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Discount Rate Policy Under Alternative Operating Regimes:
An Empirical Investigation

Abstract

‘This paper uses a limited dependent variable approach to model the
probability that the Federal Reserve will change its discount rate over a one-
week horizon. The modei assumes that the Federal Reserve looks at the spread

between the federal funds rate and the discount rate, the level of bank borrowing»
atkthé discount window, movements in the foreign exchange value of the dollar,
the rate of grawth in the money supply, and general economic conditions when
deciding whether to change the discount rate. The specific factors that affect
the probability of a discount rate change should depend on the operating
procedure that the Fed uses. We test this hypothesis by comparing discount rate
policy under the federal funds rate targeting procedure (prior to October 1979),
the nonborrowed reServes t#rgeting proceduré (October 1979 to October 1982), and
. tﬁe borrowed}reserves targeting procedure (after October 1982). We find evidence
that discount rate policy was substantially different under each of the three

operating procedures.
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Discount Rate Policy Under Alternative Operating Regimes:
An Empirical Investigation

1. Introduction

Considerable evidence supports the assertion that the Federal Reserve
cﬁanged its short-run procedures for open market operations twice over the last
‘decade. 1/ InFOctober 1979, the Fed moved from targeting the federal funds rate
to targeting nonborrowed reserves, supposedly placing greater emphasis on
.controlling short-run money gfowth, while in October 1982 it moved to targeting
borrowed reserves, abandoning its money growth focus. Research demonstrates how
alternative operating procedures may influence the role of discount rate changes
in effecting monetafy control and signaling the Fed's intentions. 2/ This work
suggests that the Fed may have conducted discount policy differently under the
alternative operating procedures. Thére has been little or no empirical
evidence, however, on whether changes in discount rate policy wére part of tﬁe
regime changes.

The purpose of this paper is to examine whether there were differencgs in
Federai Reserve discount policy, coincident with the changes in shért-run |
operating procédures,:;hat were potentially identifiable by financial market
participants. Changes iﬁ discount rate policy have important implications for,
bank borrowing behavior and for asset price reactions to discount rate
announcements. As Gbodfriend(l983) has shown, optimizihg bank behavior‘dependé on
expeétations of future discount rate policy. Thus changes in discount rate po;icy'
should be taken into considefation in modeling bank behavior and, because
predictions of bank borrowing play a crucial role in some operating procedures,
analyzing the effects of alternative.operating procedures (see, for example,

Sancdm_ero(lgss)) .



Several event studies have examined the response of asset pricés té discount
rate changes. ﬁnder the efficient markets hypothesis, only unexpeétedgdiséount
~ rate changes should matter. While Lombra and Torto (1977) argue that discount
rate changes were very predictable over the 1968-74 beriod and henée.had_no
apparent "announcement effects," subsequent studies have shown that diScouﬁt'rate
changes had announcement effects on interest rates and stock prices chéﬁges
~during the October 1979-October 1982 regime. 3/ What is less clear is whether
this reflects changes in the information content of such announcements or, at
least partially, less success on the part of market participants in prédicting
such changes. |

The paper is’organized as follows. The next section describes the‘mddel
chosen to capture the reaction function of the Fed with respect to the discount
rate. Because discount rate changes are infrequent and discréte, we employ a
limited dependent vari#ble approach that allows us to investigate what variables
affect the probability of discount rate changes. 4/ The third section descfibes:
the data and the measurement problems encountered. The fourth section pfesents
empirical results that indicate that discount rate policy did change with changes
in operating procedures. Not only the relative predictability of discount fate
changes but also the factors triggering the changes depended on the monetary

policy regime. The last section gives our conclusions.

2. The Model

In ﬁractice, a change in the discount rate involves two steps. First, ﬁhe
bdgrd of direqtors of>one of the regional Federal Reserve banks must request |
apﬁroval from the Board of Governors to change the rate for their region. Second,

the Board must vote on whether to approve the request. The second step is not



perfunctory, since many such requests are denied. 3/ The Board is often thought
to initiate discount rate changes by letting regional banks know that they would
‘1ook with favor on a requested change. In this paper we assume thatvthe‘Boaré has
complete control over the decision to alterithe discount rate.

The reasons for the Board’'s decisions both to approve'or reject requested
discount rate changes, given in the Board’s annual reports, center on three types
of concerns: (1) conditions in the market fof bank reserves, as indicated by the
spread between the federal funds rate and the discount rate and the level of
borrowing at the discount window; (2) movements in intermediate targets such as
the money supply and the foreign exchange value of the dollar; énd‘(3) movements
in ultimate targets such as inflation and economic growth. We assume that these
‘concerns do, in fact, dominate the discount rate decision, but that the weights
placed on such considerations may vary across operating regimes. The discount
rate can be thought of.as playing two roles. Changes in the rate because of type
(1) factors are 1ike1y to Be used to complement open market operations, while
éhanges because of type (2) or (3) factors are more likely to be used‘aé signals
of future Fed policy..

With respect to the market for bank reserves, the role of the discount rate
and the timing of éhanges in the rate should depend on the short-runboperatiﬁg
procedure of the Federal Resefve. 6/ Under a federal funds operating prdcedﬁre
as employed prior to October 1979, the Fed sets a narrow federal funds'rété»
target; changes in the discount rate alone only affect the composition of bank
reserves. A riserin the discount rate, narrowing the‘spread between the funds
rate and the discount rate, results in fewer borrowed reserves and,'to.prevent
the funds rate from rising, more nonborrowed reserves. Changes in monetafy policy

‘are accomplished by changing the targeted funds rate, but such a policy is less



_effécti?e without a corresponding chaﬁge in the discount rate. Forléiémplé;
;qducing money growth is accomplished by raising the targeted funds>ratezthrougﬁ
»6ben ﬁafket‘sales, but this reduction would be partially 6ffseﬁ:if the~spréad,
and hence borroved reservés, increased. Because an increaSe‘in théxgﬁxgadv B
indicates that the Fed is tightening, discoupt rates are likely to fbliow market
ratés quite predictably to reinfo:ce open market operations, and we shoﬁid’expect
the probability of a discount rate increase to rise as the spreadvincrEasés.'

Under the ndnborr§wed reserves targeting pfocedure, employed'ffom October
1979 to.October 1982, the Fed determines a path for nonbo;rowed reserves
consistent with a desired path for the money Suﬁply. The federal fgnds rate'is
allowed to vary within a wide range and hence fluctuations‘in the spread, giveh
money growth,vare_unlikeiy t6 be a good predictor of the staﬁce of monetary
policy. Thus discount rate éhanges are less likely to follow changes in1fhe
bépread. Under this prqcedure, for example,.a wider spread that reSultedifrom;j‘
séy;‘an incfeased demand for excessvreserves would be accompanied byISIOWer ﬁohey.
growth and would‘notlbe expected‘to increase the likelihood of a discount rate
increase. | |

Under thg Borrowed reserves procedure adopted in October 1982, the Fed -
decides on a level of Borrowing that it views a§ consistent with the desired‘path,
of the money supply. If the Fed decides to tighten, this translates ipto-gn ‘
increase in the borrowings target that, in turn, requires the Fedth‘draiﬁ
reserves and widen thé»spread to induce a'higherblevél of borrowing,.Ih this casé
thgﬁwider spfead is consistent with the desired policy action and thﬁs fhé Fed
.Qould not want,a;di$count rate increase. Moreover; for a given level of the money
supply, if banks unexpectedly borrowed less than the targeted 1e§e1 at‘the

~ discount window, the spfead would rise, but there would be no reason to raise the



discount rate. An increase in money‘demand, on the other hand, wdﬁldiéléolnénée
the spread to rise and borrowing to exceed the targéted level. Thi; mignt prémpt
an increase in the spread that Would lead the Fed to raise the discoﬁnt‘réte“or
inject nonborrowed reserves. In summary, it seems that the spread wonld a159 Be a
1essbreliable predictorvof discount rate changes under a Borrowed féser§e$ farget
than under a‘federél funds target.l/ -

As the'above.discussion implies, the level of discount bofrpwing is assumed :
to be nositively relatedlﬁo the spread. There may'also be an indépéndént roie fdr
changes in borfowing that reflect temporary liquidity needs. If borquing rises
' at‘given spreads, the Fed may be reluctant to raise the discount rate, since "an
adjustment'in‘the discount rate would neediesSly exacerbate money markét
pressures, and indeed be-dounterproductive." (Purposes and Functions,'p;64;)‘0n
‘the other hand;>the Fed traditionally views borrnWing suspiciously, since the fed
?unds-rate is usuélly above the discounf raté so that disnount borrowings are a
fempting sonrce.of funds for banks. Thus the éffect,pf changes in fhe level of
bnrfowing on the pfobability of a discount rate change, holding the_spreéd
vgonsﬁant, is uncertain. 8/ | | | |

.»,With feSpect to intermediate targets; we examine the impacts of éxchange
rate novements and money growthvon discount rate policy. At least in its
dfficial discussions, the Fed Worries about the inflationary conseQuences of {
exchange rate movements. Fnr example, the‘rise in the-dispount rateionnNovember )
1, 1978 was motivatédvby a desire to strengthen the dollar "thereby to’éounﬁer';
.cpntinuing inflafiqnary pressures." (1978 Annual,Repdrt, p.%9%.) A rapid‘fall'in
the dollar may raise short-run inflationary pressurésvand the Fed méy nantvfn}
signal that it is resp§nding by tightening monetafy policy. Thus we expeét thntk'

rapid decreases in the foreign exchange value of the dollar will increase the



probability of a disc§unt rate increase. Because the October 1979vd§erating
. .regime switch supposedly was motivated byba desire to reduce inflationary
ﬁressures, wé would expect the role of the exchange rate to bé moré imﬁdrtant
during this pgriod. If only the inflationary effects of exchange rate
depreciations are of concern, there may be an aéymmetry,in that depreciations
raise the probability of discount rate increéses, but appreciations’do not
trigger discount rate cuts.

To the extent that rapid money growth is undesired by the Fed, we‘WOuld
expeét a tightening of policy that might be signaled by an increase in the
discount rate. Similarly, slower than desired growth might prompt a discount rate
cut. The impact of money growth on discount rate policy is expected to depen& on
the emphasis that the Fed is placing on money grow;h in its operating procedures.
Thus we Woﬁld also expect money growth to be mdre important during the October
1979-October 1982 period. As in the case of exchange rate mdvements,'deviations
from desired money growth may have asymmetrié effects on the probability of
discount fatevghanges. In particular, if inflation is the primary éoncern,vit is
‘more likely that rapid money growth will lead té a discount rate increase than
that slow money growth wiil lead to a discount rate cut.

With respect to the ultimate targets of policy, we look at measures of the :
inflétioﬁ rate and of real economic activity. We éxpect that higher inflation or
more rapid econqmic growth, all else equal, will increase the probability df a
discoﬁnt rate incréase, wﬁile lower inflation or sluggish growth Qili increase
the likelihood of a discount rate cut. To the extent that more weight was placed
on inflation in the nonborrowed reserves regime, we would expect a stronger
effect from inflation on the probability of discount rate’changés during this

regime.



3. The Data

The period we exémine runs from December 1977 through Decembér'1986.'Dufing
this period there were 36 discount rate changes, 16 increases and‘20 decréases.
ﬁe adopt a weekly horizon that begins on Thursday and ends on the fqlldWing
Wednesday. Since most discount rate announcements occur on either Thursday or
Friday, this allows the latest information to be available. 9/ We assume the
important decision is the direction of the change rather than its size. 10/ Thus
we consider a model for the probability that a discount rate change will oééur
over the next week. For example, if there was a'discouné rate»incfease in Fhe.
week running from Thursday, January 5, 1978 to Wednesday, January.ll,'1978 the
binary variable for a discount rate increase is coded one; if.no increase
occurred, it is coded zero. A similar procedure is usedito code a sécond’binary
variable for discount rate decreases. The dates of the ;ctual discount rateb
- changes are the dates when they were announced‘rather tﬁan the dates when they
became effective. Under the assumptionbthat the Fed's oéerating prééedﬁres
‘changed in October 6, 1979 and October 10, 1982, we spl#t the sample at théée
dates. In the-first period, December 1977-October 1979, there were 11 discount
rate increases and no decreases. In the second period, Ogtober 1979-October 1982,
there were 5 increases and 10 decreases. In the third périod, October 1982-
December 1986, there were 9 decreases and only one incr;ase.

During 1980 and 1981, discount rate policy was complicated by the occasional
use of surcharges on the basic discount rate for large banks that ﬁere fréquent
borrowers. Changes in the surcharge sometimes accompaniéd changes in the discount

\ :
rate - in the same direction - and sometimes were annouﬁced as separate policy

oy | » |
decisions. We are uncertain whether surcharge announcements should be treated as

discount rate announcements and, therefore, we estimate éeparate models that



éithé: include or exclude fhe gurcharge changes.
The independenﬁ ?ariables are,initiallykmeasured”aS'follows.iThé:spiead (SP)
. between the federal funds rate and the discount rate is the_aVeragé épread, in
ﬁercentage points, over the last five business days. Using the datiﬁg exémplé
above, if the dependent variable is for the week January‘S through'll, 1978; the
spread is for the five busiﬁess daysvprior to January 5. The level of adjustment
5orrowing‘<BOR) is the 1atest volﬁme, in billions of‘dollars, announced each |
Wednesday. Thus BOR in the example would be the level announced on January 4.
Thié is the lével of borrowing that actually occurred dufing‘the previous wéék,
tﬁat is, the»week'ending on December 28, 1977. 11/ The rate of change in the
exchange-rate‘(EX)‘is the annualized percentage change in ‘the index of the trade-
weighted exchange value of thé dollar over the last five businesé days, defined.
so that a positive value of EX corresponds to an appreéia;ion of the dollar.
"Money growth (MG) is méasﬁred as the latest announced ﬁeekly'aﬁnﬁalized
percentage change in M1 where again the announcement is prior to fhe»week'OVQr
whiéh'the dgpéndent variable is measured. Two measufes of infl#tidn are
.considered,Athg latest announced monthly pecentage chénges in the CPI (CPL) and_
in the PPI (PPL), Real economic activity variables are the latest announced .
monthly civiliankunemploymeht rate (UNL) and the latest announéed monthly
_ percentagé change inbthe index of industrial produétion (IPL). 12/
| Several comments about the data are in order. First, because we afe" 
interested in the relationéhip between observable variables and diécounf rate
pollcy, care was taken that a11 variables are ﬁeasured with data available at . the
time rather than revisioﬁs that were announced 1ater Second since the horizon
that the Fed considers in evaluating conditions is unknown, longer horizons for

the explanatory variables were also investigated. Third, it might be argued that



the-proper explanatory variables are deviations of the actual values from their
desired values rather than simply fhe actﬁal'values themselves. This issué séems
particularly important for money growth. Consequently, we also measured.ﬁonéy'
':growth as deviations from the mid-point of the Fed’s announced long-rﬁn targef
raﬁgeé. To allowvfor the possibility that the Fed only respon&ed td money growth'
outside the targeted ranges, we constructed two variables, one thafvequals the
annualized growth rate over the last eight weeks if this exceeds the upper limit
of the target range and zero otherwise, and a second equal ﬁo the annualized:
growth rate over the last eight weeks if this is less than the lower limit of the
range and zero otherwise. This also permits us to test whether the Fed responds
asymmetriqally to deviationsvfrom the long-run targets. 13/

‘We also created separate variables for appreciations and depreciatidns‘df
the dollar to allow for asymmetric effects. For the other variables, desired
- values are more difficult to quantify. The full-employment unemployment rate |
varied little over our sample, so adjusting UNL for this'made.no differenéé. ?o
the extent that the Fed's préferences changed within our subperiods, our meésures -

.
will contain errors.

4. Results

Since at any given time, tﬁe Fed has three choices in making discount rate
policy - increase, no change, or decrease - a multinomial probit or logif'
procgdure would appear appropriate. As noted above, however, the first'time,
period contains no diécount rate cuts, while the third period contains ohly‘onev‘
increase. Therefore we used a simple logit procedure to estimate'separafe models
for increases in thé first and second periods and decreases in the second and‘A,

third periods. As a check on whether this distorts the results, we also estimated



 the models using multinomial logit for the second period.

Table 1 presents the results for the probability of a discount rate
increase. The upper panel gives the estimates for the first period, December.S,
1577-OCtober 6, 1979. Equation (1.1) reporté estimates of a modelvthét includes
all the explanatory vériables. The likelihood ratio test of whethet alI,
coefficients.aré jointly zero is easily rejected. According to equétion (1.1),
-fhe probability of a discount rate increase ié positivély associatéd with an
incre#se in the sfread (SP), negatively associatedbwith an increase in borrowing
(BOR), negatively associated with an appreciating dollar (EX), and possibly
positiQély associated with an increase in préduce'price inflation (PPL). With the
ekcéptioﬁ of the effect of borrowing, which was uncertain a priori, these sighs
are in accord with our expectations.

Equation'1.2 gives the estimates for a model that exclﬁdes the variablgs-7
that appear statistically‘insignificant in the full model. Elimination of these
variaﬁles produces.qualitatively similar results and little decrease in
ekpiahatory power. The negative effect of borrowing, given the‘current‘level of

‘ the séread, indicates that the Fed viewed b§rrowiﬁg as réflectiné short-termb
1iquidity needs rather than profit-seeking borrowipg. When money growthvis
defined over the last eight weeks (MG8), the resulting estimates, equation (1.3),
show that increased money growth is positively related to discount rate
increases, but the coefficient is not statistically significant. Defining the
other variables over longer lags never improves the explanatory pbwef'of theV '
ﬁodel.‘In particular, the recent movement in the dollar (EX) is alwéys‘more ‘

‘ significant than the movement over longer periods. When separate variables for
dollar appreciation and depreéiation ahd for above-target money growthvand below-

- target money growth are included, there is no evidence of asymmetric effects from

10



money growth or exchange rate movements.

The loﬁer panel of Table 1 reports the results from estimating the
probability of a discount rate increase during the second pgriod - Octobér 6[
1979 to October 16;1982. As expected, the results change dfamatically. In
ﬁarticular, movementé in the spread or bank borrowing no longer help prediét
discount rate increaéés..Changes in the exchange rate are also no longer
important. Only the PPI inflation rate and the rate of growth of industrial

‘production are significant when the full model is estimgted (equation (1.4));
gncreases in these variables are associated with an increase in the probability
of a discount rate increase, consistent with our expectation that inflationary
pressures were of primarybconcern during this period. To see whether the
statisticai insignificance‘of SP and BOR was due to their higher correlation in
this period -the correlation coefficient is .68, whereas it is .55 in the first
period - models were also estimated excluding»BOR,kbut SP was never significant.

'Since the switch in operating procedures on October 6, 1979 was supposed to
signal more concefn over short-run money growth, it is surprising that the
results do not give strong support for this view. When the model is re-estimated
éuppressing all insignifiéant variables except MG (equation 1.5), money growth
is positively associated with a discount increase but is still not statistically
significant. Defining money growth over the longer horizon (MG8) does not improve
tﬂe‘fit, as indiéated by equation (1.6). Only when PPL is removed_frﬁm the model,
équation (1.7), does MG8 attain statistical significaqée. 14/ A formal test -
rejects the hypothesis that the model for the first‘period; equation (1.3), also
holds over the second beriod. 15/

The upper panel of Table 2»presents estimates of the model for discount

rate decreases over the October 11, 1979-October 7, 1982 period. For the full

11



" TABLE 1

Logit Estimates for Discount Rate Increases

Constant sp BOR EX e Has CPL PPL UKL IPL x2 R2
1977(12) -79(10) .
-31.51 36.91% . -B8. 434 - 11% . 007 : S -3.22 3.61 1. 64 -2.08 47.53 .67
1 (-1.67)  (2.29) (-2.16) (-2.08) (.48) (-.82) (1.68) (.80) (-1.41) (8 ,
-15.87  24.95% -8, 10% - 07* 3. 57x% 43.54 .62
12 (=-3.16)  (3.01) (-2.80) (-2.37) ' €1.91) (9
‘s -18. 01 28.00*  -10.44% - 07* .138 4. 21% 46.07 .66
(-2.88) (2.71) (-2.36) (-2.16) C(1.88) (2.1%) (s)
1979(10) -82¢ 10) )
. a -10. 08 -.37 -.75 -.003 .010 1,21 3.31*% .39 3.48% 15.28 .31
C(-1.28)  (-.88)  (-.51)  (-.35) (1.25) (.52) (1.99) (.48  (2.03) (8)
-7.33 ' .010 2.88%* 2.3u% 13.21 .28
-5 (-3.11) . , (1.68) . (1.89) (2.100 (3
e -6.77 .128 .12 2.09* 13.75 .30
(-3. 44) (1.59) (.83 (1.99) (D
‘o -5.98 ' . 160% 1.75% 12.86 .28
(-3.84) (2.26) C(1.98) (2
‘48 B 4] A , : 2. 68**  2.18* 10.98 .24
(=3. 20) (1.89) (2.1 (2)

Notes: Asymptotic t-values are in parentheses under estimated coefficients.

XZ is the likelihood ratio statistic for the test that all slope coefficients are jointly zero.
The degrees of freedom are in parentheses underneath.

,R2 is McFadden's pseudo R corrected for degrees of freedom.
* sSignificant at the .05 level.

XX Significant at the .10 level.



mddel equation (2 15,'the 1ike1ihoodvratio test rejects the hypothesislthat the
‘ coefficients are jointly zero, but only the. unemployment rate is individually
vv'significant As noted above, SP and BOR are relatively highly correlated and only
‘when BOR is eliminated does SP attain statistical signiflcance, as shown,in
equation (2.2). The negative coefficient on SP indicates that absmaller spread‘
increases the probability of avdiscount rate cut. As ekpected; higher ~
“ unemployment raises the likelihood ofsa discount rate cut. It should be notedr
i that this period’was characterized by a’rising unemployment rate; There was no
'bevidence that fluctuations in money growth‘rates had any effect on discount rate
, policy, as equations (2 3) and (2.4) indicate. __/
This last result is altered somewhat when the models are re- estimated under
the assumption that surcharge decreases are equivalent to‘discount‘rate cuts,
‘ equatiOns (2.6) - (2,&); For these hodels SP is adjusted by subtracting the
surcharge. Equation'(2.7) indicates that MG8 is negatively associated withxthe‘v

probability of a discount rate cut. There is, however, no evidence of asymmetric

effects or that mOney growth outside the. target range had larger impacts on

discount rate policy | B l
The lower panel of Table 2 giJes the estimates for the 1ast period Octobere
14, 1982 to December 26, 1986.nEquat10n (2.9) reports the estimate of the full
f model. biscountvrate cuts in this period are associated with decreases'in the?
spread,'slower money growth,‘and slbwer economic growth; Eliminating‘the‘
insignificant variables, equation (b 10), gives similar qualitative results An
anomalous result glven that the Fed de-emphasized money growth is that short-
run money growth (MG) is statlstically significant, while the longer run measure

_ of money growth (MG8) is not. Tests that equations (2.5) or (2. 7) also hold for

- the third perlod indicate that thls hypothesls should be reJected, 17/
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TABLE 2

Losit Estimates for Discount Rate Decreases

- Constant se BOR EX Ha Ha8 cpL PRL UNL T g2
1979(10) -82( 10) ; ' : ’ ’ : |
sy -13. 01 -. 77 -. 89 -.003  -.005 ‘200 -.03  1.25% .09  30.57 .38
: (-2.08)  (-1.57)  (-.48) (= 51) (-.45) (1.27) (-.68) (2.09) 13 ()
-4 w1 - 9ux -.003  -.004 2.02 -1.01  1.35% .01 30.32 .38
22 (-2.51)  (-2.50) (-.51) (-.38) (1.26) (-.76) (2.81)  (.02) (8
-11. 24 -1.03% -. 008 1. 09% 27.51 .36
23 (-2.97)  (-3.30) (-.37 (2.58) (3
- -11.38 - q24 ' -. 065 LA 29.06 .38
' (-2.97)  (-3.01) (-1.26) (2.59) (3 .
-11.32  -1.03* 1.10% S 27.36 .36
25 (-2.98)  (-3.28) (2.54) (2)
Cae -9. 74 - 95% =013 RCT'L 25.24 .25
( surcharge) (=3.31) (-3.64) (-1.18) (2.69) 3)
' -9. 21 - 794 ' -. 098% . 91% 28.66 .29
( suroharge) (-3.12)  (-3.20) (-2.1m) (2.60) (3
-9.57 - gyx . 90* 23.47 .24
(surcharge) (-3.30)  (-3.60) (2. o) e
1982(10) -86(12) - o .
5 3. 20 -3.58%  1.56 .001 . = 035%* -8 .77 -7 -2,90%* 27.81 .35
(.88) (-2.56) (1.18)  (.28) (-1.96) S (-.39)  (.65) (=1.52) (-1.78) (8)
. 10 -2.09  -2.47% - - o3 ' S -181* 2331 .30
(-4.25)  (-2.26) (-2.11) | C(-2.08) - (3) -
- 2w -3.02% -. 076 . -1.86% 19.57 .25
(-1.71)  (-2.65) (-1. 46) (-2.06) (3)

Notes: See Table 1.



Since the estimated coefficients from logit models are not reédily
‘intérpreﬁable apart from their signs, Table 3 gives ﬁhe predicted change iﬁ the
probability of a discount rate change for discrete movements in the independént

| variables. Because the logit model is nonlinear, chénges‘have to bevéaICuLatéd
from a specific stafting'point. Our benchmark is the estimated probébility of a
discount rate change when the explanatory variables take on their Qample means.

/ The reported changes are the increases in the probability for one- and two-
standard deviation changes in the independent variables from their means. The
nonlinearity of the model is illustrated by the much larger increases associated
with two-standard deviationvchanges. The calculations indicate that during the
first period, large changes in the spread, adjustment borrowing or the exchaﬁge
rate would have produced large increases in the probability of an increase in the
discount rate. A two-standard deviation increase in the spread, for example,
would raise the probabiltity of a discount rate increase to about 97 percent if
all other variables remained at their means. Inflation (PPL), although
statistically significant, was of minor importance as was money growth'(MGB), In
the second period only changes in industrial production seem qﬁantitativély

- important for increases. A two-standard deviation increase in money growth (MGB)
would have raised the probability of a discount rate increase only by about 6
percent.

‘ For discount rate cuts in the October 1979 to October 1982 period, changes
in ;he sﬁread were larger but had substantially less effect on the probability of
a discount rate'change compared to the first period. This is consistent with the
predicted effect of the Fed moving to a nonborrowed reserve proceduré. This
resﬁlt occurred for_béth the model for the basic discount rate (equation (2.5))

"and for the model that treats surcharge decreases as discount rate cuts (equation
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‘Effects of Discrete Changes in Independent Variables .'{_'
on the Probability of a Discount Rate Change o

i; Models for Rate Increases
A('1977(12)-79(10)

Direction Increase invProBabiiity for

IPL

Equation Standard
Number Variable  Deviation of Change s.d. s.d,
1.3 SP 20 basis pts increase - 11.6% 97.1%
| BOR $405,000 decrease 3.1 70.1
. EX 63.5% decrease .0 f77.8
MG8 7.75% increase .1 | ;4
PPL .64% increase - .2 7
'B. 1979(10)-82(10) '
1.5 - MG 49.7% increase 2 A
PPL .49% increase . 1.1 5.2
IPL 1.14% increase - 3.2 34.2
1.7 MC8. 8.66% increase 1.3 6.2
. IPL 1.14% increase 2.7 1972
II. Models for rate decreases' ' ' |
AL 1979(10) 82(10) , . ,

l 2.5 sp 22b basis pts decrease 5.5 34f2 '
| B | UNL 1148 increase 1.6 7.0»
2.7 SP 164 basis pts decrease 6.6  24.5
| MG8  8.66% decrease 3.4 10.5

UNL 1.14% increase 4.6 15.5

B. 1982(10)-86(10) -
2.10 SP 65 basis pts decrease .5 13.1
MG 34.02% decrease‘ 5.5
.64% decrease 1.4 ‘.5

Note Probability changes are measured from the estimated probabilities when all

variables are at their sample means.



(2. 7)) VThe latter model predicts that a two-standard deviation decrease in money‘
i growth as measured by MG8 would only raise the probability of a discount rate
cut by 10 5 percent. Increases in unemployment have a 1arger impact on policy for .
the surcharge model In the 1982(10) to 1986(12) period the spread became less
variable than in the second period but remalned more variable than in ‘the flrst
period. Its effect on the probabillty of a discount rate decrease“fell, however,
so that evenvlarge decreases'in the spread were unlikely to foreshadom.addiscOunt
rate cut} Neither changes in money growth nor economic gromth have substantial

| effects on the likelihood of a discount rate decrease.

Charts 1 through 5 plot the estimated probabilities of diScount’rate ghaﬁgég
over the three periods using equations 1.3; 1.7, 2.5, 2.7 and 2.10, reSpectiVEIy,
to compute the estimated probabilities. The dashed vertical lines indicate the
discount rate announcements. As Chart 1 illustrates, the model for the firstf
period performs reasonably well, with spikes at most of the discount rate
increases. There are, however, several false signals, particularly in ‘the first
: half‘of l979, when the model produces relatively high estimated probabilities
“but,no'increase was announced. These spikes reflect weeks.when the spréad mas-
grelatively high but did not trigger a discount’rate increase; Chart_2 shows that
‘ the increases that occurred in the second period were muchyless predictable; mith
no,estimated'prdbabilities_exceeding 50 percent. J |

'Chart 3 shows the predicted probabilities of decreases in the secondbperiod'
fignoring surcharges While the estimated probabilitiesrare higher'around‘the‘;
_periods of discount rate cuts, in only one case is the estlmated probability
above 50 percent' Chart 4 gives the probabllitles when surcharge decreases are
included and displays a similar pattern but with somewhat‘higher probabilities;

‘Chart 5 indicates that discount rate cuts after October 1982 wereievenfmorebb

14



‘ CHART 1
ESTIMATED PROBABILITY OF DISCOUNT RATE INCREASE
' | DECEMBER 1977 TO OCTOBER 1979
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CHHRT 2
ESTIMATED PROBABILITY OF DISCOUNT RATE INCREASE
- OCTOBER 1979 TO OCTOBER 1982
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’ - CHART 2 |
ESTIMATED PROBABILITY OF DISCOUNT RATE INCREASE
: OCTOBER 1979 TO OCTOBER 1982
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- | CHART 3 |
ESTIMATED PROBABILITY OF DISCOUNT RATE DECREASE
OCTOBER 1979 TO OCTOBER 1982 - SURCHARGE EXCLUDED
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' " CHART 4 | -
ESTIMATED PROBABILITY OF DISCOUNT RATE DECREASE
OCTOBER 1979 TO OCTOBER 1982 - SURCHARGE INCLUDED
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CHART S
ESTIMHTED PROBHBILITY OF DISCOUNT RATE DECREASE
OCTOBER 1982 TO DECEMBER 1986
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difficult to predict. The last five discount rate decreases were-particulafly
‘poorly predicted. ‘
4. Summary and Conclusions

Using a limited dependent variable approach, we estimated models for ﬁh§u
prébability that the Federal Reserve will change its discount rate over a oné-
week horizon. Our results indicate that theré were significant changes in the
estimates across the alternative policy regimes that characterize our sample.
When .the Fed was targeting the federal funds rate, discount rate changes ﬁérg'
reasonably predictable and Qere vefy sensitive to movements in the spread between
the federai funds rate and the discount rate. Only during this period is there
evidence that changes in the exchange rate were an importanf factor in discount
rate policy.

When the Fed changed to a nonborrowed reserves target in October 1979,v"
bdiscount rate changes became less predictable and less sensitive to the spfeﬁd.
There is only weak support for the hypothesis that discount rate policy'focuéed
on money growth. Discount rate changes became even less predictable éfter Octobér
1982 when the Fed moved to a borrowed reserve target, consistent with the view
that this operating procedure is not similar to the fed funds targeting

procedure.
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FOOTNOTES

| “~ 1. See, for example, papers by Wallich(1984) and Spindt and Tarhan(1987).

:'2; See the papers by Sellon(1980,1986), Sellon and Seibert(1982),
Goodfriend(1983), and Thornton(1986,1988) for detailed discussions of the role of
discount policy under different operating procedures.

3. Roley and Troll(1984) examine the interest rate fesponse, Pearce and
‘Roley(1985) look at stock prices, and Smirlock and Yawitz(1985) investigate both.
-Batten and Thornton(1984) report that some discount rate announcements, those
categorized as nontechnical, did affect exchange rates prior to Octpber 1979 and
Cook ‘and Hahn(1988), using a similar approach, report that interest fates also
responded to nontechnical changes. Changes were labeled as nontechnical if the
wording of the announcement mentioned factors other than a desire to return the

spreéd to a more normal level.

4. Smith and Aquais(1985) also estimate probabilities of discount rate changes,
but they use a different model and examine only the post-October 1979 period. An
earlier paper by Ffoyen(l975) estimated monthly models for the level of the

discount rate.

5. For example, there were eleven times during 1979 when the Board disapproved

fegional bank requests for diécounﬁ rate changes. These discount rate deciSiqns

are chronicled in the Annual Report of the Board of Governors.

6. The following discussion draws on the analysis of Sellon(1980,1986) and
Thornton(1986,1988).

7. As Sellon(1986) and Thornton(1988) note, a borrowings target resembles a fed
-funds‘réte target in that shocks to money demand are accommodated under both
procedures. |

8. It should be noted that borrowing at the discount rate is "a privilege not a
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right" and the regional Federal Reserve Banks may impose other costs if a bank
borrows frequently.

9. Of the 36 discount rate announcements in our sample, 18 were made 6n Thuréday
and 12 were made on Friday. s

10. Of the announced changes, 22 were 50 basis points, 12 were 100 Basis.poinﬁs,‘
and 2 were 25 basis points. |

11. Two outliers in the adjustment‘borrowing series were eliminated since they
were known to be temporary and should have had no effect on discount rate policy.
- The first occurred in late May 1984 when the Continéntal Bank of Illinois run
resulted in that bank borrowing heavily and the second in late November 1985 when
the Bank of New York had a computer failure that forced it to borrow a
substantial amount. See Thornton (1986, p.9).

12. Timing of the discount rate announcements is obtained from telegrams to
regional bank presidents informing them of when the announ¢ementAﬁould be made.
The dafa on thg‘daily federal funds rate, the daily exchénge rate, and the level
of adjustment Bor?owing were supplied by the Federal Reserve Bank of Kansas City.'
The M1 money supply growth measures were computed from the weekly H.6 Release of
the Board of Governors of the Federal Reserve System. The latest announced
figures for the percentage changes in the CPI and PPI came from tﬂe BLS presgi.
‘releases. The civilian unemployment rate isbfrom the BLS press release, The
Employment-Situation; The percentage change in the index of industrial produqtion
is from Statistical Release G.12.3 of the Board of Governors. All data ‘are
available from the authors.

13; Deviations from‘the mid-points ofvthe ranges were computed using the growth
‘rate over the last eight weeks. The long-ruh target ranges are from the April.

“issues of the Review of the Federal Reserve Bank bf St. Louis;‘

- 17



14, Re-estimating the models when surcharge increases are included as discouﬁt
réte‘increases does‘not'change the reéults.vThere was only one incréasélin-the
?urchargé that was not accompanied by an increase in the basic raté. |

"~ 15. The x2»statistic for this test is 18.54 with 6 degrees of freedoﬁ;FSO the
h&pothesis of identical céefficients across the two period;‘can be rejected at
the .05 level. All logit estimates and test statistics are computed uéing version
6 of SHAZAM. See White(1987). |

16. The full model was estimated for increases and decreases in the_October 1979
to October>1982 period using mui;inomial logit to determine whether the estimates
differed. Appendix A reports these results aiong with the simple logit estimates.
Since tﬁe estimﬁ#es are very similar, we assume that the use of the simple Ibgit
model does not bias the results. Smith and Aquais(1985) report a similar finding.
17. The relevant x2 statistics are 12.00 with 4 degrees of freedom for equation
(2.5) and 12;23 with 4 degrees of freedom for equation (2i7)‘ Both hypotheses can

be rejected at the .05 level.
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Appendix A

Comparison of Multinomial Logit and Binomial Logit Estimatés

~.1979(10)-82(10)

BOR

UNL ~ IPL

CONS SP EX MG CPL PPL
“ML(+)  -11.00 -.39 -.81 . -.003 .01 1.49 3.29% . .51  3.44%
(-1.33) (-.88) (-.54) (.39) (1.21) (.61) (2.00) ~ (.61) (2.01)
|  L(+) © -10.08 -.37.  -.75 -.003 .01 1.21 3.31% 39 3.48%
: (-1.24) (-.84) (-.51) (.35) (1.25) (.52) (1.99) (.48) (2.03)
CML(-)  -12.97 -.77 -.90 -.003 -.005  2.00 -.91 1.25% .11
. (-2.01) (-1.57)  (-.48)  (-.52) (-.44) (1.26) (-.65) (2.05) (.15)
L(-) -13.01 -.77 -.89 -.003 -.005 2.00 -.93 1.25% .09
: (-2.04) (-1.57) - (-.48) (-.51) (-.45) (1.27) (-.68)  (2.08) (.13)

Notes:

ML(+) indicates multinomial logit estimates for dlscount rate increases
and ML(-) for decreases :
L(+) indicates binomial logit estimates for increases and L(-) for

decreases

Asymptotic t statistics are in parentheses

* Significantly different from zero at .05 level (2-tail test)
Number of observations is 157. :






