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INDIAN CONVERTIBLE BONDS WITH UNSPECIFIED TERMS
AN EMPIRICAL STUDY

Abstract

Indian convertible bonds have two peculiar features that make
them poseibly unique in the world:s &) the bonde are compulsorily
converted into equity without any option,.and b) the conversion
terms are not specified at the time of issue but are left to be
determined subsequently by the Contreller of Capital Issues (CCI)
who ie the government functionary regulating capital issues in
India.

A naive model would say that the market simply forms an estimate
of the likely conversion terms and then values the bond as if
thece terms were prespecified. This paper examines the market
prices of one of the largest issues of Indian convertible bonds
with unspecified terms. The empirical investigation convincingly
rejects the naive model and demonstrates that changes in the
miorket's expectation of the conversion terms are a significant
factor affecting the pricing relationship. These changes are
eignificantly correlated with the stock price itself. We do not,
hawever , find any evidence that the market expects the CCI to
adijust the conversion terms on the basis of the actual market
price to protect the bondholder. But, there is strong evidence
that changes in expected conversion terms affect the share price
through the dilution effect. Since the unspecified terms have
only added to the uncertainty of the bondholders without giving
them any perceived henefits we recommend that this system should
v aboliehed.

I & companion paper, Harua and Varma (1991) present a
theoretical valuation model for the Indian convertible bonds with
whepecified terms.  The enpirical results in this paper confirm
the predictions of that model.




INDIAN CONVERTIBLE BONDS WITH UNSPECIFIED TERMSB
AN EMPIRICAL 8STUDY

Introduction

Cenvertible bonds are well known secuwrities throughout the world.
However, recent Indian convertible bonds have some peculiar
features that make them possibly unique. First, the bonds are
compulsorily redeemed by conversion into equity. There is no
cption in thie regard either to the bondholder or to the issuing
corporation., This is less serious than it might appear because
the conversion terms have generally been so favourable as to make
the conversion always beneficial to the bondholder. Therefore,
even if the bond were to be vested with a genuvine option to
convert, such a deep-in-the-money option would behave just like
the bond with compulsory conversion. The second and more serious
problem is that the conversion terms are not specified at the
time of issue. In other words, neither the exact time of
conversion nor the conversion ratio (i.e. the number of equity
shares into which each bond is to be converted) are prespecified.
These are left to be determined at a subsequent stage by the
Controller of Capital Issues (CUI) who is the government
functionary entrusted with the regulation of issues of capital in
the primary market.

At fFirst sight, an instrument like this defies rational
valuation. Nevertheless, these instruments are actively traded
in Indian capital markets, and the market does place & value upon
them. In fact, many practitioners and academics seem to think
that all that is required is to form an estimate of the likely
conversion terms and then value the bond as if these terms were

M oespecified. Apart from this additional complication of
estimating the expected conversion terms, the Indian convertible
bond with unspecified terme =hould, in this view, behave like an
ordinary convertible bond.

In this paper, we examine the behaviour of market prices of one
of the largest issups of Indian convertible bonds with
unepecified terms, viz., Reliance Fetrochemicals Limited (RFLDY.
We find that the behaviowr of these prices is guite different
from that of ordinary convertible bonds., The fact that the termo
are not prespecified makes a substantial qualitative difference
to the pattern of price movements. In a companion paper, BRarua
and VYarma (1991), we present & theoretical model for the
villuation of Indian convertible bonde using the general theorvy of
derivative securities (Cox, Ingersoll and Koss, 1985). The
tnpirical resulte in the current stuwdy are consistent with the
predictione of that theoretical model.



In September 1988, RPL made a public issue of Re. 60D million
divided into Rs. 300 million of equity shares (face value Rs. 10
each), Re. 1208 million of Part B bonde (fare value Rs. 40 each)
and Rs. 4500 million of Part C bonds (face value Rs. 1%@ each}.
Both B and C bonds carried an interest rate of 12.5%. This
interest rate is well below the market interest rate on non
convertible bonds of comparable default risk; the investor
clearly expected to be compensated for this by conversion into
equity at favouwrable terms. B bonde were convertible 3% to 4
years after allotment, while for C bonds the conversion was after
% to 7 years. FHoth bonds were wholly convertible into equity,
but the terms of conversion (i.e. the conversion price, or
equivalently, the number of equity shares to be allotted on
conversion) were left to be determined by the CCI. BRoth bonds
are actively traded on the stock markets.

The period of study is from February 1989 to October 1998 we
haeve collected daily prices for this period giving us more than
330 sets of prices.

Ihe Naive Model

The value of the convertible hond is the sum of two comporent e
the. present value of all interest payments receivable till

conver sion, and the present value of the shares to be received o)
conversion. BRased on the vield to maturity (ytm) prevalent on
corporatc bonds in the Indian markets, and an acoesement of the
perceived riskiness of RPL, we can estimate Lhe firet component
by discounting the interest paymenle at an inlerecl rate of Wi
For this purpose, we assume that the conversion will take place
al the end of the permissible period, i.e., 4 years atter
allotment for B and 7 years after allotment for C. In other

won de, we donore, for the purpose of the study, the uncertainty
attached to the conversion date itself. Subtracting the pre=zent
value obtained by this discounting procese from the market prices
of the bonds, we get the implicit value that the market attaches
too the conversion., Most of our analyeie is based on these
conversion values which we denote by Ve and Ve respectivel y. Over
analvsis indicates that our subsequent resulty are not very
sensitive to the assumptions made in valuing the interest
coupons, The main impact of any error will be to alter the
cenvereion value of the bonds by almost a constant amount
throughout the time period under study.

It the convercion terme were prespecified then the conversion
value should be simply the conversion ratio times the current
stock price. 14, for example, the B bonds are to be converted
into Ke equity shares, then Ve should be equal to Ke¥S where § is
the stock price. This simple result holde because the convereion
i, compulsory; there ie no option to convert, and, therefore, no
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nied for the option pricing model of Black and Schoples (1973).
(We ignore the futuwre dividends on the share upto the conversion
date since RPL had not paid any dividends during the period under
study, and the possibility of dividends in the immediate future
were not very bright).,

The naive model simply assumes that the market forms an estimate
of the conversion ratio and then uses that ratio as if it were
prespecified. The naive model thus asserts that Ve equals Ke
times S where Ks (the expected conversion ratio) is a constant to
be estimated.

lesting the Naive Model

Though we do not know the market 's estimate of Ku, we can,
according to the naive model, estimate this by simply running a
linear regression of Ve on S. Thie linear regression does not,
however , help us in testing the naive model as the model does not
make any strong predictions about the regression slope. We have
only the trivial prediction that the slope should be positive.
The linear regression would lead to testable implications only if
we can form an independent estimate of kg,

We can, however, obtain a strong testable implication from the
naive model by taking logarithms in the equation:

VIa B K-*S
to get:
In(Ve) = In(kg) + 1n(8)

8ince Kp i« constant, we get

d lh(Vg)
d ln(

Htated in worde, the elasticity of Ve with respect to & eguale
unity. As usual, elasticity is the rercentage changp in one
variabile when the other variable cheangee by one percent. The
testable implication is that if we regress the lagarithm of the
conversion value on the logarithm of the stock price, the
regression slope should be egual to urity,

This test can readily be carried out., Statistically, however, &
regression of this kind is prone to spurivus correlations arising
frear time trends in the data. For erxample, if both Ve and & are
rising over time, the regression would produce a significant

coefdficient which is only a proxy for time. I ouw case, all the
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prices rise sharply towardse the eccond half of 1990 as part of
the overall boam in the stock market. This does lead to &
ccnsiderable degree of spurious correlation. To avoid this
problem, the preferred methodology is to difference both the
variables and rurn the regression in terme of differences
(changes) rather than levels. .In our case, there is the added
adlvantage that the change in the logarithm of prices or values is
interpretable as the logarithmic return. {The logarithmic return
i defined as the logarithm of the price ratio; for example, the
log return on 8 is defined as 1N(5+/Se—a) which is clearly egual
to 1n(Se)-1n(Be—1)). We are thus led to formulate owr estimable
regression model as follows:

Bret = a + bh*Sret
tiere Hret is the (log) retuwrn on the E bond (net of coupon
values) and St et is the (log) return on the cshare. A similar

model is formulated for the C© boknd.

The regression results were as fallows:

— . . [P B e T

Bret = £.002 + @.505 Sret R= = ,15& F{(1,331) = 68.99
(@.53) (7.81) Fo= 2.200

Cret = -0.001 + 8.417 Sret R2 = ,187 F(1,327) = 75.83
{(—0.37) (8, 466) P = 0.000

- &

T statistics are in parentheses.

The result is, of course, a convincing rejection of the naive
medel. The slopes (elasticities) are 8.505 and 0.417 for B and C
respectively; these are approximately half of the predicted value
of unity . The hypothesis that the slope is equal to unity is
rejected at the B.1% level for both K and C (T-8tatistics of 7.62
and 12.15 respectively).

The rejection of the naive model is essentially a rejection of
the hypothesis that the market ‘s expectation of the conversion
ratio is constant over time. In looking for alternativers to the
naive medel, we have to focus on the changes in this marhet
c.pectation.

(Gl e Folicy: Conversion Ratico Could Depend on the Stock Price

A crucial assumption in deriving equation (1) is that Km and &
are uncorrelated. This requires that Ke ehould not itself depend
on 5. 1f there were such a dependence, we will have:

d 1rn{Ve) d 1n(kp) g In{5) d In(ke)
S — = + = [ 1
d 1In(S) d In(8) d In(5) d In{S)



Stated in words, the elasticity of Ve with respect to § equals
unity plus the elasticity of Kp with recpect to S, Cur empirical
result could be explained if this latter elasticity were
negative; that is to say if the conversion ratio were negatively
related to the stock price.

To see why such a dependence may indeed be present we must look
at what policies the CCl might follow while fixing the conversion

terms.

During the period under study, the interest rates on corporate
bonds were subject to a ceiling fixed by the government. The
ceiling rate on convertible bonds was lower than that on ordinary
bonds. To compensate for this, the conversion was usually at
favourable terms; on conversion, the bondholder received equity
shares with a market value exceeding the face value of the bond.
Typically, conversion at favourable terms acte like a redemption
premium that boosts the effective yield on the convertible bond
alpve even the ceiling rate on ordinary bonds. The investor in
Indian convertible bonds has thus come to expect & substantial
part of his return to come from the conversion.

In fact, part of the rationale for leaving the conversion terms
to be determined subsequently by the CCI rather than specifying
them at the time of issue was to ensure that the conversion terms
are favourable not only ex—ante but also ex-—post. This is the
context in which the CCI operates.

The CCl can, therefore, be expected to look closely at the value
of the shares being transferred to the bondholders. The CCI
would want to ensure that the convereion ratio times the market
price of the share exceeds the face value of the bond by an
amount adequate to compensate the bondholder for the low interest
rate that he has received till conversion. He can do this qguite
cimply by setting the conversion ratio egual teo the target
redemption value divided by the market price of the share at the
time of conversion.

Feo example, the market might expect the Part B bond to he
converted into shares having & value at conversion of Mg, In
this case, Ve should eqgual the present value of Me regardless of
the current share price. A regression against the equity price
wiwlld then yield a =lope ot zero.

The assumption that e ie inverzely proportions)l to § and
therefore Ve ic independent of € is, perhaps, as extreme as the
assumption that K, i« independent of 8 and therefore Ve is
proportional to 5. It would be more realistic to assume that Ve
would rise as § rises, but less than proportionately. I+ RFL 1s
douing very well and the share prices are very high, the CCI would
pass on some of thig benefit to the bond holders but not all. The
reason would be that the CCI may pot wish the bond holders to



chitain an unreasonable gain over and above the compensation for
the lower coupon rate of interest.

Another way of looking at this situstion is to regard the CCI as
fixing not the conversion ratioc but the conversion price (the
price of the share for conversion purposes). The conversion
ratio would then equal the face value divided by this conversion
price. Thise would suggest that the CCI could use the same
guidelines for share valuation that he has evolved for valuation
of shares for various other purposes. The market price of the
share i1s one of the inputs in determining fair value in
azcordance with these guidelines, but not the only one, nor even
necessarily the most important one (Varma and Venkiteswaran,

1998} .

Whiat does all this mean for the elasticities of Ve and KEp with
respect to 87 If the CCI is expected to adiust the conversion
ratio sp as to transfer a fixed value, the elasticity of Ke would
equal -1 reducing the elasticity of Ve to @, If the CCI is
expected to adopt a fixed conversion ratio regardless of the
ehare price, the elasticity of kKe would egual 8 =0 that the
elasticity of Ve equals 1. In general, one would expect the
regression slope {(elasticity of Va) to lie between 8 and 1
implying a range of -1 tn @ for the elasticity of Kg.

Our earlier empirical results indicate an elasticity of B.5@85 for
Va and of @.417 for Vg implying elasticities of —-0.495 and —-@. 583
for Ku and Ke. These values are near the middle of the range of
values within which we should expect the elasticities to lie.

The regression results appear to show that when the share price
rises by one percent, the market ewpects the conversion ratios
for both bonds to fall by roughly half a percent. The market
seems to expect the conversion ratio to be a decreasing function
of the share price but decreasing less than proportionately.

Reverse Causation: The Rilution Effect

There is, however, an entirely different reasom for a negalive
t1ocidcily of Lhe conversion ratio with respect to the stock
oo Nl only doee the sher o prdce influence the converston
ratio, bul there is a roever e cavcation alee. The erpecled
conmverslon ratio doee influence the value of the equity sheare
because of the dilution effect. As pointed cut in the beginning,
the fave valuwe of the B and C bonde togetber amount to Re. 5700
million as againcst the face value of the epquity of RKs. 300

i llion., Even 14 the conversion ie at a very high convereion
price, the shares allotied on conversion can be expected to be
several times the original number of shares. The merket price of
the equity share would reflect this dilution. Theoretically, the
value of the share can be computed by taking the value of RFL as

&



a whole {value of the 4irm, as it is called in finance theory),
subtracting the value of all debt including the couwpons on B and
C bonds, and dividing the balance by the fully diluted share
capital. I+ the market receives any information which suggests
that the CCI i=s likely to grent & higher conversion ratio to the
bond holder, then, the value of the firm remaining unchanged, the
mar ket price of the share must decline as the fully diluted share
capital is now larger than it was earlier expected to be.

One can now think of two kindes of information coming to the
market. First, there is information about the value of RPL
iteelf (i.e. information about its project implementation,
business prospects, etc.). This information changes the value of
tiwe firm, and causes the value of the equity and the bonde to
change in the same direction but not necessarily by the same
percentage.  The bond values would change by a smaller percentage
if the market expects the conversion ratios to change as a result
of the change in share values. Hence, the return to bonds would
be less than the returns to equity holders leading to a slope of
lpese than one in our regressions. Second, there is information
that comes in to the market &bout the likely stand of the CCI on
thie convercsion ratios. This information may be in terms of the
valuation used by the CCI in public issues or other conversion
CAEES., It may also be intormation about the likely political
situation in the country considering the high political profile
of the Reliance group. Any such information would cause the
share and bond prices to move in opposite directions. For
erxample, information suggesting that the CCI may grant a higher
conversion ratio would cause the equity to fall to reflect the
thigher dilution, while the bonde rise.

The regression slopes (elasticities of Ve and Ve) would thus be
conditioned by both these factors. Une causing a strictly
positive relationship which may be of less than unit slope while
the other causes a negative relationship. It is, therefore,
interesting to examine whether the observed slope of about half
resulte from the positive relationship itself having a low slope
ot whether a slope close to unity in the positive relationship is
being counterbalanced by a strong negative component. This
reguires an indirect methodology.

Disentangling the Dilution Effect

It is wusual in financte theory to regrese cecurity retuwrne on the
market retuwrns (i.e. retwns on & market index) in what is
tommonly called the mer-ket model. Thie model has ite theoretical
foundation in the Capital Asset Fricing Moadel (CAFMY. The
regreseion on the market return captures the effect of economy
wide factore like inflation, GNP growth etc. which can be
enpected to influence the retwne on &3] companies in general.
The regression coefficient in the markelt model (beta) measures
the responesiveness of the security to market wide factors; the

7



residuale from the market model represent the impact of company
specific f:alo e unrelated to market wide movements. The market
model  thos sl loee o Ao decompose the total retwn in any
security into two parts related Lo ot st i formation and
company specific indormation roopenlively,

We would atgue Lhat the parkel wide inforaation is essentially
about the value of the firm. The company epecific information
ol bre either about the value of the firm or sbout the CI
attitudes. My woing 1he ma et model , we can thue look at the
impact on ehare and bhad prioes of information affecting only the
value of the +tirm untainlted by any infore 2 ion et the CCY =
liledy policy on conversion ratios.

e Tiv et ron the market model for the ehare and for hotb bomds,

Gireet = @R A LART Mret R= = 204 F{1,331) = 84,21 1
{~1.31)} (?,18) F o= @.00a

et = -@2.8010 + 1,651 Mret R = 164 FL{1,331) = &4.84
(-@.24) (8.5 F o= @.008

Cret = -B.002 + 0.994 Sret R= = 118 F(1,327) = 43%.76
{-@.84) (L. 62) F = 0.000

T statistics are in parentheses.

The betas are 1.307, 1.551 and @.994 for the share, the E bond
and the C bond respectively. The beta coefficients indicate the
responsiveness of the securities to market wide information. If
we divide the betas of B and C by the beta of the share, we can
compute the response of I and C to a one percent change in the
share price induced by market wide information. This ratio is
1.551/71.307 = 1.1B7 for B and @.994/1.507 = 0741 for C.  These
ratios are much higher than the slopes of about half that we
chitained in the earlier regression. One of the ratios is less
than unity, and the other greater than unity, and we are unable
tor statistically reject the hypothesic that the two slopes are in
fact egual to unitly. {The T-Btatistic for testing equality of
ithe betas of the share angd the B bond ie 1.018; the corresponding
statietic for the C bond 1s —-1.518).,

To eramine the effect of company specific information, we reqgress
the bond returns simultaneously on the share returnse and the
market return. In thise multiple regrecscion model , the
coefficient of the share return represents the impact of
information specific to RFL.

The regreszion resultse are as follows:

£t



Fret = ©.000 + @.381 Sret + 0.795 Mret K= = 192
(@0.04) (5.34) (%.85) F{2,328)=38,95 P=0.000
Cret = -0.@201 + ©.371 Sret + B.291 Mret R= = 195
(-0, 6Q0) {(6.88) (1.8s8) F(2,%24)=3%9.28 £=0.000

T statistics are in parentheses.

The coefficients of the share return are now well below half; the
indicated elasticity of Kus it ~0.619 and that of ke is —~@.&629.
The hypothesis that the coefficients of the share return are
equal to unity is once again convincingly rejected at the @.1%
level (T~Btatistics of 8.68 and 11.66 respectively).

These results enable us to identify the source of the negative
correlation between K and § that led to the rejection of the
naive model in the first place. First of all, there is no firm
evidence of the dependence of K on 8 through the CCYI's policy of
enswring & fair conversion value. 1+ K were depentdenl on 8 in
that manner, then any change in 8, market related or not, should
cause K to move in the opposite direction. Our empirical results
show that when we look at market related changes in 8, we are
wable to reject the hypotheeis that K is independent of 8. The
elasticity of V with respect to 5 as measured by the ratio of the
bond beta to the share beta is not statistically significantly
different from unity. We would like to add though that the
elandard errors of the betas are somewhat large and we hesitate
to say that the data rejects the hypothesis that the CCI is
expected to adjust the convereion ratio on the basie of the
actual market price of the share. We prefer to make the more
rautious statement that there iz no statistical evidence for this

hypothesis.

e have strong evidence for the presence of the dilution effect
which predicts that excgenous changes in K cause S to ghange in
the opposite direction. This is reflected in the fact that the
negative elasticity between K and S which is present when we
tonsider all changes in S disappeare when we consider only market
related changes where the dilution effect is absent. The
negative elasticity becomes even more pronounced when we tonsider
non market related changes where the dilution effect is expected
to be stronger.

The observed elasticities may be summarized as follows:

7



Elast. Elast. Elast. Elast.
of "V of Km of Ve of Ko

Market related changes 1.187 @.187 @.761 ~@. 239
in stock price
Mon market related changes 0. 381 -A.617 @a.371 ~@A. 62T
in stoock porice
@11 changes in stock price @, S@% Q. 4G @.417 - @, HHA
Lo — . -

Conclusion

e empirical results show 1hat the conver tible bond with
unspecified terms is quite different from the ordinary
convertible bond. We find that, with unspecified terms, the
implicaticans for the bond value of changes in stock price are
quite complex, and require a disentanglement of the different
sources of changes in stock price. :

While the normal convertible bond is expected to move in tandem
with the share, the bond with unspecified terms can and does move
in an opposite direction. The empirical tdata shows that the
market does revise its expectation of the likely conversion terms
on the basie of whatever fresh information it receives. If such
informaticon causes the market to revise the expected conversion
ratio upward (downward), the bond price rises {falls) and,

because of the dilution effect, the stock price falls (rises).
the empirical evidence that this effect is very pronounced
indicates that the market does face considerable uncertainty
aheut the likely conversion terms. This is a wholly needlezs
source of uncertainty that has been created solely by the
guvernment ‘s policy of encouraging the issuing corporation not to
prespecify the conversion terms.

(e of the justificalions for the unspecified terms was that the
CCT could ensure that the conversion terms are "fair” ex-post arid
et merely es-ante. In other worde, the CCI fixing the
conversion terms at the time of conversion could ensure that the
tindholders do nol suffer from a severe adverse movenent of the
share price between issue and conversion. The empirical data
does not provide any evidence that the market expects the CCI to
protect their interests in this fashion. We are unable to
statistically reject the hypothesie that the CCI is not expected
to play any such moderating role.

This study, therefore, shows that unspecified terme have ohily
added to the uncertainty of the bondholders without giving them

any perceived benefite,  The implication for gover nrient pelicy is

10



that the seystem of unspecified conversion terms must be
ahol ished.

In a companion paper, Barua ahd Varma (1991) have presented a
theoretical model for the valuation of the convertible bond with
wnspeci fied conversion terme. That valuation model containe an
unobeervable state variable representing the market ‘s expectation
shout the CCl's pelicy which makes it difficult to test the
valuation eqguation itself. The principal testable implication of
thie model is that the elasticity of V with respect to 8 would be
highest for market related changes in S, lowest for non mar ket
vl ated changes, and in hetween for all changes put together.

611 these elasticities are predicted to be less than or equal to
waiity. These predictions of the model are confirmed in the above

empirical results.
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