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Can an Inter-temporal Model Explain India's
Current Account Balance?

J. K. Khundrakpam and Rajiv Ranjan*
Employing an inter-temporal model on a constructed private consumption series, the

paper finds that the current account balance in India during 1950-51 to 2005-06 is inter-

temporally solvent. This is primarily a reflection of the developments that have taken place

during the post-reform period, when restrictions on capital flows have been significantly

liberalised. We do find some evidence of asymmetry between capital flows, which is on expected

lines as restrictions on capital outflows from India are more than those on inflows to India. The

study finds that the optimal current account balance has been larger than the actual current

account balance. This is intuitively appealing as there were severe foreign exchange restrictions

in the pre-reform period which restricted the smoothing of private consumption up to the

optimal level. With further liberalisation of capital flows, both inflows and outflows, it would

be possible for agents to further smoothen their consumption to desired optimal level, allowing

scope for higher current account deficit to attain potentially higher growth.

JEL Classifications : E21, F32, F41

Keywords : Current account, Consumption-smoothing, Inter-temporal

Introduction

The last two to three decades have seen a shift in the thinking of policy
makers and economists on the current account balance towards an inter-
temporal model with consideration on long-term sustainability (Frenkel and
Razin, 1987; Ghosh and Ostry, 1995; and Obstfeld and Rogoff, 1996). The
model is based on the permanent income hypothesis where consumption
expenditure of agents depends upon the expected permanent income. When
the current income fluctuates, the current level of saving would also
correspondingly fluctuate in order to maintain the level of consumption.
Extended in the context of a small open economy, fluctuation in current income
translates into borrowing or lending from the international markets i.e.,
movement of capital, to smooth out consumption. Thus, inter-temporal
consumption optimisation behavior of agents predicts the desired level of capital
flows to meet the resulting current account balance. Therefore, if the saving

* The authors are Directors in the Department of Economic Analysis and Policy. These are strictly
the personal views of the authors.
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and investment decisions of agents are optimal, the resulting current account
balance is also optimal and inter-temporally solvent, irrespective of whether it
is in deficit, surplus or balanced.

This approach to analysing current account balance has a number of
policy implications. First, if the current account balance is the outcome of
optimising behavior of agents in the economy, it should not be a matter of
concern for the policy makers since there will not be any unsustainable
accumulation of foreign liabilities/assets. Second, the current account balance
need not necessarily be the result of structural imbalances, but the outcome of
economic agents� response to temporary change in government expenditure
or investment, which may not require policy initiatives such as exchange rate
variation to correct the imbalance. Third, the observed current account balance
may point toward the required growth of the economy in future, indicating
either a higher growth to repay borrowed foreign savings or a possible lower
growth while receiving its savings lent to foreigners. Fourth, when there are
controls on capital flows, the model allows testing the effectiveness of these
controls and check whether there are any avoidable welfare losses and potential
growth foregone due to capital controls. Fifth, technically solvent current
account balance does not guarantee its sustainability as lenders perception
can change and raise doubts on the debtor country�s ability to meet its
obligations particularly when restrictions on capital flows inhibits optimisation
and there are unforeseen external shocks.

In the cross-country context, the empirical validity of inter-temporal model
of current account balance, however, has been diverse and ambiguous. Otto
(1992), Ghosh (1995) and Nason and Rogers (2003) rejects the validity of
the model in the context of Canada. Similarly, Milbourne and Otto (1992),
Guest and McDonald (1998) and Cashin and McDermott (1998a, 1998b)
find that the model does not hold with Australian data.

In contrast, a number of studies have found the validity of model in several
countries. They include: Otto (2003) for Australia during 1980 to 2000; Ghosh
and Ostry (1995) in two-thirds of the 45 sample countries including India
during 1960 to 1990; Agenor, et al (1999) for France during 1970 to 1996;
and Kim et al (2002) for New Zealand during1982:2 to 1999:3. In the Indian
context, Callen and Cashin (1999) find that the model is consistent with the
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data during 1951 to 1999 only when asymmetry in capital flows is recognised.

In this paper, we revisit the issue for the following reasons: First, if the
current account balance in India is derived as GNP less private consumption
expenditure less total investment less government consumption, as
conventionally done by most studies in this area, we observe large
discrepancies between the current account balance so derived and the current
account balance data provided in the balance of payments (BOP) statistics
and also current account balance derived as the difference between saving
and investment rates of the economy. It is observed that the discrepancies
arise due to private consumption expenditure data reported in the National
Account Data (NAS) in India, which is derived on a residual basis. In view of
above, we construct and model an alternative private consumption series from
the revised national accounts data for the period 1950-51 to 2005-06 (base
1999-2000). Second, we investigate whether the current account balance in
India is solvent or not, and if so, is it the outcome of developments during the
post-reform period? Third, as a corollary, we make an attempt to gauge the
degree of capital controls in India and whether there is any asymmetry in
capital inflows and outflows. In other words, we check for whether volatility
of capital flows between India and the rest of the world is consistent with the
expected changes in fundamentals or not.

The rest of the paper is organised as follows: Section I provides the
basic analytical framework and lists out the various testable hypothesis of the
model. The data, empirical estimates and analysis of the results are contained
in Section II. The final section concludes the paper.

Section I
The Model

1.1 Symmetry in Capital Flows

Drawing on the literature, we first consider the standard model employed
in this area. The standard model assumes a small open economy that consumes
a single good and has access to the world capital markets at an exogenously
given world real interest rate. The consumption behavior of the individuals in
the country is alike and the consumers� preferences are separable inter-
temporally.
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The representative consumer maximizes the following discounted lifetime
utility

)(
0

CE jt
j

j

t
U

+
=
å
a

b , where, ,0
'
>U ,0

''
<U  10 << b (1)

Et is the expectations operator,b  is the subjective discount factor reflecting
time preference on consumption, Ct is private consumption at time t  and U ( )
is the time separable utility function.

The budget constraint faced by the representative agent is captured by
the current account identity:

GICBYBBCA tttttttt
r ---+=-º

+1 (2)

where Yt 
 is GDP, Bt is the stock of net foreign assets, r is world real rate of

interest, It 
is investment, Gt 

is government consumption expenditure and CAt is
real current account balance.

The utility function in (1) is assumed to be quadratic i.e., 2)(
2

CCC ttt
U -= ,

which implies certainty equivalence requiring that the marginal utility of
consumption remain positive. A representative consumer maximises the utility
function subject to the budget constraint in (2). The first order condition for
maximisation given the transversality condition (i.e., no-ponzi games or inter-
temporal solvency constraint) yields the solution for optimal consumption as:
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where GIYZ tttt
--=  is the national cash flow. The optimal consumption level

can be decomposed into two components viz., consumption-smoothing part
and the consumption tilting part. The consumption-tilting component q is
estimated as the coefficient of Ct in the regression of national cash flow Zt

inclusive of interest payments, i.e., GIrBYZb tttt t --= +  on consumption Ct.
If 1=q , there is no consumption tilting and consumption is equal to permanent
national cash flow. For 1<q , the country is tilting consumption towards the
present and consuming more than permanent national cash flow and vice versa
for 1>q .

The consumption-smoothing component of current account is derived
by removing the consumption-tilting component of consumption as,

aq ----+= CGIrBYCA ttttt

sm

t  
(4)
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From equation (3) and (4), the inter-temporal model of the current account
can be derived as,

[ ]å å+
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where    is the backward difference operator. Equation (5) says that the
optimal consumption-smoothing component of the current account is identically
equal to minus the present discounted value of expected changes in national
cash flow.

For calibrating the expected present value of national cash flow, an
unrestricted VAR in first differences of national cash flow and de-trended
current account (removing the consumption tilting component of current
account) is estimated. The VAR may be written as,
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Or, more compactly as,
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-* 1
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From (7), the k-step ahead expectation is:

( ) XX t

k

kt
E *y=+

 (8)

so that =D
+ZE ktt [1 0] X t

k
*y . Therefore, equation (5) can be expressed in

terms of the VAR in (6), which can be specifically expressed as,
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Equation (9) gives the estimator of the optimal current account and is
valid as long as the infinite sum in (5) converges, which requires that Z t

D andCA
sm

t

must be stationary.

1.2 Testable Hypotheses and Implications

First, the variables in the VAR system should be stationary, which also
imply that Zbt and Ct should be cointegrated. As current account balance is
the difference between Zbt and Ct, cointegration between them is a necessary
and sufficient condition for satisfaction of the inter-temporal budget constraint
i.e., solvency (Hakkio and Rush, 1991). Second, for consumption smoothing

DZ
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hypothesis to be relevant, smoothen current account balance should predict
future changes in national cash flow i.e., in equation (5), the coefficient of

CA
sm

t
 on Z t

D  in the VAR should be statistically significant. Third, writing explicitly,
and using law of iterated expectations, it can be shown that the equation (5)
holds if and only if ( )[ ] 01

11
=+-D-

-- CAZCAE
sm

tt

sm

tt
r . Therefore, equality between

actual and optimal current account implies ( )CAZCAS
sm

tt

sm

tt
r

1
1

-
+-D-º  should be

uncorrelated with the lagged values of Z t
D  andCA

sm

t
.1 Fourth, the movement in

actual current account should fully reflect the movement in optimal current
account i.e., the estimated weights of Z t

D  and CA
sm

t
viz., W ZD

and W ca
 in (9)

should respectively be 0 and 1. Fifth, there should be a perfect correlation
between optimal and actual current account and the variance in them should
be equal.

1.3 Asymmetry in Capital flows

Asymmetry in capital flows is analysed by decomposing the consumption-
smoothing component and the change in national cash flow into two
components as in the following,
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If there is restriction on inflows and not on outflows, running current
account surplus through capital outflow to smooth CA

smh

t
would be possible,
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but running deficit through capital inflows to smoothCA
sml

t
 would not be possible.

Under such type of asymmetric control,CA
smh

t
 would Granger-cause Z

l

t
D ,

butCA
sml

t
 should not Granger-cause Z

h

t
D . The reverse causality is expected

when the restriction is on outflows and not on inflows. In case, both the
causalities exists at the same time or are absent, there is no asymmetry in
controls on capital flows.

Thus, a four variables VAR of current and lagged changes in the two
components of the national cash flow ( Z

h

t
D

 and Z
l

t
D  ) and current and lagged of

the two components of consumption-smoothing component of current account
(CA

smh

t
 and CA
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) is estimated. The VAR is of the form eXX ttt
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,,,DD= , Y is a 4 × 4 matrix of coefficients and et is a 4 × 1

vector of disturbance terms. Using the values of the coefficients and k-step
ahead expectation in the manner described from (7) to (9), the constrained
optimal consumption-smoothing component of the current account can be
derived as a non-linear function of the VAR parameters as:
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where I is 4 × 4 identity matrix. CA
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** is the optimal current account under
asymmetry in capital flows. Under optimal consumption smoothing with no
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Section II

Data and Estimation Results

2.1 Data

The current account balance in India has been mostly in deficit, barring
the surplus in the early 1950s, some years in the mid 1970s and during 2001-



8 RESERVE BANK OF INDIA OCCASIONAL PAPERS

02 to 2003-04. The deficit as a ratio to gross domestic product (GDP),
however, remained modest and the intermittent episodes of foreign exchange
shortages were mostly triggered by external shocks.2 However, if we follow
the traditional approach of inter-temporal model and derive current account
balance as gross national product (GNP) less private consumption expenditure
less total investment less government consumption from Indian National
Account Statistics (NAS) data, a very high and persistent deficit is shown
throughout. As mentioned earlier, this data is inconsistent with the BoP data
as well as the deficit measured as saving and investment gap from NAS data
itself, which clearly show surplus in the recent past and in some of the years
mentioned above.3 During 1950-51 to 2005-06, for which private
consumption data are available, the current account balance as a ratio to
GDP so derived by this traditional method range from (-) 0.4 per cent in
2001-02 to (-)17.1 per cent in 1966-67, as against the range of (+)2.31
per cent in 2003-04 and (-) 3.18 per cent in 1957-58 based on BOP data
and from (+)1.64 per cent in 2003-04 to (-)3.49 per cent in 1957-58
derived from the saving and investment gap during the corresponding period.
The latter two measures of current account balance are very close to each
other (Chart 1).

This large discrepancy is mainly due to discrepancy in the private
consumption data which is derived on residual basis in the NAS in India.
Thus, we construct an alternative private consumption series. First, the current
account balance is derived as the saving-investment (S-I) gap. Second, a

Chart 1 : Alternative Measures of Current Account Balance as a Ratio to GDP
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private consumption expenditure is constructed as GNP (market prices) less
investment less government consumption less the derived current account
balance (S-I) using the revised national accounts data for the period 1950-51
to 2005-06 (base 1999-2000). All the series are converted to constant prices
using the GDP deflator. As we are concerned with a representative agent, all
the series are considered on per-capita basis.4 We consider two period viz.,
1950-51 to 1990-91 and an extended period 1950-51 to 2005-06, in order
to draw inferences by observing transformation in the relevant parameters
during the post-reform period.

2.2 Estimation Results

2.2.1. Stationarity Tests

Unit root tests based on Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) for Zt, Zbt, and Ct are presented in table 1. For both the periods,
all the series are shown to be I(1).

Table 1: Unit Root Tests

 Variables               Level Form First Difference

ADF  test P-P test ADF test P-P test

1 2 3 4 5

1950-51 to 2005-06

Zt 2.81 3.90 -8.88* -8.88*
Zbt 3.47 3.94 -8.82* -8.82*
Ct 3.10 3.76 -8.83* -8.98*

1950-51 to 1990-91

Zt -2.44 -2.36 -4.71** -7.79*
Zbt -2.86 -2.80 -5.06* -8.60*
Ct -1.82 -1.68 -8.06* -8.43*

Notes: A constant is included in the test and where ever statistically significant a linear trend is
also included. * and ** denote rejection of unit root at 1% and 5% significance level, respectively.
Lag length of ADF test was selected based on SIC criterion and PP-test is based on Newey-
West using Bartlett Kernel method.

2.2.2 Consumption Tilting Component �q�

The estimated consumption tilting parameter �q� and the hypotheses tested
are presented in Table 2. It is interesting to note that over the period 1950-51
to 2005-06, the coefficient is about 1 with the Wald test [2.38(0.12)] unable
to reject the equality of q to 1. In other words, on an average, an Indian has
consumed about its permanent cash flow i.e., maintained a balanced current
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account. For the period 1950-51 to 1990-91, the coefficient, however, is
estimated at 0.93 and statistically different from 1 [Wald test is 13.98(0.00)],
indicating that till the initiation of reforms consumption was tilted towards the
present leading to current account deficit and accumulation of foreign liabilities.
The stability tests based on Hansen (1991) indicate that q is stable at the 5
per cent critical value for the period 1950-51 to 2005-06 (test value of 0.21)
but was unstable during 1950-51 to 1990-91( test value of 0.57).

 Table 2: Consumption Tilting �q� using Phillips-Hansen�s Fully
Modified Model and Cointegration Tests

Time Constant q Wald Test Hansen
Period (t-value) (t-value) q =1 Test #

(p-value) ADF PP Eigenvalue Trace

1 2 3 4 5 6 7 8 9
1950-51 to -148.3 1.01 2.38 0.21 -3.40** -3.47** r =1 (15.2)** r³ 1(22.5)**
2005-06 (-3.15)* (117.4)* (0.12) r=2 (7.31) r =2 (7.31)

1950-51 to 223.6 0.93 13.98 0.57 -0.80 -0.86 r =1 (5.1) r³ 1 (5.2)
1990-91 (2.68)** (50.1)* (0.00) r =2 (0.18) r =2 (0.18)

* and ** denotes 1% and 5% significance level, respectively. # Asymptotic critical value at 5% for q is 0.470. The lag
length for Johansen�s cointegration test was chosen based on SIC criteria and the test was performed including an
intercept and no trend.

Stationarity of
Residual

Johansen�s Cointegration
Test

The cointegration tests between Zbt and Ct based on stationarity of the
estimated consumption-smoothing component of current account (residual of
the cointegrating relationship) using ADF and PP test show that they are
cointegrated during the entire period of 1950-51 to 2005-06, but not during
1950-51 to 1990-91. The Johansen�s cointegration tests also suggest that
there exist one cointegrating vector between them for the period 1950-51 to
2005-06, but none exist for the period 1950-51 to 1990-91 (table 2). These
results thus suggest that India�s current account balance was not solvent till
the period leading up to the payment crisis of 1990-91, implying private
consumption was beyond the available national resources. The reforms since
1990-91 has brought solvency in the current account balance.

2.2.3 VAR Estimate

The parameters estimated from VAR of Z t
D  andCA

sm

t
 are presented in

table 3.5 It is seen that the coefficient of laggedCA
sm

t
 in the regression of Z t

D  is
negative and statistically significant at the conventional level for the period
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1950-51 to 2005-06, but not for the period 1950-51 to 1990-91. The chi-
square tests [4.0(0.04)] reject the hypotheses that the coefficients of lagged

CA
sm

t
are equal to zero for 1950-51 to 2005-06, but not for the period 1950-

51 to 1990-91 with test value of [1.8 (0.18)]. Thus, the current account helps
to forecast (Granger-cause) the future changes in national cash flow for the
full period, but not till 1990-91. In other words, till the payment crisis of
1990-91, private consumption in India was not optimal and did not reflect the
future change in national cash flows. This has changed since reforms and the
change in current account balance reflects smoothing of private consumption.

Table  3: VAR Estimates and Orthogonality Test

Variables 1950-51 to 2005-06 1950-51 to 1990-91

DZt
 

sm
tCA

 
St DZt

sm
tCA

 
St

1 2 3 4 5 6 7
Constant 113.1 1.75 -111.3 65.2 -3.98 -82.5
(t-statistics) (3.96)* (0.17) (-3.7)* (2.36)* (-0.53) (-2.9)*

DZt-1 -0.055 -0.032 0.023 -0.18 0.06 0.27
(t-statistics) (-0.45) (-0.45) (0.17) (-1.0) (1.54) (1.66)

 

sm
tCA -0.56 0.62 0.14 -0.53 0.78 0.44

(t-statistics) (-2.01)** (3.1)* (0.51) (-1.35) (6.2)* (1.25)

c2 test for sm
tCA  = 0 4.0 9.5 1.8 38.0

(p-value) (0.04) (0.00) (0.18) (0.00)

Joint significance of lags
c2 0.27 2.97
(p-value) (0.60) (0.09)
_
R2 0.05 0.36 0.05 0.36

2.2.4 Orthogonality Test

Similar results follow from the regression of ( )CAZCAS
sm

tt

sm

tt
r

1
1

-
+-D-º

 
on

lagged values of Z t
D  andCA

sm

t
 presented in table 3. The t-statistics of coefficients

of all the lagged variables are insignificant for the full period, but not for the
period up to 1990-91.6 The Wald tests also show that the combined
coefficients of the lagged variables are jointly equal to zero for the full period
but not for the period up to 1990-91.

2.2.5 Optimal Current Account7

The formal test for goodness of fit of the estimated optimal current account
balance to the actual current account balance by estimating w ZD  and wca  is
presented in table 4.



12 RESERVE BANK OF INDIA OCCASIONAL PAPERS

The estimated values are w ZD  = 0.012 and wca  = 1.31. The 95%
confidence intervals of the estimated weights show that the former can not be
statistically distinguished from zero and the latter from one.8 Table 4 also
reports Wald test on joint restrictions of the coefficients of the VAR, which
imply thatw ZD

 and wca
 cannot be distinguished from zero and unity,

respectively.9 The reported c 2 statistics (p-value) of 0.47 (0.79) rejects the
null hypothesis of no equality. In other words, we cannot statistically reject
the hypothesis that 0=

Dw Z
 and 1=wca

 i.e., CA
sm

t

* = CA
sm

t
.

2.2.6 Other Testable Implications

The correlation coefficients and equality of variance ratios between the
optimal and actual current account balance are provided in table 5. The
estimated correlation coefficient of 1 indicates that they perfectly move in the
same direction and the turning points are well captured. The amplitude of
variation, captured by the variance ratios of 1.68, however, indicates that
volatility of optimum current account is more than the actual. It implies that
volatility in capital flows is less than what is warranted by the fundamentals, as
there are still some restrictions on capital flows.

Table 5: Correlation Coefficient and Variance Ratio
Correlation and Variance Ratio Symmetry Asymmetry

1 2 3

Correlation Coefficient 1.0 0.78

Variance Ratio  1.68  1.99

Table 4: Weights, Confidence Interval and Wald Test on
Weight Restrictions

Weights and Hypothesis Tested Symmetry Asymmetry

1 2 3

WDz
 
and 95% Interval 0.012 [-0.22, 0.21]

wca
 
and 95% Interval 1.31 [0.22, 2.40]

Wald Test, c2 (p-value) 0.47 (0.79)
CAt

smh cause DZt
l, c2 (p-value) 0.11 (0.74)

CAt
sml cause DZt

h , c2 (p-value) 7.61 (0.01)
wDzh

 
and 95% Interval -0.015 [-0.35, 0.31]

wDzl
 
and 95% Interval 0.07 [-0.81, 0.99]

wcah
 
and 95% Interval -0.14 [-1.82, 1.62]

wcal
 
and 95% Interval 2.73 [0.81, 4.47]
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2.2.7 Results from Asymmetry

The results from asymmetry are also presented in table 4. It can be seen
thatCA

sml

t
 Granger-causes Z

h

t
D  can not be rejected with c 2 (P-value) of 7.61

(0.01), whileCA
smh

t
 Granger causes Z

l

t
D  is rejected with c 2 (P-value) of 0.11

(0.74). The results imply that there is asymmetry in capital flows which is in
line with our expectations, as restrictions on capital outflows are more than
those on inflows.

The formal test through the estimation of weights and the 95% confidence
intervals presented in table 4, however, show that w

h

zD = -0.015,
=

Dw
l

z
0.07, =w

h

ca
 -0.14 and w

l

ca
= 2.73. Thus,w

h

zD
 and w

l

zD
are not far from

zero and the 95% confidence intervals also show that they are not statistically
different from zero. On the other hand,w

h

ca
andw

l

ca
 diverge from one. However,

the 95% confidence levels can not strictly reject that they are statistically
different from one, though the interval range are very wide, and therefore, the
evidence is weak. Thus, the estimated weights are more akin to absence of
asymmetry in capital flows i.e., 0==

DD ww
l

z

h

z
and 1== ww

l

ca

h

ca
.

The correlation coefficient of 0.78 between the actual and optimum current
account is much lower than symmetry model while the variance ratio of 1.99
is higher than the corresponding symmetry model. The actual and the estimated
optimal current from symmetry and asymmetry models are shown in chart 2.
It can be seen that the estimates from symmetry model tracks the optimum

Chart-2: Optimal and Actual Current Account Balance
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more accurately than the asymmetry model and the latter is consistently biased
towards deficit. Furthermore, the gap between them gets larger from the
beginning of the 1990s, expectedly reflecting inappropriateness of asymmetry
model in the more liberalized regime on capital flows witnessed since then.10

Thus, there is only a weak evidence of asymmetry in international capital
flows to India. The extent of capital flows had been high enough to allow the
private sector to smooth out their consumption path to a large extent. But, this
behaviour is primarily attributable to the development during the post-reform
period, where correction as well as a greater freedom on capital flows through
liberalisation has taken place. However, the optimal current account balance
has been larger than the actual current account balance. This is intuitively
appealing as there was severe foreign exchange restrictions in the pre-reform
period which restricted the smoothing of private consumption up to the optimal
level.

Section III
Concluding Observations

Based on constructed time series data on private consumption for the
period 1950-51 to 2005-06, we analyse the behavior of India�s current
account balance from the following standpoints. First, is the current account
balance in India solvent, and if so, can it be attributed to the post-reform
period? Second, are the controls on capital flows in India effective and whether
there is asymmetry in the controls on capital inflows and outflows?
Consequently, is the volatility of capital flows between India and the rest of
the world consistent with the expected changes in fundamentals?

We find that inter-temporal model of current account balance is consistent
with Indian data. The current account balance, which was inter-temporally
insolvent during the pre-reform period, has turned solvent during the post-
reform period. This is primarily a reflection of the developments that have
taken place during the post-reform period, when restrictions on capital flows
have been significantly liberalised. In other words, till the payment crisis of
1990-91, private consumption in India was not optimal and did not reflect the
future change in national cash flows. This has changed with the corrections
carried out since reforms and the change in current account balance reflects
smoothing of private consumption.
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 We do find some evidence of asymmetry between capital flows, which
is on expected lines as restrictions on capital outflows from India have been
more than those on inflows to India. The extent of capital flows had been high
enough to allow the private sector to smooth out their consumption path to a
large extent. But, this behavior is primarily attributable to the development
during the post-reform period, where correction as well as a greater freedom
on capital flows through liberalisation has taken place. However, the optimal
current account balance has been larger than the actual current account balance.
This is intuitively appealing as there were severe foreign exchange restrictions
in the pre-reform period which restricted the smoothing of private consumption
up to the optimal level.

The policy with respect to the gradual opening of the capital account is
consistent with the presumption of enabling the agents to smooth consumption
to desired optimal level. With further liberalisation of capital flows, both inflows
and outflows, it would be possible for agents to further smoothen their
consumption to desired optimal level, allowing scope for higher current account
deficit to attain potentially higher growth.

Notes:
1 This is referred to as test for orthogonal restrictions.

2 External shocks were in the form of war, oil price hikes and sudden reversal of remittances

flows. Even in the worst year of 1991 the deficit to GDP was 3.1 per cent only, much lower than

the often-prescribed threshold of 5.0 per cent of GDP. Milesi-Ferretti and Razin (1996), however,

notes that a specific threshold level in itself is not sufficiently informative on sustainability and

an impending crisis, and needs to be seen in conjunction with the exchange rate policy and

structural factors such as degree of openness, levels of savings and investment, and the health of

the financial system.

3 Theoretically, by national income identity, the current account balance derived as gross national

product less investment less government consumption expenditure less private consumption

expenditure should be the same as saving minus investment.

4 It may be noted that earlier studies on India viz., that Ghosh and Ostry (1995) and Callen and

Cashin (1999) do not convert the series to a per capita basis, as done by us here.

5 The various selection criterions on the order of VAR show that the appropriate order of VAR

is one.

6 Consistent with the earlier works on inter-temporal model, we set the world real interest rate at

4%. We, however, found that world real interest rate of 5% and 6% do not make much difference

in this result and the other following results.
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7 Since there is no cointegration between Zb
t
 and C

t
 and also no causality between Z t

D  and CA
sm

t

for the period 1950-51 to 1990-91, further analysis for this period is redundant. Thus, the rest of
the results reported in this section are for the period 1950-51 to 2005-06.

8 The confidence intervals are estimated by means of a bootstrap procedure. The procedure
involves generating a new set of residuals by random sampling, with replacement, from the
residuals of the original VAR model. Using this generated residuals and the original VAR coefficients,
artificial data for DZ

t
 and CA

t
 sm

 
is generated. The VAR model for the generated data series is

estimated and new weights are computed. Repeating the procedure 5,000 times generates an
empirical distribution of the weights from which an interval that contains 95% of the estimates
can be obtained.

9 The tested joint restrictions on the coefficients of the VAR was Y
1
=Y

3
 and Y

4
- Y

2
 = (1 + r).

10 As presence of asymmetry is weak, the model performance is thus adversely affected with

decomposition of data.
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This paper uses monthly real and financial sector variables over the last five years to

analyse determinants of the weighted average discount rate (WADR) after taking into

account the seasonal fluctuations in the CP issuances. The empirical results indicate that

there have been increases in the 'average monthly issuances of CP', the WADR and 'volatility

of WADR' over the years. The WADR was found to follow a weak seasonal pattern with
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Introduction

Commercial paper (CP) is an unsecured short-term promissory
note issued by a corporation in the money market. The advantage
with the CP is that it allows financially sound companies to meet
their short-term financing needs at lower rates than that could be
obtainable by borrowing directly from the banks. The main risk faced
by a holder of CP is that the issuer will not be in a position to issue
further paper upon maturity, but this risk kept low by the fact that
most CPs are backed by the corporation's access to bank credit
facilities (Pilbeam, 2005).

In India, the CP was introduced as a money market instrument
in 1990. Since then, there have been several changes for rationalising
and standardising the CP issuance process in line with other money
market instruments. As a result of such policy decisions, the amount
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20 RESERVE BANK OF INDIA OCCASIONAL PAPERS

of CP outstanding has been more than double over the past three
years, rising to around Rs.32,000 crore at the end of  2007-08 from
Rs.14,000 crore at the end of 2004-05. This rapid growth has generated
widespread interest in CP market in India. However, there have not
been many studies on CP in general and analysis of weighted average
discount rate (WADR) in particular. This paper attempts to fill this
gap in the literature by analysing the major determinants of WADR
of CP for an emerging market like India.

In absence of much heterogeneity across the CP issuing
companies in terms of their rating, this study uses monthly real and
financial sector variables to analyse the WADR pattern after taking
into account the seasonal fluctuations in the same. The rest of this
paper is organised as follows:  section II discusses the relevant
international experience on the CP market. Section III summarises
the developments in CP market for India. The data source and the
variables that are considered for the analysis are described in section
IV. While the empirical findings are analysed in section V,  section
VI concludes the paper.

Section II
International experience

In the beginning of the 1980s, issuance of CP was confined mainly
to the United States, Australia and Canada. Since then, CP markets
expanded to the European countries, Japan and rapid growth was
observed in several emerging market economies. The CP markets
across the world have been quite concentrated in terms of issue size
(15 per cent of the issues accounting for around 50 per cent of the
total outstanding amount). Generally, CP is rated by the rating agencies
and these agencies typically regard alternative liquidity support as an
important factor in determining the rating. In the CP market,
particularly in the short maturity segment, secondary market activities
are typically modest. In Japan, however, the secondary market in CP
is buoyant owing to its extensive use. As regards to other
characteristics, CP markets differ widely in terms of average size,
placement and proportion with respect to other money market
instruments across the countries.
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The literature has documented some evidences of cyclical and

seasonal patterns in the CP market. Calomiris, et al (1994) examined

the firm specific characteristics of the companies issuing CP and their

empirical findings indicated that there was a positive relation between

CP issuance and increase in firms' sales or earning. However, it also

indicated that, the CP outstanding tends to increase during the

economic slowdown. Downing and Oliner (2004) considered the

seasonal fluctuation in CP using composite yield indexes from the

actual market yields (between 1998 and 2004 for nearly all CP issued

by the US corporation) and documented that term premia typically

rise in the CP market at year-end, especially for lower-rated paper.

Some of the plausible explanations for this year-end effect could be

(a) 'window dressing' by institutional investors, who hold a substantial

amount of CP, (b) a desire by issuers to insure against volatile interest

rates and (c) the attendant increase in rollover risk around the year-

end. Nippani and Pennathur (2004) examined the changes in the daily

rates of CP over the past two decades and documented a �day of the

week� effect in its return. Their study documented a consistent and

significant negative return on Wednesdays as compared to other

weekdays over the sample period.

Studies have also attempted to model the CP rate using different

explanatory variables. Lackman et al (2004) attempted to forecast

the CP rates by simulating the demand generated by each institution

(e.g. ,  households, l ife insurance companies, non-financial

corporations and finance corporations) and their effect on CP rates.

Covitz and Downing (2007), on the other hand, using dataset for US

CP for the period 1998 to 2003 conducted regression of CP yield

spreads after controleing for credit risk and liquidity. Their empirical

finding indicated that while liquidity is an important determinant,

the credit risk is the dominant determinant of CP credit spread.

In the Indian context, there are not many studies on CP market.

Among the available literature, a study by Shirai (2004) based on the
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5,000 firm-level database found that high-quality firms, defined as
those that are profitable, have access to the CP market and face
relatively stable profitability compared to their non-profitable
counterpart. Another study by Bandyopadhyay et al (2005) indicated
that financial decisions by firms in the capital market (like issue of
commercial paper and debentures etc.) could act as additional signals
of firm specific qualities in the product market. Their study indicated
that the total sales go up by 2.4 per cent for the top 50 business group
firms and by 2.5 per cent for the non-top 50 firms with one standard
deviation increase in CP as a fraction of assets.

Section III
Commercial Paper Market in India

Pursuant to the recommendations of the Committee to Review
the Working of the Monetary System (Chairman: Prof. Sukhamoy
Chakravarty, 1985) and the Report of the Working Group on the
Money Market (Chairman: Shri N. Vaghul, 1987), a number of
measures were taken by the Reserve Bank of India (RBI) to widen
and deepen the money market through institution building and
instrument development in the late 1980s. In the process, CP as a
money market instrument was introduced on January 1, 1990. Since
then, CP market has grown in size and provides another window to
rated companies1 for raising funds for short term purposes.

Major changes in CP issuances in India were effected in October
2000, when the organic link with working capital (fund based) limit
was severed and CP was allowed to be issued as a stand alone product.
At present, CP issuers should have minimum P2 credit rating of
CRISIL2 or such equivalent rating by other agencies3. CP can be issued
in dematerialised form through any of the depositories approved by
and registered with SEBI4. Non-bank entities including corporates

1 Company or Corporate means a company as defined in Section 45 I (aa) of the Reserve Bank of India Act,
1934 but does not include a company which is being wound up under any law for the time being in force.
2 Credit Rating Information Services of India Ltd.
3 Investment Information and Credit Rating Agency of India Ltd. (ICRA) or the Credit Analysis and Research
Ltd. (CARE) or the FITCH Ratings India Pvt. Ltd. or such other credit rating agencies as may be specified
by the Reserve Bank of India from time to time, for the purpose.
4 Securities and Exchange Board of India.
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may provide guarantee for CP issuance subject to some prudential
guidelines.

The issuances of CP have increased in recent period following
the increasing investment interests seen from mutual funds and cost
effectiveness in issuances of CP. Over and above, following various
relaxations, (viz., eligibility criteria, denomination of CP, quantum
of CP that could be issued against maximum permissible bank finance
(MPBF) and maturity of CP) during the subsequent years, CP
issuances gathered momentum. The minimum tenor has been brought
down to 7 days in October 2004 in stages and the minimum size of
the individual issue as well as individual investment has also been
reduced to Rs.5 lakh with a view to aligning CP with other money
market instruments. The limit of CP issuance was first carved out of
the MPBF limit and subsequently attached only to its cash credit
portion. (Table 1).

Table 1: Chronology of Policy Changes in Commercial Paper

Item Jan. Jul. Jul. Jul. Jun. Jul. Sep. Feb. Oct. Oct.
1990 1990 1991 1992 1994 1995  1996 1997 2000 2004

1 2 3 4 5 6 7 8 9 10 11
Tangible 10 5 -- -- 4 -- -- -- -- --
Net Worth crore crore crore
WCFBL# 25 15 10 5 4 -- -- -- -- --

crore crore crore crore crore
Minimum 1 50 25 5
Size crore lakh lakh -- -- -- -- -- lakh --
Maximum 20% 30% 75% 75% of 100% of 100% of Should --
Size of -- of of -- Cash Credit Cash Credit WCFBL not

MPBF* MPBF MPBF Component Component exceed
WCFBL

Denomin- 25 10 5 -- -- -- -- -- 5 --
ations lakh lakh lakh lakh
Maturity 91 days -- -- -- 3 -- -- -- 15 7
Period to months days days

6 months to to to
1  year 1 year 1 year

Credit P1+ by -- -- P2 -- -- -- -- -- --
Rating CRISIL

#: Working Capital Fund Based Limit.
* : Maximum Permissible Bank Finance.
Source: Collated from Circulars issued by the RBI.
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As mentioned earlier, CPs in India are privately placed
instruments by highly rated corporate borrowers to diversify their
sources of short term borrowings (minimum 7 days to maximum of
up to 365 days) from the money market. Though it is usually an
unsecured instrument, the issue has a backing of a specific asset of
the issuer or may be guaranteed by a bank. As per the latest guidelines
of the RBI, a corporate would be eligible to issue CP provided, (i) the
tangible net worth of the company, as per the latest audited balance
sheet, is not less than Rs.4 crore; (ii) company has been sanctioned
working capital limit by banks or all-India financial institutions; and
(iii) the borrowal account of the company is classified as a standard
asset by the financing banks or institutions.

Furthermore, guidelines were issued permitting investments in
CPs only in dematerialised form effective June 30, 2001 which has
resulted in reduction in the transaction cost. In order to rationalise
and standardise, wherever possible, various aspects of processing,
settlement and documentation of CP issuance, several measures were
undertaken with a view to achieving the settlement on a T+1 basis.
For further deepening the market, the Reserve Bank issued draft
guidelines on securitisation of standard assets on April 4, 2005.
Accordingly, the reporting of CP issuance by issuing and paying agents
(IPAs) on NDS platform commenced effective from April 16, 2005.

The Indian market has seen gradual increase in CP issuance over
the years. The CP outstanding, which was Rs.86 crore as at end of
financial year 1989-90, had increased to Rs.577 crore by the end of
1992-93. Following various relaxations in the terms and conditions,
CP issuances gathered momentum thereafter and reached the level of
Rs.14,235 crore by end-March 2005. The amount of CP outstanding
had been more than doubled during the past three years, rising to Rs.
32,592 crore at the end of 2007-08 (Table 2).

Issuers' profile in CP market has changed remarkably in recent
period. The share of manufacturing companies in aggregate amount
of CP outstanding has gone down substantially over a period of time
whereas that of �leasing and finance companies� has increased. The
share of manufacturing companies which stood as high as 86 per cent
in 2000-01 declined progressively to 17 per cent in 2007-08. The
share of Leasing and Finance Companies has started showing
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increasing trend from only 13 per cent in 2000-01 to as much as 72
percent during 2007-08. The share of FIs has also increased from an
average of only one per cent during 2001-02 to about 10 percent during
2007-08.

Regarding ratings, although issuers with P2 credit rating of
CRISIL or equivalent can raise resources through CP, in essence, the
issuance is dominated by the prime-rated companies (i.e., companies
having credit rating of P1+ or its equivalent). This could be largely
on account of search for higher return by investors in an environment
of substantial improvement in liquidity in the economy.

Against this background, this study intends to analyse the trends
and determinants in the WADR of CPs. There have been studies based
on micro variables like rating of the company and its effect on WADR,
after controlling for issue size, industry and seasonal patterns.
However, one characteristic of the CP market in India has been a
skewed pattern towards higher rating. Though, the minimum credit
rating for CP is stipulated to be P2 of CRISIL or such equivalent
rating by other agencies, around 80 per cent of the CP issued by

Table 2: Commercial Paper:
Outstanding Amount, Range of Discount and WADR

As at Total Outstanding Range of discount Weighted Average
end-March (Rs. Crore)  (per cent) Discount Rate

(per cent)
(1) (2) (3) (4)
1993 577 15.76 -16.00 --
1994 3,264 11.01 - 12.00 --
1995 604 14.00 - 15.00 --
1996 76 20.15 - 20.15 --
1997 646 11.25 - 12.25 --
1998 1,500 14.22 - 15.50 --
1999 4,770 10.05 - 11.50 --
2000 5,663 10.00 - 12.00 --
2001 5,846 8.75 - 11.25 9.71
2002 7,224 7.41 - 10.25 8.18
2003 5,749 6.00 - 7.75 6.49
2004 9,131 4.70 - 6.50 5.11
2005 14,235 5.20 - 7.25 5.84
2006 12,718 6.69 - 9.25 8.59
2007 17,838 10.25 - 13.00 11.33
2008 32,592 9.50-14.25 10.38

Source: Column (2) and (3) are from Handbook of Statistics on Indian Economy, RBI.
Column (4): Macroeconomic and Monetary Developments, several issues.
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companies over the last five years was from the 'prime-rated'
companies. This limits the scope for such micro exercises evaluating
the impact of heterogeneous rating on CP's WADR in India. Therefore,
this study mainly concentrates on the macro determinants of the WADR
and evaluates how they influnced the WADR movement over the last
five years after controlling for the seasonal patterns.

Section IV
Data and Statistics

 This paper concentrates on the monthly CP data for last five
years (April 2002 to September 2007) and attempts to identify the
determinants of WADR. The major data source for this study is the
Handbook of Statistics on the Indian Economy and Macroeconomic
and Monetary Developments published by the RBI. The other real
and financial sector variables considered for this study are as follows:

) Index of industrial production (IIP);
) Amount of CP issued;
) Cut-off yield 364 days (CY364D);
) Call/notice money (CALL);
) Sensex (BSE);
) INR-USD exchange rate [monthly average (A)]; and
) Bank Credit.

 The choice of these variables were guided by the demand and
cost considerations underlying the CP market. On the demand side,
IIP, BSE Sensex, bank credit and exchange rate were considered for
overall economic activity. From the cost angle, the call rate (overnight
and notice) was included as an indicator of overall liquidity in the
system and the cut-off yield in respect of 364-day Treasury Bill was
taken as a measure of benchmark risk-free interest rate of one-year
duration (which is the maximum duration in case of CP).

Trends in Amount Issued and WADR

The trends in the amount of CP issued and the WADR during the
period under consideration are set out in Chart 1 and Table 3.

As evident from the above chart and table, the average monthly
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amount issued declined sharply by around 20 per cent in 2003-04 from
the level in the previous year but then increased by relatively large
margins in subsequent years. There have been marked fluctuations in
the monthly amount of CP issued across the years, particularly during
2006-07 and 2007-08 so far, as reflected by the coefficient of variation.
In tandem with the amount issued, the WADR declined from 6.93 per
cent in 2002-03 to 5.29 per cent in 2003-04 and then increased steadily
to as much as 8.94 per cent during 2007-08 (April-September). The
firming up of WADR has been in line with the increases in policy rates
during 2006-07 and early 2007-08. The variability in the WADR, though
lower than that of the amount issued, has shown an increasing tendency

Chart 1: Amount of CP issued and WADR
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Table 3: Descriptive Statistics for WADR and the Monthly Issue Amounts

2007-08
WADR All Period 2002-03 2003-04 2004-05 2005-06 2006-07 (Apr-Sep)
1 2 3 4 5 6 7 8
 Mean 6.69 6.93 5.29 5.38 6.50 8.23 8.94
 Range 4.83-11.33 6.02 -8.35 5.02-5.98 4.83-5.98 5.77-8.59 6.89-11.3 7.05-10.52
 Std. Dev. 1.54 0.84 0.29 0.44 0.97 1.41 1.21
CV 0.23 0.12 0.06 0.08 0.15 0.17 0.14

2007-08
Amount All Period 2002-03 2003-04 2004-05 2005-06 2006-07 (Apr-Sep)
 Mean 1626.57 1094.18 867.73 1064.44 1649.42 2397.62 3745.47
 Range 347-6346 347-2073 509-1399 489-1934 1093-2259 1165-4642 1815-6346
 Std. Dev. 1112.19 392.85 316.63 410.59 391.72 1069.19 1631.12
CV 0.68 0.36 0.36 0.39 0.24 0.45 0.44
Observations 66 12 12 12 12 12 6
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since 2004-05. The relationship between the WADR and the identified
'explanatory' variables are set out in the Charts below.

The following may be observed from the above charts:

) A close co-movement between: (a) WADR and the call rate
for the entire period (April 2002 to September 2007); (b)
WADR and 364-day T-bill yield as also WADR and the BSE
Sensex after December 2005 was evident.

) No co-movement was evident between WADR and exchange
rate; WADR and IIP (however, the peaks of WADR and IIP
seem to coincide); and WADR and incremental bank credit.
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Section V
Empirical Findings

Stationarity Tests

Before proceeding to the test of overall relation between WADR
and the explanatory variables, it is appropriate that all the series be
tested for stationarity or the 'same statistical property' - means the
series have to be differenced or de-trended by the same number of
times to render them stationary. Accordingly, in order to test for the
stationarity of the series, the Augmented Dickey Fuller (ADF) test
was conducted. The ADF test showed that all the variables except
the call rate were non-stationary.

Correlation Analysis

The co-movements of the macro variables with the WADR
observed in the charts were confirmed statistically by a correlation
analysis (Table 4). In view of the non-stationarity of the variables
under consideration, the correlations were done using the variables
in level as well as in differenced form.

The 364 days yield, call rate and BSE Sensex had positive and
significant correlation with WADR. However, the INR-USD exchange
rate recorded negative but insignificant correlation with WADR. A
positive and significant correlation was observed between WADR
and IIP perhaps reflecting the coincidence of their peaks. There was
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no significant linear relationship between the monthly amount of CP
issued and the WADR; incremental bank credit and WADR. The
correlation in the differenced form generally supported the earlier
findings. However, a negative correlation was observed between
differenced BSE Sensex and WADR (in contrast to a significant
positive correlation in the level form); the correlation coefficient was
not significant even at 5 per cent and thus provided ground for
dropping this variable in the ensuing regression analysis. Similarly, a
negative but significant correlation was observed between the amount
issued and WADR (in contrast to the lack of correlation in the level
form as described earlier). It appears that differencing may have
linearised the amount issued series and thus may have resulted in the
observed relationship with WADR.

Seasonality Analysis

The literature has documented seasonal variations in the CP rates
[Calomiris et al (1994); Downing and Oliner (2004)]. In an attempt
to find the seasonal pattern in CP rates in India, WADR was regressed
on monthly dummies. The coefficients of the dummy variables
indicated a seasonal pattern as all the coefficients during February-
June had positive values and those for July - December had negative
values. This implied a seasonal increase in WADR during first half
of the calendar year with the peak around February/March, followed
by a reduction during the second part of the year with a trough during
September/October. The seasonal pattern was, however, weak as none
of these coefficients was statistically significant, indicating that the
observed seasonal pattern varied across the years.

Table 4 (a): Correlation Coefficient of WADR with Macro Variables:

Incremental
CY364D Amount CALL BSE EX_A IIP Bank Credit

WADR 0.93*** 0.44 0.71*** 0.67*** -0.20 0.61*** 0.30
T - Stat 19.79*** 0.66 8.11*** 7.13*** -1.61 6.14*** 0.89

Table 4(b): Correlation Analysis with Differenced Series

D364 DAMT DCALL DBSE DEX_A DIIP DBC

WADR 0.71*** -0. 41*** 0.58*** -0.21* 0.12 0.27** -0.05
T -Stat 7.88*** -3.58*** 5.65*** -1.71* 0.99 2.21** 0.68

*** : significant at one per cent level; ** :significant at 5 per cent level;
* :significant at 10 per cent level.
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The chart 3 below plots the WADR series and seasonally adjusted
(using X11 methodology) WADR over the last five years. Reflecting
weak seasonality, the 'raw' and the 'seasonally adjusted' curves are
fairly coincident, except during February and March in recent years.

Multivariate Regression Analysis

Finally, a multivariable regression of WADR on the explanatory
variables was conducted. Since WADR and the macro variables (other
than call) were found to be non-stationary, they were taken in
differenced form. Although incremental bank credit was also found

Chart 3 :WADR and Seasonally Adjusted WADRSA
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Table 5: Seasonality Test

Variable Coefficient Standard Error t-Statistics Probability

Feb 0.56 1.03 0.54 0.59
Mar 0.95 0.98 0.97 0.34
Apr 0.51 0.98 0.52 0.61
May 0.26 0.98 0.26 0.79
Jun 0.06 0.98 0.06 0.95
Jul -0.32 0.98 -0.32 0.75
Aug -0.22 0.98 -0.22 0.83
Sep -0.09 0.98 -0.10 0.92
Oct -0.46 1.03 -0.44 0.66
Nov -0.32 1.03 -0.31 0.76
Dec -0.15 1.03 -0.15 0.88
C 6.64 0.73 9.14 0.00

R-squared: 0.07 Durbin-Watson statistics: 0.09
Note: January was not included in the regression to avoid dummy variable trap.
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to be non-stationary, since the series was already in differenced form,
a second round of differencing was avoided to minimise loss of
information. The dummy variables for February and March were
included in view of the seasonal fluctuations.

Among several models estimated, the best models in terms of
the fit (R2 and adjusted R2) and Durbin-Watson Statistics were chosen.
The model that gave the best fit is as under:

Among the explanatory variables, the call rate, differenced cut-
off yield of 364-day Treasury Bills, differenced (incremental) bank
credit and February dummy had positive and significant impact on
differenced WADR. In other words, the month-over-month change in
WADR is positively impacted upon by the call rate, the change in the
cut-off yield of 364-day Treasury Bills and the (monthly) incremental
bank credit. Apart from the influence of these factors, seasonality
would impart an added 'push' to the change in WADR in the month of
February. These results are on expected lines since an increase in the
call rate and the 364-day Treasury bill rate reflect tighter liquidity
conditions and thereby lead to an increase in WADR. An increase in
bank credit (i.e. higher credit off-take) signifies a booming

Table 6: Dependent Variable: DWADR

Explanatory Variable Coefficient P-value

C 0.417 0.40
DIIP 0.003 0.50
CALL 0.077 0.00
D364 0.858 0.00
DBC 0.000006 0.00
LAMT -0.140 0.04
FEB 0.288 0.07
MAR -0.163 0.35
R-squared 0.71
Adj R-squared 0.67
F-statistic       19.00
Prob(F-statistic) 0.00
D-W statistics 1.95

DWADR - Differenced WADR of CP
DIIP - Differenced Index of Industrial Production
CALL - Call / Notice money market rate.
D364 - Differenced 364 days cutoff yield
DBC - Differenced Bank Credit
LAMT - Log of issue amount in CP.
Feb, Mar - Dummy variables for February and March
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environment, in which corporates with prime ratings may be expected
to avail the CP route in order to reduce their cost of capital to some
extent. The coefficient of the log of the amount of CP issued had the
expected negative (and significant) sign5.  The trends in call,
incremental bank credit and 364 days treasury yield have been showing
a similar (increasing) movement as that in the WADR, which confirms
robustness of the finding. The issue amount has also increased in
recent years, which should have had dampening impact on the WADR
in accordance with the findings. It appears, however, that the overall
positive impact of the call, 364 days Treasury Bill yield and the
incremental bank credit apart from the 'February' effect, have
overwhelmed the negative effect of the issue amount on the WADR6.

The actual predicted values of WADR and the regression residuals
are plotted in the chart 4 below. Mostly, the residuals remained within
its two standard deviation band, confirming the robustness of the
estimation process.
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5 The log of issue amount was found to be non-stationary at 10 per cent level of significance. The differenced
amount issued series was found to be stationary. The log of the amount issued was, however, preferred to be
included in the regression analysis to obviate loss of information.
6 We have also included coefficient of variation of CP amount, INR-USD exchange rate (average for the
month and the standard deviation). However, these variables were found to have insignificant coefficients
and were therefore dropped in latter stage.
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Section VI
Conclusion

Using last five years data (April 2002 to September 2007), this
paper analyses the major determinants of WADR in the CP market in
India. The empirical results indicate that there has been an increase
in the average monthly issuance, WADR and volatility of WADR over
the years. However, around 80 per cent of the CP issued by companies
over the last five years was from the 'Prime-rated' companies. The
364 day treasry bill yield, the call rate and the IIP had positive and
significant correlation with the WADR. The WADR was found to
follow a weak seasonal pattern: during January to June, WADR
generally remained higher followed by a decline during the rest of
the year. In the multivariate regression, the significant factors
explaining the movements in WADR were the call rate, cut-off yield
of 364-day T-bills, incremental bank credit, the February dummy and
the issue amount. The increase in call rate and cut-off yield represent
tight liquidity conditions and, therefore, have a positive impact on
the WADR. The issue amount, on the other hand, has a negative impact
on WADR indicating large issues when the cost of fund raising through
CP route is low.
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Chart 1 : Share of Agriculture and Allied Activities in the Total Plan Outlay
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Chart-2: Share of Short-term and Long-term Credit to Agriculture
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