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particular monetary aggregate used, the sample period emerges as a crucial factor in

determining the strength of the estimated liguidity effect. Even in studies with affirmative
findings, there is evidence suggesting instability in the relationship seen in empirical models
of conventional, as well as new, varieties. As a result, some researchers pay close attention
to the sample period. For example, this concern could be a key reason why some limit the
sample of their study to a short, particular period, rather than using a longer sample (e.g,

(8]

Leeper and Gordon (1993)).
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2 Mishkin (1981) finds instability in the coefficients of the model used in testing a negative
relationship between the unanticipated parts of the short-term interest rate and monetary aggregates.
Thomton's (1988) result suggests heteroskedasticity. Eichenbaum and Christiano (1992), and Christiano
(1994) offer a similar observation regarding the "money supply" equation used to net out the anticipated
component of change in the monetary aggregates. Pagan and Robertson (1994) document the presence
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This study, therefore, focuses on the observation that the sample period has a critical
infiuence on estimates of the liquidity effeci. Applying the stochasti
developed by Hamilton (1989), I estimate a bivariate regression equation of interest rates and
reserves that aliows for potential systematic shifts in the reiationship across different periods
This paper investigates the potential influence of such regimes on measures of the liquidity
effect. Finding evidence of a systematic and significant shift in the relationship wiii offer an
explanation of inconsistencies seen in the empirical liquidity effect literature.

Shifts in inflation momentum over time are conjectured to be an important underiying
factor behind potential shifts in the interest rate-reserves relationship.’  The theoretical
reason for deeming the inflation tendency important is straightforward. From the Fisher
effect, nominal interest rates partly reflect anticipated inflation. Thus, the inflationary
momentum should influence the extent to which the anticipated inflation component
dominates movements in observed nominal interest rates in response to changes in some
monetary aggregates.’

The federal funds rate (FYFF) and nonborrowed reserves (NBR) are used in this

of ARCH in the residuals of the equations of the VAR system used to examine impulse responses for the
liquidity effect.

3 Shifts in inflationary momentum could arise due to several reasons that are not mutually exclusive.
They are; (i) changes in the inflationary tendency of monetary policy, (ii) inflationary impuises coming
from supply shocks, and (iii) changes in market participants' views of the inflation trend.
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because money is valued differently in thp ﬁnanmal market than in the onndc market
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cxistcnce of a hqundlty effect crmcally depends on the serial correlatlon propemes of the exogenous
money injections. A change in the current money supply will have different effects depending on what
is expected to follow in subsequent periods.



study. There is a long list of papers that focus on these two variables (for example, Strongin

Christiano, Eichenbaum and Evans (1994), and
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The ‘unanticipated’ growth rate of NBR, as derived in Mishkin (1982), is used as the money
measure and it will be referred as unbr.
Resuits indicate that the regime switching model fits the data betier than a single

regime model. The two disjoint sample periods, each best described by the two regime
specific models, differ in terms of average change in the interest rate and money growih, as
well as the volatility of the rate changes. More importantly, the historical CPI inflation rate
has been significantly higher during periods dominated by a larger average change and more
volatile regime. Based on this, the two regimes will be referred to as the high or low
inflation regimes. The 1970s and early '80s show a greater concentration of high inflation

regimes.

5Thus, this model might be regarded as a two-state version of the single equation model of Mishkin
as been progress in empirical liquidiry effect literature since Caﬂy 1980 as shown, for
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1
xample, in Pagan and Robertson (1995). However, the possibility of a systematic change in regimes as
i s

investigation on the importance of regime switching, a single equation framework is adopted.
¢Jefferson (1994) applies a similar regime switching framework to issues of monetary policy. However,

his focus is on assessing various qualitative indexes of policy stance. For general applications see
Hamilton (1989, 1994), Filardo (1994), Boldin (1992), Kim (1994), and Ammer and Brunner (1994).
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Interest rate responses to an innovation in money growth in the two regimes clearly
diverge. The iow inflation regime is associated with a more significant negative short-run
comovement between the interest rate and unbr (i.e., liquidity effect). In response to an
innovation in reserve growth, cumulative changes in the interest rate remain negative for ten
months in the low inflation regime. In other words, in a regime of low inflation, the interest
rate will remain below the level it was at before the initial period for at least ten months
following a positive unbr shock.

In contrast, in a regime of high inflation the overall impact of a reserve innovation
will be countered quickly and will thus be more short-lived. For the same innovation, the
interest rate rises sharply above the initial level within four months of the initial period. This
appears to illustrate an overwhelming anticipated inflation effect, in contrast to the modest

liquidity effect seen in low inflation periods.

An examination of dynamic properties of the estimated model around regime

1ing periods indeed yields economically sensible results. It shows the interest rate rising

period for awhile. That is, the net increase in the rate following an innovation in

uring such a transition period is much bigger than that seen for a persistently high

increase in inflationary momentum as the result of both a higher inflation expectation and
inflation risk premia getting initially incorporated into interest rates. The converse holds, ie,



period after being in a high inflation period for awhile.” This observation further suggests that
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effect. For example, Pagan and Robertson (1994) document such a disparity in impulse
responses of the funds raie io a nonborrowed reserve shock for different sample periods.
They found that the size of the bounce back in the funds rate following an initial negative
response to be much larger for the sampie from 1974 to 1993, compared to that of the 1955
to 1993 sample. In the shorter sample, the size of the bounce back was even larger than the
initial fall in the rate. Characteristics of the shorter sampie might refiect those of high
inflation regime observations, which make up a larger proportion of the full sample in the
post-1974 period.

Finally, the goal of the exercises in this paper is to document regime switches in data
rather than to examine why and how the regimes switch. However, this paper's finding

naturally raises a second set of questions. In that regard, any suggestion given here is

speculative. For instance, one cannot interpret each regime as unambiguously capturing the

7 Consider two distinct histories. In the first, a low inflation regime prevails before and after the
reserve innovation. In the second history, the economy remains in a high inflation regime up to the
innovation date t, then switches to and remains in a low inflation regime thereafter. It turns out that the
magnitude of the cumulative fall in the interest rate of history two is much larger than that of history one.
This difference can be thought of as an added benefit (deflationary bonus) when the regime switches from
a high to low inflation type. Conversely, there seems to be an inflation penalty. That is, the interest rate
increase associated with the low to high inflation regime switch is bigger than that associated with the
scenario where a high inflation regime persists throughout.
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monetary policy stance, i.e., shifts in the reserve supply curve. However, shifts in inflation
momentum over time do appear to be an important underlying factor behind shifts in the
interest rate-reserves relationship. Further study, with a more elaborate identification scheme,
might yield informative results.

Sections II and III offer a description of the model and estimation results. Dynamic
responses of the interest rate to an innovation in money growth for each regime are examined

in Section IV. Section V offers a brief discussion of the findings and Section VI concludes.

II. Model Specification

The following model represents an extension of the univariate model of Hamilton

(1989),

] k
0)) re=w(s)+ Y L) Ir, - (5, )1+ Y Br(s,) unbr, ; +€(s)
j=1 i=0

€, ~N (0, a(S)).



is, agents can calculate P(S, ) given the histories of the observable variables r and unbr. Two

be governed by the following two-state Markov process with constant transition probabilities;

prob(S,=L|S, ,=L)=p,

prob(S,=H|S,_,=L)=1-p,

prob(S,=H|S, ,=H) =g,
ana
Prob(S,=L|S, =H)=1-q.

This regime switching property is the main innovation of the model in this paper.
The money variable (unbr) used in the estimation is the unanticipated change in

money derived along the line of Mishkin (1982).

That is,

unbr, = Anbr, - A nbr,
where

Anbr =E(Anbr,|X,_))
and

v e

- A A . A A b} s_T A~ ~
A =lap, ,acpl , Ar, ,Anor, | 1=1,2,3,....).

To be specific, the anticipated monthly growth in NBR for each period is obtained by
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regressing it on the information set consisting of six lagged values of the growth rate of

industrial production, CPI inflation, changes in the funds rate, and the growth rate of NBR.®

£
L]

(2) Anbr/ =a + E B? Aip,_, + E B Acpi,_, + Z BiAr_ +Y prer Anbr,

i=1 i=1 i=1

Figure 1 intuitively describes the reserve market situation that is envisioned by the
current two regime model.” Suppose that the nonborrowed reserve supply is inelastic but can
shift between two levels, H and L. Also suppose that there are two distinct demands for the
reserves of H and L. Over time, we will observe market clearing pairs of nonborrowed
reserves and the funds rates as both the supply and demand are buffeted by respective shocks.
Furthermore, the observed data will likely form two distinct clusters. Suppose the two

following conditions are met. First, each regime is sufficiently persistent so that we will have

a number of observations, contiguous in time. that are generated under similar circumstances.
At the same time a shift between the two regimes occurs frequently enough so that we will

*Strictily speaking, this procedure invoives the assumption that the contemporaneous money demand
factors are not lmportant Nonetheless, the focus of the paper is to examine a divergence in the bivariate
dynamic patierns liquidity effect. Thus, ror exposmonal purposes this assumptlon is retained. The

m h e general tendencies of the interaction between the

il
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’We are ignoring the borrowed component in total reserves for reasons of brevity.



II1. Estimation Results
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Two versions of (1) ar
described in Hamilton (1994). The first specification assumes that there is a distinct shift in
WEVET, No Such
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The models are estimated using first differenced monthly data on FYFF, and unbr,
where both series are measured by their monthly averages.” Estimation results are given in
Tables 1 and 2 for models I (the first specification) and II (the second specification).
Standard errors of estimated coefficients are given in parentheses.

Before going further, we need to address the question of whether or not the two

regime specification versus a single regime alternative is most appropriate. This is done by

= log (1+ R/100)*100, then r= (R,-R,,)*10. For nonborrowed re
1)*100. The innovations (unbr's) in NBR are derived by regressing nbr on the vanahlc_ shown in (2).
The regression was run recursively with the starting date of 1959: 6. This ensures that the estimation of
(1) for period t does not involve any information beyond period t. This procedure could give rise to a
generated regressor problem and hence the standard errors of the estimated coefficients could understate
the true extent of uncertainty. However, results do not change perceptibly when equation (1) was
estimated using the actual changes in nonborrowed reserves instead of the unanticipated money of equation
(2) (Huh (1995)).

"“The sample period is from 1963:1 to 1993:12 and the series were transformed as follows, First, R,
serv =

O



using the likelihood ratio test of the two specifications as suggested by Garcia (1992)."" This
test overwhelmingly rejects the single regime null hypothesis.' D

A negative comovement pattern between r and unbr, (i.e., the liquidity effect) holds in
both regimes. For model [ (Table 1) the coefficients on contemporaneous money growth are
significantly negative for both regimes. A negative contemporaneous comovement is more
pronounced in regime L (significant at 1 percent) than in regime H (significant at 5 percent)
for model I. In model 11, the contemporaneous coefficient is significant only in regime L (at
I percent). A negative effect persists even after one month in regime L, but not in regime H

(i.e., B'_, is significant at 10 percent) for model I. A further discussion of the dynamic

response of the interest rate to a change in money will be given later.

Figure 2 plots the inferred probability that regime H was in
based on information up to each period. This is based on model I. Dat

other specification (model II) does not differ much.

during several periods. The most noticeable is t

*The singie regime model is not identified under the null hypothesis and consequently the likelihood

ratio has a non-standard Chi-square distribution. For more discussion see Garcia (1992) and Hansen
(1993).
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changes in CPI) along with the inferred probability of regime H. There is a high degree of

er than 0.5 or not. The average CPI inflation for periods

belonging to regime L (290 out of the total 365 months) was 4.29 percent. On the other

{
:
£
r.

5 months belonging to the type H regime was 8.31 percent. The
standard errors for each period are 2.2 (type L) and 3.2 (type H). Average growth in money
divided into two subsamples exhibits a similar divergence in characteristics. Average growth
in nonborrowed reserves during the regime H period is 2.8 times larger than in regime L.
With regard to the variability measured in terms of standard errors of growth rates, it is 1.5
times more volatile in regime H than in regime L periods. Results also indicate that a larger
average change in the interest rate is associated with a significantly larger variability. That is,
co’(H) > o*(L).

The estimates of the transition probabilities (p's and q's) suggest that the low inflation
regime has been about 10 percent more persistent. Overall, regime L has been more prevalent

than regime H in the period between 1964-1993. The expected durations are 39 and 10

months for L and H regimes, respectively.'®

"Because the model is specified in terms of changes in the interest rate, it is conceivable that the
model might identify periods during which the interest rate is raised from 1 to 2 percent as belonging to
the high inflation regime! This would be absurd based on historical experience which suggests that such
iow funds rates would be compatible only with very low inflation. However, it is also historically the case
that the funds rate is not changed by a large amount during periods of low and stable inflation. For
example, the ranges of change in the funds rate (measured in basis points) during regime L and H periods

11
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IV. Dynamic Effect of Reserve iniervention on the Interest Rate

. Regime Specific Responses

1Y

A clearer divergence between the two regimes emerges when we examine their
dynamic properties. The quantitative experiment involves tracing effects of equal reserve
interventions for each regime over time. We will use model I as the example. Due to the
regime switching structure of the models, dynamic responses crucially depend on which
regime is in place at period t, the period when the reserve innovation takes place.
Furthermore, in tracing these effects, we have to allow for the possibility of regime switching
over time.

First, we assume that the economy has been in the same regime for five months

are respectively [-70, 73] and [-265, These

_r- L

Two regime Denods are |dent1ﬁed in th me wav as i the

not exist. Furthermore, the size of rate chanze is onlv part of the prop perties used for regime

determination. Thus, this potential pitfall of the model specification does not pose a problem for the
current analysis.

"“To be more precise, the interest rate responses also depend upon the relevant past history of the
regimes. Suppose that we are in regime H in period t when there is a surprise increase in nonborrowed
reserves. The shape of the interest rate responses to this shock in future periods (i.e., t+1, t+2,...) will
depend on how we arrived in period t, or the past realizations of the regimes. That is, the response of the
interest rate when S(t-4)=H, S(t-3)=H, S(t-2)=H. and S(t-1)=H will be different from that when S(t-4)=H.

2\ _ ¥ _| O fs 1N_T

§(t-3)=H, S(t-2)=L., and S(t-1)=L. For simplicity, this complication wili not be considered.

19
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period t+1 for each of the possible regimes, i.e., r ., (S(t+1) = H| S(t) = H) and r,, (S(t+1)
=1. | St = HY (Given that reoime ic 1n nerind t the nrahahilitiec far sach nf the twa
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values are q and 1-q, respectively. Since the regime can shift in each period, there are 2
distinct paths along which r response can evolve k periods hence. For each of these paths,
ssrm mmas moceimives emeemle ALl Z0240 o o maa a1 a1l - - L S N Toooozal o ____ s
WE can assign probabpiliti€s condaiiionai on the regime of period t. rurthermore, we can
b I . a1l _ . 1Y 1 _ . al T _ £ 1° . S § s ) ) T 1 s 1 1 *1°, ~
determine ihe most l1kely pain by iinding an outcome with the highest probabiiity of

occurring in each period. For the estimated values of p and q and for k less than 31, the

most likely sequence of regimes over time is S(t) = S(t+1) = S(t+2) = .... = S(t+k) = H. This
path has the largest probability of q* of all sequences with the length k when regime H is in
the initial period.” Similarly, the most likely sequence of regimes over time is S(t) = S(t+1)
= S(t+2) = .... = S(t+k) = L, when period t regime is L. This event has the largest
conditional probability p *.

Figure 4 shows the cumulative changes in r in response to a unbr shock for each case
described above. The shock is assumed to be one-time, that is, growth in money is held to
zero before and after period t. Its size is 2 x o_(H), i.e., two times the standard error of

my

growth in nonborrowed reserves in the historical regime H sampl
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own as follows: Since both p and q are greater than 0.5, q * > q ¥ (1-q). The former
at regime H remains throughout k periods starting in t. However, p is greater than
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negative interest rate response lasts less than three months in regime H, then gets reversed.
The reiative size of responses for each regime is misleading because they are not adjusted for
estimation uncertainty. For example, confidence intervals constructed allowing for 1.5 times
the standard error of each coefficient for the first two periods for regime H are [0.29, -10.06],
[8.46, -9.30] and for regime L, [-0.02, -1.41] and [-0.41, -3.14].'"* That is, for regime H, the
confidence interval for the response of r in the initial period includes zero. On the other
hand, similar confidence bands of r for regime L do not include zero for at least two periods.
Starting in the fourth month after the initial shock, the interest rate starts rising sharply above
the initial level. That is, the cumulative change in the interest rate turns positive. In contrast,
the cumulative changes in the interest rate remain negative for ten months in regime L. In
other words, the interest rate will remain below the level it was at before the initial period for
at least ten months following the unexpected increase in nonborrowed reserves. The duration
of the liquidity effect is at least three times longer in the regime L period com

H. The overall impact of a reserve innovation will be countered qui

more short-lived in regime H th

i
!
!

overwhelming anticipated inflation effect. in contrast to the modest liquidity effect seen in the
low inflation periods. Thus, it is not surprising that studies using different sample periods

'“The upper and lower bounds for regime S are calculated as follows
v oo o N
upper(S) = (umbr) x (B(S)* 1.5x s.e.(B°,(S) + W(S),
and

lower(S) = (unbr) x {Bo (S) - 1.5x ee{R° (SN) + u(S).

N T

The choice of the § % conﬁdence level cntena and the error band construction are somewhat arbitrary.
This analysis is meant to be suggestive.

14



the funds rate and nonborrowed reserves by Pagan and Robertson (1994). In response to an

compared to that of the 1959 to 1993 sample. Remarkably, the size of the bounce back is
. . 7
larger than the initial fall in the rate of the first sample.
LiL L Lol fe o Al alnn cbnclcdin AL cenvcisann ronnedims ta Digiiea
A high bounce back is a distinct characteristic of regime H. According to Figure 2,

the post-1974 sample has a high concentration of observations belonging to the high inflation

exhibit more regime H patterns than the 1959-1993 sample. It is interesting to note that the

reduced form equation coulid capture properties identified by a more fully specified

multivariate system of equations once the potential shifts in the regimes are allowed.

2. Dynamic Responses when Regimes Switch

The quantitative analysis so far focuses on cases when one regime persists. Further
examination of dynamic responses of the interest rate in cases when regimes switch also
yields interesting results. Though this paper's analysis does not explain why regime switches
occur, it does offer an insight on what happens when the regime switches take place. We
then use this to see whether the estimated model is economically sensible.

Suppose that the economy has been in a low inflation regime, or regime L for awhile.
Furthermore, the monetary authority has continued to exploit a favorable 'liquidity effect’

environment by generating a series of reserve innovations as described above. As a

""Figures 4C, 4D, 8A, and 8B of Pagan and Robertson (1994).

£
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igh inflation regime takes place in period i+1i
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and remains thereafter. However, the reserve supply innovation is assumed to take place in
period t as before. This scenario is represented by the sequence {S(t-4) = S(t-3) = .. = S(t) =
L, S(t+1) = S(t+2) = ....= H}, and will be referred to as the switch (L|H).

Figure 5 compares the resulting cumulative changes in the funds rate to those cases
when the regime remains in H and L throughout for the same unbr,. The switch (L|H) is
associated with the largest increase in the funds rate out of the three cases. It even surpasses

the increase in the regime H case. Six months after the shock (i.e., in period t+7), the

remains in place throughout. This extra increase in the rate can be thought of as an inflation
penaity, or an added cost of entering a high inflation regime.

Symmetrically, we can consider ihe case of switch (H|L). Suppose the economy has
been in a high inflation regime, or regime H, for awhile but the monetary authority has
successfully conveyed its intention to restrain inflation in the future. As a consequence, a
shift from a high to low inflation regime takes place in period t+1 and remains thereafter.
This scenario is represented by the sequence {S(t-4) = S(t-3) = .. = S(t) = H, S(t+1) = S(t+2)
=..=L}.

Figure 6 compares the resulting cumulative changes in the funds rate to those cases

when the reoime remainc in H an
when the regime ams in 2

o AT thran
2 VERAsAY iVAILRAILS si2 Aa e

largest decrease in the rate out of the three cases. even surpassing the fall in the regime L

16



case. Six months after the shock (i.e., in period t+7), the cumulative decrease in the interest

ate associated with the switch (H|L) case is abo

=

inflationary periods than during low inflation periods. Furthermore, the preceding analysis

ate has to rise b’y’ a izugc amount as the economy enters into a uigu
wing an innovation in money during such a fransition period is much
larger than the increase in the rate caused by the same money innovation when high inflation
has been in place throughout. This is intuitive because both a higher inflation expectation
and inflation risk premia will be incorporated into interest rates for the first time during such
a transition period. The converse hoids. That is, the interest rate falis by a large amount

with the onset of a low inflation period after a stretch of high inflation.

"®*One could interpret this result in the following way. Suppose the economy has been in a low
inflation regime for awhile. Agents would accumulate a large real balance as the low inflation
environment is favorable for holding money. Suppose the economy unexpectedly enters into a high
inflation regime, which is expected to persist for a while. Then, everyone will try to reduce their real
balance holdings. This will be possible only when there is a large run-up in price levels, perhaps more
than what would be the case if the economy had been in an inflationary regime for the whole time. The
deflationary case can be explained by the reverse of this scenario. That is, there will be a rush to build
up real baiances when the economy moves into a low inflation regime from a high inflation one, causing
price levels to fall.

[
~



V. Discussion

Two alternate interpretations seem most plausible--either the observed shift
relationships mainly represent those in the monetary policy stance, or they represent shifts in
what financial markets' perceived as the prevailing inflation regime. Suppose movements in
the interest rate and nonborrowed reserves mostly represent the Fed's actions. In this case,
the two regimes can be readily understood as capturing the inflationary tendency of monetary
policy. That is, the stance of monetary policy is a key determinant of a higher average
inflation rate associated with regime H. Active intervention either to generate surprise
changes in the funds rate, or to counter reserve demand shocks, could account for the high
variability of regime H. Accordingly, the converse will be true for regime L. That is, both a
less inflationary monetary policy stance and less active intervention to counter the reserve
demand shocks describe the periods belonging to regime L.

However, there seems to be seemingly obvious mismatches if we take this
interpretation. For example, Figure 2 indicates that the period from early 1979 to the end of
1982 was governed by regime H. According to historical evidence, substantial tightening of
monetary policy seemed to have started much sooner than, say, 1982. Allowing some lag
time in pattern recognition could explain such a mismatch. The estimated timing of regimes
is based on a very limited information set. namely, histories of the interest rate changes and
reserve innovations. Thus, for example, the model does not know that an increase in the
volatility of the interest rate during the 1979-1982 period was mainly due to a suspension of
interest rate smoothing pursued by the Fed throughout the 1970s. Therefore, interpreting

periods of regimes H and L to be capturing the inflationary tendency of monetary policy

18



warrants caution.
An alternative interpretation is that the two regimes might be capturing what financial

markets perceive the prevailing inflation regime to be. For example, the yield on 30-year

ate 1970s as a high inflation regime period.

On the other hand, there was a rapid run-up in the iong rate in mid-1983 due to a
serious ‘inflation scare’.!” This set off the run-up in the funds rate to August 1984. The rise
in the model's estimate of the probability of high inflation regime being in place in 1984
could be partly explained by this chain of events.

Observations so far suggest that we need more structure to understand the nature of
the regimes and their shifts. In particular, specifying the market for federal funds more
explicitly should be useful if we are going to attribute the observed changes to those of the
monetary policy stance per se (Coleman, Gilles and Labadie (1994) and Hamilton (1994)).
Also, an identification scheme proposed in Leeper and Gordon (1995) that structurally

distinguishes reserve supply and demand shocks might yield informative results.

However, the fact remains that regime H periods have a signi

aggressive funds rate tightening, thus mainly reflecting rising expected long-run inflation.

YGoodfriend (1983) defines the 'inflation scare’ as a significant rise in long-rates in the absence of an
X 7 (<=} (~4
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interpretation. The two regimes represent two distinct environments, largely affected by the

prevailing inflation trend.

V. Conclusion

This paper examined the potential influence of monetary policy regime changes on the
liquidity effect in the context of a bivariate reduced form relationship. The stochastic regime
switching model is able to capture some statistically and economically significant patterns that
are distinct across the two posited regimes. Most significant is the identification of each
regime with high and low inflation periods.

It's also shown that the divergence in the dynamic money-interest rate relationship
across low and high inflation periods can be quite significant. Examinations of dynamic
properties of the estimated model indeed yield economically sensible results. In general, a

sults indicate that the interest rate has to rise by a large amount as the economy enters into

innovation in money during such a transition period is

CiAlass & A wind s w2a &S ~ (5.8 L

ate caused by the same money innovation when high

his is intuitive because both a higher inflation

LA o At 2ad J3R8 1 v L4

expectation and inflation risk premia will be incorporated into interest rates for the first time
during such a transition period. The converse also holds. Given these findings, the potential

20



structural questions. Incorporating more structure in the model specification, parallel to the
recent development in the conventional liquidity effect literature, might be necessary for

stronger identification.
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4 .
r’ = “'(s‘) + E BJT(SI) [rt-j - p'(sg-j)] +

J=1

LTable 1. Results without Common Mean: Model 1

3
2 Bf,,(st) unbr,_; + €,(s,)
i=0

Coefficients (S = L)

ariable | Coefficients (S=L) | Coefficients ii

’l‘ W, 0.343 (0.33) 2.248 (1.35) ** JI

|[ B° (S) -0.211 (0.09) *** -1.426 (0.69) **

|

[F B'.(S) -0.137 (0.10) * -0.105 (1.31) “

" B2 (S) 0.031 (0.10) 0.175 (0.55)

il B3, (S -0.046 (0.13) 0.005 (0.19) ﬁ“

” o’ 4.198 (0.41) 74.249 (12.88) ]I

hL p 0.975 (0.01) ]I
1]

I

‘[ q 0.906 (0.04)

Log likelihood -594.71

*#¢« ** and * respectively denote cases significant at 1, 5 and 10 percent level.
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igure 1: Supply and Demand for Nonborrowed Reserves,
Two Regime World
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Figure 5: Cumulative Effect of One-time Reserve Inngvation on FYFE: S(4\-H
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Hegime Swiiching Case: S(t)= H, S(t+1)=... = L
10U
SWITCH_HL
100 -|REGIME_H -
REGIME L —_— ===
50 - _ - - -
0 — =T

Jar reb Mar Apr May Jun Jul
59
29



IFDP

536

535

534

533

532

531

530

529

528

527

526

525

internationai Finance Discussion Papers

Titles

1996
Regime Switching in the Dynamic Relationship
between the Federal Funds Rate and Innovations in
Nonborrowed Reserves

The Risks and Implications of External Financial
Shocks: Lessons from Mexico

Currency Crashes in Emerging Markets: An
Empirical Treatment

Regional Patterns in the Law of One Price:

1995

Aggregate Productivity and the Productivity
of Aggregates

A Century of Trade Elasticities for Canada, Japan,
and the United States

Modelling Inflation in Australia
Hyperinflation and Stabilisation: Cagan
Revisited

On the Inverse of the Covariance Matrix in
Portfolio Analysis

International Comparisons of the Levels of Unit
Labor Costs in Manufacturing

Uncertainty, Instrument Choice, and the Uniqueness
of Nash Equilibrium: Microeconomic and
Macroeconomic Examples

Targeting Inflation in the 1990s: Recent Challenges

Author(s)

Chan Huh

Edwin M. Truman
Jeffrey A. Frankel
Andrew K. Rose

Charles Engel

Susanto Basu
John G. Fernald

Jaime Marquez
Gordon de Brouwer
Neil R. Ericsson

Marcus Miller
Lei Zhang

Guy V.G. Stevens
Peter Hooper
Elizabeth Vrankovich
Dale W. Henderson
Ning S. Zhu

Richard T. Freeman

Innathan T W illia
JuLIauiall k.. VY 111D

Please address requests for copies to International Finance Discussion Papers, Division of
International Finance, Stop 24, Board of Governors of the Federal Reserve System,
Washington, DC 20551.

30



IFDP

521

520

519

518

517

516

(¥,
r—
N

512

wn
—
——

itl
1995

Economic Develonment and Intergenerational

NFRANT A e VOIU Pt Qi ARl pvyire i ariinias

Economic Mobility

Human Capital Accumulation, Fertility and
Growth: A Re-Analysis

....... e}
E)&LCBD [\cluula ana Rlbl\ a|. th Luu5 Euu uf ;he

Treasury Market: An EGARCH-M Approach
The Money Transmission Mechanism in Mexico

When is Monetary Policy Effective?

Central Bank Independence, Inflation and
Growth in Transition Economies

Alternative Approaches to Real l:xchange Rates
and Reai interest Rates: Three Up and Thiree Down

Product market competition and the impact of
price uncertainty on investment: some evidence
from U.S. manufacturing industries

Block Distributed Methods for Soiving
Multi-country Econometric Models

Supply-side sources of inflation: evidence

from OECD countries

Capital Flight from the Countries in Transition:
Some Theory and Empirical Evidence

:.

ndinga and En "!‘"-

Ranl T a 1
pank LenGing and cionomic Acuvily in apan

1
AR v

the Recent

13

Did "Financial Factors" Contribute t
Downturn?

QO

Evidence on Nominal Wage Rigidity From a Panel
of U.S. Manufacturing Industries

Do Taxes Matter for Long-Run Growth?: Harb
Superneutrality Conjecture

W
—

Author(s)

Murat F. lyigun

Murat F. lyigun

Allan D,
|

David P. Simon

Brunner

Martina Copelman
Alejandro M. Werner

John Ammer
Allan D. Brunner

Prakash Loungani
Nathan Sheets

Vivek Ghosal
Prakash Loungani

Jon Faust
Ralph Tryon

Prakash Loungani
Phillip Swagel

Nathan Sheets

Allan D, Brunner

Steven B. Kamin

Vivek Ghosal
Prakash i.oungani

Enriaue G,

asanr s

Mendoza

Gian Maria Milesi-Ferretti

Patrick Asea



