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Abstract - Given the key role played by sovereign bond yields in the transmission of
monetary policy, this study empirically examines the drivers of government bond yields
in India. Policy rate is found to be a key driver of bond yields of short-term securities,
and the impact on yields weakens as the tenure of the bonds increases. Estimates in
this study suggest that an increase of 100 basis points (bps) in the policy rate could,
over time, lead to an increase of around 95 bps in yields of 15-91 days residual maturity
Treasury Bills and around 20 bps for 10-year government securities. The size of the
government’s borrowing programme, foreign portfolio investments in the domestic bond
market and foreign bond yields are also found to move domestic government bond
yields, although the impact of these factors differs across maturities.

l. Introduction

Between December 2014 and August 2017, the Reserve Bank cut its policy
rate by 200 basis points (bps) and the yield on 10-year Central government
securities (G-Secs) fell by around 140 bps. Conversely, between August 2017 and
May 2018, the yield on 10-year G-Secs increased by around 140 bps, even as the
Reserve Bank’s policy repo rate was unchanged at 6 per cent over this period.
Yields on short-term treasury bills (TBs) over both these episodes, however, moved

broadly in tandem with the policy repo rate (Chart 1). Similar dynamics are observed
in advanced economies such as the United States (US) (Chart 2).

10 Chart 1: Policy Rate and Yields on Government Securities
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Policy repo rate

Yield on 15-91 days maturity treasury bills of Central government
Yield on 10-year maturity securities of Central government
Source: Reserve Bank of India.
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Chart 2: Policy Rate and Treasury Yields in the US
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Federal funds rate Yield on 3-month US Treasury bills

Yield on 10-year US Treasury bills
Source: Fred Economic Data, Federal Reserve Bank of St. Louis.

The weak correlation between the policy rate and the yields on longer-dated
government bonds has been observed in the past and dubbed as “conundrum”
(Greenspan, 2005). According to Fama (2013), changes in the federal funds rate
target have little effect on the US long-term government bond yields, and there is
substantial uncertainty in their impact on short-term treasury bills yields; rather, the

Federal Reserve (Fed) responds to changes in market rates.

The government securities market, given its risk-free nature, is a key conduit
for transmission of monetary policy impulses to the broader real economy by the
virtue of it being a benchmark for pricing of other financial instruments, such as,
commercial paper, corporate bonds, and derivative products. Against this backdrop,
this study attempts to empirically assess the role of various factors that impinge upon

the yields of G-Secs across the maturity spectrum in the Indian context.
Il Yield Movements: Potential Drivers

Changes in the central bank’s policy rate impact a host of interest rates
across the spectrum, including yields on short-term treasury bills, and medium- to
long-term bonds. Apart from the central bank’s policy rate, a number of factors can
impact bond yields with a likely differential impact on bonds of different maturities.
First, the central bank’s policies on liquidity provision to the banking system can add
to the channel operating through the policy rate (Dua, Raje and Sahoo, 2003; Singh,
2011). Open market operations, foreign exchange market operations by the central
bank, public’s demand for currency, and changes in cash reserve ratio (CRR) impact

liquidity available with banks for investment in alternative avenues (including in



government bonds), and this can impact bond vyields. These factors would get
reflected in repo/reverse repo operations under the Reserve Banks’ Liquidity
Adjustment Facility (LAF) window. Thus, not only the central bank’s policy interest

rate, but its liquidity stance can also be an important determinant of bond yields.

Second, if the government’s deficit increases, it might need more borrowings
from the market to finance the deficit. More borrowings would increase the supply of
bonds in the market, thereby reducing the prices of these bonds and increasing the
yields (as bond prices and yields are inversely related). The regulatory requirements,
such as, statutory liquidity ratio (SLR) also influence the investment demand for G-
Secs and their yields. Moreover, a sizable proportion (more than 50 per cent) of the
banks’ SLR holdings is under the 'Held to Maturity', and it provides cushion to banks
from valuation changes (Acharya, 2018). A large share of holdings under the HTM
category can impact market liquidity and yields. Yields can also move in response to
shifts in the investors’ relative preference for short- and long-maturity bonds. For
example, portfolio adjustment by long-term investors (in insurance and pension
sectors) aimed at containing duration mismatches — rather than monetary easing by
the European Central Bank - was a key factor for the sharp decline in long-term

sovereign bond yields in Europe in 2014 (Shin, 2017).

Third, investments by non-residents in the domestic bond market increase
demand for the bonds, and hence can reduce the yields, and vice versa when
investors sell their holdings. In India, foreign portfolio investors (FPIs) have been
permitted to invest in domestic debt markets, and these investments are, among
others, subject to prudential limits and minimum maturity requirements, which have
varied over time. Global financial market uncertainty and the associated risk-on risk-
off tendency among foreign investors can lead to sudden and large shifts in

investments and domestic yields.

Fourth, as Charts 1 and 2 show, there is some evidence of co-movement of
long-term yields in India with those in the US. These dynamics seem to be an
illustration of the global financial cycle hypothesis - i.e., the financing conditions and
the monetary policy stance in the major global financing centres (such as the US) set
the tone for the rest of the world, regardless of the exchange-rate regime - posited by

Rey (2015). In an environment characterised by enhanced financial integration



across countries, the global financial cycle in capital flows, asset prices and in credit
growth is driven by monetary policy in the centre country (the US), which affects the
leverage of global banks, capital flows and credit growth in the international financial
system. Therefore, the sovereign bond yields in the US and other major advanced

economies can have a direct impact on domestic bond yields in India.

Thus, apart from the central bank’s policy rate, the potential drivers of
government bond yields include liquidity conditions in the domestic banking system,
government’s deficits and borrowing requirements, non-resident investment flows
into domestic bonds, and sovereign bond yields in the US. Since the relationship of
short- and long-term yields with the policy rate is quite divergent (as seen in Charts 1
and 2), this study explores the dynamics of the yield curve across a range of
maturities (10-year, 5-year and 1-year residual maturity securities and 15-91 days

residual maturity treasury bills) for a better understanding of the yield dynamics.

In principle, monetary policy changes are expected to have more impact on
short-term yields vis-a-vis long-term vyields. To elaborate, according to the
expectations hypothesis of the term structure, the long-term interest rates are the
average of current and expected future short-term interest rates plus some risk/term
premia (for the uncertainty associated with future short-term rates) (Bernanke,
2015).2 If the economy is growing above its potential and there are inflationary
pressures, then the central bank is expected to start tightening today. Short-term
rates increase proportionally and quickly. Over time, markets expect future growth
slowdown, easing of inflationary pressures, and a reversal of the central bank
tightening stance. The medium and long-term rates (being expectations of future
short-term rates), thus, can be expected to move less than the change in short-term
rates. Hence, monetary policy actions can have a stronger and quicker impact on
near-term rates, with the magnitude of the impact waning as the maturity increases
(Estrella and Trubin, 2006). However, a variety of factors, such as, time-varying term
premium (in turn, due to changing expectations of future growth and/or inflation),
deepening of the financial sector, and changes in the relative preference of investors
for shorter maturities vis-a-vis longer maturities can lead to deviations from the

expectations hypothesis.

* Expected nominal short-term rates are, in turn, the sum of expected inflation rates and expected
short-term real rates. Term premium (typically positive in normal times) is the extra compensation
which investors need to hold a long-term bond rather than a series of future short-term bonds.
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M. Yield Movements: Empirical Analysis

Based on the discussion in the previous section and data availability, we
postulate that the yields on G-Secs are likely driven by: (i) policy rate (EFF); (ii) cash
reserve ratio (CRR); (iii) banks’ recourse to the liquidity adjustment facility (LAF_Y)
[positive (negative) sign for LAF_Y indicates surplus (deficit) liquidity conditions, that
is, the Reserve Bank is in a liquidity absorption (injection) mode]; (iv) government’s
gross market borrowings (GMB_Y); (v) foreign portfolio investment (net inflows) in
domestic debt securities (FPID_Y)?; and, (vi) yields on one-year maturity treasury
bonds in the US (GUS). Over the earlier part of the sample period, the domestic
prices of petrol and diesel were administered and the change in domestic prices of
these products in response to changes in international crude oil prices was partial
and lagged, with implications for government’s deficit and borrowings and bond
yields. The quarterly variation (annualised) in crude oil prices in rupee terms (AQil)
is, therefore, also included as an explanatory variable in the empirical analysis. The

sample period of the empirical exercise is April 2004-March 2018.

Summary Statistics

Summary statistics of the key variables are provided in Table 1. Over the
sample period, the yields on 15-91 days TBs (G15-91), 1-year G-secs (G1Y), 5-year
G-secs (G5Y), and 10-year G-secs (G10Y) averaged 6.7 per cent, 7.0 per cent, 7.5
per cent and 7.7 per cent, respectively - the higher the maturity period, the higher is
the yield. This upward sloping yield curve seems consistent with the earlier noted
expectations hypothesis. The short-maturity yields exhibit more volatility vis-a-vis

long-term yields, in accordance with the trends observed in Charts 1 and 2.

Table 1: Summary Statistics

(Per cent)
Variable Mean Standard Deviation Minimum Maximum
Policy Rate 6.4 1.5 3.3 9.0
15-91day T-bill rate 6.7 1.6 3.1 11.1
1yr G-sec Yield 7.0 1.3 4.0 10.0
5yr G-sec Yield 7.5 0.9 4.9 9.5
10yr G-sec Yield 7.7 0.8 5.1 9.4

Note: Sample period is April 2004 to March 2018.
Source: Authors’ estimates.

®The trending variables LAF, GMB and FPID are measured as per cent to GDP.
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Modelling Approach

To empirically explore the drivers of yields, we undertake two different
estimation approaches: a regression analysis to assess the role of the various
factors (equation 1 below) and a vector autoregression (VAR) analysis (equation 2
below to study the joint dynamics of the yields in response to shocks to policy rate
and other variables).* In equation (1) below, the variable Z is the yield of various
maturities (15-91 days residual maturity TBs or 1-year or 5-year or 10-year residual
maturity securities) and other variables are as explained above. Equation (1) is
estimated separately for each maturity. In equation (2), Y; is the vector of
endogenous variables [EFF, DLAF_Y, G15-91D, G1Y, G5Y, G10Y] and X; is the
vector of exogenous variables [CRR, GMB_Y, FPID_Y, GUS, AOiI].5

AZy = ap + a:AZui + aAEFF; + a3ACRR; + aALAF_ Y, + asGMB_Y; +
asFPID_Y,; + a;AGUS; + a8AOil; + e (1)

A, =C+ XM AY,_ + z;-zo BiX;_j + &. (2)

In contrast to the regression framework (which estimates one maturity at a
time), the VAR framework models all the four maturities (G15-91D, G1Y, Gb5Y,
G10Y) as a system, recognising that there might be some common factor amongst
the yields being studied. As noted earlier, Fama (2013) presents some evidence that
the target federal funds rate changes in response to market rates, or in other words,
markets anticipate future changes in the fed funds rate and the Fed just
accommodates these market dynamics. The VAR framework can address this
concern, since its focus is on studying the dynamics of yields in response to an
unanticipated change in the policy rate. Conversely, the regression framework
focuses on the dynamics of yields in response to a systematic (expected) conduct of
monetary policy. Thus, the VAR analysis supplements the regression analysis and

can help us to draw more robust inferences.

* VARs capture the dynamic interdependencies among different time series variables and all the
variables and lags are included in the various equations of the VAR in a similar way.

° Endogenous variables are variables which respond to each other in the VAR, while exogenous
variables are treated as given outside the system and do not respond to other variables.
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While the regression analysis employs quarterly variables, the VAR analysis
is based on monthly data to study the dynamics more closely. The sample period for
the analysis is April 2004-March 2018 in both the estimation approaches. Unit root
tests suggest some ambiguity on the stationarity property of the four yields being
studied.® For robustness purposes, the regression analysis uses such variables in a
first-difference form (i.e., quarter over quarter changes), while the VAR analysis is

based on data in levels.’
Estimation Results

Regression results indicate that monetary policy has a relatively stronger
effect on short-term yields vis-a-vis long-term yields. An increase of 100 bps in the
policy rate, ceteris paribus, increases the yield on 15-91 days maturity TBs by
around 85 bps, and the impact reduces as the maturity increases (around 50 bps on
1-year securities, around 25 bps for 5-year securities and less than 10 bps on 10-
year securities) (Table 2).2 Other variables also have the expected impact on vyields,
although the magnitude differs across the various maturities. First, the
monetary/liquidity variables (cash reserve ratio and liquidity adjustment facility) have
the expected impact. Second, higher gross market borrowings by the government
push up yields by about 3 bps for every one percentage point increase in the
borrowings/GDP ratio. Third, over the sample period, higher crude oil prices are
found to put upward pressure on yields. Fourth, an increase of one percentage point
in foreign portfolio investment in debt instruments (per cent to GDP) softens one, five
and 10-year domestic bond yields by 10-23 bps, with no significant impact on short-
term TBs. Unlike the policy rate, foreign portfolio investments impact longer-term
yields more vis-a-vis shorter-term yields. These results seem consistent with the
policy framework on FPI flows, which has over the sample period tended to

encourage such investments into longer-term yields through the stipulation of

® Unit root tests are tests for “stationarity” of an economic time series. A time series is said to be
stationary if a change over time does not cause a change in the shape of the distribution of the series.
A series violating this property is termed as a unit root process. To check stationary, we undertook
Augmented Dickey-Fuller (ADF) and Phillips—Perron (PP) tests.

" The regression diagnostics of no autocorrelation, and stability conditions are found to be satisfactory
for both analyses.

® Regression results for one, five and 10-year yields are based on ordinary least squares (OLS)
regressions, while those of 15-91 days maturity are corrected for first order serially correlated errors
(in view of evidence of serial correlation in OLS residuals). Given some co-movement in yields, there
could be residual correlation across equations for alternative maturities. To address this issue,
seemingly unrelated regression estimates were also undertaken, and the results were broadly found
to be similar to those in Table 2.



minimum maturity requirements. Finally, an increase of 100 bps in the 1-year US
Treasury bonds pushes up domestic G-Sec yields by around 25-30 bps, with a
somewhat higher impact on longer-maturity bonds, providing some evidence to the

global financial cycle, as alluded to earlier.

Table 2: Determinants of Yields on Government Securities

Explanatory Variables Dependent Variable

AG15 91 AG1Y AG5Y AG10Y
Constant 0.00 -0.14 0.07* -0.08
(0.08) (-1.47) (1.91) (-1.16)
AEFF, 0.84 *** 0.47 *** 0.23 *** 0.07 *
(13.81) (5.94) (3.40) (1.90)
ALAF_Y, -0.18 ** -0.17 *** -0.20 *** -0.23 ***
(-2.46) (-4.04) (-3.33) (-3.81)
ACRR; 0.29 *** 0.21 *** 0.25 ***
(4.09) (3.44) (4.46)
GMB_Y, 0.03 **
(2.35)
GMB_ Y, 0.03 **
(1.99)
AOIL, 0.002 *** 0.003 *** 0.003 ***
(3.24) (4.40) (4.72)
FPID_Yus -0.10 ** -0.16 *** -0.23 ***
(-2.05) (-3.57) (-5.70)
AGUS; 0.23 *** 0.23 *** 0.32 ***
(3.85) (3.59) (4.37)
AG1Y,, 0.11 **
(2.04)
AG5Y 4 -0.25 ***
(-3.39)
AG10Yy4 -0.24 ***
(-3.90)
R-bar? 0.78 0.87 0.76 0.78
LB-Q (p-value) 0.54 0.28 0.22 0.64
Notes:

*kk k%

, ** and *: Significant at <1%, <5% and <10% levels, respectively.
Figures in parenthesis are t-statistics based on heteroscedasticity and autocorrelation consistent
(HAC)-corrected standard errors. LB-Q is p-value of Box-Pierce-Ljung Q-statistic for the null
hypothesis of no residual autocorrelation up to 4 lags.
Variables are defined as follows:
G15-91 = Yields on central government treasury bills of residual maturity of 15-91 days;
G1Y, G5Y and G10Y = Yields on central government securities of residual maturity of 1-, 5- and 10-
years, respectively; CRR = Cash reserve ratio; EFF = Policy rate; LAF_Y = Outstanding LAF balance
(% of GDP); GMB_Y = Central government market borrowings (% of GDP); OIL = International crude
oil price (rupee terms); FPID_Y = Net foreign portfolio investments in debt (% of GDP); YUSG = Yield
on one-year G-sec of the US.
Sample period for the estimation is April-dJune 2004 to January-March 2018.
Source: Authors’ estimates.




Vector Autoregression Results

The vector autoregression (VAR) analysis employs the same variables as the
regression analysis in the previous sub-section and the results are qualitatively
similar, i.e., the impact of policy rate changes on G-secs is more on shorter-dated
securities and less on longer-dated securities (Chart 3).° In quantitative terms, the
initial impact on 15-91 days maturity TBs in the VAR analysis is similar to the results
from the regression approach, while the effect on one-, five- and 10-year securities

is somewhat higher.

Chart 3: Responses of G-Sec Yields to Policy Rate Changes
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Following a shock to the policy rate, the impact on shorter maturities (15-91
days and one year) builds over time and the peak effect occurs with a lag of around
six months. For five- and 10-year maturities, the dynamics suggest some over-
shooting of yields in the initial month, as markets seem to absorb the news and
implications of a rate hike; the over adjustment of yields is corrected in the next

couple of months and there is a smooth adjustment in the subsequent months. The

° Based on the overall model properties of the VAR like stability and no autocorrelation, four lags of
the endogenous variables are included.

' The impulse responses in a VAR analysis can be sensitive to the ordering of the variables in the
VAR, i.e., the sequence in which the variables are placed in the VAR. To address this issue, the
impulse responses presented in this study are ‘generalised’ impulse response, which are robust to the
ordering of the variables.



cumulative pass-through'! of a shock increase of 100 bps in the policy rate after 12
months is 86 per cent, 60 per cent, 20 per cent, and 15 per cent for 15-91 days, one-
year, five-year and 10-year maturity securities, respectively.'? Over time, the pass-
through is almost full (96 per cent) for 15-91 days maturity securities, and increases
to 72 per cent, 30 per cent and 21 per cent for one-, five- and 10-year maturity
securities, respectively. These are average responses over the sample period and
the actual response at any time, as Chart 1 suggests, would depend upon a variety
of other domestic and global factors. Overall, the empirical evidence using
alternative estimation techniques in this study indicates that, while the policy rate is
an important driver of short-term yields, the medium- and long-term yields respond

more to a variety of non-monetary factors.

IV. Concluding Observations

Sovereign bond yields are an important conduit for effective transmission of
monetary policy to the spectrum of financial prices and the broader real economy.
This study empirically examines the drivers of domestic government bond yields
employing alternative estimation techniques. Policy rate is found to be a key driver of
yields of short-term government securities, but its impact on yields weakens as the
maturity of bonds increases. While the long-run pass-through from policy rate
changes is almost complete in the case of shorter maturity securities, the pass-
through is 20-30 per cent for longer-term bonds. The size of the Central
government’s borrowing programme, foreign portfolio investments in the domestic
bond market and foreign bond yields are also found to move domestic bond yields,

though the impact of these factors differs across maturities.

1 Pass-through measures the ratio of the percentage change in bond yields to one percentage point
S1OO bps) change in the policy rate.

% In view of some ambiguity on the stationarity of the variables, as a robustness exercise, we also
attempted the VAR analysis with variables in first differences. The cumulative pass-through of a shock
increase of 100 bps in the policy rate after 12 months in the “first differences” model is somewhat
lower at 62%, 45%, 12% and 6% for 15-91 days, one-year, five-year and 10-year maturity securities,
respectively.
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