least, there are various factors that a↵ect the asset allocations of their portfolios.

20 So, it is very interesting to investigate if the risk of bonds is priced. The results

obtained however are ambiguous. The great majority of the values of gare nega-

tive. It means that investors do not require to be compensated as a consequence

of a positive change of stock returns. In addition, the bond risk factors selected

seem to be priced only by portfolios formed by European stocks. This is reasonable

because the bond risk factors are composed only by European government Bonds.

Normally investors have the possibility to diversify their portfolios without regional

constraints, however, the general preference of investors to invest in domestic finan-

cial instruments, both equities and debt is certified The phenomenon is called home

bias. 21 Results, in addition, show that the Nordic governments bonds risk seem not

to be positively priced, on the contrary, there are some positive gvalues linked with

bond risk factors composed by all government bonds and Mediterranean govern-

ments bonds. Moreover, corporate bonds risk seems to be priced by some portfolios

sorted by characteristics (Size and short-term reversal, Size and long-term reversal,

20Mehmet Islamoglu, Mehmet Apan, Adem Ayvali, Determination of Factors A↵ecting Individ-
ual Investor Behaviours: A Study on Bankers, International Journal of Economics and Financial
Issues

21F. Balli, A.A. Basher, H. Hozer-Balli, From home bias to euro bias: Disentanglig the e↵ects
of Monetary union on the European Financial markets, Journal of Economics and Business, 2010,
Elsevier
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Size and Variance, Size and Residual Variance) and composed by stocks from all

over the world.

The results of the analysis focused on the period of the crisis are ambiguous too.

Again, the majority of the values of coe�cient gare negative. The only positive

values are linked with corporate bonds. It seems results are not strongly di↵erent

from the previous one.

In order to understand the reasons of this ambiguity, it is important to take into

account the weaknesses of the model. Firstly, the computation of the value of ß is

extremely di�cult and results are not strongly reliable.

Secondly, the choice of the dependent and independent variables of the regression

is fundamental, the presence of variables that are not totally independent between

each other negatively a↵ects the final result. The presence of outliers negatively

a↵ects the output of the linear regression and, finally, the lack of some explanatory

variable in the model reduces the quality of the final result.

So, considered the final outcome obtained it is possible to a�rm that bond risk

seems to be priced in certain circumstances; however, in order to better investigate

the topic and to obtain more reliable results, it is probably necessary to develop a

di↵erent method to run the cross section asset pricing test or, at least, to improve

the quality of the method used enhancing the quality of the variables selected.
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