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Blinder [1998] argues that more open public disclosure of central
bank policies may enhance the efficiency of markets.  We
empirically examine this claim by studying U.S. interest rates from
1983 to 1999.  We incorporate the Federal Reserve System’s 1994
policy shift toward more open disclosure in our analysis.  Using
time-series methods similar to Campbell and Shiller [1991], we find
that the forecasting error has decreased since 1994 for interest rates
on U.S. bonds of most maturity lengths.  Also, markets have
become less volatile in the more recent time period.  Together,
these results suggest that markets are not hurt by central banks
revealing decision-making policy processes to the general public.
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1.  Introduction

Does the degree of information a central bank releases to the public have any

effect on the financial underpinnings of an economy?  Does it actually matter whether

Alan Greenspan explains the findings of an FOMC meeting to the American media, or

remains quiet, letting the public ascertain the outcome on its own?  Blinder [1998] argues

that more open public disclosure of central bank policies may enhance the efficiency of

markets.  First, greater information about how a central bank makes policy decisions

helps to reduce financial speculation. Second, clearer decision rules would help to reduce

the volatility of markets, and thus enhance the predictability of future movements of

financial assets.  However, not everyone shares this view.  Arguments have been made,

claiming that too much information in the hands of the public could lead to, among other

events, destabilizing speculation, and thus excess market volatility1.

This issue is not confined solely to the United States.  Australia has had in recent

years an extremely transparent disclosure policy, and Japan has followed suit, to the point

where weekly meetings are held between the head of the Central Bank and the press.  The

United Kingdom switched to a more open framework in 1992, citing a need to enhance

the credibility of monetary policy2.  However, both France and the U.S. refuse to divulge

too much information, such as the minutes of the actual meetings, citing possible

financial instability.

One way to tell which view may prevail is to examine U.S. interest rates from

1986 to 1999.  In 1994, the Federal Reserve System underwent a policy shift, and began

announcing their targets for the federal funds rate on the afternoon of FOMC meetings.

Previously, the Fed had left the public to guess at their actions (either by studying leading

economic indicators, or by watching the federal funds rate in the days and weeks

following the announcement), leading some economists and the media to label U.S.

monetary policy a veil of secrecy3.  After 1994, then, did markets become more efficient?

Did the degree of uncertainty in rate movements lessen after 1994 in response to the

                                                
1 See Goodfriend [1986] for a thorough discussion of these arguments.
2 Since 1992, regular policy meetings have been held between the Governor of the Bank and Chancellor of
the Exchequer, with the minutes of these meetings released to the public within six weeks.  Also, an
Inflation Report that includes economic data and forecasts is published quarterly (King [1997]).



additional information released by the Federal Reserve System?  One benefit of analyzing

the United States between the given time span is that Fed maintained a consistent stated

policy of interest rate targeting.  Thus, any change between 1986 and 1994, and 1994 and

1999, is due to either the increased disclosure policy or outside market forces.

We conduct our analysis by using time-series methods and postwar term structure

data incorporated by Campbell and Shiller [1991].  We reexamine the efficient market

hypothesis, and calculate 1) the MSE, 2) the correlation between the actual and

theoretical spread, and 3) the ratio of the standard deviations between the actual and

theoretical spread for different maturities.  If more transparent monetary policies improve

the efficiency of markets, we would expect the MSE to decline, and 2) and 3) to move

closer to 1.0 since 1994 for all maturities as the actual spread more closely approximates

the theoretically efficient spread.  Our results are consistent with the conclusion that

markets became more efficient after the change in FOMC operating procedures.

The paper proceeds as follows.  In section 2, a brief history of this subject is

outlined.  Section 3 describes the paper’s methodology.  Section 4 presents the results and

offers policy recommendations.  Section 5 concludes.

                                                                                                                                                
3 Geraats [1999] defines five types of transparency: 1) openness about policy objectives, 2) disclosure of
data and forecasts, 3) information about procedure, through minutes and voting records, 4) announcement
about decisions and future actions, and 5) openness about policy actions and implementations.



2.  Background Literature

As stated in the previous section, Blinder [1998] argues that a nation’s Central

Bank should explain its actions to the people, so as to remove the mystery behind the

decision-making process.  Though it would make bank officials, and the entire process,

more accountable to the public, greater openness is a fundamental part of a democracy.

If the bank cannot provide a clear explanation of a decision, then the decision may not be

a good one.

Blinder [1998] also claims that greater transparency may improve the efficiency

of monetary policy.  Greater openness will allow the public to adjust their expectations of

future interest rate movements in a more systematic manner.  More information leads to

more predictability, which allows the public to more clearly anticipate monetary policy.

Thus, one source of market volatility, in the form of speculative bubbles, can be reduced

if not avoided.

Goodfriend [1986] attacks the Fed’s five principle arguments for maintaining

policy secrecy.  The Fed claimed, through the Merrill vs. FOMC legal case, that secrecy

was needed for the following reasons.  First, FOMC secrecy prevents unfair speculation.

Second, if policy prescriptions were made public, inappropriate market reaction may

occur if the public incorrectly anticipates the Fed’s reaction to newly released

information.  Third, current disclosure may harm the government’s commercial interests

by raising the cost of borrowing.  Fourth, the Fed would rather not take a stand, a priori,

on policy prescriptions, but would rather have the flexibility to deal with events on a

case-by-case basis.  Fifth, disclosure would make it harder for the Fed to smooth interest

rates, as the public would react immediately to key economic indicator announcements.

Goodfriend [1986] systemically argues against each of these arguments, and comes to the

conclusion that there are very few circumstances under which secrecy is desirable for a

Central Bank.

There are several theoretical papers that examine conditions under which

transparency may not be the best course of action for a Central Bank to pursue, most

notably Cukierman and Metzler [1986], and also Balke and Haslag [1992] and Haslag

[2001].  However, Rudin [1988] develops a model by which reducing the amount of



Central Bank secrecy can increase the forecasting accuracy of interest rates by agents in

the economy.  Tabellini [1987] also finds this result, while Dotsey [1987] finds that

secrecy tends to raise the variance of the forecasting error of the federal funds rate.

On the econometric front, Thornton [1996] econometrically examines the

consequences of the Fed’s policy shift towards immediate disclosure on the federal funds

rate.  After 1994, much of the Fed’s supposed secrecy was removed.  Thornton [1996]

argues that the new policy has reduced financial market uncertainty, which should result

in a lower forecast error (represented by a lower Mean Squared Error) since 1994.  He

finds this is the case, though at least part of the reduced volatility may be due to relatively

quiet financial markets, rather than the change in Fed policy.

There are two questions about Thornton’s approach, however, both involving his

use of the Federal Funds futures rate to measure anticipated future changes in interest

rates.  First, this rate may not be the appropriate measure of market interest rates, since

we are most interested in the interest rates that individuals and firms pay to borrow funds.

Second, during the time span studied, the Federal Funds futures market was relatively

new.  As such, the volume of transactions was relatively small.  Thin markets could

induce large movements in futures prices as new information became known to

participants.  However, after 1994 the futures market increased in volume.  See Figure 1.

Thus, if volatility decreased since 1994, it cannot be determined whether this is due to

Fed policy or a thickening of the Federal Funds future market.

Campbell and Shiller [1991] look at U.S. interest rate data to study yield spreads

and the expectations theory of the term structure.  If the expectations theory of the term

structure holds, rational expectations of future interest rates drive current long-term

interest rates.  The authors use a VAR approach (outlined in the next section) to compare

the theoretically efficient spread to the actual spread for both ends of the term structure.

They reject the theory, as do most other authors4, stating “when the spread is high the

long rate tends to fall and the short rate tends to rise”.  However, their sample data only

encompasses up to 1987.  Our results show that markets have become more efficient

since 1994 when the change in FOMC procedure occurred.    

                                                
4 See, for example, Pepper [1995], Froot and Takatoshi [1989], and Mankiw and Summers [1984].



3.  Methodology:

Following Campbell and Shiller [1991], we utilize a vector-autoregressive method

approach for analyzing the theoretical versus actual yield spread among interest rates of

varying maturities.  The general approach is to use a VAR to predict interest rate spreads

and changes in short and long interest rates and compare these forecasts the actual values.

If the lagged values of interest rate spreads and changes in interest rates summarize all

the available market information then the forecasted values of these variables will

represent the theoretically efficient values, i.e. the values one would expect if the efficient

market hypothesis were true.

The expectations theory of the term structure of interest rates focuses on the

spread between interest rates of differing maturities.  According to the theory, the

premium between an n-period rate and an m-period rate (n > m) is equal to the optimal

forecast of changes in future interest rates, as well as a constant risk premium.  Thus, if

S(n,m)
t = R(n)

t – R(m)
t, then according to the theory,

(m/(n-m))S(n,m)
t = EtR(n-m)

t+m – R(n)
t (1)

where the constant is suppressed.  Now, if n = 2m (for example, when comparing three-

month and six-month Treasury bills), then (1) reduces to

S(n,m)
t = EtR(m)

t+m – R(n)
t (2)

Equation (2) can be tested via regression analysis, by simply regressing the spread

(R(m)
t+m – R(n)

t) on a constant and its predicted value (S(n,m)
t).  If markets are efficient, then

the slope should equal one, implying that the best predictor of the yield spread is the

current spread.  Also, Equation (2) can be rewritten as

S(n,m)
t =(1/2)Et∆mR(m)

t+m  = (1/2)Et[R(m)
t+m – R(m)

t] (3)

This equation states that the current spread is half of the expected difference between the

interest rates on the shorter maturity bond between the current period and the next period.

Again, it is straightforward to test this prediction econometrically, and conducting a

hypothesis test on whether the slope coefficient equals one.

As mentioned in the previous section, many studies, using bonds of various

maturities and different countries, have rejected this version of the efficient markets

hypothesis.  Turning to a VAR approach, and employing (3), we hope to eliminate some



of the multiple forecasting errors and simultaneity issues that plague the single regression

analysis.

Let xt = [∆R(m)
t, S(n,m)

t], and assume that xt can be represented as a p-th-order

VAR (where p is finite).  An assumption currently made in our analysis is that ∆R(m)
t and

S(n,m)
t are stationary processes, thus avoiding potential problems involving unit roots5.

Then this system can also be written as a first-order VAR zt = Azt-1 + ut, where zt is

comprised of ∆R(m)
t and its p-1 lags, followed by S(n,m)

t and its p-1 lags (for 2p terms in

total).  Next, define a (2p x 1) vector g such that g’zt = S(n,m)
t, where all the elements of g

equal zero except for the first element (which equals one).    Finally, we can compute the

VAR forecast of the perfect-forecast spread, defined as S’(n,m)
t ; this is the spread which

would hold if markets were efficient (and expectations were thus rational), which can be

obtained by using (3).  If markets are indeed efficient, then the following equation should

hold, on average:

 S(n,m)
t = g’zt = S’(n,m)

t (4)

That is, the expected yield spread (at time t) should equal the actual yield spread

(observed upon maturity of all relevant bonds that were issued at time t).

We use the VAR to compare the behavior of the theoretical and actual spreads

over time.  In particular, we look at 1) the correlation between the actual and theoretical

spread, and 2) the ratio of the standard deviations between the actual and theoretical

spread for different maturities.  We compute these statistics for VARs of different

periods: one set for the time period before 1994, and one set for the time period after the

Federal Reserve System’s policy shift in February of 1994.  If markets have become

more efficient in this latter period of greater openness, we would expect to see both the

correlations and the ratio of the standard deviations move closer to +1.

We also calculate the Mean Squared Error (MSE) of the forecast for each VAR

both before and after 1994.  Again, a drop in MSE would lend support to the hypothesis

that market efficiency has increased in the latter period.  If the increased transparency

provided new and valuable information to markets then one would expect that the errors

caused by incorrect guesses regarding FOMC interest rate changes would become less

                                                
5 Unit roots are likely not a problem, since most macroeconomic data is I(0) or I(1) and our dependent
variables in question are in differenced form.



frequent.  This would eliminate one source of error in the market and reduce the MSE of

forecasts based upon market information, such as the VAR procedure used in this paper.

Additionally, the standard error of the forecasts should decrease as well.

Federal Open Market Committee dates were obtained from the Federal Reserve

Bulletin6.  Daily and Monthly interest rate data are in nominal terms, and come from the

Federal Reserve Economic Data series.  The bond maturity lengths used in this analysis

are detailed in the next section.

                                                
6 Published monthly by the Board of Governors.



4.  Results:

Table 1 shows the estimation of (1) for bonds of different maturity lengths

between 1983 and 1999.  We test the null hypothesis that the slope coefficient equals one.

Since the form of serial correlation is unknown, we use the Newey-West estimator with

bandwidth of five to calculate the standard errors.  The lag length (p) of each VAR was

chosen using the Akaike Information Criterion (AIC) and Schwarz Criterion (SC).

Tables 2 and 3 repeat this exercise using the sub-periods 1983:03 – 1994:02 and 1994:02

– 1999:06 respectively.  For most pairs of Treasury bills, it can be seen that the null

hypothesis is rejected, meaning that the efficient market hypothesis does not seem to

hold.  The exceptions are the 3-month/36-month regressions, and the 6-month/36-month

regressions in Tables 1 & 2, and the 3-month/12-month, 6-month/12-month, and 12-

month/24-month regressions in Table 3.  These results are analogous to what other

authors have found.

Tables 4 & 5 report the MSE for the VAR described in the previous section, for

the periods before and after the policy change respectively.  Again, VARs for many

different maturity length bond pairs were run.  It immediately becomes apparent that the

MSE decreases after 1994 for all combinations of m and n.  Thus, it seems that the

volatility of markets fell after the Fed changed to a policy of greater openness.  Also,

Table 6 reports F-tests on the null hypotheses that the MSE (for each separate VAR) are

identical for the two sample periods.  The null hypothesis is rejected for all maturity

length bond pairs, indicating that the drop in MSE is statistically significant.

However, these results should be regarded with a note of caution.  We are not

saying that it is precisely because the Fed adopted a policy of immediate public

disclosure of rate targets that volatility fell.  MSE could have decreased for any number

of reasons after 1994, such as the absence of strong business cycle forces.  Our results,

however, do support the notion that greater public disclosure did not destabilize markets

to any noticeable degree. In addition, the post-1994 period includes the Asian financial

crisis, the Russian debt default and the Long-Term Capital Management bailout so the

period was not entirely tranquil.



Tables 7 & 8 report the correlation between the actual and theoretical spread

(S(n,m)
t and S’(n,m)

t) for the two sub-periods.  It can be seen that for all maturity lengths m

and n, the correlation has moved closer to 1 since the policy shift.  This is also is in line

with the hypothesis that openness helps the predictability of markets.

Finally, Tables 9 & 10 report the ratio of the standard deviations between the

theoretical and actual spreads.  In contrast to the aforementioned results, this ratio moves

further away from 1.0 for many maturity lengths m and n.  The theoretical and actual

spreads both decline in the post-1994 period, but the theoretical spread declines even

more than the actual spread which causes the ratio of the two spreads to decline.  This

suggests that the relative tranquility of financial markets may explain the results.  More

tests are needed to evaluate the robustness of these results, but Tables 9 & 10 are not

inconsistent with the notion that the increased transparency of FOMC policy decisions

contributed to an increase in market efficiency.



5.  Conclusion:

This paper has set out to show that a more open dialogue between Central Bank

policymakers and the general public is conducive to greater market efficiency.  For the

majority of interest rate maturities, we have found that the time periods in the United

States with greater information disclosure coincides with lower interest rate volatility and

greater market predictability.  Though we have not completely eliminated the possibility

that the reduced volatility was due to smoother economic conditions, rather than due to a

more accurate estimation of future monetary policy predictability, the data does not reject

the hypothesis either.  In fact, even if smoother economic conditions explain the drop in

the ratio of the standard deviations of theoretical and actual spreads, it would be much

harder to argue that smoother economic conditions increased the correlation of theoretical

and actual spreads or the closer approximations of regressions based upon equations (2)

and (3) to the efficient market hypothesis during the post-1994 period.  At any rate, it

does not appear that the proponents of Central Bank secrecy have a strong argument –

our findings show that the destabilization that many have warned about does not seem to

have occurred.  Though much more research has yet to be done, both in expanding the

analysis to other countries (such as the United Kingdom, Japan, Australia, Germany, and

France) and in constructing a more quantitative measure of policy openness, the data

suggests that greater information helps make for a more efficient market.
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TABLE 1

Estimation of   (m/(n-m))S(n,m)
t = EtR(n-m)

t+m – R(n)
t

Sample period: 1983:03- end of sample
m

n 3 6 12 24
6 0.609

(0.130)
[0.003]

12 0.434
(0.281)
[0.044]

0.298
(0.408)
[0.085]

24 0.380
(0.330)
[0.060]

0.246
(0.380)
[0.047]

-0.048
(0.340)
[0.002]

36 0.580
(0.355)
[0.239]

0.610
(0.385)
[0.312]

0.609
(0.130)
[0.000]

NOTE:  M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.  For each pair of maturity dates, the first number is the
coefficient estimate, the second number is the standard error and the third number is the
probability that the data reject the null hypothesis that the coefficient equals one.  Newey-
West estimator with bandwidth of five is used to calculate all the standard errors.



TABLE 2

Estimation of   (m/(n-m))S(n,m)
t = EtR(n-m)

t+m – R(n)
t

Sample: 1983:03 – 1994:01
m

n 3 6 12 24
6 0.547

(0.166)
[0.000]

12 0.174
(0.249)
[0.001]

0.107
(0.511)
[0.080]

24 0.342
(0.351)
[0.061]

0.258
(0.446)
[0.096]

-0.086
(0.374)
[0.004]

36 0.646
(0.416)
[0.397]

0.722
(0.425)
(0.512)

-0.357
(0.353)
[0.000]

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.  For each pair of maturity dates, the first number is the
coefficient estimate, the second number is the standard error and the third number is the
probability that the data reject the null hypothesis that the coefficient equals one.  Newey-
West estimator with bandwidth of five is used to calculate all the standard errors.

TABLE 3

Sample: 1994:02 – end of sample
m

n 3 6 12 24
6 0.680

(0.111)
[0.003]

12 0.668
(0.244)
[0.174]

0.692
(0.424)
[0.467]

24 0.506
(0.221)
[0.025]

0.422
(0.332)
[0.082]

0.438
(0.532)
[0.291]

36 0.528
(0.184)
[0.010]

0.453
(0.272)
[0.044]

0.247
(0.174)
[0.000]



TABLE 4
MEAN SQUARE ERROR

Sample: 1983:03 – 1994:01
m

n 3 6 12 24
6 0.001654
12 3.85E-05 2.32E-05
24 0.000127 0.000108 6.62E-05
36 0.000213 0.000194 9.76E-05

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.   The number in each cell is the mean square error for
the sample period.

TABLE 5
MEAN SQUARE ERROR

Sample: 1994:02 – end of sample
m

n 3 6 12 24
6 0.000572
12 9.09E-06 7.37E-06
24 1.97E-05 1.88E-05 1.42E-05
36 2.44E-05 2.43E-05 4.08E-06

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.   The number in each cell is the mean square error for
the sample period.

TABLE 6
FTEST OF EQUALITY(Probability)

m
n 3 6 12 24
6 7.08244E-06
12 2.50487E-08 2.68567E-06
24 9.40009E-10 2.02853E-09 9.29836E-09
36 5.22494E-09 3.15218E-09 1.16564E-18

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.  The number in each cell is the p-value for rejecting the
hypothesis that the mean square errors for each time period are equal.  A value of less
than 0.05 indicates that the data reject the hypothesis of equality at the 95% level.  The
test statistic is biased toward failure to reject the null.



TABLE 7
CORELLATION BETWEEN ACTUAL AND THEORETICAL SPREAD

Sample: 1983:03 – 1994:01
m

n 3 6 12 24
6 0.5864
12 -0.0468 0.3179
24 -0.2413 0.2730 0.1256
36 0.1234 0.5086 0.6475

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.

TABLE 8
CORELLATION BETWEEN ACTUAL AND THEORETICAL SPREAD

Sample: 1994:02 – end of sample
m

n 3 6 12 24
6 0.9055
12 0.0241 0.6979
24 0.1489 0.7813 0.2094
36 0.8688 0.9318 0.6660

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.



TABLE 9
RATIO OF THEORETICAL TO ACTUAL SPREAD’S STANDARD DEVIATION

Sample: 1983:03 – 1994:01
m

n 3 6 12 24
6  0.6404
12 0.5311 0.8681
24 0.5343 0.4253 0.3270
36 0.2954 0.3524 0.3144

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.

TABLE 10
RATIO OF THEORETICAL TO ACTUAL SPREAD’S STANDARD DEVIATION

Sample: 1994:02 – end of sample
m

n 3 6 12 24
6 0.4909
12 0.3166 0.6052
24 0.2577 0.3167 0.3914
36 0.0455 0.3940 0.3672

NOTE: M is the length, in months, of the short-period bond and N is the length, in
months, of the long-period bonds.
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