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l. INTRODUCTION 

In Maravall-Pieree (1983) revisions in the money supply series were 

analyzed and an attempt was made to measure the effeet that revision errors 

could have on short-run monetary poliey. This was done by estimating how 

often the preliminary measure of the rate of growth of the money supply MI 

may give a wrong signal of whether MI is growing as desired or not, the 

desired growth being the one lying inside the toleranee range set by the 

Federal Open Market Committee (FOMC) at eaeh monthly meeting. Using actual 

4ata, we eomputed the number of times a preliminary figure was misleadi-ng 

over the period of the seventies. Tha~ frequeney turned out to he surpri$in3ly 

hig"h (elose to 40%) .. and most of the wrong signals eould be attributed to 

seasonal revisions. In faet, the tolerance range used in policy could be 

interpreted as a relatively narrbw eonfidence interval, under the hypothesis 

that the final rate of growth of MI is equal to the preliminary measure. 

Next, we estimated the.probability of a wrong signal under the "ideal" situa

tion in which there are no errors other than seasonal revisions and these 

revisions are associated with optimal and concurrent seasonal adjustment. 

This probability was about Z07.. Thus, although the proportion oí wrong 

signals could be considerably decreased through improved seasonal adjustment 

methods, the existence of seasonal revision error sets a non-trivial lower 

bound to the precision of short run monetary poliey. 

However, it does not follow that in terms of setting policy the 

Fm-1C is necessarily misled by errors in preliminary data In this paper 

it is found that noise in the data inducesrelatively little 

"noise" in actual policy. The results suggest that the·incoming figures are 
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not taken entirely at face value, but rather that in effect a signal-plus-noise 

separation is made. In fact, we conclude that, on average, for a unit unexpected 

deviation in the rate of growth of M1 with respect to its target, measured with 

preliminary data, to a close approximation one-third of that deviation will 

represent transitory noise which should be ignored, one-~hird an undesired 

deviation which should be compensated, associated mainly with money supply· shock s , 

and one-third an unexpected deviation which should be accomodated, primarily 

associated with shocks stemming from the demand side. It is seen how the different 

reaction towards demand and supply shocks, together with the signal extraction, 

explain why noise in the data havelittle effect on the setting of monetary targets. 

The analysis includes some econometric results on errars-in-variables 

models, which are presented in an Appendix. lt shauld be noted that since 

1979, some modifications in monthly operating pracedures and in the defini

tions of the series have been made. As a consequence, the targeted series 

and the targeting procedures are not identical today to thase during the 

period we consider. However, the present study i5 still af current interest. 

Experience'with the redefined aggregates is limited and financial innovation 

is proceeding apace, so that it will be severa1 more years befare enough 

sufficiently well-behaved preliminary data and revisions are available to 

enable a comparable study to be perforrned using contemporary aggregates. 

Of greater significance, the historical statistical characteristics (sizes, 

variances and autocovariances) af the old and new definitions af the MI series 

are broadly similar, the seasonal factor revisian process is essentially 

uncbanged, and tolerance ranges akin to thase described continue ta be used 

in monetary policy designo Thus, ta a considerable degree inference fram 

the 70's experience to the current autloak is warranted. 
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2. THE DATA SERIES AND THE TARGETS 

Since the early 1970's, short run monetary policy has been charac-

terized by the monthly setting of targets for the rate of growth of MI 

(seasonally adjusted) over a two-month period, and for the level of the 

federal funds rate that should prevail untíl the next FOMe meeting. 

The monthly value of MI seasonally adjusted will be denoted Mt. 

Let representthe rnonthly' series of annualized rates of growth of 

MI, seasonally adjusted, calculated for the two-month period beginn1ng with 

the month t of the FOMe meeting. The series of monthly averages of the 

Federal funds rate will be denoted rt-

While the FOMe sets a range of t~lerance for mt without specifying 

a point estimate, the midpoint of this tolerance range, which we denote mt , 

can be reasonably interpreted as a point target. Ihis interpretatíon is 

implied by the wording of the FO~1CRecord of Policy Actíon.l! lt 1s also 

supported, as we shall see, by empirical evidence. For the funds rate a 

point target is specified, together with a relatively narrow range, and only 

occasionally does the point target differ from the midpoint of the range. 

·To summarize,' approximately midway through month t there is a 

meetingof the FOMC,at which a target mt is set for the growth of MI over 

the months t and (t+l). Also a target for the funds rate is set, which we 

shall denote rt. Thus, in terms of monthly series, when ;t and rt are set, 

information is available up to (and including) month (t-l). 

In addition to this short-run target, during most of·this period a 

tolerance range for the long run or annual growth of MI was usually given as 

well. The long run targets were set from quarter to quarter, though they 

l/ A typical statement reads "If it appears that the growth rate over the 
two-month period will deviate significantly from the midpoint of the 
indicated range, the operational objective for the Federal funds rate 
shall be modified in an orderly fashion ••• " 
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were typically maintained constant for periods longer than three months. ~e 

shall use as point target the midpoint of this range, which we shall denote 

LR ) mt. For the first months (when long run targets were not made explicit 

the series was set equal to the first available target value. 

Since the subscript t refers to the time of the meeting, the first 

measure of mt will be available at the meeting held at (t+2). This preliminary 

estimate, denoted mt, will be revised over a period of approximately three 

years. tfhen all revisions have been completed, the estimate becomes final 

and shall be denoted m~. Because of the time needed to complete the revision 

process, our analysis covers the five year period 1974-78.~/ !he three series 

- LR o f mt~ rt,-and mt are shown in Figure l. The'series mt and mt are displayed in 

Figure 2, together with the tolerance range. Finally, Figure 3 shows rt and 

its tolerance range. 

2/ The original series and the computation of mt , m~ ana the intermediate 
series are described in Maravall and Pierce ~1983). 
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3. A HODEL FOR THE SHORT RUN TARGETS 

The long run target m~R is prirnarily set in accordanee with what 

is believed ta be eonsistent with sueh macroeconarnic targets as GÑ~ growth, 

employment, and inflation, and ls fairIy constant wlthin ayear. Thus for 

now we shall assume that, when setting mt and rt , m~R is exogenously given. 

Our model simpIy statas that, when setting short run targets j the FOMe should 

aim towards che long run one, correcting for undesired deviations as they 

occur. We shall assume that the full correction extends over a periad oí 

several months. Such a gradual respo~se is in agreement with the wording oi 

the FOHC Record of Pol!_cy Action. Likr~ly. it r-:!flecJ::'3 uistrust I)f the pre-

liminary measure on one hand and FOMe concern with order1y markets on the 

other. This concern typically translates into avoiding unexpected short 

run fluctuations in the Federal funds rateo (See De Rosa-Stern (1977) and 

Lombra-Torto (1975).) In this sense, short run targeting should react both 

to recant daviations in the growth of Ml with respect to its targat (so as 

to be able te meet the long run target) and also to deviations in the funds 

rate with respect to lts target (in order te avald disorderly markets). 

Letting 

d~ -- IDt; - ~ (la) 

(lb) 

rapresent both deviations~ we shall assume that the targeted money growth 

rate and interest rate are given. respectively. by 

(2a) 

and 

(2b) 
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where w(L) , A(L), a(L). and B(L) are polyuomial distributed 1ags (DLs) in the 

lag operator L. 

3.1 Supp1X and Demand Shocks 

Te a significant extent the targets~ variability 15 assumed to be 

explainab1e by whether MI growth i5 as desired. We O4y distinguish three con-

ceptually different reasens for the existence of the discrepancies dme between 

actual and targeted va1ues: 

a) an unexpec.ted shock in the money demand function, Dt; 

b) an unexpected shock in the ~oney supply function, St; 

e) an unexpected shock in the IS function. 

Poliey responses to these different shocks should. in principie, be different. 

(See, for examp1e, Friedman (1977), "Davis (1981), and Lindsey (l980)t and 

Section 9 of this paper.) For our purposes, we may group (a) and (c) together, 

and refer to them as -Demand shocks." 

The differential effects of supp1y and demand shocks are i1lustrated 

in Figure 4. The targets set are mt and re' the equilibrium values associated 

with the demand and supply functions De and Sto Assume there is an unexpected 
, 

shock in demand, so that Dt moves to Dt " The equilibrium point attained will 

then be B instead of A. Hence the deviatian in money growth is dmt and that 

in interest rates is drt. Alternatively, assume the shock affects supply, 
, 

and St moves to S'. The deviations are now dmt and drt' 

If only dmt is inc1uded in equation (2), the two different shifts 

in Figure 4 would lead to the sane response. However, this will not be the 

case if drt is included: an unexpected increase in demand induces a positive 

drt, while an unexpected increase in supply induces a negative drt_ Hence 

the two types of shifts can be differentiated. 
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Other variables are of course a1so re1evant in explaining the 

setting of targets. For example, if monthly FOMe forecasts of income yere 

avai1able, together yith monthly measurements, unexpected deviations in income 

could then be incorporated into equation (2). In principIe this yould allow 

us to identify the three different sources of sbocks (i.e., to separate money 

demand from 1S shocks). However, some of tbose relevant variables (such as 

income) are not observed monthly. Even yhen monthly values are available, or 

when monthly estimates can be determined, monthly FOMe targets or forecasts 

are not available. Reasonably, tbe informational value of new data to the 

FOMe depends on the undE'rlyjng t:arget of rorecast implic.it in :fts behavior 

(Duesenberry, 1977).. Hence for analyzing policy such monthly information is 

of little value. 

Equations (2a, 2b) attempt to capture the dynamic reaction to deviations 

with respect to short run targets. They are in part implied by declared FOMe behavior, 

and allow for different reactions to supply and demand shocks. Also, through r t , mt , 

and m~R, policy changes due to shifts in other variables (had they happened or been 

anticipated) would be incorporated. 

Obviously, we cannot expect the equations to account for all variation in 

targets. But our objective is to estimate how preliminary-data error (noise in data) 

translates into errors in the setting of the targets mt and rt ("policy noise n ) • 

This we hope to capture through the distributed lags on dmt " 
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4. TBE 110DEL IN TKRM2 OF PRELII1INARY DATA 

Obviously, final 

estimates ~ould be used in the setting of targets if this were possible. 

Hen~e equations (2a,2b)should be expressed in terma of final data. However, as 

descrioed in Section 2, at time t the final values m~ and dm~ (=m~-mt) are 

unknown, as are the lagged values f f mt-j and d~t-j for all j up through che 

1ength 12 of the DLs. (\ole assume that the prelilninary observation on rt has 

no error).,. Instead, at time t only a -preliminary growth-rate estimate I say 

is available, and the targets must beset using preliminary data. 

4.1 Revisian Errars 

The reLatíon between preliminary and final data may be expressed as 

(5) 

where 5t 15 the revisian error~ or the error in preliminary data;due to 

seasonal and nonseasonal sources,which is corrected in subsequent revisions 

in the series. lt is assumed that 0t and the preliminary value ID; are 

independent, and that 0t' can be expressed as a moving average of future 

innovations.of.mt (see Pierce, 1980)& 

In addition to equation (5), which relates original and final data 

vía the total revision error 0t. there are relations involving intermediate 

revisions of the data. k f In general, denote by mt-k the best estimate of mt-k 

available at time t (which implies, among other things, that concurrent 

seasonal adjustment is employed). Then the "lag-k revision error," S(k) is 
t-k 

defined by the relation 

= m(k) + ¿;<k) 
t-k t-k 
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Subtracting rnt-k froID both sidesin (2), it is then seen that all dmf appearing 
t-j 

as regressors can be written as: 

f dmt_k := dm(k) + .s(k) 
t-k t-k 

where dm(k) 1s a function of innovations up to tine 
t-k 

t, whi1e o(k), the 
t-k 

revision error still unremoved from the estimate of IDt-k at time t, only 

depends on future innovations. Dropping the superscript k when the context 

is clear, equation (2a) can be rewritten as: 

(6) 

where 

1s independent of al1 regressors ;1!siniilarly for the equation (2b). Thus, in 

general, (6) would estímate consístently the parameters in (2). 

4.2 Benchmark and Seasona1 Revisions 

At time t. when the FOMe sets mt' growth of MI for month (t-k) is 

known for k)l; hence mt-k. k>2, is known. Hence mO is not known, although it can 
t-1 

3/ * . The orthogona1ity of ut and the regressors in (6) is based on the 
assumption of concurrent adjustment. However, seasonal revisions are 
computed once a year. Ibis wil1 introduce sorne incons1stency in the 
parameter estimates, but the effect 1s 1ike1y to be sma11 (see Pierce, 
1980, and section 9.) 
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be easily forecasted since the first month of the two-month period is 

already known. The series of the one-period 
Af 

(Not1ce that at time t, dmt-l = 

ahead ARHm. forecasts 
/'. 

T.üll be 

denoted d~-l. dm~_l') Again, since 

dmt-l = dmt-l + €t 

where tt 1s orthogonal to dmt-l, the use of dmt-l 1nstead of dmt-l w1l1 not 

pose any serious est1mation prob1em. Also, at time t the FOMe knows drt-k, 

k> 1. 

Concerning the revisions in dmt, 1t is assumed that 

(1) The seasona1 revision is "up to date," that 1s, concurrent adjust-

ment 1s emp1oyed. Because of the ance-a-year adjustment used in practice, the 

value of dmt-k as used in the regression contains a camponent that w111 have 

been revised once. Rowever, this would affect most the more distant regressars, 

which are 1ikely to be the least important anes. 

(2) The no~-seasona1 revisian 1s removed fram the data with an average 

four-month delay. In this regard, we note that benchmark revisio~s are made 

every ihree months with some add1tional months of processing involved.~/ 

Thus, letting mt be the rate af grawth af the preliminary data 

correctedfor ~on-seasonal revisions, it fo1lows that the actual regressors 

in equations (2a,2b) 

where for any t, 

dmo = mO 
t t 

are contained in the vector [d;t-lJ defined by 

... , 

4/ 
Reasonable alternative hypothesis concerning the delay had practically no 
effect on the results. 

(7) 
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4.3. Final Model 

Two further (minor) modifications 

shall be made tó mode1 (2). First, while ~ behaves as white-noise, 

dm~ and drt have low-order autocorrelation and m~R is trend dominated. 

Thus we aIlow for a Iagged endogenous variable. Second, since 12 consecutive 

monthly releases of MI span 13 lagged vaIues of dmt, an additional term is 

added to the two DLS. Thus, the final mode1 can be written as the system of 

t·.;ro S~OCh3f:tic diffe=et:.c~ equat'iol".!: 

where the first difference Vrt is introduced to remove nonstationarity, 

w(L), Á(L), a~L), and S(L) are the corresponding DL, and (at,bt ) - NID(O,n) 

with 

n = 

being the contemporaneous covariance matrix. The model (8) has the appearance 

of a reaction function associated with a 10ss which depends on the deviations 

from both the money target and the funds rate target. This pair of equations 

can a1so be seen as a reasonable starting model within a COMFAC approach (see 

Harvey (1981), Chapter 8). ·Notice that, since mt is arate of growth, both 

targets areused in differenced forms, one in 10gs and one in leve1s; which is 

sensible a priori. 
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The system (8) can be rewritten in. the form 

- fJJ* (L) d!!l~_l + A*(L) dr t _1 + y* mLR + u t (9a) mt .. 
t 

Vrt C1*(L) 
..., * 

dr t - l + 1f* mLR + = dD~_l + 8 (L) v t (9b) t • 

where the asterisk denotes the modified DL. Since m~R is fairly constant, y* and 

* .. '" can be assumed to be a constant. The residuals in (9) then follow the AR( 1) process 

l-CPlL o 

.. 
o 

Equations (8) and (9) are two alternative representations of the 

model we employ in this papera !he latter has the advantage of directly 

yielding the distributed lag effects of the exogenous variables; hence the 

gains (Section6) are given by w*(l)~ A*(l), a*(l), and 6*(1). lt a1so 

removes from the exp1ained variance that part which is attributable ta residual 

autocorrelation. 

There are some constraints that shou1d be satisfied by this model 

on ~ priori grounds. Considering (9a)~ let m~R .. m*(Vt) be an equilibrium 

constant rate of growth. When dmt .. drt .. Ut = O for all t, consistency of 

* * the short and long run targets implies mt = m ; hence y = 1. Next, let vt = o. 

* If, in the absence of external shocks, a constant level of mt implies a constant 

* * level for r t , then Vrt = O; hence TI = O. 

There are additional constraints related to the values of the four 

gain functions, but we shall discuss them latero The model will be estimated 

with no constraint and these will then be used as checks on the reasonableness 

of the results. 
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5. EMPIRICAL RESULTS 

In this section soce statistical characteristics of the series of 

data and targets are established t following which the model of section (4) i5 

estimated • 

. 5.1 Dynamic Structure of the Series 

The Autocorrelation Functions (ACFs) of the individual series are 

displayed in Figure 5. The means and variances appear in Table 1, where the 

numbers in parentheses represent the asymptotic t-values corrected for the 

presence of autocorrelation. From the figur~ it is seen that the money 

ta~get, mt' has the over-all characteristics of univariate white noise. 

The funds rate target, rt' i5 highly non-stationary, with a strong trend. 

The variable Vrt ~ppears stationary, with some low-order autocorrelation. 

The series [dmt] measures the difference between actual and targeted 

growth of MI for a two-manth period. The target ~ is set with infarmation 

up ta (t-l) a~d refers ta %rowth over periods t and (t+l). It can be inter-

preted as a two-p~riod-ahead forecast; otherwise policy would be expected to miss 

tne_target by sorne predetermined amount. Specifically, since at time (t+2) the cest 

estimate available af mt is mt, mt can be seen as a two-period-ahead forecast 

of mC. However, it will not be a univariate ARI}~ forecast since, when setting 

targets, the set of infarmation consi¿ered by the FOMC is much wider than 

simply the past values af mc. In fact, the ACF of me (see Maravall-Pierce 

[1983]) resembles that of an MA(l) pracess. Thus the two-period-ahead ARlltA 

forecast of me shauld be close ta zero. It fallows that dmc, given by 



18 

o o 
1:) oc: o or 
oc; I ~ .. 

1 J -¡, 

· I 
• -I t- • I • I 

• - I 
., 

• I , - I ., 
I • 

1.,::3 • 1-, 
I ...::j . , I 

r·¡ L-, _..J 

• -..J , • ...J . ¡ t: I :---J 

8 t • : ~ t . 
ti) ",b :~ :~ z 
Q '''' · , 

bt H! '-~ • 

~ 
1- I 

U 
• I --( 

1 
z ) . : 
::> 
¡,;,. ! ! 

Z .:: MI ID e te ... ~ te e ID O ~ N - ""! N 

;- i l' : .. r 
< 
..J 
W 
C:. 
c:: 
O 
U 
O 
1- ID :::> N 

N te n 
< f') .-t"! l' t"! 

{ 
,.. 
~ 
I r- I 

~: 
'- ~: I 

~ - I .. 1-
t .J----1 • ,1- t 

I ~----1 t 
I , 

..., - rol 1 r~ 
t t I · ~ - I • - ¡. 

t -jI ,-: 
I I 1.., 

-ti H Q. 
.¡. ¡ 1- ~ 

IF ~ :--; 
I .J. I 

!~ , I : 

I I , 

ii &O e c: ID ii le c: ID 10 
~ N ""! "" .. .- i i 



" 

19 

Tab1e 1 

Hean and Variance of Target and Target-Deviation Series 

Series 

Mean 

Variance 

5.65 
(21. 7) 

2.02 

.01 
(.08) 

.28 

.24 
( .29) 

20.40 

~05 

(.98) 

.05 
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should resemble a two-period-ahead foreeast error, and hence tts ACF should 

also resemble that of an ~1A(1) process. This 1s in agreement with che ACF oi 

the actual [d~] series ~ except for a sruall lag-12 autocorrelat:1.on.,2.! 

!he series [drt]~ a monthly series of deviations in monthly averages, 

can be interpreted, in a similar way, as a series of single-periad forecast 

errorso However, although clearly stationary, the series dlsplays low-order 

autoeorrelation. Evidently there 1s reluctance in incorporating a systematic 

component in funas rate misses. Nevertheless~ eomparing Figures 2 and 3~ 

control of the funds rate 8.ppears to have been tighter than that of TIlt, 

although the 3terdard ¿aviaticn of 1rt (about 2~ basis poin:s) ls no 

means negligible. 

Finally the cross correlation functions (CCFs) between the variables 

mt .and vrt • cm ane hand, and che variables dm~ and dr e• on the other~ 

were clearly one-sided t élS shown in Table 2 which gi ves values of 

ioo) :::: T 
io 
1: 2 

P"k 
k=l 

Pk. denoting', the lag-k sample cross correlation. This result i5 in agreement 

with the hypothesis oi exogenei of e and drt with respect to the tar 

The CCFs were also in agreement with the assu~1pt:ions made concerning 

the timing cf information (in particular~ Po was close te zero in a11 cases). 

5.2 Estima.tion of the Model 

The model (8) i5 seen ta be in the forro of a SUR.E system.with a 

corumon set of regressors. so that OLS ls a suitab1e procedure. TabIe 3 

5/ Any lag 12 autocorrelation can evidently be attributed ta 
12 periods later, there i5 a better estimate available, 
year revisien having been performed. 

the fact that~ 
the first-
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surnmarizes the estimation results. Comparing the variances of the two series 

of targets (2.02 and 0.28) with the variances of the two series of residuals 

(0.35 and 0.02), the two equations illustrate a case in which a regression 

model improves substantially over a univariate time series model for 

the same series. (Recall Chat the ACF of ;t was close to that of white 

naise.) The ACF's of the residuals at and b t indicate that bath series are 

essentially white nalse, with che corresponding Q-statistics insignificant. 

Lagrange multiplier tests for the four DL components were carried OU4 and 

we detail the derivation for the first of them. Let 

w(L) _ O 

it :Ls easily seen that~ under Ro. 

~ and 

TR2 _. 2 
X12 

O, Vi) 

H o 

= -dm~-i 

Thus, it 1s seen in table 3 that deviations in money growth with respect to its target 

are highly significant (at the 1 percent level) in the mt - equation, while 

deviations in the funas rate are borderline at the 10 percent level. For the 

rt-equation,both DL components are highly significant. 



R2 

F-statistic 

Variance af 
R~siduals 

ACF 
af 

Residuals 

Lagrange 
Multip1ier 

Test 

Gain 
>of 
DL 

Caeffici"ent 
af roLR 

t 

Caefficient 
af mt-l 
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Tab1e 3 

Summary af Hadel Estimatian Results 

Q(12) 

Q(24) 

X; 
x~ 

Far dm~_l 

Far drt-l 

Maney Target 
Equatian 

.84 

4.51 

.35 = (.59)2 

8.3 

14.2 

28.5 

18.3 

(/(1) = -.30 

).*(1) ... 1.65 

Y = .73 
(4.24) 

<PI = .28 
(1. 72) 

(t-va1ues are given in parenthesis.) 

Funds Rate 
Target Equatian 

.86 

5.30 

.020 '" ( ]4)2 

11.6 

17.7 

35.9 

25.5 

a*(l) = .22 

6* (1) = -.83 

1T = O 
(.63) 

CP2 = .27 
(1. 41) 
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5.3 Role of the Federal Funds Rate 

The difference in the significance of funds-rate deviations in 

the two equations O4y have a reasonable explanation. Assum~, for example, 

that at time (t-l), ~-l and rt-l are set and that, being in equilibrium, 

mt-I = m~RG Further assume that, shortly after the meeting, incoming data 

indicate that mt-l will be larger than desired. If by increasing the funds 

rate (within the tolerance range) the growth of MI 1s brought back to the 

desired path, then there woul¿ be no reason te modify mt at the next meeting, 

assuming m~R retlains unchanged. \wat could be expected 1s mtO "': m~R and 

r~ ) re-lo In this case, ~ would net depend on drt-l' while ebvieusly rt 

would. O
O 

en the other hand. if the increase in the funds rate needed ta 

bring mt to the desired path i5 judged too large, then some de\~ation in 

money growth would be accepted ana, likely, mt < üt-l (in arder to meet . 

m~R) and 1\ ) 1\.-10 Thus~ although iiit may depend on dr t - 1 , this dependence 

15 stronger for the case of rto If, eventual1y, t~e. target is not met and 

dmt-l F O~ them both targets would be modifiedc Hence devi.ations in money 

growth shó·uldo be .. significant in both equations. 

S~4 Estimated Lag Distri~~tion 

The shapes of the réJUr DLs are given in Figure 6. The w*-weight 

tends to decrease as the corresponding lag increases, except far a small peak 

h 1 12 6/ aL. ~ag .. ,_ The )..*-weights behave following a more erratic pattern, in 

accordance w1th the fact that ),,(L) was estitlated with less pOrecision. The 

6/ This peak coula be attributed to the fact that sorne of the more distant 
lagged dmt-l values would not be used as such when setting targets. since 
the first year seasonal revision would aIready be available. Roughly, 
what i5 likely to happen is that sarue correct'inn~ nre made úft.er 12 months 
of additional data have become available. 
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a* and S*-weights bcth gradually decrease, exhibiting negative correlation 

between adjacent value5~ This correlatíon i5 also present in w(L) and Á(L) 

and can be attributed to the lag-l autocorrelation in the [dme} and [drtl 

series. rhe correlation between adjacent coefficient estimates within a 

particular DL 15 not a matter of concern to liS sinee we shall not be interested 

in individual coefficient estimates. Of moreinterest to us are the values of the 

gain functions, ay total multipliers. 
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6. THE GAIN FUNCTIONS 

Deviations of monetary aggregates from their targets were seen in 

Section 3 to be caused by different types of unanticipated shocks. for which 

different policy responses were appropriate. During the period we consider, 

FOMe intended behavior was, for a supply shock, adherence to the monetary aggregate 

target, offsetting therefore the money growth devi~tion (see Lindsey, 1980 and 

references in section 3.1.). For a shock originating on the demand side, a more 

.adequate response was considered to accomodate, at least partly, the change. 

Assume an equilibrium situation, satisfied at all times before t, 

when there have been no shocks, and dmt' = drt' = 0, t >t~ Such a system 

is growing at the rate 

m = mLR t f t' 

with the funds rate set at the level 

* .. t:l 

* = r 

so that Vrt , .. O. * * The values (m , r ) are constant and are the equilibrium 

values associated with an underlying supply-demand system, S and D, such as 

in Figure 7. 
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FIGURE '7 
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- * * At time t, mt = m and rt - r but assume there i5 an unexpected 

(one-period) shift in supplYt so that S moves to St. !he new equilibriulli 

values will be Ult and rt, henee 

'* - ro... - m 
Lo 

> O ) O (11) 

Assume that m is computed over periods of one month, arra that 

deviations with respect to targets are also offset in one month~ !he 

exogenously given long-run target (measured quarterly) remains unaffected~ 

so that in period (t+l) the monetary ?uthority will have to decrease the 

r-laney supoly in such a way as to compensate for the undesired supplv shocks~ 

Thus the authority will attenpt to mave the supply toward St+l and the new 

targets will be rt+l and mt +1 • 

* LR IDt+l < ID (=m t ). so that 

- . * TIlerefore~ rt+l > r 

(12) 

where = ~ ",) .. R 
"'t+l-'" t+l· Hoving froID the comparative sb.:)ítcs framework te our 

nodel wr:itten as (lO), expressions (11) and (12) imply that the total multi-

pliers shoriid ~atisfy the constraints 

(1) < O 

and 

If the unexpected shift i5 in demand, insofar as it. le partly 

offset~ similar reasoning elds 

(1) < O 

and 

(1) > O 



29 

Thus in both cases the gain of the DL which app1ies to deviations 

in money growth has the same sign, whi1e the ene corresponding to deviations 

in the funds rate has different signs according to whether the unexpected 

shift is in demand or in supp1y. Therefore: 

* L w (1) o should ._ be smaller. than zero. However, it 

is difficult te specify a priori a numerica1 value, since such a 

va1ue depends on the re1ative importance of the deviations that are 

accomodated. We sha11 simply require 

(13a) 

2. Since the numerica1 va1ue ef a*(l) depends on the units of 
. 

measurement of money growth and interest rates, we simply require 

a*(1) 2 O (13b) 

3. The expressions A*(1) and e*(1) shou1d have' opposite signs, 

a1though which is positive depends on whether supply shocks or 

demand shocks dominate in the short runo Thus 

sgn IA*(1)1 = - sgn 16*(1)1 (13c) 

The four va1ues of the gains are disp1ayed in Table 3, where it is seen that 

the constraints (13) are satisfied. 

Also, from the signs of A*(1) and 6*(1), it 1s evident that 

the short run is most1y characterized by supp1y shocks 7/. 

Y/Poole (1977) states "my guess is that the vast bulk of weekly and monthly 
money-growth surprises reflect money-supply dísturbance ratheOr than either 
I5 or money-demand disturbances". 
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In fact, it is for this type of disturbances that intermediate money 

stock targeting is more addecuate (see Davis (1981}). 

Given that in the short run money supply i5 more volatile than 

money demand, ~e would expect negative corre]ations both between the residuals 

a t and b t of (8) and between the targets ~ and Vrto In fact the estimated 

cross-correlation between at and bt is Po = -.22 and that between the targets 

i5 Po = -.30. 

Fina11y, the coefficients oF m~R are a1so in agreement with the 

"a priori" va1ues. For the mt equation, l = .72, and ~1 = .28 1 

* so that y = 1. For the Vr t equation, ~ = * O, hence ~ = o. 
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7. THE Tl>.RGETS \iHTH PRELIM-INARY .hND FINl\.L DATA 

Orthogonality of the revision error and the preliminary money stock 

measure imply that the madel estimated with prelirninary data can be used as the 

model that would be applied be fitted to the final datay. Thus we can infer 

what the targets would have been if the final data had been knm.,'TL 

1\ 

First, for the preliminary data, using the sequence [~~ ana setting 

1\ 

ti> 1 ::: .30 I ti>2 ::: O, fitted values of mt ana rt' denoted m~ and r~f were computed 

through (9) with u ::: V = O. 
t t 

Secona, replacing the sequence {dm~} in (7) with the corresponding 

"f 
one for final data (the first element being dm f the one--period ahead ARlMA 

t-1 

forecast). we obtain the estimate of targets that would have been set if final 

-f 
data haa been available, mt and Figures 8 and 9 show the series of actual 

and fi tted targets f together wi t.h the (actual) t.olerance ranges. 

In order to assess the effect of the revisions, we note first that 

the aifference between the two sets of fitted values i5 

* -ú) (L) t\ ( 15) 

Similarly, for the funds rate the estimated revision effect i5 

(16 ) 

Note that in (15) and (16), 8t is 8: and L j 8t i5 8!~~. 

Figures 10 and 11 compare (;~ J vri th (~ , and C-;::-~) \Vi th (-;:-~ J, 
respectively. Practically all the targets that would have be en set if final 

data had been available lie within the tolerance range, set when only preliminary 

information on recent money gro\V is available. 

§/ In our case, the parameter5 of the "final" model would asymptotically efficiently 
estimated with OLS applied to the preliminary data. 
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Comparing Figures 2 and lO, it is seen that, although preliminary and 

final data often give conflieting signals as to whether growth of M1 is as desired 

or not, the effeet of these eonflieting signals on the setting of short-run targets 

is rather small. The targets would not have be en mueh different if the (revision) 

error in preliminary data would not have be en present, in spite of its size. 

This smoothing effeet is also evideneed by the faet that, while the 

standard deviations of 0t and O~, the total and seasonal revision errors, are 3.57 

and 2. 72,the standard deviation of the differenee in m-targets is .69 .~/ The 

* smoothing, aeeording to (15), i5 due to W (L). To get a better understanding of • 
this meehanism, 1et us assume first that all deviations drnt are fully offset (a 

"pure" monetary aggregate targeting policy). If Zt denotes the annualized monthly 

rate of growth of Ml (in percent points), so that 

Zt = 1200 Vlog Mt +l 

then since 

mt 600(1+L)(1-L)log Mt+l 

it follows that 

If implicit in the two-month targets there are monthly targets. then 

(17) 

where dZ t represents the monthly deviation. Renee the term "w*CL)dmt" of 

(lOa) beeomes: 

(18) 

* 9/ Notice that, since ° and m have the same units, W (L) is a-dimensional. The 
rest of the diseussi~n conc~ntrates on the money growth target equation. 
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It is easily seen that, if an undesired change in the level of Ml is offset by 

exactly the same amount, then 

W(l) = -1 

Henee setting L = 1 in '¡(t8) yields 

w*(1) = -1 

However, our estimate of w*(1) was -.30, whieh implies that, for a deviation 

of 1, on1y .30 of it wou1d eventua11y be offset.1Q/ It seems quite un1ike1y 

that money demand shoeks that shou1d be accomodated can account for 70 percent 

of target misses. An explanation of the low value of w*(l) is given in the 

next section. 

1o/The standard deviations of the estimates of w*(l) and a*(l) were .15 
-- and .04, respectively. 
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8. NOISE IN FINAL DATA 

Growth of the money supply is subject to erratic, transitory movements 

that tend to cancel out over relatively short periods (see Pierce et al, 1981). 

Such movements are present in both demand and supply shocks. In terms of policy, 

it could be reasonable to ignore them, focusing instead on a smoother component, 

presumably some type of trend.21I Thus assume the FOMe intends to react to a 

signal ~! in the final data, where 

f 
and the noise nt is orthogonal to the signal. If consequently the targets are set 

for the signal, then 

dmf 
t 

f 
n 

t 

where d~! mt • In terms of the preliminary data, 

d~O + nO 
t t 

( 19) 

where d~~ and n~ are the undesired deviation of and the noise in the preliminary 

signal. From (5), if Vt is the signal component in Ót ' 

d f 
~t 

The noise-reduction effect then follows easily: The revision in .the data is large, 

but the revision in the signal contained in it is relatively small. Since targets 

are set for the signal, the difference in targets induced by revisions in the data 

111 A similar argument has be en made for other variables also followed closely by 
-,- policy makers. (See, for example, Blinder [1980 J and Davidson (1982 J .) 



39 

is also small,~ This explanation is al so in agreement with the dynamic features 

of the series of differences in targets, Xt' and of revisions, OtO Figure 12 compares 

the ACF of x and ° , The shape of both functions is similar; hence the large difference 
t t 

in variance can be attributed to a large noise component in the revision series, 

Jf the preliminary growth measure is not taken at face value and the 

targets express the de'sired growth of a signal contained in the data, then in 

-
equation (9a) the variable dm° should be replaced by d~o; and similarly for (9b). 

t t 

Having used dm~, we have incurred in a traditional Errors-in-Variables (EIV) 

situation, and the error u t is correlated with dm~ (through n~). Therefore, our 

parameter estimates are inconsistent.12V However, since our purpose was to compare 

fitted values obtained with (9a) , our interest is in estimating EtCmt ), which is 

the conditional expectation of mt given [dm~_J, [dr 1)' and [mLRJ. It is shown 
t- t 

in the Appendix that this conditional mean is correctly estimated by using OLS on 

(9a).~ In other words, the OLS inconsistent estimates applied to the noisy data 

provide consistent estimates of Et(mt ). Therefore, the comparison we perforroed 

- -f 
between m~ and mt (i.e., the change in targets if the final data had be en available) 

is still valid, despite the EIV structure of the modelo As for the estimates of 

* * the parameters in w eL) and of the gain w (l), it is also shown in the Appendix that 

the effect of the EIV is to reduce their value by a factor inversely proportional to 

the signal-to-noise ratio. 

This interpretation is, on occasion, contained in press coverage of monetary 
policy. For example, the lack of reaction to self-cancelling noise is implied 
by the following quotation: "The Fed is viewirig the April M-1 growth as an 
aberration, and is willing to give it some time to be reversed in coming weeks" 
(International Herald Tribune, May 3, 1982), The use of a signal which is les s 
affected by revisions is implicit in the following excerpt from an editorial in 
The Washington Post: "The rule of wisdom, ..• for people who make policy, is to 
pay more attention to general trends over the months than to the latest flash 
number. An unexpected number may mean that a trend is changing. Then again, as 
time passes, it may also be the number that gets changed" (March 17, 1982). 
Since the regr~ssors [~~J,*[drtJ, and [m R] are approximately orthogonal, the 
estimates of A (L) andy wlll be unafrected by the presence of error in 
dm~ (see the Appendix) . 
More generally, we show that EIV assumptions do not cause any harro to either the 
fits or the forecasts. 
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An analysis of the noise component of the MI series, based on 

univariate statistical techniques, is contained in Pierce et al (1981), where 

it is assumed that whatever part of the MI series is serially uncorrelated 

should be considered transitory noise. While such a method of noise extrac

tion is, unlikely to be used in the conduct of monetary poliéy, where consider

ations other than past values of MI are also relevant, it is interesting to 

compare our results with their findings. For the month-to-month rates of 

growth of MI (seasonally adjusted), the estimated standard deviation of the 

noise is 4.5; when the two-month rates of growth are consídered, this estimate 

becomes 2.5. The resu1ting variance ratio '(see equation A.8) i5 .31, 

so that'the plim of the estímate of the gain would be attenuated by a factor 

of (1-.31), or .69. 

Consequently, for a unit unexpected deviatíon in the rate of growth 

of MI, .30 would be offset and .31 could represent irre1evant transitory move

ments. The rest then represents deviations due to money demand shocks that 

should be accomodated"plus biases due to other sources of error, such as 

that implied by the once-a-year instead of concurrent seasonal adjustment • 

"(Based on results reported in Bayer and Wilcox (1981), a 

reasonable value for the asymptotic downward bias on the estímate of the gaín 

would be in the order of .1.). Therefore, even if most transitory deviations 

represent supply shocks, the proportion of demand shocks that are accomodated 

seems 1arge. Since accomodation of (non-transitory) demand shift would 

eventually show up in changes in m~R) the steady decrease of m~R over our 

period may be partly related to a downward move of money demand associated

with institutiona1 and technological changes -in financial markets (see Simpson 

and Porter, 1980). 
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To summarize. reughly 1/3 of MI target misses can be attributed to 

transitary noise, 1/3 to deviations that are offset, and 1/3 to deviations 

that are accomodated. lt is the extraction of noise and the accomodation of 

the demand-induced deviations that explains why re1atively large revisions 

in the data have relatively small impact on the setting of targets. 
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9. A FINAL COt-'INENT ON THE MEASUREMENT OF THE GROWTH OF Ml 

It has be en seen that the effective series on which monetary policy 

ls based can be viewed as the result of a smoothing of a two-month rate of 

growth of seasonally adjusted MI. since self-9anee11ing, transitory noise should 

be removed irrespective of the souree of the shock, it makes sense, first to remove 

the noise and seasonality, extracting from the series a signa1 (presumably, sorne 

type of trend), and second,to identify.which part of the deviation in the signa1 

sllould be accornodated. 

The point may pe quite relevant. Far example, if the two-month 

targets are assumed to hold for the first oi the two months (all targets 

expressed as annualized percent points), then the ACF of the series of monthly 

deviat10ns in preliminary data resembles that of white n015e, with variance 

of 38.85. Using as an estimate of the variance of the noise the ane in 

Pierce .(1981), equal to 20.25, the ratio oi the signa1 variance to the·series 

variance i5 .52. If the series of deviations 15 white noi5e and the signal 

and noise independent, che latter two alsohave to be white n01se. Rence, 

by a well-known result, 

where d~t and dmt are as in (16), but for month-to-month deviatíons. 

Thus, prior to any polícy response, a new preliminary measured monthly devia-

tion should be cut in half. 
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Finally, while seasonal adjustment relies heavily on statistical 

estimation, noise extraction is mostly.judgemental. However, in general, signal 

(or trend) extraction within a model based approach offers several advantages. 

First, it facilitates systematic analysis, hence methodological improvements. 

Second, it could simplify seasonal adjustment, avoiding possible inconsistencies 

in the present procedure. Finally, it makes "political bias" more difficult to 

use. This bias is reflected in a tendency to consider a large undesired increase 

in M1 a statistical aberration when interest rates are high, and a large decrease 

an indication of the FOMe commitment to anti-inflation policy in periods of high 

inflation. 
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APPENDIX: SOHE RESULTS ON EIV MODELS 

Let the model be 

y :: Xb + ZJ!2 + u 

where Z represents a set of variables observed without error and X i5 not 

directly observable. 
(1"" .a 

Instead, observations are available variable. W 

related to X by 

w X + V (A.l) 

The shock u is a8sumed NID(O,~). uncorrelated with X. Z. and V. 

The errors in Vare uncorrelated with X and Z •. All random variables are 

assumed Normal',,;ith zero mean. The variables X, V, and Z have finite limiting 

variance-covariance matrices Ex, Ev. and Ez , and n, E. and Ew denote the 

variance-covariance matrix of (W,Z), (X,Z) and W, respectively. 

, " I I I 

Let b = (~1.b2) be the OLS estimators of ~ = (~.~) in the 

regression of Y on (W.Z). Then it i8 well-known (see, for example, Levi, 

1973) that 

Ii W and Z are uncorrelated, it is easily seen that 

( bb12) -_ (~l _:X2 ~l) plim ~ "" pUm ¡.; (A.2) 

and henee the OLS estimator or ~2 i8 consistent. In what follows, we shall 

not consider variables measured without error. 



46 

Consistency of OLS Fits 

Let the true model be: 

y = X8 + u 

where (A.l) holds, together with the relevant assumptions of the previous 

section. For a particular set of observations W, consider the estimation of 

E(yIW), and let b denote the OLS estimator of ~ in the regression of y on w. 

Lemma: 

Proof: 

E(yIW) m W plim b 

W plim ~ = W plim(W'W)-lW'(X8 + u) = 

= W plim [(W'W)-lW'Xl~ 

Since (W,X) are jointly Normal, 

E(xlw) = W n 

where n is estimated consistently by (W'W)-lW'X, (i.e., by an OLS regression 

of X on W). Hence 

W plim b = W~8 = E(XIW)8 = E(yIW) q.e.d. 

The result tells us that, although an EIV assumption produces 

inconsistent OLS parameter estimates, it does not cause much hatm to the OLS 

fits as estimators of the conditional mean of y. The inconsistent parameters 

estimators applied to the noisy data provide consistent est.imators of the 

expected value of the endogenous variable, for a given set of observations. 
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(For the case in which X has one variable, 

0 2 

Since Plim b = __ x__ B 
- 2 ' 

O 
w 

E(ylw) = plim b w .) 

2 
O 

x 
2 

O 
w 

The proof is easily extended to show that 

W 

where Wf represents out of sample values of the exogenous variables. Thus the Lemma 

applies equally to forecast computation. 

Effect on Individual Parameters and on the Gain 

From the first subset of equations in (A.2), 

(A.3a) 

and, since ~ = Ex + Lv, this can also be expressed as 

(A.3b) 

For the model we consider in' the paper, W denotes lagged values of 

the observed variable dmt. The true unobservable variable X is the signal 

d~t, and V is the noise nt, where 

dmt (A.4) 

with uncorrelated signal and noise. In section 5 we saw that dmt could be 

assumed to be an MA(l) process. In fact, since the lag-l autocorrelation of 
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drnt is approximately .5, the }~ parameter should be equal to l. This is 

also in agreement with the fol1owing argumento From (14), 

and hence· 

Since both are successive l-period ahead forecast errors,. it follows that 

dmt has approximately the MA(l) representation 

dm o = 1. (at + a ) 
t 2 t-l (A.5) 

where at is white-noise. Thus dmt is a non~invertible MA(l) process. 

The three variables in (A.4) are monthly series of two-month periods. 

Hence each series "overlaps" one month. The'noise contained in one month 

appears in two successive values of nt. Thus nt should also be an MA(l) 

process. Since dmt is also an MA(l), the same should be true of the signal 

d~~. Therefore, the three variables in (A.4) are MA(l)'s. The following 

Lemma allow us to identify uniquely the parameters in the signal and noise 

process. 

Lemma: Let Yt be the SUtil of several independent components, each an MA.(l) 

process. If Yt i5 non-invertible, then all component5 are also non-invertible. 

Proof: Write 

where 

Y = r xCi) 
t t 

i 
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with a~i) "" NID(O. al). Obviously Yt 18 an MA(l) process, of the type 

Since Yt 1s non~invertible. a = 1 or e ~ -l. Consider first the case e = 1. 

Then: 

Letting k i 

Sinee 

2 ") 
0i/al' i > 2, expression (A.6) yields 

(1->81 )2 + ¡: (1-ei)2~ == o 
i>2 

• vi, this implies Si = 1, vi. 

(A.6) 

(A.7) 

When e = -l. the 1/2 of expression (A.6) becomes -1/2 and CA.7) 

is replaced by 

(l+si) + E 
1>2 

w;,'i.ich implies.e i = --1, Vi, finishing the proof.L5:./ 

Applying the Le~na to our model, we have that the three series in 

(A.4) are MA(l) processes with unít root. and parameter equal to l. Therefore, 

expressions (A.3a and b) can be greatly simplified. The three matrices rw. 
Ex, and LV can be expressed as hH, where, in a11 cases, H is the matrix: 

( .5 0 ••• 0 \ 

.) 1 .5::: ) ti \0 .5 

O () . " 1 \.} ~ •• f!l J 

15/ Aa obvious corollary is the following: under the same assumptions. íf 
there ls at least one invertible component. the aggregate will also be 
invertible. 
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and h 1s 0;, ~, and a;, respectively. Thus, after simplification CA.3) 

becomes 

ti x 
plim b '" ;r 

w 

2 
( 1 _ av ) 

-;x 
w 

Therefore the EIV assumption has a constant effect on each of the 8 

parameters. The effect is to shrink the numerical value towards zero. 

In terms of the gain, letting 

where l' = (1. •• 1), it is easily seen that 

a2 
( o~ ) plim gb 

x 
= - gs = gs 1 -- , 

a2 - a'!: 
w w 

(A.8) 

so that the same shrinking effect takes place. The net effect is seen to 

depend on the relative contributions of the signal and noise to the variance 

of the observed series. Since 

ai 
'" 1 

-r 1+\1 a; 

where \1 = ~/a;, the asymptotic bias can be expressed in terms of the signal-

to-noise ratio. The smaller the signal, the larger the bias will be. 

* In the terminology used in the paper, gb = -.30, g8 = w (1) , 

2 = Var (dmtO) and -a = Var (nO). 
v t 
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