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he importance of the debt market in
an emerging economy cannot be
overemphasised. In the presence of uncer-
tainty and prudential norms, banks often
decline to lend for long term projects, and
borrowing from overseas markets may be
constrained by country risk perceptions and
restrictions on capital mobility. At the same
time, businesses in these countries are of-
ten closely held within families and com-
munities, and the fear of loss of power of-
ten keep such companies away from the
primary market for equities. In such cases,
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debt securities may emerge as the mainstay
of the credit and capital markets. Even in a
fairly well developed emerging financial
market like that in India, 63.29 percent,
70.74 percent and 87.83 percent of the new
capital raised during 1999-2000, 2000-01
and 2001-02 respectively were raised by way
of non-convertible debentures.'

Besides, the debt market allows appro-
priate evaluation of non-systematic risk, and
dissemination of the perception of the inves-
tors about firm specific risk by way of the
spreads that the corporate bonds command
over the benchmark rates. Finally, the debt
market helps generate the (zero coupon) yield
curve which reflects the expectations of the
investors about future interest rates, and
thereby becomes an invaluable analytical tool
for both monetary authorities and investors
in instruments like financial derivatives.

Recent research on the bond mar-
ket has focused primarily on the term struc-
ture of interest rate.? For example, attempts
have been made to bridge the gap between
stylized models like those by Cox, Ingersoll
and Ross, and Heath, Jarrow and Morton.
Others have used non-parametric tech-
niques to estimate the term structures of
specific countries (Jiang, 1998) and specific
types of securities (Briys and de Varenne,
1997; Duffie and Singleton, 1999). And yet
others have explored the covariance be-
tween the prices of futures contracts and
the cost-of-carry relationship that is deter-
mined by the underlying interest rates (de
Roon, Nijman and Veld, 1998).

However, analyses of the structure of
the debt market are few and far between.?
Indeed, the literature on the impact of mar-
ket structures on the price discovery mecha-
nism and market efficiency has largely been
limited to the equity market, with special
emphasis on the market for limit orders. But
it is safe to hypothesize a priori that market
structures have a definitive impact on the price
discovery process in the debt markets, and
hence on their efficiency. The endeavor of this
paper would be twofold: it wouldtrace the
evolution of the Indian bond market, and
draw conclusions about the nature of the
market itself from the available data. Given
that the market for dated government securi-
ties is much deeper and wider than the mar-
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ket for corporate bonds, the empirical analy-
sis will be restricted to the data available from
the market for dated government securities.*
As we shall see later, the data indicates that
while the market for government bonds in
India has matured significantly during the
1990s, the structure of the market still fosters
illiquidity and, as a consequence, perverse
pricing of government securities.

We have structured this article by
first tracing the evolution of the secondary
market for government securities in India.
Based on the microstructure of the market
described in this previous section, we then
argue in the second section of this article
that the Indian secondary market for bonds
is imperfect and that this imperfection is
reflected in mispricing of the securities. We
then propose two tests, one direct and the
other indirect, to test the hypothesis of
mispricing. Using data provided by the Re-
serve Bank of India (RBI), we test the hy-
pothesis in the third section of the article
and find that the hypothesis finds favor with
the data. In the last part of the article, we
are able to draw some conclusions.

1. THE MARKET FOR GOVERNMENT
SECURITIES

The most pervasive feature of the Indian
bond market is that while a large number of
financial institutions, banks and corporate
entities issue bonds on a regular basis, trad-
ing in the secondary market is overwhelm-
ingly dominated by government securities.
Indeed, on average, T-bills and dated gov-
ernment securities account for more than 85
percent of the trade in the secondary market
for debt instruments. Hence, we shall focus
on the structure of the secondary market for
dated government securities.

Prior to April 1993, the prices/yields
of government securities were not market
driven. The government fixed the yields
(and coupons) at low levels in the primary
market, so as to reduce its cost of borrow-
ing. As a consequence, banks had little in-
centive to purchase government securities,
and hence the statutory liquidity ratio
(SLR) was continually raised during the
1970s and 1980s. Since banks purchased




government securities largely (if not
wholly) to meet their SLR requirements,
transactions in the secondary market were
few and infrequent. Further, the secondary
market remained an over-the-counter
(OTC) market with scheduled commercial
banks as the main market participants.
Hence, there were significant barriers to
dissemination of information about prices
and yields in the secondary market, and it
was marked by absence of market mak-
ers. The resultant informational problems,
and the ability of large buyers and sellers
to influence prices added to the unattrac-
tiveness of trading in the secondary mar-
ket for government securities.

The years 1994 and 1995 were
marked by developments that are likely to
shape the future of India’s debt market. In
June, 1994, the wholesale debt market
(WDM) of the National Stock Exchange
(NSE) commenced operation with 224 se-
curities carrying an outstanding debt value
of INR 135 billion.” The WDM provides a
fully automated screen-based trading plat-
form that is order driven. It matches best
buy and sell orders on a price-time priority,
while maintaining complete anonymity.

The initiative taken by the NSE found
official support in March, 1995 when the gov-
ernment and the RBI oversaw the emergence
of primary dealers. The emergence of primary
dealers (PDs)® coincided with auction-based
sale of government
securities in the pri-

with two-way quotes for securities, was ex-
pected to alleviate the informational problems
in the secondary market. Further, the SLR re-
quirements were reduced to 30 per cent in
March 1995, from 37.5 per cent in 1992,
thereby releasing government securities for
price-driven trade in the secondary market.’

In 1995, the RBI also introduced the
delivery-against-payment system for all gov-
emment securities. Apart from making it diffi-
cult for traders to manipulate prices with un-
covered long or short positions, which could
be netted out before actual delivery, the sys-
tem was aimed at eliminating counterparty
risk. This system, which mandated that all
trades in government securities be routed
through the subsidiary general ledger (SGL)
accounts with the RBI, was followed, in 1998,
by the establishment of custodial and deposi-
tory services for these securities by National
Securities Depository Limited (NSDL), Stock
Holding Corporation of India Limited (SHCIL)
and National Stock Clearing Corporation
Limited (NSCCL). The establishment of these
services significantly reduced the probability
of bad deliveries, and therefore encouraged
trading in the secondary market. Further en-
couragement came from the government in
1998, in the form of elimination of stamp duty
on trades in debt securities.

It is evident that the Indian market
for government securities has come a long
way since the days of financial repression

mary market, re-
placing the earlier
system whereby
government secu-
rities were wholly
underwritten by 5000
the RBI at some
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Figure 1b
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which persisted till the early 1990s. How-
ever, several problems continue to persist.
First, the market continues to lack in width.
On any given day, only about 25-30 gov-
ernment securities, known as “benchmark
securities,”!° are traded in the secondary
market, the total number of dated govern-
ment securities outstanding being well over
100. The consequence of this lack of width
is that during most days and indeed weeks
it is difficult if not impossible to find trades
in securities across the spectrum of the term
structure, thereby making the generation
of a viable yield curve extremely difficult.
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of the trades in the
government secu-
rities market can
be traced back to
“asset-liability
mismatch of par-
ticipating institu-
tions or in their
statutory obliga-
tions” (Nag and
Ghose, 2000).
Since the number
of trades per “av-
erage” bond is the
best possible indi-
cator of competi-
tive trading in the
secondary mar-
ket,'2 especially when the market is OTC and
is dominated by large players like State Bank
of India (SBI), Life Insurance Corporation
of India (LIC) and Unit Trust of India (UTI),"*
the extent to which the secondary market
for government bonds experiences competi-
tive price setting is questionable a priori.
Finally, data indicates that while the
growth of turnover at the WDM has been
impressive, until March, 2002 trades regis-
tered at the WDM did not account for more
than 50-55 percent of the turnover in the gov-
ernment securities market, as recorded in the
SGL of the RBI (see Figure 2). In other words,

Further,
while the depth of 3
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price signals associated with trades are not
necessarily available for all traders at the
time when the trades are negotiated. This
further strengthens the hypothesis that trad-
ing in the secondary market for government
securities does not yet take place in a com-
petitive price-searching environment.

2. EXPECTED IMPACT OF MARKET
STRUCTURE ON PRICES

As mentioned above, an important role
played by a bond market is that the prices
negotiated in this market signals interest rate
expectations of the market participants, in-
terest rate being a key macro-financial vari-
able that affects many other macro-finan-
cial variables like the GDP and the stock
market index. Hence, the key issue that de-
mands a close look is the impact of the mar-
ket microstructure on the pricing process. If
prices do not accurately signal the expecta-
tions of the market participants about fu-
ture interest rates, there is a strong case for
altering the market structure to ensure that
the pricing process becomes more efficient.
A priori, what can we expect about
the pricing process in the secondary mar-
ket for government securities in India, in
the light of its evolution during the 1990s?
We have already noted that the secondary
market is dominated by a few large play-
ers, and that the negotiated prices for a sig-
nificant propor-
tion of the trades

about the future interest rates. We can,
therefore, expect to find evidence of
mispricing in the secondary market for gov-
ernment securities in India.

The direct evidence for mispricing can
be derived from the fact that, unlike stock
prices, bond prices have precise relationships
with an important macroeconomic variable:
the interest rate (Fabozzi, 1996, ch. 14).
Hence, while a stock market is deemed to be
efficient if the stock prices are a random walk,
efficiency in the bond market would imply
that, given a well-defined term structure of
interest rates reflecting the market’s expec-
tations about future interest rates, bonds of
similar maturities and characteristics would
have similar prices. In other words, if intra-
month variations in prices/yields of securi-
ties of similar maturities and characteristics
are high, it can be concluded that the law of
one price is violated.

The indirect evidence for mispricing
can be derived from the behaviour of trad-
ers. Ifit is widely believed that the term struc-
ture derived from market prices is accurate,
rational traders should not refrain from trad-
ing in securities of all maturities after pric-
ing them using the available yield curve. If,
on the other hand, it is widely believed that
the estimated prices, and hence the avail-
able term structure, are inaccurate, traders
would have to depend on their private in-
formation to price the bonds, and are there-
fore likely to refrain from trading in longer
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term securities, given that a trader is more
likely to have accurate private information
about short term movements in interest rates
than about long term movements in inter-
est rates. In other words, a bond is likely to
be traded more when it is close to maturity
and is therefore a short term instrument than
when it is far from maturity and is a me-
dium or long term instrument.

3. EVIDENCE ON THE PRICING
OF GOVERNMENT BONDS

Available data suggest that while the
pricing process in the secondary market
is not completely

end of the same month. In case of a zero
coupon bond, where accrual of coupon
payments are a non-issue, the price at
the end of a month would be greater than
the price at the beginning of the month,
unless there is a significant revision in
expectations about future interest rates.
During the June, 1996-March, 1997 pe-
riod, for example, the geometric mean
of the intra-month price range of these
months was about INR 1.03. Given this
level of intra-month variation, and a
price of INR 70.00 for the INR 100.00 par
value bond 2.5 years from maturity, it
can easily be verified that the implicit
change in the yield to maturity (YTM) of
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Table 1

Spot and Forward Rates

Months  spot 97 fwd-11:96 Months spot98 Fwd-11:97 fwd-12:96 Months spot 99 fwd-11;98 fwd-12:97

Jan-97 Jan-98 12.29 Jan-99 10.55 13.91

Feb-97 10.64 Feb-98 11.83 13.77 Feb-99 10.48 12.00 1843
Mar-97 10.41 Mar-98 11.01 13.64 Mar-99 10.35 10.90

Apr-97 9.55 Apr-98 9.15 11.95 Apr-99 10.58 11.18 13.19
May-97 10.18 May-98 9.61 12.37 May-99 10.55 12.19 13.82
Jun-97 9.51 12.88 Jun-98 10.16 12.32 13.20 Jun-99 10.40 12.01 13.78
Jul-97 9.22 15.34 Jul-98 9.97 10.79 13:53 Jul-99 10.32 1217 1213
Aug-97 9.18 15.50 Aug-98 9.53 9.99 13.52 Aug-99 10.12 12.37 12.13
Sep-97 9.03 13.56 Sep-98 n.a 11.82 13.24 Sep-99 10.51 12,11
Oct-97 8.58 13.21 Oct-98 10.94 10.86 12.47 Oct-99 10.51 11.90 11.96
Nov-97 Nov-98 10.02 Nov-99

Dec-97 9.33 Dec-98 10.70 10.88 Dec-99

Months  spot 00fwd-11:99  fwd-12:98 fwd-13:97  Months  spot 01 fwd-11:00 fwd-12:99 fwd-13:98 fwd-14:97

_Jan-00 10.20 12.16 777 Jan-01 9.69 FGCIN v
Feb-00 9.66 12.26 11.41 13.53 Feb-01 22 9.83 938,
Mar-00 10.03 11.84 12.78 Mar-01 8.73 10.14
Apr-00 9.60 11.37 11.66 15.25 | Apr-01 8.77 9.66 11.20 11.49 412
May-00 9.36 11.20 10.98 12.80 | May-01 | 8.63 9.63 11.24 11.63 7.30

~ Jun-00 9.72 11.36:  12:01 12:5:1 Jun-01 8.01 998 11.21 13.40 6.57
Jul-00 9,80 11.26 12.43 10.89 | Jul-01 7.45 10.18 11.35 11.91 7.05

| Aug00 | 1075 1073 1256 11.26 |Aug01 | 7.9 1073 1101 1220 548
Sep-00 10.81 10.84 11.26 | Sep-01 | 7.29 10.58 10.92 12,02 7.93
Oct-00 10.45 13.15 12.16 977 | Oct-01 | 7.04 1081  8.53 7.46

~ Nov-00 10.26 Nov-01 6.78 10.37 .- n
Dec-00 10.31 11.89 1047 | Dec-01 6.93 10.11 7.54

Note: fwd-1n:vy = one vear forward rate n year(s) from now, computed in 19yy or 20yy.

the bond would be about 119 basis
points over a 12 month period which is
fairly steep given the historical spot rates
in times of relatively easy money policy
(Nag and Ghose, 2000; Money and Fi-
nance, various issues). In other words,
the intra-month variation in the YTMs
that is implicitly suggested by the intra-
month price range of the ZCB is higher
than expected, i.e., the price range it-
self is higher than expected. This result
found support in similar experiments in-
volving other government securities in-
volving coupon bonds.

The indirect evidence about the
imperfections associated with the pricing
process is equally compelling. Data pre-
sented in Figures 4a and 4b indicate that
trading in bonds follow an U pattern:'?
When a bond is first introduced, it is
traded heavily for a few months. Then
the trading in the bond subsides and very
few trades take place, if at all. Finally,
when the bond nears maturity and be-
comes a de facto money market instru-
ment, it is traded heavily once again. The
only plausible explanation that fits this
observed pattern of trading is as follows:
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When a bond is introduced in the mar-
ket, there is trading among market par-
ticipants for price discovery and to facili-
tate asset-liability management of some
of the participants. Once this process is
completed, prevailing uncertainty about
long term interest rates prevent any fur-
ther trading. Finally, when the bond
nears maturity, market participants, who
have a better private view of short term
interest rates than longer term rates, once
again actively trade the bond.

Is this explanation, which empha-
sizes the lack of trust of market participants
on expected longer term interest rates mani-
fested by a yield curve, consistent with the
actual interest rates? A yield curve provides
us with spot interest rates for various time
horizons. Suppose that we know the spot
rates for the t-th and the (t+1)-th time peri-
ods. In a perfect market, the rule of no-arbi-
trage will guarantee that if we buy a bond
that matures in period t and then invest it
for one more period at the prevailing 1-year
interest rate, the return from this investment
strategy will equal the return from the in-
vestment in a bond that matures in period
(t+1). From this no-arbitrage relationship, we
can estimate the 1-year rate that is expected
to prevail in period t, and this is known as
the 1-period forward rate, t periods from now.
If, the market is perfect and the state of the
macro- economy is stable, then this expected
rate should be arbitrarily close to the actual
1-year spot rate prevailing in period t.

Data presented in Table 1 indicate
that there is a significant difference be-
tween expected future spot rates, as given
by the forward rates, and the actual spot
rates realized in the future. The gap be-
tween the expected and the actual rates
are even greater when we compare the
latter with 1-year rates expected two or
three years in advance (i.e., the 1-year
forward rate 2 or 3 years from now).'®
Moreover, while the extent of divergence
between actual and expected interest
rates has come down considerably since
1997, the gap between the actual and
expected 1-year rates remained steady at
150-200 basis points between 1998 and
2001. While it is difficult to say how much
of this divergence can be attributed to
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market imperfections and how much of
it to macro- economic instability, it is
evident that a rational market partici-
pant is unlikely to accept the forward
rates implied by the Indian yield curves
at their face value, and this would im-
pede that pricing of and trading in me-
dium and long term securities.

4. CONCLUDING VIEWS

The Indian bond market has matured sig-
nificantly during the past decade. The
amount raised by the government, pub-
lic sector and quasi-government entities
and corporate organizations from the
market for fixed income securities far out-
strip the amount raised by way of equity.
This has been matched by an increase in
the depth and width of the secondary
market for bonds, both in terms of the face
value of the bonds traded and in terms of
the average frequency of trading per bond.
At the same time, the fixed income instru-
ments have become increasingly sophis-
ticated. Both the government and corpo-
rate organizations issue floating rate
bonds, and bonds with embedded options
have made their appearance. Indeed, with
the abolition of stamp duty, and the in-
troduction of rupee denominated interest
rate derivatives, the bond market may be
poised for a take off.

However, the growth of the second-
ary market for bonds has been held back by
three factors that continue to haunt the In-
dian market. First, while there has been a
significant improvement of the Indian
economy in so far as macroeconomic stabil-
ity is concerned, high fiscal deficit and the
consequent dependence on monetary policy
as the engine of growth — even as it remains
the instrument for managing inflation and
exchange rates — has made it difficult to form
accurate expectations about future spot rates.
Second, the market is dominated by large
buyers and sellers like the UTI and SBI who
can influence the market price significantly,
and many of the large buyers and sellers are
commercial banks who buy and sell bonds
largely to mitigate problems associated with
asset-liability mismatch. As a consequence,




