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RESUMO

O objectivo deste trabalho é o de apresentar véeéerminantes que se consideram
importantes na valorizacdo de uma obrigacdo coneerSeguindo o artigo de Batten,

Khaw e Young (2014), pretende-se recriar as caiatiteis especificas da emissao de
uma obrigacao convertivel e construir um modelorgleeione factores externos (neste

caso, do emitente) com liquidez de mercado (preco).

A metodologia utilizada centrou-se no método dasimmds quadrados e na construcao
de um modelo de regresséo linear multiplo. Foiagder uma amostra de obrigacfes
convertiveis e dos respectivos emitentes para geagrafias: a Europa e o Norte da
América no periodo de 2006-2016. Para o estudo ateln foi utilizado o software
GRETL e para a extrac¢cdo de dados recorreu-secisiseente ao software Eikon e

Datastream.

Com este estudo conseguiu-se determinar as varignaas significativas no estudo da
valorizagdo da obrigacdo convertivel para ambageagrafias estudadas (Europa e
Norte da América). No entanto, o modelo apresdgtaraas limitagdes no que concerne
as determinantes em estudo e na respectiva amlicagévalorizacdo da obrigacao

convertivel.

Palavras-chave: Obrigacdes convertiveis, Call,qreiyida
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ABSTRACT

The goal of this work is to present several deteamis considered important to
evaluate a convertible bond. Following the workBaftten, Khaw e Young (2014), we
intend to recreate the specific features of a cdible bond issuance and build a model
that associates external factors (from the issuethis case) with market liquidity

(price).

The methodology used was based in Ordinary Leasar®8q to shape a Multiple Linear
Regression Model. The data for convertible bonds their issuers were extracted to
two geographies (Europe and North America) in teaga 2006-2016. To study the
model, we used the software GRETL and downloaded data essencially from

Thomson Reuters Eikon and Datastream.

With this study we could determine the most sigaifit variables to evaluate the
convertible bonds to both geographies studied (Eirand North America).
Nevertheless, the model presents some limitatiorterms of the determinants used in

this work and in its application to value the cortide bonds.

Keywords: Convertible Bonds, Call, price , debt
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Determinants for convertible bonds valuation

INTRODUCTION AND BACKGROUND

The goal of this study is to connect several vdemlvelated with the issuers’ capital
structure and the influence that the market priaeoavertible bonds might have in their
capital structure as well as in its market pricifigis mean that we will follow the work
of Batten, Khaw and Young (2014) in order to fillgap that exists in these kind of
studies to consider issuance-specific factors wmgrket liquidity on the pricing of

convertible bonds.

The objective of their survey was to emphasize kbg theoretical and empirical
features of convertible bonds and also to idensifgas of research that may be

improved around valuation and application of thesaurities.

Nonetheless, there is no possibility to speak anvedible bonds without referring to
corporate bonds as they are a type included inkihd of securities. The size of the
convertible bond market compared with a much laogeporate market is registered in
Table 1 (see Appendix section). As it can be olesthis table provides the number of
corporate bonds (straight bonds) and the convertioinds issued between 2006 and
2016 as well as its amount outstanding and a casgrain terms of volume between
both “markets” within Europe and North America. dagh all the years studied it may
also be observed that both markets have been siwogeantil 2012 where Europe
reached in corporate bonds the amount of 1.075/&ugand Million Euros and then
decreasing the issuance both in convertibles amdocate bonds through the next
following years opposing the steady increase irh lsgigments in North America that
can be shown in the columns dedicated to thisqfarhe Continent.

As we can witness in the two graphs below, theeeadso some differences looking to
both segments and where there is an obvious diffgrah comparing Europe to North
America. Like indicated in the previous paragraple,amount issued (and numbers) for
Corporate Bonds (Graph 1 below) had a big increasend 2008 in Europe and then it
tends to decrease slowly with a few picks from 20@@ards. In North America we can

see a slight and slow increase from 2006 onwards.
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Graph 1 — Represents the amount in thousand milliofEuros of corporate bonds
issued between 2006 and 2016
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As for the Convertible Bonds segment (Graph 2 bgld&erth America met always the
largest amounts issued and there is no possibl@a&oson with the amounts issued in
Europe, which may infer that convertibles are nmyemonly used in North American
markets than Europe (and which are also bigger¥plte of the decrease observed in
2015, it still issues 268% more in terms of amowts$o, starting 2016, Europe started

issuing fewer convertibles probably meaning the ehthe financial crisis covenants
and the readdress to others type of instruments.
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Graph 2 — Represents the amount in thousand millioiEuros of convertible bonds

issued between 2006 and 2016

Amount Issued Convertible Bonds (EUR)
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The methodology for this work was a multiple lingagression model based in the
model Ordinary Least Squares (OLS) and using thievace GRETL. The data was
extracted using Thomson Reuters software EikonCatdstream as well as Bloomberg
and Amadeus from Bureau Van Dijk (BvD) getting imf@ation from capital structure

from issuers and convertible bond issues from 2806 2016 in Europe and North
America.

We will try to conclude that the model chosen fothbhgeographies can demonstrate
that the bond price as dependent variable is infled by the independent variables
selected (CAPEX, SIZE, Financial Leverage, LongnT &ebt, the Equity Price and the
Book Value). The objective is to get the most prafi these two models and to

determine the best significant determinants that miuence bond price until this one
is matured or called.

The text is organized as follows:

* Literature Review.
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* Empirical Analysis with the Hypothesis developmdngta, Methodology and
Model, Results and the discussion of those results.

+ Conclusion.

In the end, this is clearly a study that pleasegestors, companies, analysts,
investigators and studants that want to know mboritthis issue.
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1. LITERATURE REVIEW

Convertible bonds are considered a hybrid secwitly debt and equity like features.
Like a straight bond, a convertible bond is erditte receive regular fixed coupon
payments but also the investor has the option feenthe fixed-income component and
convert the bond into the stock of the issuing fiffhey are also presented as debt
securities that enable companies to finance anjgrthey might have in plan. As per
Dutodoir, Lewis, Sward and Veld (2013), there arangn explanations or motives
provided to explain this kind of financing. Sontetlnose explanations rely mainly on
issuance costs and on a way to achieve a rapiddimg. However there are other valid
motives such as reducing agency costs (Green, 1a88#nmetric information (Brennan
& Schwartz, 1988) or a non-signalling model (Nyhol®95) that may explain the

issuance of these kind of bonds.

1.1 Risk

Jensen and Meckling (1976) argued that, unlikeedtwdders, bondholders anticipate the
risk of some projects and thereby demand a higiedal s a compensation for the risk
and therefore imposing a contracting cost to tferediolders. Myers and Majuf (1984)
claimed that in terms of information asymmetry, doenpanies rely more on debt than
in equity as debt is less associated with lackn@drmation and, as so, less associated
with adverse selection costs. Stein (1992) followexllead of Myers and Majuf (1984)
and developed a model that trades off the advayseaf equity against the financial
distress cost of debt. He concluded that firms waqriefer to issue debt over equity,
especially if it is in the form of convertible ba)dbecause it lowers the fixed
component for those firms. Additionally, Stein (299argued that the absence of
internal funds for a growing company makes it mprebable to issue convertibles
instead of equity or straight debt because it isapler in terms of transactional costs.
Also the fact of having a call feature allows tlmenpany to force conversion whenever
the market conditions support this decision asafathe firms’ circumstances do not
change and the stock prices rise above the priogetsion. He went further when
assuming that a call to force conversion to equetjuces leverage while allowing the
firm to get equity into its capital structure thgbua “backdoor” enabling financing at a
lower cost. Mayers (1998) extends this idea tellingt convertible debt may help to

finance current and future investments because ety to decide whether the market
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conditions are in favour or not to proceed with fim&ncing. According to Lewis,
Rogalski and Seward (1999) and Loncarski, Horst\Aelt (2009), the decision to issue
convertible bonds as being more equity or debteabke decided at their issuance

depending on the conditions of the investment tddoee.

Likewise all other theories, Brennan and Kraus {398nd Brennan and Schwartz
(1988) demonstrated that convertible bonds ardferdnt to risk perceptions and they
are less likely to be undervalued comparing to tgqar straight debt. So they are
considered to be subject to higher information asgtny especially because of their

riskness.

1.2 Information

Harris and Raviv (1985) and Nyborg (1995) arguedrdarmation signalling. Harris
and Raviv (1985) proposed an explanation for theoty and questioned on the reason
why firms delay calling convertible bonds. On datay the call, the manager can
influence the market and increase the value ofithe Or, as Nyborg (1995) studied,
the issuance of convertible bonds may allow the paomes to redeem bonds before
their maturity.

1.3 Capital structure

Other theories studied the effect of debt withipitd structure and gave in to more
pecking order studies such as the one of FrankGuoyhl (2003) where they tried to
find the best corporate determinants that besifyuste decision-making for corporate
leverage. Others like John and Litov (2010) trieddentify what are the drivers that
managers follow to decide on when debt is the test to finance the company and

play along with the agency costs.

There are many recent studies that corroborat¢hatie theories and in the overall,
Krishnaswamia and Yaman (2008), King and Mauer 420Batten, Khaw and Young
(2014) and Kazmierczak (2017) provided their owvestigations on all their premises

seeking the update of those same theories.

Krishnaswamia and Yaman (2008) examined the implfitm specific features (such
as the company size and free cash flow) and mamnoeaic factors (such as interest
rates, industry performance or economic growthbhto likelihood of issuance and the

structure of convertible bonds. They also studied mportant are the determinants
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such as moral hazard costs, adverse seleetimh financial distress costs to the
probability of issuing convertible bonds instead stfaight bonds. Specifically for

adverse selection they meant the assumption tloak gprice movements are not
explained by market movementShey concluded that the possibility of issuing
convertibles is greater for firms with higher motszard, adverse selection, and
expected financial distress costs, such as higlwtgréirms, smaller firms and firms

with high levels of information asymmetry. They@lund that firms are more likely

to issue convertibles during periods of high insereates, and during industry and
economic downturns, periods when expected finardigitess costs are higher. Their
evidence also show that convertibles are designetttgate financial distress costs and
that these instruments are more equity-like dupegods of high interest rates and

economic decline.

King and Mauer (2014) investigated the determinaftsall policy with a sample of
convertible bonds issued in the United States batwi©80 and 2002. Their evidence
showed that the call policy is influenced by thelclow considerations and to mitigate
agency costs. Also the decision to issue and catiomvertible bond is strongly
influenced by the need to obtain backdoor equiharicing and to finance growth

options.

Batten, Khaw and Young (2014) started by explorn¢arge sample of convertible
bonds issued in the American, European and Japamadet between 2000 and 2011.
They intended to discuss the “risk-shifting” hypedls (Green, 1984) and the
“backdoor-equity” hypothesis (Stein, 1992). Aftaralysing these studies and many
others, they ended their article concluding tha walue of a convertible bond is a
function of certain factors and depend in undegyiisk factors like the interest rate and
the boundary conditions such as call and converpiavisions. They also call the
attention to the fact that there is a lack of corapae studies of convertible bonds
issued in developed and developing countries.

Kazmierczak (2017) chose a sample of several ctibierbonds from the United

States, Europe and Asia issued between 2004 antl B4 research came up with 3
different perspectives that show that these 3 glabaas have different strategies
towards the role of callable convertibles in tewhsnvestment purposes. In the end, he

determined that American companies use callablgastibles for investment processes
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but European invest much less than American comeparisian companies tend to

consider convertible bonds as “delayed equity’soadorm to avoid external financing.

1.4 Hybridization

It is known in the market that convertibles aresidared as a hybrid instrument where
there is a combination of both bond and equity atigrs. This relationship has been
analysed since the 50’s and many studied thesmuimshts namely Ingersoll (1977a
and 1977b), with the call notice and its contingelaims. As Mayers (1998) stated,
convertibles with a call option may enable compani® finance investment

opportunities and reducing costs of raising addélacapital. Korkeamaki and Moore
(2004) also demonstrated that companies with hitghals of capital expenditures use
convertibles with or without soft call protectiom iorder to force an immediate
conversion when they become “in the money” to gefifable investment options.

They also reported that soft call provisions shifte hard call provisions in the late
1990’s. This change probably means that there wirstaneed to get the attention to
this kind of investment. With this hard call prawis, the investor would maintain the
same conditions along a certain time-period withwaiting the issuer calling the bond
whenever there was a change in interest rates theiminderlying’s pricing. Also, soft

call provisions, protected the investor giving hentall premium whenever the issuer
thought in any gain. Likewise, it was also obsertleat companies with lower capital

investment are able to issue “hard call protectiaiich turns this instrument non-

callable, at least, for a certain period of timekhierczak, 2017).

Korkeamaki and Michael (2013) studied the life eyof convertible bonds searching
for determinants that affect the end of life foesk kind of bonds and focused on the
time that these bonds remain active after a calbancement. Their sample is intended
to seek features like coupon rate, maturity, cabbtgction, rating or the capital
expenditure vs the total assets with a dependerdbla measuring the length of time
before “death” after call notice. Along with othamteresting findings, the study
confirms that companies tend to use shorter linsponds when they must follow a

heavy investment schedule.

King and Mauer (2014) searched factors that mayagxpvhy companies may call the
convertible bonds in a certain period of time. Thegre particularly interested in the
“call delay”. Their findings explain that a call anly done when a safety premium of
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conversion value above call price is obtained dy evhen there is a clear cash flow

advantage for doing so.

1.5 Contingent Convertible Bonds

There are further studies that also should be dsdun this study because of its most
significance and which indicate other perspectivpen the convertible bonds issue,
such as the capital structure pre-balancing (Ras28d6), the ratings information
(Hundt, Sprungk and Horsh, 2016) or the contingapital claims based in Contingent
Convertible Bonds used to prevent the banking bai{Pe Spiegeleer and Schoutens,
2011; Tan and Yang, 2017).

The study of contingent convertible bonds (usualyned as “CoCo” bonds) has been
largely the latest theme to investigate as theyhmcome attractive to both issuer and
bondholder (investor) as a way to depend not anlyonversion into equity but also in a
certain credit event that might signal financiastdéss (Batten, Khaw and Young.,
2014). Besides being an investment safer for thestor itself, these type of bonds have
been very useful to the issuer because it givesrgppctive of accessing a market for its
lowest interest rate comparing with the “straighthé)”. Also it added flexibility to an
issuer that has trouble in entering the corporatedbmarket due to the credit rating
requirement costs. Moreover, it provides the abtiit improve the capital resources in
adverse conditions (Zahres, 2011). However, itrefleome disadvantages as clearly
defended by De Spiegeleer and Schoutens (2011,peAghis last analyst, it may
become a death spiral convertible bond becausesih dependent on certain covenants
and reset clauses in terms of interest rate arditerek along with equity (market) risk.
Companies such as Banks that issue these kindmafsboeed a quick way to finance
themselves but the coupon rates of these bondsnikesetment thresholds, the default
thresholds as well as the conversion ratios anid tiven thresholds are so many to be
constant, independent in time (Tan and Yang, 2(ha}, is very difficult to comply in

the future.

1.6 Reasons for issuing convertible bonds

Before trying to explain some of the theories atboonvertible bonds, it is important
to focus in what exactly are the intentions and whaeally the idea when a company

and/or its management issues one type or othéesettype of bonds.
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Of course, it is important to know the theoriesusua information asymmetry, financial
distress, agency costs or backdoor financing asasehe famous pecking order theory

but let us have a small look to some concepts

1.7 Types of Convertible Bonds

In a few tables that you will see in Appendix aftiad to this work and also in other
tables and graphs that we will be shown below, yall examine several statistical
numbers on different types of convertibles issureHurope and North America between
2006 and 2016.

To start, in Table 3 (see Appendix Section) we doobnfigure the number of

convertible bonds issued between 2006 and 201&tprsand by country. There, you
may watch that there are countries in Europe sschrance, Germany, Italy, Norway
and Switzerland that issue the most of convertifdesbout every sector that you may

find (Banking, Financial, IT, Pharmaceuticals, Miaghy, Metals, etc.)

Then in the table 4 below, you will detect somes llesown designations like Contingent
Convertible, Reverse convertible or Synthetic Exgjegable. These concepts and others

serve a different purpose and depend on the igmatr

As per Batten, Khaw and Young (2014), Contingemivestible bonds (or “CoCo”) are
long-term subordinated bonds that are automaticadlyverted into equity when the
iIssuing bank reaches a certain level of financiatrelss or there is a certain type of
predetermined credit event that signals that firdristress. This feature appears to be
attractive to the regulator because it fits a ngiedble financial system but it may not
become efficient to the economy because of therakeevenants that sometimes are
difficult to comply. As per the same authors, a &se convertible is issued with an
embedded put option, which is held by the issube iEsuer has the right to convert the
bond into shares of another firm that is possebygdtie issuer. Normally the issuer has

to provide an additional compensation as the imreatsumes a higher level of risk.

A Synthetic Exchangeable is similar to an exchablgelbond where the payoff depends
on the underlying stock of a different firm. ThenBlyetic bond is normally combined
with warrants resembling a convertible bond givangall or put option over the shares

of another company.

10
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The other types of convertibles being Convertilbio iDebt, Convertible into Fixed
Value of Shares, Convertible into Non-Listed Seesiand Convertible into Listed
Securities are straightforward in its designation.

There are other type of convertible bonds whicH it be focused in this work like

Eurobonds convertible and Foreign currency conblerthonds (“FCCB”) that you may

find in some working papers done in this area. Titst one is a type of bond issued
outside the domestic market which enables nonresidsues to gain an equity stake in
the domestic firm. They may be issued in the cuyent the issuer’'s or in any other
foreign currency. The second one is a hybrid imsént in a currency other than the
issuer’'s domestic currency and all the money ragsedell as the principal and periodic
coupons are payable in foreign currency. Issuexmsed to exchange risk but when
domestic issues are too expensive and restricteddwjatory constraints, firms tend to

issue these type od bonds

Table 4 — Number of convertible bonds issued betwe&006 and 2016 in Europe

and North America by type of convertibility

Convertible Bond Type Europe North America Grand Taal

Contingent Convertible (Conversion) 6 10 16
Contingent Convertible (Write-Down) 78 3 81
Convertible into Debt P 2
Convertible into Fixed Value of Shares 2 2
Convertible into Listed Securities 929 3115 4044
Convertible into Non-Listed Securities 569 23 592
Reverse convertible 2147 18010 20157
Synthetic Exchangeable 96 64 160
Grand Total 3827 21227 25054

In Graph 3 below you may find the graphical repnésigon of the above-mentioned
table:

11
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Graph 3 — Graphical representation of the number ottonvertible bonds issued
between 2006 and 2016 in Europe and North Americayttype of convertibility
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1.8 Different Theories on Information Asymmetry, Finandal distress,
Agency Costs, backdoor financing and non-signaling

As previously exposed, there are many theories ity explain the issuance and

different covenants to prepare the type of conbkrtio issue and also the terms of the

call itself.

1.8.1Information Asymmetry

The information asymmetry happens when there isifgereht opinion on risk
assumption between the firm insider and the outsfthee investor). Issuing straight
bonds implies that the firm has to pay a highegrext rate and it is perceived to have a
higher level of risk. The way to solve this is &sue convertible bonds because the
higher level of risk is transformed in a higherualof the conversion option (Brennan
& Schwartz, 1988).

12
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1.8.2 Financial distress

The financial distress is found when there the camypfinds itself with the possibility
to invest but has to mitigate the expected costsssdiance. In these terms some
convertibles are designed to mitigate these kindisifess because it is more equity-like
which is preferred by smaller companies or highnghocompanies (Krishnaswamia &
Yaman, 2008).

1.8.3Agency costs

The agency problems are probably one of the maztlige problems that can be solved
by issuing the convertible bonds. While Green ()98dnsiders agency problems
between bondholders and shareholders, Mayers (X@38jders convertibles as a way
to reduce these agency problems because there seqaence of investment of
opportunities. It is better to invest in a longntestraight bond than in this “short-term”
debt because in the sequence of the investmentrtopgy, if it turns out to be
valuable, the debt may be converted into equity degkending in its design it may be
called when met a certain number of pre-specifieavipions. Also the convertible
bonds issuance can be cheaper in terms of cost arorgpto equity or straight
debt/bond.

As you can see in Table 5 (see Appendix Sectionthe timeframe studied (2006-
2016) there are many types of exercise (Americampfean, Bermudan or Event
Linked) and many convertible bonds in Europe andtiNAmerica may be callable or
putable, i.e., the issuer may call the bond orbitvedholder may exercise the put option

and demand an early repayment.

If you look also to the Table 6 and Graph 4 you nmégrpret the number of issues and
calls that convertible bonds had in Europe and INArherica in the period 2006-2016.

Once again, as you could see in Table 1 and Gra@ml 2 done for this worh, North

America has a substantial number of convertiblesparing with Europe

This Table is an adjustment from Table 1 preseirietthe article of King and Mauer
(2014).
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Table 6 and Graph 4 — Number of convertible bondsssued and called between
2006 and 2016 in Europe and North America

Globe Region | Year| Issue Called
Europe 2006 380 0
2007 395 2| | 4000
2008 392 18| | 3500
2009 305 414| | 3000
2010 370 225| | 2500
2011 542 208| | 2000
2012 582 539

—]ssue

1500 e Called
2013 212 614| | 0
2014 232 244
500
2015 348 234
0
North America | 2006 34f 0 Europe North America

2007 516 2
2008 | 1919 407
2009 | 2343 2203
2010 | 3432 2928
2011 | 3243 3139
2012 | 2993 2570
2013 | 2659 2379
2014 | 1954 2096
2015 | 1025 1397
2016 797 1111

1.8.4Backdoor financing

Stein (1992) argued that the absence of intermalduncreased the probability to issue
convertible bonds instead of equity or straighttdiebcause it is cheaper but also
because the call feature made even more possblpassibility to convert into equity
reducing the leverage allowing the firm to get bfwfancing and equity into its capital
structure. This is the so-called backdoor financing

As you can see by table 7 below, the equity triggests even in low values, and it is

one of the “call” policies used:

14
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Table 7 — Number of convertible bonds called on edpy trigger basis between 2007

and 2016 in Europe and North America

Globe Region Equity Trigger Basis Yearend | Total
Europe No 2007 2
2008 18
2009 414
2010 225
2011 208
2012 539
2013 614
2014 244
2015 234
2016 357
Europe Total 2855
North America % of Conversion price 2011 28
2012 24
2013 9
2015 9
2016 11
No 2007 2
2008 407
2009 2203
2010 2928
2011 3111
2012 2544
2013 237(
2014 209¢
2015 1384
2016 110(
North America Total 18232
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1.8.5Non-signaling

Harris and Raviv (1985) and Nyborg (1995) defenthedtheory of the signaling which
basically exists when a company sends a signatip®gir negative when issuing debt
or equity. Nyborg (1995) even states that callingcavertible bond may send a
negative signal to the market and it is only pesitivhen the conversion is voluntary.
Harris and Raviv (1985) argued on the possibilityelay a call. On delaying the call,

the manager can have time to influence the market.

As you can see by table 8 (see Appendix Sectitieyetare several call anticipations
amongst the sample studied which may perceivethtigamarket accepts the provisions
in which the bond is issued.

16
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2 EMPYRICAL ANALYSIS

In order to continue this work we did an analysfstlee convertible bonds issued
between 2006 and 2016 in Europe and North Amefitégs analysis will be divided
into five parts: the first dedicated to the hypaibeto be answered by the model; the
second one will be to indicate the data used; éentkird part we will show the model
chosen for the two different geographies; the fowrdl be to demonstrate the results of
the data analysis and, finally, the fifth part va# the discussion of these results.

2.1 Hypothesis development
Let us now present the different hypothesis we wanerify through this work.

* Hypothesis 1la: As the investment in assets (CAHEEXpmes larger so does the

bond pricing?

This hypothesis is based on Stein (1992) findindgemwhe argues that convertible
issuers have a higher rate of investment ratio ssGBGAPEX and Mayers (1998) theory
on sequential financing and which is based in cdrible bonds.

* Hypothesis 1b: Does the investment increase whemd is issued?

This hypothesis is grounded again on (1992) Stesorty and on King and Mauer work
(2014). Stein (1992), in his backdoor financingesefs that a growing firm prefers a
convertible bond and that the values of financie§ait increase immediately after the

issuance of a convertible bond.

* Hypothesis 2: Does the Return on Assets (ROA) @sersavith the issuance of a
bond?

As the Return on Assets is the ratio between theld®me and the Total Assets it is

assumed that there is decrease in the results is@ng a bond.
* Hypothesis 3: Is the company size affected by thellprice increase?

Again Stein (1992) and King and Mauer (2014) intBca strong increase in company

size.
* Hypothesis 4: Does Debt increase along with thesame in bond pricing?

Krishnaswamia & Yaman, 2008 studied the Debt aarable that is influenced by the
bond issuance and pricing.
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* Hypothesis 5: Does the equity price decrease wheband price increases?

Loncarski, Horst and Velt (2009) defended thatharsterm the equity price is affected
by convertible arbitrage activities in terms of davard movements.

* Hypothesis 6: Is book value influenced positively the increase in bond

pricing?

Like equity pricing, it is probable that the booklwe of a company may be influenced

negatively by the issuance of bonds or fluctuatioinss price.

2.2 Data

The data was collected in Thomson Reuters (nownRig)i from their software Eikon
and Datastream. The idea was to get informationssners and convertible bonds
issuance in Europe and North America (United StatesCanada)

The variables searched for convertible issuers \B&EEX, Earnings before interest
and taxes, Long Term Debt, Total Debt, Total Ca@tad Total Liabilities. Then we

calculated the Debt Equity Ratio, Total Assets,al &quity, the Leverage Ratio (based
on Long Term Debt and Return on Assets (ROA). Wakéal also for issuers’ names,
RIC (Reuters Identification Code), Country and Se@&nd also their equity price at

each end of year (close price) and its book vdhst business day).

For convertible bonds issue there was a large resea issues done from 2006 until
2016 in terms of Identification Standard ldentifioa Number (ISIN), Exchange
Market, country of incorporation, asset statustrument type, issue type, issue date,
end date, maturity date, amount issued, type ofoopexercise, conversion price,
conversion ratio, bond price at each year end échwie on last business day) and also

some provisions such as call type, multi-step, etc.

To cross information, some data was searched ald®ldomberg Terminals and in

Amadeus from Bureau Van DJyck (now Moodys Analytics

Then all this data was aggregated to find outligrsthe end, from 28970 issues for
North America and 9113 for Europe, we selected 388Ges for North America and

470 for Europe with 339 North American issuers 2h@ European issuers.
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2.3 Methodology and Model

We estimated two models (one for North America dredother for Europe) using the
methodology of Ordinary Least Squares and used GR6Thelp with the model

observance.

The dependent variable is Bond Price and the Intibge variables are the logarithms
of CAPEX, SIZE (Total Assets), Financial Leveradeelft Equity Ratio), Leverage
Ratio Long Term Debt, the Equity Price and the B¥akue.

The basic model is:

BondPrice;; = o + p1logCapex;, + f,logROA; + + f3logFirmSize;,
+ B4 logFinancialLeverage;; + PfslogLeverageRatioLongDebt;
+ BelogEquityPrice;, + f;logBV; + &+

North America
Multiple Linear Regression Model

-
I! greth mode| 3 = | &l S

Eite Edit Tests Save Graphs Analysis LaTeX (=

Model 3: OLS5, using observations 1-42737 (T =1
Missing or incomplete observations dropped: 2839
Dependent wvariable: 1 BondPrice

coefficient s=std. error t-ratio p-value

const 4.08031 0.06131588 66.70 0.0000 e
1 DebtRaticFinan~ -0.0981628 0.0174638%9 —5.619 1.96e-08 #w*E
1 LewverageratioL~ 0.0258104 0.00517240 4.890 6.12e-07 **%
1 PriceClose 0.135672 0.0142252 §.537 '1.73e-D21 **#
1 BookValuePerSh~ -0.169873 0.0126293 —13,45 5. T79e-041 *kk
logTotalAssetssi~ 0.0781215 0.00814521 5.581 1.03e-D21 *=**
1 CAPEXTOTALASSE~ 0.0500%981 0.00582183 8.605 B.50e-018 **=%
1 RO& -0.0693628 0.00720762 —-5.6249 7.54e-p22 ***

Mean dependent wvar 4.389385 5.D. dependent wvar 0.287537

Sum =zgquared resid 4188.835 5.E. of regrezsion 0.572754

B-=zquared 0.050210 Adijusted RB-=guared 0.049689

F(7, 1276%9) 96.43150 P-wvalue (F) g2.1e-138

Log-likelihood —-11005.17 Akaike criterion 22026.34

Schwarz criterion 22085.98 Hannan-Quinn 22046.28

Log-likelihood for BondPrice = —&708B.3
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We encountered 42737 observations which includ&@%9at were dropped by lack of

information. Data observed=12777
We got the following model:

BondPrice= 4,09031+0,0781215 size+0,135672 equitg#0,0500981 CAPEX-
0,0693628 ROA-0,981628 Debt+0,0258104 LTDebt-0,788V

Europe

Multiple Linear Regression Model

File Edit Tests Save Graphs Analysis LaTeX

Model 16: OLS, using observations 1-5170 (T = 1585)
Mis=sing or incomplete observations dropped: 3575
Dependent wvariable: 1 Bond Price

coefficient s=td. error t-ratio p—value
const 1.89805 0.173528 10.94 6.35e-027 ®*&*
logTotalA=ssetssi~ 0.301317 0.0326973 9.215 9.54e-020 ==*
1 PriceClose 0.0718560 0.0274709 2.68la 0.0090 A
1 CAPEXTOTALRSSE~ 0.0232721 0.0173115 1.344 0.1790
1 ROR 0.0496483 0.0309559 1.604 0.108%
1 _DebtRatioFinan~ -0.67T3428 0.0873853 -7.706 2.27e-014 #=*%
1 Leverageratiol~ 0.0363880 0.0367614 0.98%8 0.3224
1 _BookValuePerSh~ 0.0786543 0.0322291 2.440 0.0148 il
Mean dependent wvar 4.294104 5.D. dependent var 1.063657
Sum =gquared resid 1505.846 5.E. of regression 0.97409&
B-=zgquared 0.17433¢6 Adijusted E-squared 0.1706594
Fi(7, 1587) 47.86991 P-wvalue (F) 6.65e-62
Log-likelihood -2217.335 Lkaike criterion 4450.671
Schwarz criterion 4493 .668 Hannan-Quinn 4466.640
Log-likelihood for Bond Price = -35066.43

Excluding the constant, p-value was highest for wvariable 13 (1_LeverageratiocLongtermdebt)

We encountered 5170 observations which include 36@6were dropped by lack of

information. Data observed=1595
We got the following model:

BondPrice= 1,89905+0,301317 size+0,0718560 equibgx0,0232721
CAPEX+0,0496483 ROA-0,673428 Debt+0,0363880 LTDeX#86543 BV
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2.4 Results

North America

In terms of Economic Theory we can observe thathibied price is 4,09031 with a
positive sign which may imply that this is a wabkesified model. Furthermore we can

verify that there is:

* apositive impact in the size of the company.
* apositive impact in the equity price.

* apositive impact in CAPEX (investment).

* anegative impact in the return of assets.

* anegative impact in the short term debt.

e apositive impact in the long term debt.

e anegative impact in the book value.

We can deduct from the?@hat approximately 5% of the model is explainedthgy
independent variables. We have a —p value verylswiach infers a satisfactory

estimation.
The variables are all significant to the model aigmificance value of 5%.

The test of global significance done through th&trietion of variables demonstrates

that the model is significant in its overall.
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WOl D mr treemmn s mmeemmemean ———— —— —— ——

= EEEN

Restriction set

1: b[l CAPEXTOTALASSETS] = O
b[l ROR] = O
b[1 DebtRatioFinancialleverage] = 0
bB[1_LeverageraticLongtermdebt] = 0
B[l PriceClose] = 0
B[l _BookValuePerShare] = 0
b[logTotalAssetssize] = 0

=1 N s L R

Test statistic: F(7, 12769) = 96.4315, with p-value = £.14547e-138

Restricted estimates:

coefficient std. error t-ratio p-value

Cconst 4,.38938 0.00518782 844.5 0.0000 ##&*
1 CAPEXTOTALASSETS 0.00000 0.00000 HA HA

1 ROA 0.00000 0.00000 HA HA

1 DebtRatioFinancialleverage 0.00000 0.00000 HL HL

1 LeverageratiolLongtermdebt 0.00000 0.00000 Ha HA

1 PriceClosze 0.00000 0.00000 HA HA

1 BookValuePerShare 0.00000 0.00000 Jor HA
logTotalhs=setssize 0.00000 0.00000 H& i
Standard error of the regression = 0.587537

In terms of diagnostic tests, we did:

» The Collinearity by Variance Inflation Factors (ViF

Variance Inflation Factors
Minimum possible walue = 1.0
Values > 10.0 may indicate a collinearity problem

1_CAPEXTOTALASSETS 1.185
1 ROR 1.843
1_DebtRatioFinancialLeverage 1.185
1 Leverageratiolongtermdebt 1.762
1 PriceClose 3.280
1_BookValuePerShare 3.345
logTotaldssetssize 1.250

VIF(j) = 1/(1 - R(j)"™2), where R(j) i= the multiple correlation coefficient

between variable j and the other independent wvariables

Eelsley-Kuh-Welsch collinearity diagnostics:

—-—- wvariance proportions --—-

lambda cond const 1_CAPEXT~ 1 RCAR 1 DebtRa~ 1 Levera~ 1 _PriceC~ 1 BookVa~ logTotal~
6.932 1.000 0.000 0.001 0.005 0.003 0.004 0.000 0.000 0.000
0.514 3.671 0.000 0.002 0.729 0.003 0.008 0.001 0.001 0.000
0.280 5.185 0.000 0.015 0.002 0.013 0.738 0.001 0.002 0.001
0.201 5.878 0.000 0.00%9 0.074 0.779 0.081 0.000 0.000 0.002
0.050 11.828 0.003 0.218 0.070 0.085 0.001 0.029 0.144 0.033
0.032 14.830 0.038 0.733 0.053 0.020 0.082 0.003 0.016 0.111
0.008 29,7898 0.091 0.021 0.057 0.028 0.000 0.447 0.628 0.333
0.004 40,779 0.868 0.000 0.009 0.088 0.016 0.519 0.208 0.519

lamkda = eigenvalues of X'¥, largest to smallest
cond = condition index
note: variance proportions columns sum to 1.0
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If VIF>10 we might have problems of collinearityytbas you may observe there are

none.

» The Heteroscedasticity using White’s test:

[ n e e BT T st 7 ) —— =

B & DA

White's test for heteroskedasticity

CL3, using observations 1-42737 (n = 12777)
Mis=sing or incomplete observations dropped: 29360
Dependent wariable: uhat™2

coefficient ztd. error t-ratio p—value
const 5.54077 1.72524 3.212 0.0013 #===
1 CAPEXTOTALASSE~ —-0.255511 0.190135 —-1.344 0.1790
1 ROL —-0.124323 0.208711 —-0.54957 0.5514
1 DebtRatioFinan~ —-0.282828 0.842435 -0.3357 0.7371
1 LeverageratioL~ —-0.398172 0.247295 -1.610 0.1074
1 PriceClose —-0.708435 0.354433 -1.93%5 0.0457 #=%
1 BookValuePerSh~ 0.304314 0.381204 0.7983 0.4247
logTotalissetssi~ -1.74801 0.487309 -3.583 0.0003 A=
g 1 CAPEXTOTALA~ 0.00569824 0.00631393 0.9025 0.3668
¥2 X3 0.00986325 0.0158021 0.6242 0.5325
X2 X4 —0.0208902 0.0346194 —-0.6034 0.5462
¥2 X5 —0.000907465 0.0162134 —-0.05597 0.9554
X2 Xe 0.0360445 0.0265993 1.355 0.1754
X2 X7 —0.0405774 0.0284812 -1.425 0.1543
X2 X8 0.0437102 0.0291100 1.502 0.1332
=g _1 ROA —-0.00244635 0.00999595 -0.2447 0.8067
X3 _X4 0.0302644 0.0533080 0.5677 0.5702
X3 X5 0.0223075 0.0289299 0.7711 0.4407
X3 Xe 0.0518374 0.0327470 1.583 0.1135
X3 X7 —0.0147015 0.02887582 —-0.5091 0.6107
X3 X8 0.0147854 0.0326238 0.4532 0.6504
sg_1 DebtRatioFi~ 0.0113008 0.0342964 0.3295 0.7418
¥4 X5 -0.0221037 0.0449496 —-0.4917 0.6229
X4 Xe —-0.0639362 0.0538393 -1.188 0.2350
Xe X7 0.0518916 0.0521867 0.93943 0.3201
¥4 X8 0.0843121 0.1239525 0.650% 0.5151
g 1 Leveragerat-~ —-0.00345646 0.00743608 -0.4648 0.6421
X5 X6 0.0405159 0.0390405 1.038 0.29%94
X5 X7 —-0.000963067 0.0344371 -0.02797 0.9777
X5_X8 0.0397066 0.0350509 1.133 0.2573
2q 1 PriceClose 0.0506723 0.0326939 1.550 0.121z2
Xe X7 —0.0557862 0.0505324 -1.104 0.26%6
X6 X8 0.125440 0.0590600 2.124 0.0337 =%
2g_1 BookValuePe~ 0.02478263 0.0205010 1.209 0.2267
X7 X8 —0.0604035 0.0601207 -1.005 0.3151
=g logTotallisset~ 0.138228 0.0388315 3.560 0.0004 #**
Unadjusted R-sgquared = 0.009654
Test statiscic: TR"2 = 123.352153,
with p-value = P(Chi-sgquare(35) > 123.352153) = 0.000000

Here we have two hypothesis:
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HO — constant variance — Homoscedasticity
H1 — not constant variance — Heteroscedasticity

It is obtained a —p value equal to O and therefoferior to the usual significance
values. We reject the null hypothesis and the madelconfirmed to present

Heteroskedasticity.

e To try and improve the model we use the Heterositetity corrected:

File Edit Tests Save Graphs Analysis LaTeX

Model 3: Heteroskedasticity-corrected, using observations 1-42737 (n = 12777)
Missing or incomplete observations dropped: 29%60
Dependent wvariable: 1 EondPrice

coefficient std. error t-ratio p-value

const 3.34751 0.0598500 55.893 0.0000 R
1 CAPEXTOTALASSE~ 0.0576405 0.00509872 11.31 1.683e-025 =**
1 ROA -0.0227432 0.00553072 -4.112 3.94e-05 *#*=*
1 DebtRatioFinan~ -0.141930 0.0176l65 -8.057 8.533e-01g =**
1 LeverageratioL~ 0.01e4076 0.00459752 3.569 0.0004 R
1 PriceClose 0.122785 0.0106821 11.50 1.96e-030 =#*=*
1 BookValuePerSh~ -0.132721 0.009488%95 -13.8%9 3.96e-044 =#*=*
logTotalAssetssi~ 0.207407 0.00800841 25.80 3.52e-1449 ***

S5tatistics based on the weighted data:

Sum sguared resid T2334.21 5.E. of regression 2.380090
R-=quared 0.136482 Adjusted R-=s=quared 0.136009
F(7, 12769) 288.3128 P-value (F) 0.000000
Log-likelihood —-29205.20 Lkaike criterion 58426.41
Schwarz criterion S58486.05 Hannan-{uinn 58446.35

Statistics based on the original data:

Mean dependent wvar 4.,388385 5.D. dependent wvar 0.587537
S5um squared resid 4285.011 5.E. of regression 0.5792%92

In spite of improving the R to 13% the —p value is still 0. So the Heteroasé&dity

maintains.

« RESET Ramsey TEST — which identifies a bad spextifia in the model

Here we have two hypothesis:
HO - well specified model

H1 — not well specified model
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T RN I TR TR - S - WO W W W S Y

BN oreti RESETtest . —— s 0 e

E &8 0% =
jﬂuxiliary regression for RESET specification test
OL5, using observations 1-42737 (n = 12777}

Mis=s=zing or incomplete observations dropped: 29960
| Dependent wvariable: 1 BondPrice

coefficient std. error t-ratio p-value

const -433.795 30.9697 —14.01 3.00e-044 #%=
1 CAPEXTOTALASSE~ ~8.51307 0.604253 —14.10 E£.4le—045 *&#
1 _ROA 11.78086 0.835811 14.09  B.B6e—045 #&#
1 DebtRaticFinan~ 16.6743 1.18172 14,11  7.1de-045 #&w
1 LeverageratioL~ ~4,39318 D.311616 —14.10 8.46e—045 *=¥
1 PriceClose -23,0102 1.63197 ~14.10 8.27e-045 *%#
1 BookValusPerSh~ 28,8130 2.04369 14.10 B.06e-045 #&#
logTotallssetssi~ -13.2968 D.942866 —14.10 7.95e—045 #&w
vhat”2 37.1923 2.63772 14.10 8.21e-045 #&¥
vhat”3 —2.63048 0.192461 —13.98 4.40e—044 #&#

| Test =statistic: F = 101.485544,
|with p—value = P({F({Z, 12767} > 101.486} = 1.8T7e-044

The result is superior to the significance leveb@. So the null hypothesis is rejected.
* Residuals Test

We will try two hypothesis:

HO — variables with residual errors

H1 — variables without residual errors

-
“ gretl: surnmary stats: uhat2 |_':'_ =l 2
B & 0% % =
Summary =statistics, u=sing the observation=s 1 - 42737
for the wariable 'uhatZ2' (12777 wvalid observations)
Mean -4 .6595e-016
Median 0.21432
Minimum -5.3841
Maximum 2.5463
Standard deviation 0.57280
C.V. 1.2289e+015
Skewness -3.6475
Ex. kurtosis 22.545
5% percentile -0.98576
95% percentile 0.33056
Intergquartile range 0.3529%
Mi=s=sing obs. 29960
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The mean value is inferior to the usual signifi@tevel, so the null hypothesis is not

rejected.

» Last test done was the Normality Test with JarqasaB

For the two hypothesis:
HO — follow the normality

H1 — does not follow the normality

E gretl: normality test I. == | (=] H?i—r
= e =

Test for nmormality of uhat?:

Doornik-Hansen test = Z6409.7, with p-wvalue 0O

Shapiro-Wilk W = 0.658136, with p—-value 1.30721e-084

Lilliefors test = 0.2073189, with p-value ~= 0

Jargque-Eera test = 29889189, with p-wvalue 0

Being —p equal to 0 and then inferior to the usigthificance level, the null hypothesis
is rejected.

Europe

In terms of Economic Theory we can observe thathibed price is 1,89905 with a
positive sign which may imply that this is a weatkesified model. Furthermore we can
verify that there is:

a positive impact in the size of the company.
* apositive impact in the equity price.

* apositive impact in CAPEX (investment).

e a positive impact in the return of assets.

* anegative impact in the short term debt.
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e apositive impact in the long term debt.

e a positive impact in the book value.

We can deduct from the?fhat approximately 17% of the model is explainedttisy
independent variables. We have a —p value verylswiach infers a satisfactory

estimation.

The variables more significant to the model at gnificance value of 5% are size,
equity price, short term debt (debt ratio) andlibek value, the latter in 10%.

The test of global significance done through th&trietion of variables demonstrates
that the model is significant in its overall.

e N
Eestriction set
1: b[l CAPEXTOTALASSEIS] = 0O

2: b[1 ROR] = 0O

3: b[1l DebtRatioFinancialleverage] = 0

4: b[l LeverageraticLongtermdebt] = 0

5: bB[1 PriceClose] = 0

€: b[1l_BookValusPerShare] = O

T7: b[logTotalkszetssize] = 0
Test statistic: F(7, 1587) = 47.8699, with p-value = 6£.65403e-062

Restricted estimates:

coefficient =std. error t-ratio p-value

const 4.29410 0.0267833 160.3 0.0000 #*#**
1 CRPEXTOTALASSETS 0.00000 0.00000 HA HA

1 ROL 0.00000 0.00000 HA HA

1 DebtRatioFinancialleverage 0.00000 0.00000 oy HR

1 Leverageraticlongtermdebt 0.00000 0.00000 iy HR

1 PriceClose 0.00000 0.00000 HA HA

1 BookWValuePerShare 0.00000 0.00000 MR HR
logTotalkssetssize 0.00000 0.00000 H& HA
Standard error of the regression = 1.06966

In terms of diagnostic tests, we did:

» The Collinearity by Variance Inflation Factors (ViF
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e - - ——— - — — . e 1
BE&BEA

W
Variance Inflation Factors

Minimum possible value = 1.0
Values > 10.0 may indicate a collinearity problem

1 CAPEXTOTRLRSSETS 2.394
1 ROA 2.898
1 DebtRatioFinancialleverage 1.798
1 LeverageratioLongtermdebt 1.190
1 PriceClose 2.8a7
1 BookValuePerShare 3.518
logTotalAssetssize 4,108

VIF(j) = 1/(1 - R(j)})"2), where R(j) is the multiple correlation coefficient

between wvariable j and the other independent wvariables

Bel=sley-Kuh-Welsch collinearity diagnostics:

——— wariance proportions ---

lamkda cond const 1 CAPEXT~ 1 ROAR 1 DebtRa~ 1 Levera~ 1 PriceC~ 1 BookWVa~ logTotal~
6.512 1.000 0.000 0.001 0.001 0.001 0.002 0.002 0.001 0.000
0.978 2.581 0.000 0.002 0.000 0.437 0.000 0.000 0.000 0.000
0.296 4.689 0.001 0.014 0.008 0.006 0.043 0.134 0.036 0.000
0.0%90 8.520 0.00% 0.044 0.029 0.053 0.945 0.01% 0.000 0.003
0.054 11.033 0.124 0.223 0.002 0.255 0.004 0.092 0.270 0.014
0.038 13.132 0.002 0.70%9 0.228 0.001 0.002 0.202 0.21%9 0.003
0.026 15.860 0.155 0.001 0.501 0.046 0.000 0.536 0.426 0.006
0.007 30.952 0.709 0.006 0.232 0.201 0.004 0.015 0.048 0.8973

lambda = eigenvalues of X'X, largest to smallest
cond = condition index
note: variance proportions columns sum to 1.0

If VIF>10 we might have problems of collinearityitbas you may observe there are

none.

e The Heteroscedasticity using White’s test:
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g
S NEREREN
White's test for heteroskedasticity
CL5, using observations 1-5170 (n = 1593)
Missing or incomplete observations dropped: 3575
Dependent wariable: uhat"2

coefficient std. error t-ratio p-value

const T7.88578 4.66352 1.691 0.0910 #*
1 CAPEXTOTALASSE~ -1.46538 0.569806 -2.572 0.0102 =
1 ROL -2.69734 0.85%115 -3.140 0.0017 *ok R
1 DebtRatioFinan~ 3.91894 3.24158 1.209 0.228%9
1 Lewverageratiol~ 1.4218 1.12845 1.280 0.2078
1 PriceClose —-3.88903 0.777114 -5.004 6.242-0T7 #F*
1 BookValuePerSh~ 4.407397 0.921543 4,783 1.8%e-06 *®**
logTotalAssetssi~ -3.468676 1.66734 -2.07%9 0.0378 R
sg_1 CAPEXTOTALA~ 0.0122183 0.01%445%9 0.6284 0.5299
X2 ¥3 0.172514 0.0769228 2.243 0.0251 *#
X2 X4 -0.686906 0.264288 -2.538% 0.0094 R
X2 X5 0.41327%8 0.110210 3.750 0.0002 HEE
X2 ¥s 0.361508 0.0742848 4,866 1.25e-08 **=
X2 X7 -0.358858 0.0804723 -4.459 8.8le-0&8 ®%%
X2 X8 0.350276 0.0%64226 3.633 0.0003 R
=g 1 ROR 0.3266396 0.0946572 3.451 0.0006 R
X3 ¥4 0.244665 0.347354 0.7044 0.4813
X3 ¥5 0.704482 0.211148 3.338 0.0009 *R R
X3 X6 -0.0165307 0.153928 -0.1074 0.9145
X3 X7 -0.500166 0.158155 -3.162 0.001& R
X3 X8 1.202%96 0.206560 5.824 6.97e-09 #**
2g_1 DebtRatioFi~ -0.265670 0.3518&8 -0.7550 ©0.4503
¥4 ¥5 1.94085 0.499611 3.885 0.0001 *R R
X4 X6 -0.661807 0.478564 -1.383 0.1669
X4 X7 0.540733 0.526051 1.028 0.3042
X4 ¥8B -0.155438 0.543523 -0.2860 0.7749
g 1 Leveragerat~ -0.112743 0.132741 -0.8493 0.3958
X5 X6 -0.477671 0.195648 —-2.441 0.0147 *
X5 X7 0.3059462 0.223980 1.382 0.1673
X5 X8 0.545228 0.191842 2.842 0.0045 R
=g 1 PriceClose -0.213722 0.0622088 —-3.435 0.000&6 *R R
Xe X7 -0.444112 0.123835 -3.588 0.0003 R
X6 _X&8 0.983921 0.1683925 6.002 2.42e-09 ®®=®
sq_1 BookValuePe~ 0.710868 0.100508 T.073 2.28e-01z2 #=**
X7 _¥se -1.48702 0.178538 -8.282 2.57e-01g **%*
2q logTotallsset~ 0.792948 0.174183 4,552 5.72e-06 H*&¥
X7 X8 -1.48702 0.179538 -8.282 2.5T7e-016 #***
=g logTotalAsset~ 0.792948 0.174183 4,552 5.72e-06 ***
Unadjusted BE-sguared = 0.347673

Test statistic: TR™2 = L554.538042,

with p-value = P(Chi-sguare(35) > 554.538042) = 0.000000

Here we have two hypothesis:

HO — constant variance — Homoscedasticity
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H1 — not constant variance — Heteroscedasticity

It is obtained a —p value equal to O and therefoferior to the usual significance
values. We reject the null hypothesis and the madelconfirmed to present

Heteroscedasticity.

e To try and improve the model we use the Heterosltezity corrected:

Eile Edit Tests 5ave Graphs Analysis LaTeX

Model 2: Heteroskedasticity-corrected, using observations 1-5170 (n = 15895)
Missing or incomplete observations dropped: 3575
Dependent variable: 1 Bond Price

cogefficient std. error t-ratio p-value

const 2.30142 0.147365 15.82 2.96e-051 =*#
1 CRPEXTOTALASSE~ 0.0113844 0.00562407 2.024 0.0431 =#
1 ROA 0.0393550 0.008513973 4,619 4.16e-06 =**
1 DebtRatioFinan~ -0.8163E0 0.0467108 -17.48 1.08e-062 =*%
1 Leverageratiol~ 0.0110466 0.0169851 0.6504 0.5155

1 PriceClose 0.0624579 0.008388939 6.948 5.38e-012 =#**
1 BookValuePerSh~ 0.0550565 0.0126458 4,352 1.43e-05 ##=
logTotalhAssetssi~ 0.245804 0.0166153 14.79 1.73e-046 =*#

Statistics based on the weighted data:

Sum sqguared resid 9762.899 5.E. of regression 2.480281
E-=zquared 0.258666 Ldjusted R-sguared 0.255396
F(7, 1387) T75.104594 P-value (F) 1.32e-88
Log-likelihood —-3708.050 Akaike criterion T432.100
Schwarz criterion T475.097 Hannan-Quinn T448.069

Statistics based on the original data:

Mean dependent var 4,294104 5.D. dependent war 1.069657
Sum sguared resid 1538.209 5.E. of regression 0.984508

Excluding the constant, p-value was highest for variable 13 (1_LeverageratiolLongtermdebt)

In spite of improving the R to 26%, the —p value has a negative value ofeld® So

the Heteroscedasticity maintains.

« RESET Ramsey TEST — which identifies a bad spextiba in the model

Here we have two hypothesis:
HO - well specified model

H1 — not well specified model
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[ B orett: RESET test - o - N |
B & TS o

Auxiliary regression for RESET specification test
0L5, using observations 1-5170 {(n = 1585)

Missing or incomplete observations dropped: 35735
Dependent variable: 1 Eond Price

coefficient std. error t-ratioc p—value

const 4.65570 1.68054 2770 Q.0057 Hww
1 CAPEXTOTALASSE~ 0.161585 0.0621448 2.600 Q.0054 e
1 ROR 0.366043 0.133588 2.740 0.0062 Hwe
1 DebrRatioFinan~ —4 _BB314 1.64544 -2.58680 0.0031 aww
1 LeverageratioL~ 0.267215 0.0837756 2.850 0.0044 Hww
1 PriceClaose 0.527088 0.181822 2.898 0.0038 Hww
1 BookValuePerSh~ 0.584654 0.206020 2.838 0.0046 Hww
logTotallssetssi~ 2.18814 Q.737270 2.880 0.0038 Aww
yhat"2 —-1.376593 0.650640 -2.116 0.0345 %%
yhat"3 0.09608485 0.0554651 1:732 0.0838 *

Test statistic: F = B.622676,
with p—value = P(F(2,1585) > B.62268) = 0.000188

The result is superior to the significance leveb®s. So the null hypothesis is rejected.
* Residuals Test

We will try two hypothesis:

HO — variables with residual errors

H1 — variables without residual errors

“gr&tl: summary stats: usgql = | E 2
B & 0 % =
Summary statistics, using the observation=s 1 - 5170
for the wariable 'usgl' (1585 walid observations)

Mean 0.94410
Median 0.068932
Minimuam 2.0541e-008
Maxi muam T3.111
Standard dewviation 4.57392
C.V. 4,8504
Skewness 10.358
Ex. kurtosis 128.37
2% percentile 0.00022522
95% percentile 2.3665
Interguartile range 0.36135
Mi=z=ing obs. 3575
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The mean value is superior to the usual signifiealewel, so the null hypothesis is

rejected.

» Last test done was the Normality Test with JarqasaB

For the two hypothesis:
HO — follow the normality

H1 — does not follow the normality

E gretl: normality test I. == | (=] |__g-:hj1
= e =

Test for nmormality of uhat?:

Doornik-Hansen test = Z6409.7, with p-wvalue 0O

Shapiro-Wilk W = 0.658136, with p—-value 1.30721e-084

Lilliefors test = 0.2073189, with p-value ~= 0

Jargque-Eera test = 29889189, with p-wvalue 0

Being —p equal to 0 and then inferior to the usigthificance level, the null hypothesis
is rejected.

2.5 Discussion of the results

Both models are equally important to understandtre pricing feature.

Both models provide a®Rand adjusted Rare positive, in spite of being low, which

might infer problems with the sample used or wité type of variables used.

In terms of North America and passing through tlypdthesis in analysis remembering

the model:

BondPrice= 4,09031+0,0781215 size+0,135672 equitg¥0,0500981 CAPEX-
0,0693628 ROA-0,981628 Debt+0,0258104 LTDebt-0,71898/
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* Hypothesis 1la: As the investment in assets (CAHEEXpmes larger so does the

bond pricing?

Indeed the answer is positive to this question beeaa unit of 4,09031 implies an
increase in CAPEX of 0,0500981. So once again StE992) findings and Mayers
(1998) are correct.

* Hypothesis 1b: Does the investment increase whemd is issued?

By the positive reply to the hypothesis above, @)9tein theory and King and Mauer

(2014) have done their work well.

* Hypothesis 2: Does the Return on Assets (ROA) @seravith the issuance of a

bond?

As probably noticed there is no clear theory os thariable but obviously the result is
correct with the hypothesis perhaps because theidetme also decreases when the

company issues a bond. The value is analysis@6$93628 in one unit of bond price.
* Hypothesis 3: Is the company size affected by thellprice increase?

Again Stein (1992) and King and Mauer (2014) intBca strong increase in company

size and it is a correct theory if we see the pasitnpact in the model.
* Hypothesis 4: Does Debt increase along with thesame in bond pricing?

It depends on the timeframe of the debt. If shdnias a negative impact of 0,981628, if
long term it has a positive impact of 0,0258104.

* Hypothesis 5: Does the equity price decrease wheband price increases?

Loncarski, Horst and Velt (2009) defended thatharsterm the equity price is affected
by convertible arbitrage activities in terms of dovard movements. In North America

price does increase opposing the theory of Longarskst and Velt (2009).

* Hypothesis 6: Is book value influenced positively the increase in bond

pricing?

As initially previewed the book value of a compasyinfluenced negatively by the
issuance of bonds or fluctuations of its price. ¥dald not find any proves for this

assumption.
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Now for Europe and passing through the Hypothesisanalysis remembering the

model:

BondPrice= 1,89905+0,301317 size+0,0718560 equitg0,0232721
CAPEX+0,0496483 ROA-0,673428 Debt+0,0363880 LTDeiX#86543 BV

* Hypothesis 1la: As the investment in assets (CAHEEXpmes larger so does the

bond pricing?

Likewise for North America data, the answer is gisgsitive to this question because a
unit of 4,09031 implies an increase in CAPEX of23B721. So once again Stein
(1992) findings and Mayers (1998) are correct.

* Hypothesis 1b: Does the investment increase whemd is issued?

By the positive reply to the hypothesis above, @)9tein theory and King and Mauer

(2014) have done their work well.

* Hypothesis 2: Does the Return on Assets (ROA) @sersvith the issuance of a

bond?

As probably noticed there is no clear theory on thariable but in Europe, unlike North
America, the result is incorrect with the hypotlsedihe value is analysis is positive in
0,0496483 in one unit of bond price.

* Hypothesis 3: Is the company size affected by thellprice increase?

Again Stein (1992) and King and Mauer (2014) intBca strong increase in company

size and it is a correct theory if we see the pasimpact in the model
* Hypothesis 4: Does Debt increase along with thesame in bond pricing?

Similarly to North America, it depends on the tinaehe of the debt. If short it has a
negative impact of 0,673428, if long term it hgsoaitive impact of 0,0363880.

* Hypothesis 5: Does the equity price decrease wheband price increases?

Loncarski, Horst and Velt (2009) defended thatharsterm the equity price is affected
by convertible arbitrage activities in terms of dovard movements. In North America
and also in Europe, the price does increase opptisentheory of Loncarski, Horst and
Velt (2009).
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* Hypothesis 6: Is book value influenced positively the increase in bond

pricing?

Unlike the initially predicted, the book value ofcampany in Europe is influenced
positively by the issuance of bonds or fluctuatiofsts price. We could not find any

proves for this assumption neither for the positiee for the negative influence.
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CONCLUSIONS AND PERSPECTIVES

Across several studies, we can find several intiegggonclusions in how convertible
bonds may help (or not so much) the company anthtlesstor as the main stakeholders

in the capital markets.

The different issues that all these stakeholdeng emaounter such as the debt-alike or
equity-alike, or problems of asymmetry, agency aighaling, limits the access or
damages the convertibles as a “safe” security.prbbability of default or some soft or
hard call provisions happening tend to distancerthestor from these kind of corporate

bonds.

Nonetheless it is proven that the issuance of atilme bonds may help the company to
finance itself whenever there is an investment dpjpdty with the advantage of not
having its leverage increased. The probability a@fially stop being a bondholder and

start being a shareholder is also something tleaisels the investor.

However not all the features are positive, becdheeconvertible bond functions well
when there is a low interest rate, but when ittstalimbing, the bondholder does not
want to receive a low interest rate or to haventestment involved with a bond that

does not compensate him as a straight bond daesdonple.

Throughout this work, we studied several theorataified some topics and came out
with a model that tries to get the best variablest &ffect both the security and its
issuer. This model was a start to comply with a g&ptent in the market which cannot

manage the valuation in its overall.

The “basic” model is based in severable varialies tefer both capital structure (debt,
capex, assets) and market price (equity and bdvdjeover this model is divided by

the two geographies studied (Europe and North Acagmvith a large sample of issues
and issuers. This maybe a reason for the entropydfan the model that could not be
explained or achieve its main role of understandiegeral determinants to evaluate a

convertible bond.

This was an essay to what should be done in therdfuand that we found as a
limitation. To improve this model, it is necess#oystudy other variables such as time
on issuance or other capital structure variablet sis free cash flow. Also, we suggest

a thorough study of other markets such as Japam Ere several reading we did, the
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Japanese tend to have an even different approactnteertibles and treat this security

as an important part of their long term investment.
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Table 1. Corporate Bond Market size: 2006 to 201

EUROPE North Americi
Amount  Amount )y %Number %Volume Amount  Amount ) %Number %Volume
I Issued Issued Corporate Cv.vs Cv.vs z Issued  Issued Corporate Cv.vs Cv.vs

Year Conv.Bonc C.Bonc C.Bond: Conv.Bonc C.Bonc  Bond:¢ C.Bond¢ C.Bond:  Conv.Bonc C.Bonc C.Bond: Conv.Bonc C.Bonc  Bond: C.Bond: C.Bond
200¢ 38¢ 653z 6921 12,68¢ 637,24t 65C  5,62%  1,95% 347 335¢ 370t 109,81¢ 571,39¢ 681  9,37% 16,12%
2007 395 674C 713 31,94¢ 561,31 592 554%  5,38% Bl1€ 591:  642¢  119,57¢ 626,51 74€  8,03% 16,03
200¢ 392 813C 8522 13,43 3.394,01 3407  4,60%  0,39% 1916 4294 621 59,04¢ 579,15 63¢ 30,88%  9,25%
200¢ 305 978:  1008¢ 31,807 1.148,55! 1.18C  3,02%  2,69% 234 195(  429: 69,66¢ 736,29¢ 80€ 54,58%  8,64%
201( 37C 8549  891¢ 22,927 1.825,59! 1.84¢  415%  1,24% 3432 2728 6157 62,95. 781,28¢ 844  55,74%  7,46%
2011 542  592¢ 646 66,301 817,61 884  8,38%  7,50% 324 286t 6111 63,86¢ 857,19: 921 53,07  6,93%
2017 58z 923t 982 41,418 1.075,52! 1117 593%  3,71% 299:  344: 643¢ 58,63¢ 1.114,22. 117 46,50%  5,00%
201: 21z 9127 933¢ 16,85¢  602,25¢ 61S  2,27%  2,72% 265¢ 384« 650:  109,92. 1.174,71 1285 40,89%  8,56%
2014 23z 9431  966: 21.45¢ 971,22 992  2,40%  2,16% 1954 501¢  697:  131,77: 1.387,82 1520 28,02%  8,67%
201¢ 348 835t 870: 25,16¢ 939,13 964  4,00%  2,61% 102t 453¢ 5561 66,89: 1.519,90i 1587 1843%  4,22%
201¢ 60 783t  789¢ 21,53t 839,44 861  0,76%  2,50% 797 3928 A472F 68,362 2.266,77! 2338 16,87%  2,93%

Advanced Search.

APPENDIX 1 - Table 1: Corporate Bond Market size: 2006 to 2016

Following Batten, Khaw & Young (2016), based in #@mple used for this work, this table shows thevedible bond market as part of the corporate hoadket and its
expression in Europe and North America for theqebof 2006 to 2016. The columns named “Conv.Borederrto Convertible Bonds and “C.Bond” refer to Qate
Bonds “only”. As Convertible Bonds are includeddorporate Bonds Market we did a small sum of amoigsued in numbers as well as in the value isstigelamounts
shown are the ones issued in each year convertedhiousands of million Euros. All data is sourdezm Thomson Reuters Eikon Premium through the drikeome
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Determinants for convertible bonds valuation

APPENDIX 2 - Table 3 — Number of convertible bondsssued between
2006 and 2016 by sector and by country

YEAR

Country of
Issue

Sector

20062007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Austria

Banking

Financial - Other

Mortgage Banking
Pharmaceuticals

Real Estate Investment Trust
Service - Other

146 110 97 58 90 124 24 22 5 3 1
4 2 2 1 3

Belgium

Financial - Other
Information/Data Technology

Bulgaria

Independent Finance

Croatia

Service - Other

Cyprus

Banking

Czech Republig

Banking

Denmark

Banking
Information/Data Technology

Finland

Financial - Other
Health Care Supply
Machinery
Metals/Mining

Retail Stores - Other

France

Aerospace

Automotive Manufacturer
Banking

Beverage/Bottling
Cable/Media

Chemicals
Conglomerate/Diversified Mfg
Consumer Products
Containers

Electronics

Financial - Other

Food Processors

Health Care Facilities

Home Builders

Industrials - Other
Information/Data Technology
Leisure

Machinery

Metals/Mining

Oil and Gas

Qilfield Machinery and Service|
Pharmaceuticals

Real Estate Investment Trust
Retail Stores - Other
Securities

Service - Other
Telecommunications
Textiles/Apparel/Shoes
Utility - Other

Vehicle Parts

14 4
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YEAR

Country of
Issue

Sector

20062007 2008 2009

2010 2011 2012 2013 2014 2015 2016

Germany

Banking
Cable/Media
Conglomerate/Diversified Mfg
Consumer Products
Electronics

Financial - Other
Gas Utility - Pipelines

Health Care Facilities

Health Care Supply

Home Builders

Industrials - Other
Information/Data Technology
Leasing

Leisure

Machinery

Metals/Mining

Oil and Gas
Pharmaceuticals

Real Estate Investment Trust
Securities

Service - Other
Telecommunications

Utility - Other

92 21 43 55

121 254 321 74

44 101

Greece

Financial - Other
Food Processors
Service - Other
Telecommunications

Iceland

Banking
Financial - Other

Ireland

Banking

Italy

Banking

Chemicals

Financial - Other
Food Processors
Health Care Facilities
Home Builders

Life Insurance
Metals/Mining

Retail Stores - Other
Service - Other
Telecommunications
Utility - Other
Vehicle Parts

=

=

Jersey

Financial - Other

Lithuania

Electronics

Netherlands

Banking

20 26

Norway

Banking

Building Products
Electronics
Financial - Other
Food Processors
Industrials - Other
Leisure

Life Insurance

10 1
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Determinants for convertible bonds valuation

YEAR

Country of
Issue

Sector

20062007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Norway (cont.)

Machinery
Metals/Mining
Mortgage Banking
Oil and Ga
Oilfield Machinery and Servicesg
Service - Other
Transportation - Other
Utility - Other

2

NP RN

Poland

Financial - Other

Real Estate Investment Trust
Service - Other

Utility - Other

Portugal

Banking

Russia

Banking
Chemicals

Spain

Banking

Financial - Other

Food Processors
Home Builders
Securities
Textiles/Apparel/Shoes

Sweden

Airline

Banking
Electronics
Financial - Other
Health Care Supply
Machinery
Metals/Mining
QOil and Gas
Pharmaceuticals
Publishing
Service - Other
Utility - Other

1 2 1 2 1

1

Switzerland

Banking

Building Products
Chemicals
Conglomerate/Diversified Mfg
Consumer Products
Electronics

Financial - Other

Food Processors

Home Builders

Industrials - Other
Information/Data Technology
Life Insurance

Machinery

Pharmaceuticals

Property and Casualty Insuran
Securities

Service - Other

Vehicle Parts

0]

57 46 137

30

25

22 10 10 7 9
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Determinants for convertible bonds valuation

YEAR
Country of
Issue Sector 20062007 2008 2009 2010 2011 2012 2013 2014 2015 2016
United
Kingdom Financial - Other 2 2 6 3 4 6 5
Information/Data Technology 2
Metals/Mining 3
Oil and Gas 2 1
Real Estate Investment Trust 1
Retail Stores - Other 1
Securities 1
Service - Other 1
United States Aerospace 32 2 2
Airline 9 11 8 1 1
Automotive Manufacturer 1 4 8 4 2 4
Banking 7 70 1464 1926 3094 2872 2725 2232 1640 835 580
Building Products 2 4 1 1 7 8 5 4 2
Cable/Media 2 7 1 7 4 4 2 8 4 5
Chemicals 1 4 3 3 1 6 2 3 2
Conglomerate/Diversified Mfg 2 1 1 7 4 4 1
Consumer Products 6 3 3
Containers 2
Electronics 30 43 14 19 11 29 14 36 11 23 11
Financial - Other 64 81 256 198 113 131 70 93 77 42 46
Food Processors 1 8 5 1 2 1
Health Care Facilities 11 1 6 3 3 4 4
Health Care Supply 17 21 5 5 7 6 5 18 7 10
Home Builders 2 1 1 7 4 10 5 2 3
Industrials - Other 11 11 3 4 2 4 2 4 8 2 4
Information/Data Technology 25 23 6 10 28 12 13 49 23 11 6
Leasing 4
Leisure 4 10 2 1 1 3
Life Insurance 1 4 8 2 3 1
Machinery 9 2 3 6 2 1 2
Metals/Mining 5 20 20 18 13 9 12 19 2 4 5
Mortgage Banking 2 3 2 3
Oil and Gas 6 20 16 9 14 8 15 12 10 14 26
Qilfield Machinery and Services 3 6 1 3 1 5 1
Pharmaceuticals 42 25 18 8 16 17 20 46 38 18 17
Property and Casualty Insurance 15 5 2 2
Publishing 6 3 4 2
Real Estate Investment Trust 26 29 5 6 10 10 4 22 14 3 1
Retail Stores - Other 4 8 1 5 3 1 4
Securities 10 36 2 3 2 2 2 4 27
Service - Other 23 34 9 8 18 29 5 31 37 20 9
Telecommunications 5 13 8 8 8 4 2 4
Textiles/Apparel/Shoes 2 3 1 4 4
Transportation - Other 5 10 3 3 3 4 5 1 5 1
Utility - Other 6 6 2 2 6 7 4 4
Vehicle Parts 3 3 8 3 3 4 3 1
Railroads 2 3 2
Tobacco 2 5 2 2
Lodging 1 1 3 2
Restaurants 1
Gaming 1 2
Retail Stores - Food/Drug 2 2 1

Gas Utility - Local Distrib
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Determinants for convertible bonds valuation

YEAR
Country of
Issue Sector 20062007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Canada Airline 1 1 1
Banking 3 3
Building Products 1 3 1
Chemicals 1 1 2 1 3
Electronics 1
Financial - Other 7 5 3 8 7 15 15 15 8 4 10
Food Processors 11 1 2 1 1 2
Gas Utility - Pipelines 3 1
Health Care Facilities 1 2
Home Builders 1
Industrials - Other 3 1 1 1 1
Information/Data Technology 11 1 1 1 1
Leasing 1 1
Leisure 1 1
Machinery 1 1 1 1 1 1
Metals/Mining 2 6 2 1 1 6 3 1 4
Mortgage Banking 1 2
Oil and Gas 9 8 5 3 5 8 9 1 2 1 4
Qilfield Machinery and Services 1 1 1
Pharmaceuticals 1
Publishing 1 1 1
Real Estate Investment Trust 6 8 5 10 8 11 6 11 2 1 3
Retail Stores - Other 1 1 1 1
Service - Other 2 1 2 2 3 4 1 1 1 2
Textiles/Apparel/Shoes 1 1
Transportation - Other 1 1 1 1 1 1
Utility - Other 1 4 3 1 2 3 1
Railroads 1 1
Lodging 1 1
Restaurants 1 1
Gas Utility - Local Distrib 1 2 1 1
Total 736 911 2310 2648 3802 3785 3575 2871 2186 1373 857




Determinants for convertible bonds valuation

APPENDIX 3 - Table 8 — Call anticipation on converible bonds
between 2007 and 2016 in Europe and North America

Year
Call

Globe Region |anticipation |2007 2008 2009 2010 2011 2012 2013 2014 2015 PO016

Europe 0 15 390 193 123 464 552 169 143 282
1 2 5
2 2
3 3
4 1
5 2 4 1
6 2 2 2
7 2 9 18 7 7 4 8 6
8 4
9 2 4 10 7 7
10 2 4 3 2 7 18 5
11 4 2 2 8 2 2
12 2 8 2 2 3
13 1 1 4 8 1
14 2 3 11 15 5 9 4 3
15 2 1 5 2 2
16 3
17 2 2
18 1 1
19 2 2
20 2 2 2 6
21 4 4 2 2 2
22 2 8 2 3
23 2
24 10 2
25 2
26 2 2
27 2 2 2 4
28 4 5 2 1
30 2 5
31 2 3 4 2 1
32 2
35 4 6 4
36 1
42 2
46 4 3
54 1
59 2
61 2 2
64 2




Determinants for convertible bonds valuation

Year

Globe Region

Call

anticipation

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Europe (cont)

71
82
87
91
92
106
107
109
118
122
164
182
203
266
291
294
340
365
370
400
535
595
640
660
696
713
717
726
731
798
843
1040
1041
1081
1273
1275
1366
1389
152¢
1552

2

N NN DN
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Determinants for convertible bonds valuation

Year
Call
Globe Region | anticipation | 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Europe (cont) 1672 1
1707 1
2008 2
4680 2
10532 2
105403 4
106285 2
North America 0 40€ 219¢ 291t 305t 24671 225¢ 191z 120 894
1 3 6 49 40 59 64 50 73
2 2 14 19 21 57 50 42
3 3 7 20 21 31 16 20
4 2 6 12 5 13 11 14
5 2 2 6 4 10 14 2
6 3 3 3
7 3 1 1
8 1
9 2 2
1C 1 1
11 1
13
15 1
18 1
20 1
25 1
30 1
49 1 2
62 1
94 1
213 1
219 1
247 3 1
294 1
307 1
32t 1
332 1
336 1
36t 1
368 1
373 1
39z 1
395 1
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Determinants for convertible bonds valuation

Year

Call
Globe Region |anticipation | 2007 2008 2009 2010 2011 2012 2013 2014 20%l6

North America
(cont) 414 1

430 1
435 1

50 1
517 1
54¢ 1
556 1

561 1

640 1

652
654
685
687
69E
701
729
732 3

738 1
755 1

75¢ 2

762 1
792 1

814 1

858 1
864 1

975 1
1018 1
1062 1
1162 1

124¢ 7

1371 2
1430 1

1439
144
1534
1677
1682 2

1823 2
1879 1
2729 1

3559 2
3607 3

R PR R NREREN

N NN B
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Determinants for convertible bonds valuation

Year

Globe Region

Call
anticipation

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

North America
(cont)

3616
3648
3685
3855
3898
3989
4006
4020
4256
4392
4749
509¢
5223
5384
5466
7051
7669
8342
8362
8364
8384
8397
9004
9129
9132
9700
10017
1037:
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