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ffi he importonce of the debt morket in

c tn  emerg ing economy cOnnot  be
overemphqsised. In the presence of uncer-
tointy ond prudentiol norms, bonks often
decline to lend for long term projects, ond
borrowing from overseos morkets moy be
constroined by country risk perceptions ond
restrictions on copitol mobility. At the some
time, businesses in these countries qre of-
ten closely held within fomilies ond com-
munities, ond the feor of loss of power of-
ten keep such componies owoy from the
primory morket for equities. In such coses,
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debt securities moy emerge os the moinstoy
of the credit ond copitol morkets. Even in o
foirly well developed emerging finonciol
morket like thot in India, 63.29 percent,
7O.74 percent ond 87.83 percent of the new
copitol roised during 7999-2000, 2000-01
ond ZOOI-OZ respectively were roised by way
of non-convertible debentures. 1

Besides, the debt morket ollows oppro-
priote evoluotion of non-systemotic risk, ond
disseminotion of the perception of the inves-
tors obout firm specific risk by woy of the
spreads thot the coryorote bonds commond
over the benchmork rotes. Finolly, the debt
morket helps generote the (zero coupon) yield
curve which reflects the expectotions of the
investors about future interest rotes, onC
therebybecomes on involuoble onolyticol tool
for both monetory outhorities ond investors
in instruments like finonciol derivotives.

Recent reseorch on the bond mor-
ket hos focused primorily on the term struc-
fure of interest rote.2 For exomple, ottempts
hove been mode to bridge the gop between
stylized models like those by Cox, Ingersoll
ond Ross, ond Heoth, |orrow ond Morton.
Others hove used non-porometric tech-
niques to estimote the term structures of
specific countries (Jiong, 1998) ond specific
Wpes of securities (Briys ond de Vorenne,
1997; Duffie ond Singleton, 1999). And yet
others hove explored the covorionce be-
tween the prices of futures controcts ond
the cost-of-corry relotionship thot is deter-
mined by the underlying interest rotes (de
Roon, Nijmon ond Veld, 1998).

Howeveq, onolyses of the strucfure of
the debt morket ore few ond for between.3
Indeed, the literoture on the impoct of mor-
ket strucfures on the price discovery mecho-
nism ond morket efficiency hos lorgely been
limited to the equity morket, with speciol
emphosis on the morket for limit orders. But
it is sofe to hypothesize a priori thot morket
strucfures hove o definitive impoct on the price
discovery process in the debt morkets, ond
hence on their efficiency. The endeovor of this
poper would be twofold: it would'troce the
evolution of the Indion bond morket, ond
drow conclusions obout the noture of the
morket itself from the ovoiloble doto. Given
thot the morket for doted government securi-
ties is much deeper ond wider thqn the mor-
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ket for corporote bonds, the empiricol onoly-
sis will be restricted to the doto ovoiloble from
the morket for doted government securities.a
As we sholl see lote4 the doto indicotes thot
while the morket for government bonds in
Indio hos motured signiflcontly during the
1990s, the strucfure of the mqrket still fosters
illiquidity ond, os o consequence, perverse
pricing of govemment securities.

We hove structured this orticle bv
first trocing the evolution of the secondory
morket for government securities in Indio.
Bosed on the microstructure of the morket
described in this previous section, we then
orgue in the second section of this orticle
thot the Indion secondory morket for bonds
is imperfect ond thot this imperfection is
reflected in mispricing of the securities. We
then propose two tests, one direct ond the
other indirect, to test the hypothesis of
mispricing. Using doto provided by the Re-
serve Bonk of Indio (RBI), we test the hy-
pothesis in the third section of the orticle
ond find thot the hypothesis finds fovor with
the doto. In the lost port of the orticle, we
ore oble to drow some conclusions.

,I . THE MARKET FOR GOVERNMENT
SECURITIES

The most pervosive feoture of the Indion
bond morket is thot while o lorge number of
finonciol institutions, bonks ond corporote
entities issue bonds on o regulor bosis, trod-
ing in the secondory morket is overwhelm-
ingly dominoted by government securities.
Indeed, on overog€, T-bills ond doted gov-
ernment securities occount for more thon 85
percent of the trode in the secondory morket
for debt instruments. Hence, we sholl focus
on the structure of the secondory morket for
doted government securities.

Priorto April 1993, the prices/yields
of government securities were not morket
driven. The government fixed the yields
(ond coupons) of low levels in the primory
morket, so crs to reduce its cost of borrow-
ing. As o consequence, bonks hod little in-
centive to purchose government securities,
ond hence the stotutory liquidity rotio
(SLR) wos continuolly roised during the
797Os ond 1980s. Since bonks purchosed
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government  secur i t ies  lo rge ly  ( i f  not
wholly) to meet their SLR requirements,
tronsoctions in the secondory morket were
few ond infrequent. Further, the secondory
morket remoined on over-the-counter
(OTC) morket with scheduled commerciol
bqnks os the moin morket porticiponts.
Hence, there were significont borriers to
disseminotion of informotion obout prices
ond yields in the secondory morket, ond it
wcls morked bv obsence of morket mok-
ers. The resultont informotionol problems,
ond the obility of lorge buyers ond sellers
to influence prices odded to the unottroc-
tiveness of troding in the secondory mor-
ket for government securities.

The yeors 1994 ond 1995 were
morked by developments thot ore likely to
shope the future of Indio's debt morket. In
fune, 1994, the wholesole debt morket
(WDM) of the Notionol Stock Exchonge
(NSE) commenced operotion with 224 se-
curities corrying on outstonding debt volue
of INR 135 billion.s The WDM provides o
fully outomoted screen-bosed troding plot-
form thot is order driven. It motches best
br.ry ond sell orders on o price-time priority,
while mointoining complete ononymity.

The initiotive token by the NSE found
officiol support in Morch ,7995 when the gov-
ernment ond the RBI oversow the emergence
of primory deolers. The emergence of primory
deolers (PDs)6 coincided with ouction-bosed
sole of govemment
securities in the pri-

with two-woy quotes for securities, wos ex-
pected to olleviote the informotionol problems
in the secondory morket. Furtheq, the SLR re-
quirements were reduced to 30 per cent in
Morch 1995, from 37.5 per cent in 1992,
thereby releasing government securities for
price-driven trode in the secondory morket.e

In 1995, the RBI olso introduced the
delivery-ogoinst-poyment system for oll gov-
emment securities. Aport from moking it diffi-
cult for hoders to monipulate prices with un-
covered long or short positions, which could
be netted out before ocfuol delivery the sys-
tem wos oimed of eliminoting counterpafty
risk. This system, which mondoted thot oll
trodes in government securities be routed
through the subsidiory generol ledger (SGL)
occouhts with the RBI, wos followed, in 1998,
by the estoblishment of custodiol ond deposi-
tory senrices for these securities by Notionol
Securities Depository Limited (NSDL), Stock
Holding Corporotion of Indio Limited (SHCIL)
ond Notionol Stock Cleoring Corporotion
Limited (NSCCL). The estoblishment of these
services signifi contly reduced the probobility
of bod deliveries, ond therefore encouroged
troding in the secondory morket. Further en-
courogement come from the government in
7998, in the form of eliminotion of stomp duf
on trodes in debt securities.

It is evident thot the Indion morket
for government securities hos come o long
woy since the doys of finonciol repression

mory morket, re-
plocing the eorlier
system whereby
govemment secu-
rities were wholly
underwritten by
the RBI ot some
pre  -de te rm ine  d
price-yield. More
importontly, the
PDs were in o posi-
tion to moke mor-
ketsT ond provide
two-woy quotes to
porticiponts in the
secondory mor-
ket.8 Screen bosed
troding, together

Figure 1a
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of the trodes in the
government secu-
rities morket con
be troced bock to
"  0sse t - l i ob i l i t y
mismotch of por-
ticipoting institu-
tions or in their
stotutory obligo-
tions" (Nog ond
Ghose,  2000) .
Since the number
of trodes per " av-
eroge" bond is the
best possible indi-
cotor of competi-
tive troding in the
secondory mor-

2ov"'l

Year 1996 Yeat  1gg7 Year 1998 Year 1999 Year 2OOO

Gl Rs. '1-5 Cr E  R s . 5 - 1 O  C r

E R s . 1 O - 5 O  C r  f l R s . 5 O - 1 O O  C r  I g ' t ' R s ' 1 O O  C r

Note:  1 cr .  ( i .e. ,crore)  = 1OO mi l l ion

E  l .  t .  Rs .1  Cr

while the depth of
the morket hos in-
creosed consider-
obly both in terms
of the oggregote
rupee turnover
ond number  o f
trodes (see Figure
1o ) ,  os  o l so  i n
terms of  the n-
bond concentro-
t ion ro t io ,11 the
number of trodes
per security con-
tinues to be low on
Over0ge. Indeed,
there ore few pro-
viding speculotors
I iquidi ty in the
morket, ond most

which persisted till the eorly 1990s. How-
ever, severol problems continue to persist.
First, the morket continues to lock in width.
On ony given doy, only obout 25-30 goY-
ernment securities, known os "benchmork
securities,"l0 ore troded in the secondory
morket, the totol number of doted govern-
ment securities outstonding being well over
100. The consequence of this lock of width
is thot during most doys ond indeed weeks
it is difficult if not impossible to find trodes
in securities ocross the spectrum of the term
structure, thereby moking the generotion
of o vioble yield curve extremely difficult.

Fu r t he r ,

ket,12 especiolly when the morket is OTC ond
is dominoted by lorge ployers Iike Stote Bonk
of Indio (SBI), Life Insurctnce Corporotion
of Indio (LIC) ond Unit Trust of Indio (UTI),13
the extent to which the secondory morket
for government bonds experiences competi-
tive price setting is questionoble a priori. -- 

Finolly, doto indicotes thot while the
growth of turnover ot the WDM hos been
impressive, until Morch , 2OOZ trodes regis-
tered of the WDM did not occount for more
thon 50-55 percent of the turnover in the gov-
ernment seiurities morket, os recorded in the
SGL of the RBI (see Figure Z).ln other words,

Figure 2
l

Relative importance of WDM in secondary marketfor
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price signols ossocioted with trodes ore not
necessorily ovoiloble for oll troders of the
time when the trodes ore negotioted. This
further strengthens the hypothesis thot trod-
ing in the secondory morket for government
securities does not yet toke ploce in o com-
petitive price-seorching environment.

2. EXPECTED IMPACT OF MARKET
STRUCTURE ON PRICES

As mentioned obove, on importont role
ployed by o bond morket is thot the prices
negotioted in this morket signols interest rote
expectotions of the morket porticiponts, in-
terest rote being o key mocro-finonciol vori-
oble thot offects monv other mocro-finon-
ciol voriobles like the GDP ond the stock
morket index. Hence, the key issue thot de-
monds o close look is the impoct of the mor-
ket microstructure on the pricing process. If
prices do not occurotely signol the expecto-
tions of the morket porticiponts obout fu-
ture interest rotes, there is o strong cose for
oltering the morket structure to ensure thot
the pricing process becomes more efficient.

A priori, whot ccln we expect obout
the pricing process in the secondory mor-
ket for government securities in Indio, in
the light of its evolution during the 1990s?
We hove olreody noted thot the secondory
morket is dominoted by a few lorge ploy-
ers, ond thot the negotioted prices for o sig-

obout the future interest rqtes. We con,
therefore ,  expect  to  f ind  ev idence o f
mispricing in the secondory morket for gov-
ernment securities in Indio.

The direct evidence for mispricing con
be derived from the foct thot, unlike stock
prices, bond prices hove precise relotionships
with on importont mocroeconomic vorioble:
the interest rote (Fabozzi, 1996, ch. 14).
Hence, while o stock morket is deemed to be
efficient if the stock prices crre o rondom wolk,
efficienry in the bond morket would imply
thot, given o well-defined term structure of
interest rotes reflecting the morket's expec-
totions obout future interest rotes, bonds of
similor moturities ond chorocteristics would
hove similor prices. In other words, if intro-
month voriotions in prices/yields of securi-
ties of similor moturities ond chorocteristics
ore high, it con be concluded thot the low of
one price is violoted.

The indirect evidence for mispricing
con be derived from the behoviour of trod-
ers. If it is widely believed thot the term struc-
ture derived from morket prices is occurote,
rotionol troders should not refroin from trod-
ing in securities of oll moturities ofter pric-
ing them using the ovoiloble yield curve. If,
on the other hond, it is widely believed thot
the estimoted prices, ond hence the ovoil-
oble term strucfure, ore inoccurote, troders
would hove to depend on their privote in-
formotion to price the bonds, ond ore there-
fore likely to refroin from trading in longer

ni f icont propor-
tion of the trodes
remoin privote in-
formot ion unt i l
they ore registered
wi th  the SGL of
the RBI. In such o
morket, the prob-
obility of morket
mon ipu lo t i on
ond mispricing is
high, ond prices
moy be deter -
mined more by
relotive borgoin-
ing powers of the
buyer  ond the
seller rother thon
by expectot ions

Figure 3
l n t ra -month  Var ia t ion  in  Bond Pr ice
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term securities, given thot o troder is more
likely to hove occurote privote informotion
obout short term movements in interest rotes
thon obout long term movements in inter-
est rotes. In other words, o bond is likely to
be troded more when it is close to moturity
ond is therefore q short term instrument thon
when it is for from mofurity ond is o me-
dium or long term instrument.

3.  EVIDENCE ON THE PRICING
OF GOVERNMENT BONDS

Avoiloble doto suggest thot while the
pricing process in the secondory morket
is not completely

end of the some month. In cose of o zero
coupon bond, where occruol of coupon
poyments ore o non-issue, the price ot
the end of o month would be greoter thon
the price ot the beginning of the month,
unless there is o signif icont revision in
expectotions obout future interest rotes.
During the |une, I996-Morch, 7997 pe-
riod, for exomple, the geometric meon
of the intro-month price ronge of these
months wos obout INR 1.03. Given this
Ievel  of  intro-month vor iot ion, ond o
price of INR 70.00 for the INR 100.00 por
volue bond 2.5 years from moturity, it
con eosily be verif ied thot the implicit
chonge in the yield to moturity (YTM) of

qrbitrory, the in-
tro-month vor i -
crnce of o bond's
yields is s igni f i -
con t .  Fo r  ex -
omple, while the
p r i ce  o f  o  ze ro
coupon  bond
(ZCB) matur ing
on  I onuo ry  18 ,
t999 monotoni-
co l l y  i nc reoses
ond opprooches
i t s  f qce  vo lue
( INR  100 )  ove r
time, wide intro-
mon th  vo r i o -
tions in prices is
evident even for

t roded  secu r i t y
(see Figure 3).14

How s i g -
n i f i c0n t ,  how-
ever, is the intra-
month voriotion
in price? Theories
obout bond pric-
ing indicote thot
there would nec-
essorily be o dif-
ference between
the prices of the
bond o t  the be-
g inn ing  o f  o
month ond ot the

Figure 4a
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Government of India dated security carrying a coupon of 13.5 percent and maturing in 2001.

t h i s h i g  h l y Figure 4b
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Table 1

Mont ths spot  98 Fwd- l  l : Months soot  99 twd-1 
' l  

:98 twd-12:

lan-97 fan-98 12.29 lan-99
. t  0 .55 13.91

Feb-97 10.64 Feb-98 1 1 .83 13.77 Feb-99 10.48 12.00 13.73

Mar-97 10 .4 .1 Mar-98 1 1 . 0 1  1 3 . 6 4 Mar-99 1 0 . 3 5  1 0 . 9 0

Apr-97 9 .55 Apr-98 9 . 1 5  1 1 . 9 5 Apr-99 1 0 . 5 8  1 1 . 1 8  1 3 . 1 9

May-97 1 0 . 1 8 Mav-98 9 . 6 1  1 2 . 3 7 Mav-99 10 .55  12 .19  13 .82

lun-97 9 . 5  r  1 2 . 8 8 f un-98 1 0 . ' 1 5  1 2 . 3 2  1 3 . 2 0 f un-99 1 0.40 12.01 13.78

lul-97 9 .22  15 .34 f ul-98 9 .97  10 .79  13 .53 ful-99 10 .32  12 .17  12 .13

Aug-97 9 . 1 8  1 5 . 5 0 Aug-98 9.s3 9.99 13.52 Aug-99 10 .12  12 .37  12 .13

Sep-97 9 . 0 3  1 3 . 5 6 Sep-98 n .a  11 .82  13 .24 Sep-99 1 0 . 5 1  1 2 . 1 1

Oct-97 B .5B  13 .21 Oct-98 10.94 10.86 12.47 Oct-99 10.51 1 ' , t  .90 11 .96

Nov-97 Nov-98 10.o2 Nov-99

Dec-97 9 . 3  3 Dec-98 10 .70  10 .88 Dec-99

the bond would  be obout  7L9 bos is
points over o 72 month period which is
foirly steep given the historicol spot rotes
in t imes of relotively eosy money policy
(Nog ond Ghose, 2OOO; Money ond Fi-
nonce, vorious issues). In other words,
the intro-month voriotion in the YTMs
thot is implicit ly suggested by the intro-
month price ronge of the ZCB is higher
thon expected, i.e., the price ronge it-
self is higher thon expected. This result
found support in similor experiments in-
volving other government securit ies in-
volving coupon bonds.

Spot and Forward Rates
hs  spo t  97  fwd- l  1 :96  Mon th 9B 97 fwd-12:96 99 fwd-11:98 2 : 9

The indirect evidence obout the
imperfections ossocioted with the pricing
process is equolly compell ing. Doto pre-
sented in Figures 4cr ond 4b indicote thot
troding in bonds follow on U pottern:1s
When o bond is f irst introduced, it is
troded heovily for o few months. Then
the troding in the bond subsides ond very
few trodes toke ploce, if ot oll. Finolly,
when the bond nears moturity ond be-
comes a de facto money morket instru-
ment, it is troded heovily once ogoin. The
only plousible explonotion thot fits this
observed pattern of troding is os follows:

Months spot 00fivd-.|  1 :99 fwd-12:98 fwd-13:97 Months spot 01 fwd-1 1 :00 fwd-12:99 fwd-13:98 fwd-1497

fan-00 1  0 . 2 0  1 2 . 1 6  7 . 7 7 fan-01 9.69 .10.68

Feb-00 9 . 6 6  1 2 . 2 6  1 1  . 4 1  1 3 . 5 3 Feb-01 9 .21  9 .83  9 .38

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  4 .12

May-00 9 . 3 6  1 1 . 2 0  1 0 . 9 8  1 2 . 8 0 Mav-01 8 .63  9 .63  11  . 24  11  . 63  7 .30

f un-00 9 . 7 2  1 1 . 3 6  1 2 . 0 1  1 2 . 5 1 f un-01 8 .01  9 .95  11 .21  13 .40  6 .57

f ul-00 9 .80  11 .26  12 .43  10 .89 f ul-01 7 . 4 5  1 0 . ' r B  1 1 . 3 5  1 1 . 9 1  7 . O 5

Aug-00 10 . ;5  10 .73  12 .56  11 .26 Aug-01 7 .19  10 .73  11 .01  12 .20  5 .48

Sep-00 1  0 . 8 1  1 0 . 8 4  1 1  . 2 6 sep-01 7.29 10.58 10,92 12.02 7.93

Oct-00 1 0 . 1 5  1 3 . 1 5  1 2 . 1 6  9 . 7 7 Oct-O1 7.O4 10.81 8.53 7.46

Nov-00 I 0 . 2 6 Nov-01 6.78 10.37

Dec-00 1 0 . 3 1  1 1 . 8 9  1 0 . 4 7 Dec-O1 6 .93  10 .1  1  7 .54

Note: fwd-' ln:\ ' \ '  = one year forward rate n year(s) from now computed in 19yy or 20yy.
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When o bond is introduced in the mor-
ket, there is troding omong morket por-
ticiponts for price discovery ond to focili-
tote osset-liobility monogement of some
of the porticiponts. Once this process is
completed, prevoiling uncertointy obout
long term interest rotes prevent ony fur-
ther t roding. Finol ly,  when the bond
neors moturity, morket porticiponts, who
hove o better privote view of short term
interest rotes thon longer term rotes, once
ogoin octively trode the bond.

Is this explonotion, which empho-
sizes the lock of trust of morket porticiponts
on expected longer term interest rotes moni-
fested by o yield curve, consistent with the
octuol interest rotes? A yield curve provides
us with spot interest rotes for vorious time
horizons. Suppose thot we know the spot
rotes for the f-th and the (f+l)-th time peri-
ods. In o perfect morket, the rule of no-orbi-
troge will guorontee thot if we buy o bond
thot motures in period f ond then invest it
for one more period of the prevoiling L-year
interest rote, the refurn from this investment
strotegy will equol the return from the in-
vestment in o bond thot motures in period
(f+1). From this no-orbitroge relotionsliip, we
con estimote the 1-yeor rote thot is expected
to prevoil in period f, ond this is known os
the 1-period forword rote, f periods from now.
I[ the morket is perfect ond the stote of the
mocro- economy is stoble, then this expected
rote should be orbitrorily close to the octuol
1-yeor spot rote prevoiling in period f.

Doto presented in Toble 1 indicote
thot there is o significont difference be-
tween expected future spot rotes, os given
by the forword rotes, ond the octuol spot
rotes reolized in the future. The gop be-
tween the expected ond the octuol rotes
ore even greoter when we compore the
Iotter with 1-yeor rotes expected two or
three yeors in odvonce (i.e., the 1-yeor
forword rote 2 or 3 yeors from now).16
Moreover, while the extent of divergence
between octuol  ond expected interest
rotes hqs come down considerobly since
1997 ,17 the gop between the octuol ond
expected 1-yeor rotes remoined steody ot
150-200 bosis points between 1998 ond
2OO1. While it is difficult to soy how much
of this divergence con be ottributed to

ffi c-*man. Fx ruaru*arqE, ;&4ia$qK*sg

morket imperfections ond how much of
it to mocro- economic instobil i ty, i t is
evident thot o rotionol morket portici-
pont is unlikely to occept the forword
rotes implied by the Indion yield curves
of their foce volue, ond this would im-
pede thot pricing of ond troding in me-
dium ond long term securities.

4.  CONCLUDING VIEWS

The Indion bond morket hos motured sig-
nif icontly during the post decode. The
omount roised by the government, pub-
Iic sector ond quosi-government entities
ond corporote orgonizotions from the
morket for fixed income securities for out-
strip the omount roised by woy of equity.
This hos been motched by on increose in
the depth ond width of the secondory
morket for bonds, both in terms of the foce
volue of the bonds trqded ond in terms of
the overoge frequency of troding per bond.
At the some time, the fixed income instru-
ments hove become increosingly sophis-
ticoted. Both the government ond corpo-
rote organizotions issue flooting rote
bonds, ond bonds with embedded options
hove mode their oppeoronce. Indeed, with
the obolition of stomp duty, ond the in-
troduction of rupee denominoted interest
rote derivotives, the bond morket moy be
poised for o toke off.

Howeveq, the growth of the second-
ory morket for bonds hos been held bock by
three foctors thot continue to hount the In-
dion morket. First, while there hos been o
signif icont improvement of the Indion
economy in so for os mocroeconomic stqbil-
ity is concerned, high fiscol deficit ond the
consequent dependence on monetary poliry
os the engine of growth - even os it remoins
the instrument for monoging inflotion ond
exchonge rotes - hos mode it difficult to form
occurote expectotions obout fufure spot rotes.
Second, the morket is dominoted by lorge
buyers ond sellers like the UTI ond SBI who
con influence the mqrket price significontly,
ond mony of the lorge buyers ond sellers ore
commerciol bonks who buy ond sell bonds
lorgely to mitigate problems crssocioted with
osset-liobility mismotch. As o consequence,
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