WP 'S (DEPR): 6/2011
RBI WORKING PAPER SERIES

The Velocity Crowding-out Impact:
Why High Money Growth is not
Always Inflationary

Sitikantha Pattanaik
and
Subhadhra, S

DEPARTMENT OF ECONOMIC AND POLICY RESEARCH

MAY 2011



The Reserve Bank of India (RBI) introduced the RBI Working Papers seriesin
May 2011. These papers present research in progress of the staff members of
RBI and are disseminated to elicit comments and further debate. The views
expressed in these papers are those of authors and not that of RBI.
Comments and observations may please be forwarded to authors. Citation
and use of such papers should take into account its provisional character.

Copyright: Reserve Bank of India 2011




The Velocity Crowding-out Impact:
Why high money growth is not always inflationary
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Abstract: In the mainstream monetary policy consensus that prevailed prior to the global crisis,
there was increasing de-emphasis on money and credit aggregates in the conduct of monetary
policy, because of the overwhelming faith on the interest rate, both as an instrument of policy
and as an indicator of overall monetary and liquidity conditions. In the aftermath of the global
crisis, however, there seems to be a renewed emphasis on money and credit trends, though
how the money growth indicator could be used in the actual conduct of monetary policy remains
largely unclear. The Reserve Bank, despite abandoning explicit monetary targeting in 1998, still
continues to announce indicative money and credit growth trajectories and also monitors their
trends in order to identify any lead information that may be relevant for policy. In the analysis of
the information content embodied in money growth, recognizing the possible sources of
instability in money demand and resultant changes in money velocity becomes critical. In the
context of the severe “velocity crowding out of quantitative easing” that was experienced in the
US in the midst of the global crisis, it is important to recognise that external developments,
particularly the risk of contagion from a crisis, could at times add significant instability to
domestic money demand. Shocks to money demand from both anticipated and unanticipated
factors could make the velocity unstable, adding thereby noise to the analysis of the money
growth variable. This paper studies the money velocity trends for India, and using the standard
determinants of velocity from the literature, it aims at exploring the possibility of generating
forward looking assessment of velocity, so that money growth trends could be better explained
relative to other economic variables, particularly output and prices. Every projected money
growth trajectory, ideally, is linked to conditional predictability of velocity, which though is not
always feasible.But in the absence of a reference to velocity trends, money growth alone at
times may be misleading, even in the short-run. As per the empirical findings of this paper,
conventional determinants of velocity appear to be statistically significant for Indian data, but the
estimated parameters alone may not be sufficient for undertaking a forward looking assessment
of velocity, particularly during periods of major uncertainty that could cause velocity to deviate
significantly from its medium-term trend.
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Introduction

In the analysis of conventional money, output and prices relationship, the velocity of
money is generally presumed to be stable, if not constant, particularly in the short-run.
Shocks to velocity at times, however, could be significant in the short-run, as a result of
which the money growth indicator may add significant noise to monetary analysis.
During the recent global financial crisis and the subsequent Great Recession, for
example, growth in both narrow and broad money in the US was significant, reflecting
largely the impact of quantitative easing, but the velocity of money also fell sharply
because of the financial crisis, leading to “velocity crowding-out of quantitative easing”.
In India, broad money (M3) growth decelerated during 2009-10 and remained below the
Reserve Bank’s indicative trajectory all through 2010-11. Since real GDP growth in both
these years remained strong with high headline inflation, the conventional monetary
arithmetic would have suggested a higher rate of growth in broad money (Ms).
Reference to the trends in velocity of money and analysis of its determinants, thus,
could be important in such situations. Volatile movements in velocity in the short-run
could either amplify or dampen the expected relationship between money on the one

hand and output and prices on the other.

Even though explicit monetary targeting has been abandoned by most of the major
central banks around the world, some of them, including India, still use “money growth”
variable as a second pillar/part of the multiple indicators approach to monetary policy.
Smaghi (2011) emphasized the continued relevance of monetary and credit aggregates

“*

for monetary policy by stating that “...this crisis has certainly proved that the
conventional wisdom of the last decade — that money does not matter, even for
monetary policy — is wrong....The ECB consistently used these (monetary and credit)
parameters even when they were derided as relics of a defunct monetary doctrine.”
Because of unstable money demand functions, central bankers' consensus position as
of now has been that “we did not abandon the monetary aggregates, they abandoned
us”. Since mid-1970s, the performance of the money demand estimates has

increasingly fallen short of policy requirements, primarily reflecting “...inaccurate

forecasting ability and parameter instability — both of which remain largely unexplained



today despite extensive research devoted to determining the reasons for this poor
performance.” (Serletis, 2007) The increasing neglect of money because of the primacy
attached to “interest rate” for explaining monetary policy, however, is fraught with the
risk of being “...led to the erroneous belief that we could turn Milton Friedman on his
head, and think that inflation is always and everywhere a real phenomenon”(King,
2003). Even Bernanke (2003) had underscored the point that “... The imperfect reliability
of money growth as an indicator of monetary policy is unfortunate, because we don’t
really have anything satisfactory to replace it”. Hetzel (2004) in fact had cautioned that
“... because central banks do not use money as an indicator or target, an ‘out of sight

out of mind’ confusion about the role of money in price level determination can arise.”

The Reserve Bank, even after abandoning the monetary targeting and switching over to
the LAF in 1998, has consistently announced indicative money growth projections.
Without reference to trends in velocity and its determinants, particularly in the event of
short-term shocks to velocity, however, communicating the trends in actual money
growth as well as the indicative money growth trajectory could be a challenge. Because
of the recent increase in volatility of money velocity (caused by the financial crisis and
the subsequent swings in risk perceptions in the markets), reference to velocity has
generally increased in analyses of trends in monetary aggregates of countries around
the world. Against this background, this paper revisits the debate on the determinants of
money velocity in the Indian context, with the aim of adding to the information content of
the money growth variable that is commonly used in policy as well as market analyses.
Section-ll documents in brief the theoretical perspectives on money velocity and the
relevance of the concept of velocity in monetary analysis. Trends in velocity of money,
empirical assessment of the plausible determinants of velocity, and certain
misconceptions about velocity are presented in Section-Ill. Empirical assessment of the
determinants of velocity in India, and how the estimated parameters could be relevant to
analyses of monetary aggregates have been covered in Section-IV. Concluding

observations are set out in Section-V.



Section-ll: Theoretical Perspectives on why Velocity Matters in Monetary Analysis

The quantity theory of money continues to be the most fundamental benchmark
reference point for any monetarist analysis involving the causal relationship between
monetary aggregates on the one hand and output and prices on the other. The theory,
which is essentially an identity (i.e., MV=PT), has often been very simplistically
interpreted to drive the message that “an increase in money supply causes proportional
change in the price level”. In this identity, M represents the stock of money; V is the
transaction velocity of money, i.e. the number of times money may change hands in
facilitating multiple transactions; P stands for the price level, relevant to the transactions
financed by money; and T covers all transactions in a money-economy where each
transaction may involve money as a “medium of exchange”. PT is the value of all
transactions undertaken with money (i.e. not only new goods and services, but also all
old and second hand goods, inputs used in the production of new goods and services,
and financial transactions in the financial markets that may not be directly related to the
financing needs of the real economy). If V is time invariant or constant, and money is
neutral in both long-run and short-run (i.e. no impact on output), then increase in money
could lead to proportional increase in the price level. If money is non-neutral in the
short-run (which is the mainstream belief that underpins the conduct of monetary
policy), then increase in money supply could have dual effects, i.e. on output as well as
inflation. If V is time variant, then a 10 per cent increase in money supply may coincide
with equivalent drop in velocity; as a result, the increment in money growth may at times

coexist with no change in PT.

In the MV=PT identity, the distinction between “exogenous M” and “endogenous M”, and
more particularly between “money supply” and“money demand” is important for
meaningful analysis. The analysis of Fisher (1911) version of the identity would suggest
that an “exogenous” increase in money supply would transmit to endogenous change in
aggregate nominal demand, and in equilibrium, lead to proportional increase in prices
through higher expenditure. Few analytical points are important to note here: (a) only in
case of an initial equilibrium, the proportional relationship between money supply and

prices may hold; (b) the chain of causation is direct from increase in money supply to



increase in nominal value of aggregate expenditure, unlike the Keynesian or neo-
classical versions where increase in money supply operates through a lower interest
rate to cause an increase in nominal expenditure (most of the econometric models
continue to rely on this indirect transmission, though monetarist models still emphasize
the direct channel); and most importantly, (c) V is not a constant, but independent of
both money supply and price level changes. As an economic variable, it may be non-
constant both in the short-run and the long-run. Its variability could be conditioned by

variations in other macroeconomic variables.

While using Y (output / real income) as a proxy of T in policy analysis, it is often
ignored that even Fisher (1911) had made a distinction between transactions related to
income (Y) and those related to financial transactions (F). This suggests that the

theoretical identity should be presented as:
MV = PyY + P

Where, P, and P; are prices of goods and services (covered in GDP) and financial

transactions, respectively.

It may not be correct to presume that financial transactions are undertaken only in
pursuit of real output. The global financial crisis revealed that financial transactions
could be much larger than what may be necessary for meeting the needs of the real
sector, and hence the PsF part in the identity is necessary. However, when Y is used as

a proxy for T, instead of “transaction velocity of money”, “income velocity of money”

becomes more appropriate as a concept.

Besides meeting the transaction related demand, money may be demanded for its store
of value function as well. The Cambridge approach (of Marshall, Pigou and Keynes) to
study the relationship between money, output and prices, introduced the “money
demand” dimension (as opposed to the supply side emphasis in the quantity theory)
and emphasized that besides demand associated with transactions (T), money may be
demanded as a “store of value” for its convenience and security, which in turn may
change depending on the trends in “interest rates”. In this case, the identity could then

be represented as:



Where, Msis the “cash balance” part of the demand for money, that reflects convenience
and safety that money could provide. This suggests that when MV=PY alone is used in
monetary analysis, the obvious underlying assumption then is that: (a) Ms=0, and (b) V=

(PsF/M¢) = constant. Neither of these assumptions could hold, in practice.

According to the Cambridge version also, because of the emphasis on money demand
for cash balances, My/P= KY (that is only a fraction k of the Y is held as cash balances).
In other words, (My/P)/Y = My/PY =k = f(r), with K’(r) <0. In equilibrium, M = Mgy. Since
V=PY/M, V = 1/k = f(r). Thus, V is no longer a constant, and could vary with changes in
r (i.e. interest rate). Since equilibrium real rate of interest is independent of money
supply, equilibrium V* (at r*) is also independent of money supply. But at any
disequilibrium condition, V need not be independent of money supply. This is an
important point to note in the context of the normal quantity theory assumption of

independence of V with regard to exogenous changes in M.

The demand for money aspect was elaborated further by Keynes, because of his
emphasis that transaction and precautionary demand for money could be influenced by
Y, while speculative demand could be influenced by (r). This representation of the

money demand could then be:
Ma=M (r + pr) + Msp = KPY + L(r)

As per the inventory theoretic model of Baumol and Tobin (1956), even transaction
demand for money could be interest rate sensitive. Since speculative demand driven by
expectations of bulls and bears could be volatile, that could make the money demand
unstable, constraining thereby monetary policy in its relevance as a stabilisation tool.
The key policy inference of quantity theory was questioned by this assessment, i.e.
whether inflation could be contained through control over the rate of growth of money
supply. This argument, inter alia, contributed to the ascent of fiscal policy as the

dominant macro stabilisation tool.



Friedman, however, restated the quantity theory through the emphasis on stable
demand for money, and thereby sought to re-establish the significance of “controlling
money growth to control inflation”. His assessment was premised on the stability of
money demand (and hence, the stability of velocity). If My does not change
unpredictably, then money supply targeting could be ideal to control inflation. In other

words,

Mgy +Vg = Py + Yg, i.e. growth rates of M and V must equal the growth rate of prices(P)

and real income (Y).

If My is a stable function of P and Y, then V4 = 0 (or close to zero, and stable). Since Yy

is a real phenomenon (driven by factor endowment and factor productivity),
Py =My - Yy

If Mg is not stable, then Vg # 0, and V is not a constant. Thus, factors that contribute to
money demand instability, also lead to a non-constant velocity. Trends in velocity,
therefore, reflect what happens to money demand, and hence, may have similar

determinants. According to Friedman,
V=PYM=Y/(MP)=Y/Mqy(r,....0n, Yp, W, °)
Where M in equilibrium becomes My, and

Mg represents demand for real money balances, r; is the yield in real terms on the i
financial asset (-ve relationship with money demand), Y, is permanent income (+ve
relationship with money demand), w is the ratio of non-human wealth to total wealth (-ve
relationship with money demand), and 7° is the inflation expectations (-ve relationship
with money demand, unlike +ve relationship with price level P for nominal money

demand).

What is important to note in Friedman’s restatement of the quantity theory is that if the
money supply is exogenous, demand for money is stable, and causality runs from left
hand side of the MV=PT relationship, then price level changes could be explained by

changes in money stocks. If money matters, however, that does not mean that money



can be managed prudently by the authorities to contain inflation. Due to the mistaken
belief among policy makers that there existed an exploitable tradeoff between inflation
and employment (i.e. the Phillips Curve relationship), and the tendency to overexploit
the relationship, there is always the risk of discretionary monetary management leading
to a higher inflation regime coexisting with lower employment and growth. Possible
scope for non-neutrality of money, at least in the short-run, does not imply that policy
makers can use it to the advantage of the economy through discretionary policies.The
preferred option, therefore, could be a rule based money growth framework (i.e., the
constant rate of money growth). Accordingly, Friedman (1968) highlighted in his

Presidential Address to the American Economic Association that:

The best course of action is to rely on the equilibrating forces of the market,
imperfect as they may be, and on the stability of money demand, imperfect as it too
may be, rather than seek a better approximation to perfection through “fine-tuning”
policy.

General abandonment of monetary targeting in practice later, though, stemmed from:
(a)empirically observed unstable money, output and prices relationships,
(b) Goodhart’s law (i.e. whenever past regularity in statistical relationships is used for
policy control purposes, the regularity would collapse), and (c) the endogenous money
supply process. Because of the latter, monetary policy independence, in the
contemporary world, is seen only in terms of ability to set domestic policy rates
independently. Market determined interest rates, though, may still not respond to policy
rate changes, depending on a host of factors such as the fiscal stance, capital flows,
financial innovations (including non-banking sources of funding), financial regulations,
credit market rigidities, efc, which could constrain effective transmission. Thus,
abandonment of monetary targeting had justifications, but interest rate based conduct of
policies also has limitations. These limitations may be particularly severe in dealing with
a financial crisis (i.e. zero interest rate bound, requiring quantitative easing), asset price
inflation (involving use of excessive leverage in an environment of ample liquidity

conditions and neglect of money and credit aggregates) and persistent supply side



shocks to inflation (with food and commodity price inflation in particular exhibiting little

sensitivity to policy interest rate changes).

The return of the focus on quantity of money after the global crisis, or at least the
realization of the costs of benign neglect of money and credit aggregates suggests that
money demand analysis would regain some of its importance in central banks, even if
only in the form of a second pillar or as a part of the multiple lead indicators for conduct
of monetary policy. In such an environment, having a realistic assessment of the near
term outlook for money velocity could help in not only setting the indicative money
growth trajectories, but also in explaining money growth trends in central bank

communications.
Section-lll: Determinants of Velocity - How to Interpret Trends in Velocity?

Theoretical and empirical literature suggests that there could be multiple determinants
of velocity, such as the level of economic development, financial innovations and
financial deepening, interest rate changes effected by a central bank, inflation and
inflation expectations, employment uncertainty, household sector’'s net worth and
leverage, and market optimism/pessimism. Expectations driven by the outlook for the
economy and market trends significantly condition velocity and this determinant has
been a major source of volatility in money velocity in the recent period, particularly since

the global crisis.

Financial innovations could influence velocity by both reducing the transaction costs and
enhancing the liquidity of financial assets (and hence liquidity of financial wealth). For
example, securitization makes bank credit tradable and liquid, and market financing of
economic activities also competes with bank credit. Greater use of ATM/credit/debit
cards allows flexibility to economize on non-interest bearing cash, and unused credit
limits in credit cards are akin to substitute of cash. Many of the new payment modes for
electricity, gas and dividends, such as direct credit and direct debit also economize on
the use of cash, but depending on the frequency of payments there could be shocks to
money velocity. Most important shocks to velocity from financial innovations could be

the sudden change in the interactions between “funding liquidity” and “market liquidity”.



In an advanced financial system, the volume of financial transactions could be large and
as long as the markets remain liquid, the pressure on funding liquidity could be modest.
But when the markets turn illiquid (as happened in the case of CDOs/ABSs in the case
of the sub-prime financial crisis), the demand for funding liquidity may exhibit a sudden
spurt, which in turn would raise the demand for liquidity support from the lender of the
last resort, i.e. the central bank. Periods of financial crisis or stress in financial systems,

thus, could add significant volatility to money velocity.

The following points have generally been highlighted in most of the recent writings on

money velocity:

e Fast growing money supply may not mean risks to inflation, if velocity declines to
offset the inflationary impact of money growth.

e Forecasting inflation based on money growth as well as setting indicative targets
for money growth based on inflation and growth outlook could be difficult, with a
volatile velocity.

e |t is important to distinguish between changes in velocity caused by structural
factors (like financial deepening or economic development) and transitory shocks
to money demand, for meaningful assessment of risks to inflation.

e In the MV=PT relationship, all measurement errors in M, P and T may get
reflected in V, which is generally derived as a residual.

e A relatively higher/increasing value of V could be seen as a representative
indicator of an efficient financial sector (The counterpart to this could be “income
elasticity of money demand of less than one”, as in advanced economies).

e A financial crisis could reduce velocity (i.e., a deposit is less likely to be lent
during a crisis).

¢ Increasing monetization of the economy, which would be particularly relevant for
developing and emerging economies, may imply falling money velocity (The
counterpart to this could be “income elasticity of money demand of greater than

one” in such economies).
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e As close money substitutes become available, velocity may increase with higher
interest rates (i.e., money demand declining with increase in the opportunity cost

of money).

Velocity crowding-out of the impact of QE in the US —

An example of the importance of velocity for monetary analysis

Massive liquidity injection and resultant expansion in base/broad money may coexist
with no corresponding increase in nominal GDP (i.e. PY), if velocity falls sharply. In the
US, large increases in both My and M2 have been offset nearly “one for one” by the
decline in velocity - leading to velocity crowding-out - rather than increase in nominal
GDP (i.e.PT). As could be seen from Panel Chart-1, M{has expanded by as much as
US$ 0.4 trillion since December 2007, whereas Mzhas increased only by about US$ 1.2
trillion (as against increase in base money of as high as US$ 1.5 trillion). More
importantly, while M4 has increased by about 30 per cent since December 2007, the M,
velocity has dropped by 2 (from 10 to 8) suggesting a large enough (almost 200 per
cent) contractionary impact, more than offsetting the expected positive impact of M,
expansion on nominal GDP. M in turn has increased by about 20 per cent since
December 2007, and the fall in velocity from 1.9 to 1.7 (or by 0.2, equivalent of 20 per
cent fall in money) implies almost “one-for-one” offset for the expected impact of

expansion in Mz on nominal GDP.

The fall in velocity has both conventional and non-conventional dimensions.
Conventionally, in the midst of a crisis, money injected by a central bank may not get
distributed efficiently through the banking system to non-banks. That may imply fall in
velocity, as well as lower growth in M,. If the crisis does not involve a bank run by
depositors, then demand for safer form of money (i.e. currency and demand deposits)
may increase, as a result of which My may show strong growth. In the US, with interest
rate falling to near zero, the opportunity cost of money also became negligible, which
partly explains higher demand for narrow money. Sharper fall in velocity of My is

because of reluctance among banks as well as the public to part with liquidity.

The non-conventional dimension of the collapse in velocity is the sudden and significant

unwinding of financial innovations. In the MV=PT assessment, T should include financial

11



transactions as well, but in practice output (Y) is used as a proxy for transactions in

monetary analysis. In a liquid market, growth in financial innovations could imply large

decline in velocity. Given the manner in which the velocity is derived (i.e. nominal

GDP/money stock), the impact of growth in financial innovations and subsequent

collapse is difficult to explain through trends in “measured” velocity.

Panel Chart-1: US Money Growth and Velocity of Money
(Jan 1993-0ct2010 for M4 and M, and Q1-1993 to Q3-2010 for Velocity)
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According to Fisher, during the Great Depression both money supply and velocity had

declined (which precipitated the recession). Between October 1929 and March 1932

while the money stock had declined by 13 per cent, the velocity had also fallen by 72
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per cent. During the recent Great Recession, however, the Fed prevented monetary
contraction, but velocity declined. A central bank can only print more money, but it
cannot arrest falling velocity driven by collapsing confidence of the public about the
financial system. This highlights why money velocity is so important to the analysis of

monetary aggregates or quantity based monetary policy actions.
Some common misconceptions about velocity of money

Since velocity is important to monetary analysis, it is important to avoid some of the

common misconceptions about velocity.

First, velocity is not a substitute of money; i.e. it cannot be a determinant of nominal
income or inflation. This is because velocity is never the “cause” but always the “effect”,
depending on how the financing of transactions and associated demand for money may
change. The causality, thus, can only be from transactions to velocity, not the other way
round. In the case of money, however, causality could be bi-directional; excess money
supply can raise nominal income and prices, assuming the money supply process to be
exogenous. Similarly higher demand for money resulting from higher nominal growth in
GDP could cause money supply to increase, making the money supply process
endogenous. In the latter case, however, if velocity increases, then money growth may
not match the increase in nominal income. Thus, velocity is important to explain the
behaviour of money growth, but it is not a substitute of money. Velocity is always

passive, and it does not cause anything.

Second, velocity is not the same thing as money multiplier. Money multiplier explains
the process through which the “base money” created by a central bank multiplies in the
banking system to the stock of broadmoney (Ms) at any point of time. Currency to
deposit ratio (which depends on the behaviour of the public), required reserves to total
deposits (which depends on the central bank policy) and excess reserves maintained by
banks with the central bank as percentage of total deposit liabilities (which depends on
the behaviour of commercial banks) are the key determinants of money multiplier. The
money multiplier is the link between “broad money” and “reserve money”, whereas

velocity is the link between “broad money” and “nominal GDP”. While money multiplier
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could be derived as “broad money/reserve money”, velocity is derived as “nominal
GDP/broad money”. Velocity refers to the number of times the available money stock
may roll over or change hands to finance transactions equivalent of nominal GDP,
whereas money multiplier is the magnitude by which base money is amplified in the

banking system to the stock of broad money.

Third, a very common perception has been that money growth alone is the culprit, and
hence must be always contained, consistent with a money growth policy rule. This
approach could be particularly dangerous in an environment of sharp fall in velocity.
Unless the falling velocity is countered by corresponding large expansion in money,
recession could deepen, as happened during the Great Depression of 1930s. In the US
for example, broad money growth was generally moderating prior to the recent global
crisis, primarily because the velocity was rising faster than normal. Financial
innovations, such as securitization, CDOs, CDS, efc. contributed to the above trend
increase in velocity relative to the normal increase in velocity that one would have
expected as a result of normal financial deepening of the economy. The financial crisis,
however, involved intense deleveraging and collapse of the super debt cycle. The
unwinding of financial innovations and the credit freeze involved sudden sharp fall in
velocity. This necessitated a high dose of quantitative easing, without any fear of
stoking inflation. Thus, in certain circumstances, large increase in money need not lead
to loss of purchasing power of money or inflation. Money injected, only when spent or

rolled over frequently, can become inflationary.
Persistently falling money velocity in India and the recent volatility

An assessment of money velocity in relation to trends in nominal GDP (i.e., PY) as

presented in panel chart-2 suggests the following:

(a) The money velocity has persistently declined over last six decades, which could
be ascribed to increasing monetisation of the economy (Chart-A). Empirical
literature suggests that countries may experience “U” shaped velocity pattern, as
in the initial stages of development, due to increasing monetisation of the

economy, money demand increases (which gets reflected in money supply
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growth) and velocity drops®. (The income elasticity of demand for money exceeds
1 in this phase). After a point, however, advances in financial system and
financial deepening resulting from financial innovations, technological innovations
(like greater use of ATM/credit cards) and increasing confidence on the stability
and efficiency of the financial system leads to falling income elasticity of demand
(i.e. less than 1),which correspondingly is seen in the form of a rising velocity.
Many EMEs continue to exhibit falling velocity, like India. Using quarterly GDP
data, more high-frequency analysis of velocity could be possible. The quarterly
velocity trends for India (since Q1 of 1996) also show a persistent decline, but
with clear seasonal variations over different quarters of a year (Chart-B).

(b) Such a declining trend in velocity, theoretically, should imply rising income
elasticity of demand for money, reflecting monetisation of the economy (even
though in reality it may not happen). Empirically estimated elasticity of demand
for money for each of past six decades (by regressing log of M3 over log of
nominal GDP?) suggests that elasticity of money demand actually increased in
the last decade (2001-2010), when there was significant financial deepening
because of financial sector reforms as well as advances in non-cash modes of
payments through better adoption of IT in banking (Chart-C). One would have
expected velocity to increase and money demand to fall during this period. It is
possible that economic growth during 2001-2010 also became broader based
and more inclusive, as a result of which the monetization process of the economy
actually accelerated, which is reflected in the higher elasticity of demand for
money. The monetisation effect possibly more than offsets the impact of financial
and technological innovations, as a result of which the velocity continued to

decline.

’Framakis and Bilke (2011) noted that UK and the Euro-area exhibited downtrend in velocity, unlike the rising long-
term trend in velocity in the US, which reflect the difference in the structure of their financial systems; i.e. while in
the US capital market dominates retail banking (implying expected role of financial innovations in yielding a rising
velocity), in the UK and Euro-area retail banking is still popular. Their assessment suggests that after the short-term
crisis induced shocks to velocity in these countries, respective velocities will return to their normal long-term
trends by the end of 2011.

* While the relationship between M and PT (or PY) is established, there are differences of opinion on segregating
the relationship with respect to P and T (or Y), depending on whether money is viewed as neutral only in the long
run or it is neutral even in the short-run.
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Panel Chart 2 : Behaviour of Velocity Relative to Trends in M3 and Nominal GDP

A: Falling Velocity of Money over the Last Six
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(c) While the declining trend in velocity continued, the rate of decline in velocity for
India accelerated in the aftermath of the global crisis (Chart-E). That could reflect
the general weakness in demand for credit and preference for liquidity, even
though India did not face any intense deleveraging or credit squeeze that
happened in advanced economies. With confidence returning to the markets and
recovery in credit growth, the velocity increased in 2010-11, which explains why
money growth remained subdued during the course of the year. After the post
crisis volatility in velocity (i.e. shaper fall immediately after the global crisis and
the subsequent increase in 2010-11), it could be expected that the velocity will

return to normal trend of gradual moderation.

Thus, the subdued growth in M3 in 2010-11 could be explained through the increase in
money velocity, which resulted from the return of confidence in the financial system and
the economy, consolidation of recovery after a slowdown, and return to normal trend
from the fast paced fall in the velocity that was witnessed in the previous two years
(Chart-3).

Chart-3: Money Velocity Trends since the Global Crisis

Annual Quarterly
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By how much the velocity might improve during the course of the year could have been

difficult to predict at the beginning of the year, since it is often used as a derived
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variable once the other variables (i.e. M, P and T) in the identity are known. But forward
looking assessment of velocity, taking into account its normal long-term trend and short
run shocks, could be important for: (a) setting an indicative money growth trajectory,
and (b) communicating such a path as part of policy. One needs to note the fact that the
growth in the “parallel economy” is not captured in the data on ‘PT’, which may depress
the derived velocity. In other words, transactions in the black economy also involve
corresponding demand for money, but since such transactions would not be reflected in
the nominal GDP figure, the derived velocity may be lower. If the size of the black
economy is large and growing, then explaining the velocity by studying only its

conventional determinants may not be useful for policy.
Section IV: Empirical Assessment of Determinants of Velocity in India

The volatile deviations in velocity around the long term trend (as depicted in Chart A
and E for annual data) suggest the need to identify both structural as well as transitory
determinants of velocity. GDP and a financial deepening indicator (proxied, say by
credit to GDP ratio) could be seen as the structural determinants of velocity, while
interest rate changes could be viewed as the major short-term determinant. If money
demand is not very sensitive to policy interest rate changes, then the sensitivity of
velocity will also be modest. The most transitory determinant of velocity could be
uncertainties in the economy or the financial system, both global and domestic, which
may affect the behaviour of not only households and corporates but also money
creating banks. At times the confidence channel of contagion could be more significant
than the trade or capital flows channel, and that could significantly alter the velocity in
the short-run. As could be seen from Chart-4, significant short-term shifts in the overall
falling trend in velocity have happened around periods of major global/domestic shocks.
For empirical estimation, a dummy variable that relates to the events mapped out in
Chart-4 has been used. While GDP (the main driver of transaction demand for money)
has been taken in log form, velocity, interest rate, credit to GDP ratio (as a proxy for
financial deepening), are taken without any transformation. WPI in levels has been

included in log form as a proxy for inflation expectations.
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Variable selection: Velocity is obtained as a ratio of nominal income i.e., GDP at market
prices (current prices) to broad money M3, GDP refers to real income i.e., GDP at factor
cost (constant prices with base year 2004-05), interest rate proxy for annual data is the
SBI lending rate and for the short run it is 91 day Treasury Bill rate, and credit ratio here
refers to Bank credit to GDP ratio.
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The empirical relationship between velocity and its determinants was studied both for
the annual data (over the period 1971-2009) and quarterly data (1996 to 2010, i.e. the
period for which quarterly GDP data are available). The quarterly estimates are
particularly emphasised in the paper because those could be more relevant in the
current context. Tests of stationarity suggests all variables to be 1(1), as presented in
Table-A. Many of the economic variables in level form may be non-stationary or 1(0),
and in such cases the general presumption is that those could be either trend stationary
or difference stationary. Nelson and Plosser (1982) showed why most economic time
series data could be better characterized as difference stationary, and the same
approach has been followed here. All series have been tested for presence of unit root
even after allowing for a structural break, if any, using the Zivot Andrews Test. Annual
velocity series shows a significant structural break; accounted for this break the series
becomes stationary. Following the years of oil crisis, velocity fell steeply until the early
1980s and thereafter entered a phase of gradual decline up until the late 1990s.
Quarterly WPI series also shows a structural break and likewise is 1(0) after accounting
for the break.
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The hypothesis of presence of any long-run relationship between these variables is
tested through Johansen and Juselius (1992) co-integration approach. The trace and
maximum eigenvalue tests suggest the presence of 1cointegrating vector for both
annual data and quarterly data (Table-B). Based on expected theoretical relationship
that could be relevant for meaningful economic analysis, the following long-term

relationship became evident for the annual and quarterly data, respectively.
Annual Data:

V=5438-4.03Y +0.04 Ry +1.28 D;
(9.81) (1.39) (6.29)
Quarterly Data:

V =39.52 - 3.19Y + 0.05 R, + 1.90 WPI + 2.30 CY- 0.18D,
(5.06) (6.34) (6.96) (2.65) (6.98)

The annual estimates indicate that the signs of the relationships with regard to two
major determinants of velocity (i.e. output-Y and interest rate-R) are as per
expectations, even though the interest rate coefficient is statistically insignificant. This
corroborates the possibility of weak interest rate sensitivity of money demand, which
would have improved though for the sample period relating to the more recent period.
That is seen in the quarterly estimates where the interest rate coefficient is statistically
significant. More importantly, the financial deepening indicator (i.e. currency to GDP
ratio- CY) also clearly emerges as a statistically important determinant of velocity. The
proxy used for inflationary expectations also turns out to be significant with a positive
sign indicating that anticipated higher inflation could cause a higher velocity. The
dummy variable (that captures the impact of short-run disturbances on velocity) appears
statistically significant in both annual and quarterly estimates, but the signs are
opposite. While the estimates signify the role of short term shocks as a separate
determinant of velocity, opposite signs pose a challenge for meaningful policy inference.
Recognizing this, two alternative in-sample forecasts are presented (Chart 5 - a & b).
Compared to the quarterly (seasonally adjusted) estimates, annual forecasts suggest
better in-sample performance of forecasts, even though forecast performance in

practice would need to be validated over time.
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The empirical findings, thus, highlight two things: (a) an assessment of determinants of
velocity could help in explaining the money velocity, and hence deviations of actual
money growth from expected path that could be seen as consistent with normal money,
output and prices relationship, and (b) the parameter estimates may not be very useful

in predicting the velocity, particularly in a period of economic instability.

Table-A: Unit Root Tests

ADF
Variables (X;)

X; AX;
Annual (1971 to 2009)
Log (Real GDP)-Y -4.517446 -3.863228**
Money Velocity-V -1.307844 -4.831937**
Lending Rate —R, -2.056130 -4.517446%*
Quarterly (1996Q1 to 2010Q1)
Log (Real GDP)-Y 1.858945 -5.251337**
Money Velocity-V -1.922547 -3.814255**
91 days T-Bill Rate R, -2.185161 -4.973188**
Log (WPI)-WPI -1.152048 -3.260351**
Credit/GDP ratio- CY # 0.936371 -13.31167**
**: indicates statistical significance at 5 per cent level of significance.
# : ADF test equation does not include intercept. All other cases with
intercept.
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Table-B: Co-integration (Trace and Eigen Value) Test Statistics

. 5% 1%
Null: Alternative , Trace/ Max . "
Frequency . Eigen Value . . Critical critical
Hypothesis Eigen Statistic
value value
TRACE Statistics
r=0:r>=1** 0.651280 78.88759 47.21 54.46
A | r<=1:r>=2** 0.429281 39.90865 29.68 35.65
nhua Eigen Value Statistics
r<=0:r=1* 0.651280 38.97894 27.07 32.24
r<=1:r=2 0.429281 20.75178 20.97 25.52
TRACE Statistics
r=0:r>=1* 0.550880 138.9241 94.15 103.18
r<=1:r>=2* 0.451484 95.69907 68.52 76.07
Quarterly Eigen Value Statistics
r<=0:r=1"" 0.550880 43.22507 39.37 45.10
r<=1:r=2 0.451484 32.42910 33.46 38.77

*(**) denotes rejection of the hypothesis at the 5% (1%) level

Chart 5: Performance of Velocity Forecasts

A: Annual Velocity - Actual, Estimated

B: Quarterly Velocity - Actual, Estimated
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Section V: Concluding Observations

Persistent and accelerated decline in the value of money cannot materialize
unless accompanied by corresponding large expansion in the stock of money. This is a
fundamental macroeconomic principle, notwithstanding the animated debate on
alternative monetary policy frameworks and suitability of any one of them for any
specific country. In the pre-global crisis period, the de-emphasis on monetary and credit
aggregates was primarily driven by dissatisfaction with monetary targeting. In the post-
crisis period, there seems to be a return of the emphasis on money and credit
aggregates, but largely due to the realisation about the role of leverage in causing a
financial crisis or sustained easy money conditions fuelling asset price bubbles, rather
than money replacing the interest rate instrument for attaining monetary policy goals
relating to inflation or output. Money growth remains a key medium-term determinant of
inflation, but deviations from trend growth in money in the short-run must not be
resisted, since such deviations may be justified by short-term shocks to money demand,
and hence to money velocity. What becomes important for a central bank then is to
explain the monetary trends in its communications, particularly deviations from the
normal trend, through analysis of short-run shocks to money velocity. As shown in this
paper, the money velocity has exhibited a sustained declining trend over last six
decades, and this pattern cannot be seen as a source of uncertainty in the assessment
of money, output and prices relationship. The major uncertainty though has been the
short-term shocks to velocity, which seem to be particularly significant during periods of
crises (such as the South East Asian crisis, the bursting of the IT bubble or the global
financial crisis), episodes of oil/commodity price spirals, or even the domestic balance of
payments crisis in the early 1990s and periods of sharp swings in domestic asset
prices. As shown in the paper, the pace of decline in velocity accelerated for India
during 2008-09. The more than normal pace of decline in velocity reflected the post-
crisis concerns in the financial system, including the impact of the confidence channel of
contagion. In 2010-11, however, the return to the normal trend implied an increase in
incremental velocity, which in turn explains why the money growth remained subdued
during the year. Even though the more obvious factor highlighted in explaining the

subdued growth in Ms; has been the moderation in the growth of deposits (which
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account for about 85 per cent of Ms), the increase in velocity explains why a lower rate
of money growth could coexist with a high growth in nominal GDP in 2010-11 that

resulted from both robust growth and high inflation.

This paper highlights that velocity crowding-out effects at times could be large in
the short-run, and more importantly, significant enough to distort the information content
of money growth for macroeconomic analysis. In India, as in other EMEs, the income
velocity of money has exhibited a declining trend over last six decades, which reflects
the dominant impact of growing monetisation of the economy. Financial inclusion
initiatives and the associated further monetisation could sustain the declining trend
going forward, even though further deepening of financial markets and financial sector
reforms could weaken the pace of moderation in velocity. This forward looking
assessment could be relevant for setting the indicative money growth trajectory every
year and also for explaining the trends in monetary aggregates relative to trends in
other macroeconomic variables, in particular output and prices. It is also important to
monitor possible sources of short—run shocks to money demand, and hence sudden
shifts in the pattern of velocity. Empirical estimates of this paper suggest that GDP,
interest rate and financial deepening are the major determinants of velocity, but the
dummy variable representing short-term shocks is also statistically significant. As a
result, at times, lower growth in Mj relative to normal trend consistent with output and
price trends need not necessarily imply tightening of monetary conditions. Similarly,
higher growth in M3, at times, relative to normal may not have to be seen as a risk to
inflation. Short-run trends in money growth should be seen along with expected
changes in velocity. In the medium-run, however, velocity could be expected to remain
anchored to the long-run trend, and hence, money growth in the medium-term is more

likely to be consistent with the inflation and output trends than in the short-run.
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Appendix Table 1- Variance Decomposition*

Annual Data:
Period S.E. \Y Y R1 D1

1 0.082038  100.0000  0.000000 0.000000  0.000000

2 0.168563 91.94545  6.188380 1.452456  0.413715

3 0.232768 87.91704  4.991672  4.213383  2.877903

4 0.285285 85.35560  3.584260 5.891303  5.168833

5 0.329792 84.97697  2.798164  6.444791 5.780076

6 0.367626 85.06326  2.501646  6.714945 5.720148

7 0.398482 84.99034  2.397514  7.011492  5.600652

8 0.424230 84.91369  2.331948  7.248035 5.506328

9 0.447167 84.94626  2.294865  7.375458  5.383415

10 0.468778 85.01368 2.293453 7.440512  5.252354

Cholesky Ordering: VY R1 D1
Quarterly Data:
Period S.E. \Y Y R2 WPI CcY D2
1 0.028330 100.0000  0.000000  0.000000 0.000000 0.000000 0.000000
2 0.045241 94.29760 0.572392  3.621630 0.144256  1.317642  0.046477
3 0.062127 87.60132  1.019348  8.555372  0.091434  2.604021 0.128500
4 0.075886 86.01184  0.762001 9.879649  0.097574  3.008089  0.240850
5 0.086933 85.15322  0.657005  10.54649  0.106810 3.176810  0.359673
6 0.097336  84.50506  0.546933  11.11135 0.100178  3.324586  0.411896
7 0.106826 84.11503  0.466374  11.41468 0.095315  3.468932  0.439668
8 0.115478  83.80891 0.415858  11.67449  0.094333  3.559247  0.447160
9 0.123540 83.56553  0.375660  11.90752  0.094182  3.598198  0.458910
10 0.131100 83.36765 0.344619 12.07936 0.093811  3.643516 0.471043
Cholesky Ordering: V YR2 WPI CY D2

4Contagion effect from external economies is not explicitly modeled. Hassan and Wilbratte (2008) viewed that
velocity of broad money could be an important variable in the assessment of international transmission of shocks.
Data availability on variables relating to financial sophistication, wealth, etc. is a constraint to empirical research
on velocity. Based on the available relevant data, this study used a VECM model.
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