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and Kliesen (1994, p. 80) for
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(1993); and Gonzalez (1994).

3 See Pakko (1995) for more
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4 See Board of Governors of the
Federal Reserve (1995).

5 This paper was motivated by
work by Graciela Kaminsky on
the change in the Fed’s disclo-
sure policy. The results for the
announcement effect are simi-
lar to hers.

6 See Thornton (1982, 1988),
Gilbert (1994) and Feinman
(1993) for more history.

7 Data prepared by the Federal
Reserve Bank of New York.
Before August 10, 1989,  the
expected federal funds rate was
sometimes given as a range; in
these cases we have used the
average of the range.  Of the
45 target changes prior to
1994, seven were 7 basis
points or less in absolute value.
Preliminary tests indicate that
the market did not respond to
them, so they are not consid-
ered here.

8 That change occurred on April
18, 1994. See Pakko (1995).
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Does the Fed’s
New Policy 
of Immediate 
Disclosure
Affect the
Market?
Daniel L. Thornton

 

ntil its February 1994 meeting, the
Federal Open Market Committee
(FOMC) followed the practice of

announcing a “policy directive”
approximately 45 days after the meeting in
which it had been approved.1 This practice
of delaying announcements had prompted
some in Congress and the media to accuse
the Fed of being unnecessarily secretive.2

While there is no long-term record of the
Fed’s views on immediate disclosure of
policy decisions, the Fed had argued in a
1976 Freedom of Information Act filing
that announcing policy decisions immedi-
ately would commit it to a course of
action, thereby impairing its ability to con-
duct monetary policy flexibly. Moreover,
the Committee argued, the immediate an-
nouncement of policy decisions would
create an undesirable “announcement
effect,” thereby increasing the volatility of
financial markets. Critics countered that
the Fed’s failure to convey its intentions to
the market in a timely fashion 

 

increased
financial market uncertainty and volatility.
Some maintained that the Fed’s disclosure
practice effectively gave preference to
large, sophisticated investors over average
investors.

While it is uncertain when the Fed’s
position on immediate disclosure of
FOMC policy decisions changed, the
FOMC broke with tradition at its February

1994 meeting and announced a policy
directive change immediately after voting
on it.3 Although the Fed made no commit-
ment to continue this practice, the next
five policy changes were announced imme-
diately and the FOMC formalized the
practice of immediate disclosure at its Feb-
ruary 1995 meeting.4

The purpose of this article is to inves-
tigate whether and how financial markets
have responded to this change in the
FOMC’s disclosure policy.5 Specifically, 
I investigate (1) whether the policy of
immediate disclosure has created an
announcement effect, and (2) whether the
policy of immediate disclosure has
increased or reduced financial market
uncertainty.

 

Changes in the Fed Funds Target: 
Is There an Announcement 
Effect?

Since at least the mid-1980s the Fed
has conducted monetary policy by making
relatively small adjustments to its target
for the federal funds rate.6 The period cov-
ered by this study—January 4, 1988,
through January 31, 1996—is one of fed-
eral funds rate targeting. A summary of
changes in the Fed’s target for the federal
funds rate during this period is presented
in Table 1. There were 48 changes in the
Fed’s funds rate target—38 prior to 1994
and 10 after 1994.7 Fourteen of these
announcements were accompanied by
announcements of changes in the discount
rate—9 prior to 1994 and 5 after. In addi-
tion, of the 38 changes prior to 1994, 9 were
made at meetings of the FOMC. Since 1994,
all but one change in the Fed’s target for the
funds rate have been made at FOMC
meetings.8

The first step in this investigation is 
to see if there is any validity to the Fed’s
claim that immediate disclosure of its
policy decisions would give rise to an
“announcement effect”—a significant reac-
tion to changes in the Fed’s federal funds
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rate target. Prior to 1994, sophisticated
financial market participants attempted to
decipher the Fed’s intentions by mon-
itoring, among other things, the behavior
of the federal funds rate and the Fed’s daily
open market operations. Therefore, it
would not be surprising to find an an-
nouncement effect associated with 
changes in the Fed’s federal funds rate
target prior to 1994. In addition, there
were leaks to the press.9 Uncertainty 
about the Fed’s intentions, however, might
have produced a smaller announcement
effect than that produced under certainty
(see the appendix for details). In addition,
because the deciphering process took time,
the reaction to changes in the Fed’s target
rate might have been delayed.

To test for differences in the market’s
reaction to changes in the Fed’s target for
the funds rate before and after 1994, varia-
tions of the following equation were
estimated:10

(1)    ∆TBt = 

 

a

 

1 

 

b0∆fftart 1 

 

b1∆fftart-1 1 

 

b2∆fftart-2 1 ... 1 

 

bt-j∆fftart-j 1 εt ,

where ∆TBt denotes the one-day change in
the 3-month T-bill rate, ∆fftart denotes the
change in the Fed’s target for the federal
funds rate on day t, and εt denotes a ran-
dom error. It is convenient to rewrite
Equation 1 as:

(2)   ∆TBt = a

 

1 

 

b0∆2fftart 1 

 

g1∆2fftart-1 1 
... 1 

 

gj-1∆2fftart-j+1 1 

 

u∆fftart-j 1 εt .

The two coefficients of interest are the
immediate response, b0, and the cumula-
tive or total response, u = b0 1

 

b1 1

 

b2 1
… 1

 

bj. If there is no delay in the market’s
response to changes in the federal funds
rate target, the null hypothesis that b0 = u
should not be rejected.

Equation 2 is estimated with changes
in the federal funds target partitioned into
those before and after 1994. Changes in
the Federal Reserve’s discount rate, like-
wise partitioned, are added as a separate
regressor. Approximately one-third of 
the changes in the funds target were ac-
companied by changes in the discount 
rate.

These estimates, presented in Table 2
with j = 3, show that an announcement
effect was associated with changes in the
Fed’s funds rate target for periods after
1994, as well as before 1994. Consistent
with the hypothesis that it took time for
the market to decipher the Fed’s policy
intentions before the 1994 procedural
change, the estimate of u for the period
before 1994 is somewhat larger than that
of b0. Moreover, the null hypothesis that 
b0 = u is rejected at the 5 percent sig-
nificance level, indicating a statistically
significant delay in the market’s response
to changes in the funds rate target before
1994. 

In contrast, for the period after 1994
the response is immediate. The null hy-
pothesis b0 = u cannot be rejected at any
reasonable significance level. Moreover,
the immediate response for the period
after 1994 is nearly identical to the total
response before 1994. The null hypothesis
that these coefficients are equal is not
rejected. The chi-square statistic is x(1) =
0.0023.

Analytical Breakdown of Changes in the
Federal Funds Target

Before Adoption After Adoption 
of Immediate of Immediate 

Disclosure Policy Disclosure Policy Total

Total Changes
in Federal 38 10 48
Funds Target

Accompanied 
by a Discount 9 5 14
Rate Change

Not Accompanied
by a Discount 29 5 34
Rate Change

Decided at 
a Regular 9 9 18
FOMC Meeting

Decided Outside
a Regular 29 1 30
FOMC Meeting

Notes:  Data for the period before adoption of the immediate disclosure policy cover
January 4, 1988, through December 31, 1993; the period covered after adoption of
the policy is from January 1, 1994, through January 31, 1996.

Source:  Federal Reserve Bank of New York.

Table 1

9 For example, see Belongia and
Kliesen (1994). It should be
noted, however, that in only
one of the eleven leaks that
Belongia and Kliesen identify
was the funds rate target
changed. On the other ten
occasions, the FOMC voted to
leave policy unchanged.

10 This paper deals only with the
reaction of short-term interest
rates. Roley and Sellon (1995)
have investigated the immedi-
ate response of the 30-year
Treasury bond rate to changes
in the federal funds target rate
and have found little evidence
of an announcement effect. I
also found little evidence of an
announcement effect with the
30-year rate.
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11 This conclusion is based on the
assumption that the market’s
reaction to changes in the
funds rate target was the same
in both periods. See the appen-
dix for additional details.
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Not only was there an announcement
effect before and after the FOMC adopted
a policy of immediate disclosure, but the
announcement effect was the same magni-
tude in both cases. The null hypothesis
that the long-run effect of a change in the
funds rate target is equal before and after
1994 is not rejected at the 5 percent signif-
icance level. The chi-square statistic is
x(1) = 0.1682. This last result suggests
that the market was able to identify the
new funds rate target within a few days of
the change even before the policy of imme-
diate disclosure was adopted.11

The Market’s Reaction with Discount 
Rate Changes

Changes in the discount rate during
the entire sample period were accom-
panied by changes in the Fed’s target for
the federal funds rate; the positive and sta-
tistically significant coefficient for changes
in the discount rate before 1994 suggests
that changes in the federal funds rate
target had a larger effect when they were
accompanied by discount rate changes
than when they were not. Moreover, since
discount rate changes are announced im-
mediately and the Fed had frequently
acknowledged that it intended to permit at
least part of a discount rate change to
“show through” to the federal funds rate,
discount rate changes before the adoption
of the immediate disclosure policy may
have served as proxies for immediate dis-
closure.

The situation changed after 1994,
however. The estimates in Table 2 indicate
that, conditional on announcements of
changes in its funds rate target, announce-
ments of discount rate changes produced a
perverse response:  The T-bill rate changed
less, on average, when there was also a
change in the discount rate than it did
when there was no accompanying discount
rate change. The coefficient for changes in
the discount rate is negative and
statistically significant, despite the fact that
the market reacted positively and
significantly to changes in the discount 
rate alone (irrespective of changes in the
funds rate target) before 1994. This result

was unanticipated and is difficult to inter-
pret. See the shaded insert on page 7 for
one possible explanation.

In any event, if changes in the dis-
count rate prior to 1994 served as proxies
for immediate disclosure of the Fed’s
policy decisions, it is reasonable to conjec-
ture that there would be no delay in the
response to changes in the funds rate
target, since they had already been “an-
nounced” by discount rate changes. On
the other hand, when the disclosure was
not immediate, the market response would
have lasted as long as it took the market to
decipher whether there was, in fact, a
change in the target.

To test this conjecture, Equation 2 
was estimated with changes in the funds
rate target during the period before adop-
tion of the immediate disclosure policy
partitioned into those with (W) and 
without (WO) discount rate changes. The
estimates, presented in Table 3, support

Market Reaction to Changes in the Federal
Funds Rate Target

Before Disclosure Policy After Disclosure Policy
January 4, 1988– January 1, 1994–

Coefficient December 31, 1993 January 31, 1996

a 0.0004 ––
(0.34)

b0 0.2553* 0.3677*
(4.75) (4.26)

u 0.3627* 0.3122*
(5.04) (3.28)

∆DR 0.1373*

 

20.1937*
(3.17) (2.05)

se 0.0476 __

Adj R2 0.0886 __

D.W. Statistic 1.8442 __

Test b0 = u 4.9388* 0.7320

Notes:  Test b0 = u was based on a Wald test. The test statistic is distributed Chi Square
with one degree of freedom, with a critical value at the 5 percent level of 3.84.
The estimated t-statistics, presented below the coefficient estimates in parentheses, are
based on White’s (1980) heteroskedasticity-adjusted standard errors.
* Indicates statistical significance at the 5 percent level.

Table 2
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the conjecture that, prior to 1994, dis-
count rate changes served as proxies for
immediate disclosure of policy decisions.
The market appears to have reacted imme-
diately to federal funds rate target changes

accompanied by discount rate changes, but
it had a delayed reaction to those that were
not. The market’s immediate response to
changes in the federal funds target that
were accompanied by discount rate
changes was more than double the
response to changes in the funds rate
target that were not accompanied by
discount rate changes. The fact that the
total responses with and without discount
rate changes are similar suggests that the
only difference is immediate disclosure.
Indeed, the null hypothesis that these
coefficients are equal cannot be rejected at
any reasonable significance level.

Again, the evidence suggests that the
magnitude of the announcement effect has
been the same since the Fed adopted the
policy of immediate disclosure as it was
before. Despite the fact that the total
response before 1994, with and without
discount rate changes, is larger than for
the period after 1994, the null hypothesis
that each total response is equal to the
total response after 1994 cannot be
rejected at the 5 percent significance level. 

These results suggest that the Fed’s
concern that immediate disclosure of its
policy decisions would produce an
announcement effect was unwarranted. An
announcement effect is evident with or
without immediate disclosure. Moreover,
the evidence suggests that the magnitude
of the announcement effect has been
unchanged by the policy of immediate dis-
closure. If anything, the announcement
effect has become smaller; however, the
difference is not statistically significant.

In the period studied, there is a delay
in the market’s reaction when disclosure is
not immediate, but no delay when it is
immediate. This difference suggests that,
when the market is well informed, it incor-
porates new information quickly. When it
is not, investors are able to sort out the
policy signals from market noise, but only
after an expenditure of time and resources.

Finally, it should be noted that there is
another difference in the Fed’s behavior
before and after 1994 that should be exam-
ined for possible effects on market
response. Since the adoption of the policy

Estimates of Market Reactions to Changes
in the Federal Funds Rate Target With and
Without Discount Rate Changes

Coefficient Estimate

a 0.0004
(0.33)

b0W 0.4950*
Immediate Response–With Discount Rate Change (10.30)

b0WO 0.2322*
Immediate Response–Without Discount Rate Change (4.19)

uW 0.5156*
Total Response–With Discount Rate Change (7.19)

uWO 0.4043*
Total Response–Without Discount Rate Change (4.46)

b0 0.3677*
Immediate Response (4.26)

u 0.3123*
Total Response (3.28)

∆DR 20.1937*
(2.05)

sε 0.0476

Adj R2 0.0909

D.W. Statistic 1.8412

Test b0W = b0WO 21.2243*

Test uW = uWO 0.9284

Test b0W = uW 0.0736

Test b0WO = uWO 7.3624*

Test b0 = uWO 0.1060

Test b0 = uW 1.4601

Notes:  Period before adoption of immediate disclosure policy covers January 4, 1988,
through December 31, 1993; period after adoption covers January 1, 1994, through
January 31, 1996. Hypothesis tests are based on a Wald test. The test statistic is distrib-
uted Chi Square with one degree of freedom, with a critical value at the 5 percent 
level of 3.84. The estimated t-statistics, presented below the coefficient estimates in
parentheses, are based on White’s (1980) heteroskedasticity-adjusted standard errors.
* Indicates statistical significance at the 5 percent level.

Table 3

Before
Adoption of
Immediate
Disclosure

Policy

After
Adoption of
Immediate
Disclosure

Policy

Summary
Statistics

Hypothesis
Tests
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of immediate disclosure, all but one of the
policy decisions have been made at
regularly scheduled meetings of the
FOMC. Before 1994, only about one-
fourth of the changes in the funds rate
target occurred at regularly scheduled
meetings of the FOMC. FOMC meetings
generally occur on Tuesday, except for the
two-day meetings, which occur on
Tuesday and Wednesday. Consequently, it
is possible that responses to announce-
ments also exhibit a day-of-the-week
effect. To investigate this possibility, Equa-
tion 2 was estimated with changes in the
funds rate target before 1994 partitioned
into those that occurred on meeting dates
and those that did not. The results,
presented in the appendix, suggest that no
day-of-the-week effect was associated with
market responses to changes in the funds
rate target.

Does Immediate Disclosure Increase
or Decrease Uncertainty?

A second obstacle to adopting a policy
of immediate disclosure of policy decisions
was the Fed’s concern that it would in-
crease market uncertainty. The idea that
more information increases uncertainty
runs counter to economic theory (Arrow,
1971). Hirshleifer (1971) and Starr (1973)
show how publicly disclosed information
enhances social welfare, and O’Brien
(1981, 1984) presented evidence that
market uncertainty would be reduced if
the FOMC followed a procedure of imme-
diate disclosure.

A natural measure of uncertainty is the
error that individuals make in forecasting
the future. If there were no uncertainty
about the Fed’s target for the funds rate,
individuals’ forecasts of the interest rate
would fall within the range of random
error.12 One measure of uncertainty is the
mean square error (MSE)—the average
squared distance between the actual and
forecasted value of the variable being exam-
ined—in this case, the federal funds rate.
The MSE at the jth time horizon is 
given by:

(3) MSEj(i) = E(it+j 2 if
t +j)2,

where if
t+j denotes the market’s forecast of

the interest rate at date t1j. If the dis-
closure of information increases market
uncertainty, the MSE should also increase.
Alternatively, if it reduces uncertainty, the
MSE should fall.13 The MSEj(i) declines
when more information becomes available.

To test whether the Fed’s new disclo-
sure policy has increased or decreased
market uncertainty, we need a measure of
market expectations for the future funds
rate. A natural place to turn is the federal
funds futures market.14 (See the shaded
insert on page 8 for a brief description of
this market). Generally speaking, futures
contracts are used to speculate on or hedge
against price movements. The same is true
of the federal funds futures contracts, except
that individuals who are unable to buy or sell
federal funds can, nevertheless, participate.15

The important aspect of this market is
that the federal funds futures rate is an
indicator of the rate anticipated by those
participating in the market. Hence, we can
test whether the Fed’s new disclosure
policy increased or decreased the market’s
uncertainty by examining whether the
MSE of the federal funds futures market
increased or decreased. Because the MSE
gives a great deal of importance to unusu-
ally large forecast errors, the mean ab-
solute forecast error, MAE, is also presented.

The MSE, the MAE, and the average
forecast error for current, one-month and
two-month federal funds futures contracts,
before and after 1994 are presented in
Table 4. The average forecast errors are
small at the respective horizons for the two
periods. The null hypothesis that the av-
erage forecast error, AFE, is zero is not
rejected for any horizon for the period
after 1994, but it is rejected at the 1- and
2-month horizons for the period before 1994.

Both measures of market uncertainty—
MSE and MAE—reveal a marked decline in
market uncertainty after the Fed’s new dis-
closure policy. This finding is consistent
with economic theory: that immediate dis-
closure of policy actions appears to reduce
market uncertainty. This conclusion, how-
ever, should be weighed carefully. It may
be that the marked reduction in uncer-

12 See the appendix for details
about this assertion and others
in this section. 

13 The implicit assumption, of
course, is that the information
being disclosed is useful for
determining the variable being
forecast (see the appendix for
details).

14 See Goodfriend and Whelpley
(1993) for a discussion of who
can participate in the overnight
federal funds market.

15 Krueger and Kuttner (1995)
and Carlson, McIntire and
Thomson (1995) show that
the federal funds futures mar-
ket is generally efficient in that
the forecasts are unbiased and
the forecast errors are uncorre-
lated with past information.
Using these data, I was able to 
replicate the average forecast
errors and MSE of Carlson,
McIntire and Thomson (1995)
over their sample periods.
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tainty is actually the result of a decline in
the general volatility of the funds rate over
the later period, rather than a genuine
reduction in uncertainty. Indeed, the stan-
dard deviation of the federal funds rate,
which was 2.50 before 1994, declined to
0.99 after 1994. While the standard devia-
tion is affected by the level of interest
rates, there was also a marked decline in
another measure, the coefficient of
variation, which is not. The coefficient of
variation, which was 0.41 before 1994,
declined to 0.20 after 1994.

Also, the reduction in variability may
be related to factors other than the
FOMC’s new disclosure policy. The federal

funds futures market is a developing
market. Over the period of this analysis,
the volume of trading in the market has
increased significantly (Carlson, McIntire,
and Thomson, 1995). In particular, there
has been a very substantial rise in the
volume of trading since the beginning of
1994. Hence, some or all of the reduction
in variability may reflect the increased
trading volume, rather than the change in
disclosure policy.

One way to assess whether the
declines in MSE and MAE, shown in Table
4, are related to a reduction in market
uncertainty, rather than to a decline in the
variability of the federal funds rate or the

Errors in Federal Funds Futures Market Forecasts
Variable Before Disclosure Policy After Disclosure Policy

Current 1-Month 2-Month Current 1-Month 2-Month

AFE 20.0137 20.0650 20.1285 20.0123 20.0245 20.0233

MSE 0.0046 0.0352 0.1014 0.0039 0.0143 0.0315

MAE 0.0491 0.1379 0.2398 0.0394 0.0898 0.1507

Notes:  Period before adoption of immediate disclosure policy covers October 1988 through December 1993; period after adoption of
immediate disclosure covers January 1994 through January 1996.
AFE is equal to ∑εi /n, where εi is the i t h month’s forecast error.
MSE is equal to ∑ε2

i /n.
MAE is equal to ∑ |εi |/n.

Table 4

Forecasts of Federal Funds Futures Market and Statistical Models
1-Month Horizon 2-Month Horizon

Futures Naive AR Futures Naive AR

Before MSE 0.0352 0.0436 0.03031 0.1014 0.1327 0.04223

Disclosure
Policy MAE 0.1379 0.1648 0.1386 0.2398 0.2926 0.1628

After MSE 0.0143 0.0319 0.02622 0.0315 0.0835 0.03824

Disclosure
Policy MAE 0.0898 0.1512 0.1278 0.1507 0.2808 0.1660

Note:  Period before adoption of immediate disclosure policy covers October 1988 through December 1993; period after adoption of 
immediate disclosure covers January 1994 through January 1996.
1The estimated AR(2) process is:  u

 

t = 0.3943* u

 

t21 1 0.2142 u

 

t22 1 εt , where * indicates statistical significance at the 5 percent
level.

2The estimated AR(2) process is:  u

 

t = 0.2362 u

 

t21 1 0.2342 u

 

t22 1 εt
3The estimated AR(2) process is:  u

 

t = 1.0186* u

 

t21 2 0.2592* u

 

t22 1 εt
4The estimated AR(2) process is:  u

 

t = 0.7275* u

 

t21 1 0.0122 u

 

t22 1 εt

Table 5
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federal funds futures market, is to compare
the forecasting ability of the futures mar-
ket with that of statistical models before
and after 1994. If the apparent improve-
ment in the forecasting ability of the
futures market is due solely to the
reduction in variability of the funds rate,
there should be a similar improvement in
the forecasting ability of statistical models.16

Two statistical models, similar to those
used by Carlson, McIntire, and Thomson
(1995), are used. The first assumes that
the best predictor of this month’s federal
funds rate is last month’s federal funds
rate. That is,

rt = rt21 + εt, for the 1-month horizon 
and

rt = rt22 + εt, for the 2-month horizon.

This is called the naive forecast. The sec-

ond model assumes that the change in the
federal funds rate is modeled as a sec-ond-
order autoregressive process. That is,

(12L)rt = a(12L)rt21 1

 

b(12L)rt22 1 εt,

for the 1-month time horizon and

(12L2)rt = a(12L2)rt21 1

 

b(12L2)rt22 1 εt,

for the 2-month time horizon, where L
denotes the lag operator, that is, LYt = LYt-1 .
This is called the autoregressive (AR) 
forecast.17

The MSE and MAE for the three fore-
casts are presented in Table 5. The MSE
and MAE for the statistical models show a
marked decline after 1994, suggesting that
part of the improvement in the futures
market forecast is the result of a reduction
in the volatility of the funds rate. The
improvement in the futures market fore-

16 The converse—that if the
improvement is solely due to
reduced uncertainty, there will
be no improvement in the sta-
tistical models—is only strictly
true for the naive model. It is
not necessarily true for the AR
model. 

17 These equations were estimat-
ed in the form ∆it = g + ut,
where ut = aut -1 + ßut -2 + εt,
by employing a transformation
that maintains all of the obser-
vations. For a discussion of why
it is important to keep all of the
observations, especially in
small samples, see Thornton
(1987).

THE UNUSUAL RESPONSE TO DISCOUNT RATE
CHANGES UNDER IMMEDIATE DISCLOSURE

One possible explanation for the unusual response of the T-bill rate 
to changes in the Federal Reserve discount rate under the Fed’s policy of immediate
disclosure is that, prior to the Fed’s new disclosure policy, the market viewed
changes in the discount rate as a signal that the Fed had changed its target for the
funds rate. Hence, given the Fed’s immediate disclosure policy, the signaling aspect
of discount rate changes is redundant. Consequently, the market may have struggled
with how to interpret discount rate changes in the new environment.

There is a possibility that the market may be confused by the combination of
two announcements—that the Fed has changed its monetary policy stance and that
the discount rate has also changed. A well-documented observation (Thornton,
1982, 1986, and 1996b; Cook and Hahn, 1988; and Smirlock and Yawitz, 1985) is
that markets do not respond to discount rate changes that the Fed indicates are sole-
ly to realign the discount rate with market rates (that is, technical discount rate
changes). As I have shown (Thornton, 1996a), this lack of market response may be
attributed to the fact that such announcements provide no useful information.

Since, under the immediate disclosure policy, the Fed acknowledges policy
changes as soon as they are approved, the market may regard any subsequent or
accompanying discount rate changes as merely technical adjustments, made solely to
realign the discount rate with the new level of the federal funds rate. In fact, the Fed
announced that these changes were made for reasons other than simply to align the
discount rate. Indeed, on only one of these occasions did the Fed even mention
technical realignment as one of the reasons for the change. Given the limited num-
ber of changes in the funds target and the discount rate under the new disclosure
policy, however, it is difficult to identify a reason for the unusual response of the 
T-bill rate to changes in the discount rate.
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cast is somewhat better than that of the
statistical models, however. For example,
at the 1-month horizon, the MSE for the
futures market forecast was reduced to 41
percent of its pre-1994 level, compared to
73 percent and 86 percent for the naive
and AR models, respectively. At the 2-
month horizon, the MSE for the futures
market forecast was reduced to 31 percent
of its former level, compared with 63 per-
cent and 91 percent, respectively, for the
naive and AR models. Qualitatively similar
results are obtained with MAE.

The larger relative reduction in the
forecast error suggests the possibility that
some of the improvement in futures mar-
ket forecasting in the latter period stems
from reduced uncertainty associated with
the Fed’s policy of immediate disclosure.
In particular, the AR model and the federal
funds futures market did about equally
well by MSE and MAE before 1994.18 After
1994, however, the futures market forecast
out-performed the AR forecast by these cri-
teria at the 1-month horizon. In any event,

the results in Tables 4 and 5 suggest that
the Fed’s policy of immediate disclo-sure
did not increase the market’s uncer-
tainty and may have reduced it.

CONCLUSIONS
Over the years, the Federal Reserve

has been criticized for being too secretive
about its monetary policy decisions. In the
past, the Fed argued that the immediate
disclosure of its policy decisions would
create an announcement effect and
increase market uncertainty. Critics coun-
tered that providing the market with more
and more timely information would re-
duce market uncertainty. Despite these
criticisms and Congressional pressure, the
Fed maintained a policy of delayed disclo-
sure until the February 1994 meeting of
the FOMC, when it abruptly broke its
long-standing tradition and immediately
disclosed its decision to raise its target for
the federal funds rate.

This article examines whether the
change in the Fed’s disclosure policy at the
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18 This result is consistent with the
results of tests for efficiency by
Krueger and Kuttner (1995)
and Carlson, McIntire and
Thomson (1995).

FEDERAL FUNDS FUTURES AND THE FEDERAL FUNDS
RATE

A federal funds futures contract is designed to hedge against or speculate on
future movements in the federal funds rate by calling for the payment of interest on
a $5 million contract that is equal to the monthly average of the daily federal funds
rate during the contract month.  The settlement price of the contract is equal to 100
minus the average of the daily overnight federal funds rate during the month of the
contract.  Consequently, the future’s market forecast of the federal funds rate is
implied by the price of the contract.   For example, assume that on December 10
the market believes that the federal funds rate will average 5.47 percent (100 –
94.53) in January.  Individuals who believe that the funds rate will rise will be will-
ing to pay a lower price for the contract.  Individuals who believe that the rate will
fall will be willing to pay a higher price.  

When the contract is initiated, no funds change hands; however, buyers and
sellers are required to establish margin accounts with their brokers.  Moreover,
there is no promise to deliver federal funds on the settlement date, as is typically
the case in commodities markets.  Rather, dollars are transferred between the mar-
gin accounts of buyers and sellers each day as the price of the contract changes.
For example, assume that the one-month contract that traded for 94.53 on
December 10 trades for 94.52 on December 11, indicating that the market believes
that the funds rate will average one basis point (one “tick”) higher in January than
the guess of the day before.  The market would “settle” that day by transferring
$41.67 (0.01 percent 3 30/360 3 $5 million) from the buyer’s margin account to
the seller’s margin account for each contract held by the buyer.
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first meeting of the FOMC in 1994 created
an announcement effect and increased
market uncertainty. Contrary to past
claims, the evidence indicates that there
was an announcement effect prior to the
FOMC’s recent change in its disclosure
policy. Furthermore, the magnitude of the
announcement effect was not changed by
immediate disclosure. The main difference
is that the announcement effect occurs 
at once under immediate disclosure. In
contrast, the announcement effect was
strung out over several days when the
market was left to decipher policy changes
on its own.

The evidence also suggests that finan-
cial-market volatility and uncertainty have
not been increased by a policy of imme-
diate disclosure, and may actually have
been reduced. The federal funds rate is less
volatile since the FOMC has adopted a
policy of immediate disclosure. This
decrease in volatility could be a result of
factors other than, or in addition to, the
change in disclosure policy. Even when the
reduction in volatility is accounted for,
however, there is evidence of a reduction
in uncertainty about the federal funds rate
after 1994. There has been a marked im-
provement in forecasts by the federal funds
rate futures market relative to statistical
models since the disclosure policy was
implemented. Overall, the evidence sug-
gests that the Fed’s policy of immediate
disclosure has been beneficial. In mone-
tary policy, as in most other areas of econ-
omics, more information is preferable to less.
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The purpose of this appendix is to
elaborate on various claims made in the
text and to show how uncertainty about
the Fed’s policy can result in a smaller
market reaction.

Market Uncertainty About Changes
in the Federal Funds Target Rate

To see how uncertainty can affect the
market’s reaction to changes in the Federal
Reserve target for the federal funds rate, let
x denote the market’s reaction to a change
in the target under perfect certainty, and
let P denote the market’s subjective
estimate of the probability that the Fed
will change its target. The actual response,
X, to a change in the Fed’s target is
represented by the following equation:

(A.1)        Xt = Pxt 1 (12P)Wt ,

where W denotes the market’s reaction to
no change in the policy target, i.e., W = 0.
Note that unless the public is certain that
the Fed has changed its federal funds
target, i.e., P = 1, the actual market
reaction will always be smaller than its
reaction under certainty. Hence, when the
public is uncertain about changes in the
federal funds rate target, X = Px < x, the
response under certainty.

Claims About Forecast Errors and
the MSE in This Article

To establish claims made in this
article, assume that the variable being fore-
casted, i, is generated by the following data
generating function:

(A.2)            it = f(Zt) 1 εt ,

where Z is a set of variables that determines
i, including the monetary authority’s
policy directive, and ε is a random variable
that is independently and identically
distributed with a mean of zero and a vari-
ance of s2, that is, ε ~ iid (0, s2). Even if

the mean and variance of ε were known,
the precise outcome of εt for any time t
could not be predicted. Hence, in a world
of perfect certainty, the market would
know only f(·), Z and the mean and
variance (and perhaps higher moments) 
of the distribution of ε. Under perfect 
certainty, the forecast value of i in period
t1j would be

(A.3)                if
t+j = f(Zt+j).

Hence,

(A.4)         MSEj(i) = E(it+j2if
t+j)2 = 

E[f(Zt+j)1εt+j2f(Zt+j)]2 = E(ε2
t+j) = s2.

Note that this result requires forecasters to
know future values of the variables that
determine i, that is, Zt+j and the precise
function that generates the data, that is,
f(·). In the case where this information is
unknown or uncertain, Equation A.4 can
be rewritten as

(A.5)      MSEj(i) = E(it+j2if
t+j)2 = 

E[f(Zt+j)1εt+j2ff(Zf
t+j)]2 = 

E[f(Zt+j)2ff(Zf
t+j)]2 1

 

s2.

In this case, the forecast error depends on
both the underlying randomness in the
data-generating process and the market’s
inability to know precisely the details of
the underlying data-generating function.
Anything that reduces uncertainty with
respect to the underlying data-generating
function will reduce the MSE of the
forecast.

Tests of the Market’s Response on
Meeting Dates and Other Dates

Because nearly all of the changes in
the funds rate target since 1994 have been
decided at regularly scheduled FOMC
meetings, whereas before 1994 only about
one-fourth of the changes occurred at reg-
ularly scheduled FOMC meetings, and

Appendix



because FOMC meetings have generally
been held on the same days of the week, it
is possible that the response of the T-bill
rate reflects a day-of-the-week effect. To
investigate this possibility, changes in the
funds rate target before 1994 were
partitioned into those that were decided at

regularly scheduled FOMC meetings (M)
and those that did not (NM). An equation
analogous to Equation 2 was estimated
with the data so partitioned.18 The results,
reported in Table A1, reveal no day-of-the-
week effect. The total responses to changes
in the target rate, whether or not those
changes were decided upon at regularly
scheduled meetings, are similar to the
immediate responses to changes decided
upon in regular meetings. Each of three
possible combinations of these hypotheses
is not rejected. The fact that there is a sta-
tistically significant delay in the response
of the market when there is no meeting
but no significant delay when there is a
meeting appears to reflect the fact that
only three of the nine discount rate
changes before 1994 occurred at regularly
scheduled FOMC meetings.
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Estimates of Market Reactions to Changes
in the Federal Funds Rate Target on
Meeting Dates and Other Dates

Coefficient Estimate

a 0.0004
(0.33)

b0M 0.2662*
Immediate Response–Meeting (3.00)

b0NM 0.2521*
Immediate Response–No Meeting (4.22)

uM 0.3021*
Total Response–Meeting (2.20)

uNM 0.3838*
Total Response–No Meeting (4.78)

∆DR 0.1362*
(3.14)

b0 0.3677*
Immediate Response (4.26)

u 0.3123*
Total Response (3.28)

∆DR 20.1937
(2.05)

sε 0.0477

Adj R2 0.0874

D.W. Statistic 1.8431

Test uM = uNM 0.4055

Test uM = b0 0.2130

Test uNM = b0 0.0216

Notes:  Period before adoption of immediate disclosure policy covers January 4, 1988,
through December 31, 1993; period after adoption covers January 1, 1994, through
January 31, 1996. Hypothesis tests are based on a Wald test. The test statistic is distrib-
uted Chi Square with one degree of freedom, with a critical value at the 5 percent 
level of 3.84. The estimated t-statistics, presented below the coefficient estimates in
parentheses, are based on White’s (1980) heteroskedasticity-adjusted standard errors.
* Indicates statistical significance at the 5 percent level.

Table A1

Before
Adoption of
Immediate
Disclosure

Policy

After
Adoption of
Immediate
Disclosure

Policy

Summary
Statistics

Hypothesis
Tests

18 Since only one change in the
federal funds rate target after
1994 was made at a time out-
side the regularly scheduled
meetings, the estimates for this
period are based on all changes
in the funds rate, including the
non-meeting change.


