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This working paper is a series of technical appen-
dices that present a more detailed discussion of the procedures
used in the article '"Money Stock Contrcl and Its Implications
for Monetary Policy' which appeared in the October 1971 Review,
and is available as reprint No. 72. The article presented a
procedure the Federal Reserve could use to control the growth
of the money stock, and a method for evaluating the effect of
this control on the policymaker's ability to achieve GNP ob-
jectives. The net source base was used as the control vari-
able for the money stock control process. To determine the
amount of base to supply each month, the Federal Reserve fore-
cast the money multiplier each month using a forecasting equa-
tion in which the previous three month's average multiplier
and the reserve adjustment magnitude were the main independent
variables. Using a simulation technique, evidence was pre-
sented for two sample periods (1962-65 and 1966-69) on the
effect this money stock control procedure would have had on
the policymaker's ability to achieve GNP objectives. To
assess the effect of money stock control, moving outside
the sample periods, the standard error of forecast statistic
was developed to permit the construction of appropriate con-
fidence intervals for GNP projections.

Appendix A presents evidence on the accuracy with
which the Federal Reserve has forecast and measured the net
source base. The first part of this appendix measures the

accuracy with which the Federal Reserve has projected the
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net source base on a daily-average monthly basis. The second
part assesses the accuracy with which the Federal Reserve has
measured the previous day's net source base.

Appendix B presents the derivation of the standard
error of forecast statistic assuming errors in money stock
control. This appendix also discusses the computation of the
error, and variance of the error in money stock control; and
the sign of the covariance between the error in money stock
control and the error in the GNP forecasting equation.

Appendix C presents a proof that the errors in pre-
dicting GNP are normally distributed. Appendix D presents
80 and 90 per cent confidence intervals for GNP projections
and shows the effect of the errors in the money stock control
procedure on these intervals.

Appendix E presents the monthly predicted and actual
multipliers, and the parameter estimates of the 72 monthly
forecastiné regression equations. Also included are the R2,
Durbin Watson, and ppt_l values for each month. Appendix F
gives monthly controlled values of the money stock for two
sample periods, and charts comparing controlled and desired

monthly levels.



TECHNICAL APPENDIX A

Forecast and Measurement of the Net Source Base

This Appendix presents some evidence on the accuracy
with which the Federal Reserve has forecast the monthly daily~
average net source base and measured the net source base on a
daily basis. Twoe procedures, which are referred to as Part I
and Part 1I, were used. Because¢ the data were taken from con-
fidentisl releases., we are able to report only a summary of
our findings and a general outline of our procedure. At the
end of this Appendix a table is presented which details the
sources and uses of the net source base and shows its relation

to the source base and monetary base.

Purpose: To measure the accuracy with which the Federal Reserve
has projected the net source base on a daily-average basis
monthly. As supplemental evidence, a sample of weekly

aily-average errors is presented.

[o N

Source of data: Board of Governors of the Federal Reserve Con-

fidential Daily Summary Release L.6.1, and Estimated

Changes in Factors Affecting Free Reserves of All Member

Banks, Release 76-L.

Sample period: April 1969 through Februvary 1870.

Procedure: The projected and actual levels of the net source
base, exclusive of Federal Reserve holdings of Government
securities, were calculated for each business day of the

month. Saturday, Sundav, and holiday dates were calculated



by taking the values of the projected and actual figures

for the preceding business day. For exampie, Friday data

were carried for Saturday and Sunday. When data were
missing for a day, the average monthly value was entered
for the missing data. The daily figures were then aver-
aged to get monthly daily-average projected and actual
net source base figures.

For a given day, say 6/5/69, the following procedure was used:

(1) Projected levels for 6/5/69 were determined by taking
the levels for 6/4/69 from the L.6.1 release for that data and
adding the projected net change in each component for 6/5/69
from the 76-L release dated 6/5/69.

(2) Actual levels for 6/5/69 were obtained by moving
forward one year and computing the final data for the levels
from L.6.1 release.

(3) 1If 6/5/69 was a Saturday, then the actual and pro-
jected levels for 6/4/69 were used.

(4) 1If data for 6/5/69 were not available, then the
monthly average computed from available data for June 1969

was used.

Results, Monthly basis:

The following table summarizes the results of this pro-
cedure. For each month the number of business days, and the
number of days for which data were available, are given.

April 1969 was excluded because we had only 9 days of data.



Table 1

Monthly Daily Average Net Source Base Errors

Difference between

Number of projected and actual
days of Business daily-average net
available data days source base

(millions $)

1969 May 16 21 o+ 40
June 21 21 - 95

July 19 22 - 143
August 21 21 + 39
September 14 21 - 113
October 21 23 - 117
November 17 17 - 33
December 20 22 + 58

1970 January 17 21 - 31
February 18 19 - 2

mean (with sign) = $ - 40

mean (absolute value) = 67

Results, Weekly basis:

The above procedure was repeated on the available weekly
data. The sample included 28 weeks for which we had available
consecutive business days. Each week is a 5-day week beginning
Monday and ending Friday. For each sample week a weekly average
of daily projected levels was compared to a weekly average of

actual daily figures. Table II summarizes these results.



Table II

Weekly Dajly Average Net Source

Base Projection Errors

Sample size: 28 weeks

Mean of absolute values of errors $ 99 million

Median of absolute values of errors 70 million

Average of three largest values 315 million

Average of three smallest values 5 million
Part I1

Purpose: To measure the accuracy with which the Federal
Reserve has measured the previous day's net source
base. 1In other words, how accurately does the Federal
Reserve know today what was yesterday's net source base.
We assume the Federal Reserve knows with complete accuracy
its holdings of Government securities. The data are taken
from the sources side of the base.

Source of data: Board of Governors of the Federal Reserve Con-

fidential Daily Summary Release L.6.1.

Sample period: March 1969 through February 1970. 1Includes a

total of 243 daily observationms.
Procedure: For a given date, say June 5, 1969, the following

procedure was used.



(1) List the levels for the source components of the net
source base exclusive of Federal Reserve holdings of Government
securities from the June 5, 1969 L.6.1 release.

(2) Move ahead one year and find the final figures for
6/5/69 from the L.6.1 release. This requires that net changes
from the final column of the L.6.1 dated 6/5/70 are used to
compute the final figure for 6/5/69.

(3) The final 6/5/69 figure and the original 6/5/69
figure are then compared to measure the error in determining
the value of the net source base on 6/5/69.

Results:

The results of this procedure are summarized in Table III.

Table III

Daily Errors in Measuring the Previous

Day's Net Source Base

Sample Size: 243 days

Mean of the absolute values of the errors $§ 66 million
Standard deviation of absolute values of the errors 48 million
Median of absolute values of the errors 57 million
Average of 25 largest errors 167 million
Average of 25 smallest errors 5 million

Virtually all of the errors were negative, indicating
that the Federal Reserve consistently underestimated the net
source base. Also, almost all of the errors were in the Federal

Reserve float component of the sources of the base.



Table IV

Sources and Uses of the Net Source Base,

the Source Base,

and the Monetary Base, January 1971

Sources

(millions of dollars)*

Uses

Federal Reserve holdings
of Governmment securities

Federal Reserve float

Gold stock plus special
drawing rights

Treasury currency
outstanding

Other Federal Reserve Assets

Less:

Treasury cash holdings

Treasury deposits at
Federal Reserve Banks

Foreign deposits at
Federal Reserve Banks

Other deposits at F. R.
plus F.R. liabilities
and capital

Equals
Net source base

Plus:
Federal Reserve
discounts and advances

Equals:
Source base

Plus:
Reserve adjustment

Equals:
Monetary base

*# Data not seasonally adjusted.

Member bank deposits
$ 62,141 at Federal Reserve
3,636 Banks less discounts
and advances
11,132 Currency held by banks
Currency held by the

7,157 public
1,216
445
1,028
155
2,894
Equals
$ 80,760 Net source base
Plus:
Federal Reserve
370 discounts and advances
Equals:
$ 81,130 Source base
Plus:
3,826 Reserve adjustment
Equals:
$84,956 Monetary base

$ 24,568
7,092

49,100

80,760

370

$ 81,130

3,826

$ 84,956



TECHNICAL APPENDIX B

B.1 Derivation of the Standard Error of Forecast Statistic

In order to derive the standard error of forecast,
an expression for the error in the forecasting equation must

be specified. This expression can be written in the following

way:
fern = Yen ” Yeam
T k~1 i
= b +b - AM_+I b X
i=2
k-1 :
- Bo+61'AMt+n+f=281'Axt+n+€t+n

where AXi+n is the ith'variable in the forecasting equation.
The independent variables encompassed by this notation includes
contemporaneous changes in expenditures, plus both lagged changes

in money and expenditures.

T , .
AMt+n: is the desired contemporaneous change in money
AMt+n: is the actual contemporaneous change in money

. .th -
Bi: population value of the i coefficient
. .th c s
bi: estimated sample value of the i coefficient
€.° actual errcor in the GNP forecasting equationmn.

The standard error of forecast (S E F) is defined to

1/

equal the square root of the following expectation:—

,'/ {
!
2 T \
E{f Xoooen : )
K ttn "1 Xeo AMt-i«n’ Axt-m

7/
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Before deriving the expression for the S E F, it is necessary

. It is assumed

K . .
to make the substitution AMt 4

T
= AM +
+n t+n ®

that no errors exist in contemporaneocus changes in government

expenditures, AE hence AEt+r = AET . In addition, since
i

t+n’ t+n

the parameters must be considered relative to their expected
values, it is appropriate to add and subtract the relevant
expected values in the expression for the S E F. Carrying

out these two procedures leads to the following expression:

\
"2 T |
E (;t+n /Xl Xpo AMy 0o AXt+n T
E {; - - -
{.[{bO E(bO/Xl xt)} + {E(bo/x1 cee X Bo}
] T T
+ 1b, - E(b . . - .
{ 1 ( 1/xl xt); AMt+n + {E(bl/Xl ... xt) Bl} AMt+n
k-1 .
- © + - . 1
Bl 4 f:z {bi E (bi/x1 - xt)} Axt+n
k-1 . 9 T
+I A{EM®./X, ... X )- N '
=2 ( 1/ 1 t) Bi} AXt+n 8t+n] /Xl e Xt’AMt+n’AXt+n
This can be rewritten as (eliminating terms equal to zero)
B2 /x. ..ox ., . Ax ) =
t+n’ 1 I t+n’ t+n
E{[{b - E( /X. ... X )+ - E( . oML
[{b, (b /X, 2 {b1 E(b, /X, ... xt)} M - B0,

k , .
+ 3 B TCT S S S TV 12 T
: fﬁ E(oihi xt)} s xt+n €, 1°/X. ... X_,AM AX
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Expanding the above expression, taking expectations,= and

3/

dropping terms equal to zero, gives the final result.

1/2

* A2 T
SEF = .o
{E(ft+n/xl Xt’ AMt-l-n’ Axt-o-n)}

k-1
= { b . AMTY 1
var(b ) + 2 cov (b_, b,) AMt+n + 2 g-z cov (bo,bi)Axi+n

+ var(b.) AMT 2 k-1
1) A )%+ 2 f—z

T

cov(b, ,b, i .

2
+ Bl var (et-l"n) + 2 Bl cov (et €

_,‘_,n’ t_m)
k-1 k-1 - 1/2

+ I I - AX
) cov (bi,bj) hx, - Axi+n + var (e, )}

For the purposes of comparison, the 'mo errors-in-

4/

the-variables' standard error of forecast is written below.

SEF = {E(f2 1/2

=B /X X s At+n)}

k-1 i
= {var(bo) + 2 ? cov (bo’bi) Axt+n

i=1

k-1 k-1
i : 1/2
+2 3 B
covlby by - AX o Ax, var(e,, )}

i=1 j=1
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B.2 The Expected Values of @t and (Gt)2

Starting with the achieved level of the money stock
last period, Mt—l’ a loss function is used in conjunction with
the desired level in the money stock this period Mi to deter-
mine the targeted level of the money stock for the current

period Mz. The targeted change in the money stock is then

given as AME = MT - M

t 1" However, since the total differential

of the base-multiplier relation appliesz&MT = (ﬁt - mt—l) Bt—l

+ m_q (Bt - Bt—l)’ the base in period (t), B_, must be set to

t

have the value

T N
By =8, - -m ) B 4y +m 5B 31/ m

in order to maintain consistency with the targeted change in the
T
money stock, AMt.
Yet, after the fact, the following relation must hold
for the actual change in the money stock, AMt.

M = (m B + (B, - Bt_l).

g~ Me-p) Beg oy (By

Substituting the above equation for the base in period (t) into
the expression for the change in money gives the following ex-
pression for the current change in money

T ~
AMt = AMt + (mt - mt) Bt—l
Clearly, AMt is stochastic, and should be viewed as a function

of the fixed component AMz and the stochastic component (mt.mt)Bt—l'é/

This result is valid for each of the following two types of esti-

A~

mation procedures which might be used to give m, .
(I) "OLS regression case"

(a) actual m,_ is stochastic (relative to prediction period)

where m, = m: (fixed) + By (stochastic) and

(b) predicted m is stochastic (relative to sample period)
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(11) "measurement error case' (e.g., predictions using the
definitional or behavioral approach within the Brunner-Meltzer
multiplier framework).
(a) actual m is assumed fixed
(b) predicted M is stochastic (relative to prediction
period
In setting up S E F statistic, the traditional approachll
would suggest that we deal with AMz and AMt. However, since

the AMt is constrained to equal

~

T e
[AMt + (mt + My - mt) Bt—l] then,

in this case we are forced to deal with the independent quan-
tities AMT and é = (me +u - ; ) B .
t t t t t t-1

When the multiplier is predicted using a regression
approach, several benefits result from carrying out the S E F

. . T -
derivation using AMt and @t.

. , e
First, sinc (m_ + My - mt) Bt—

t 1
* ] -1 [] s .,
z (') ~2' u B,y t¥, By

we find that E(@t) = O§/

e Q=
)\
implies: @t = -
w® is a sample period vector of
erroreg in the multiplier equation).
la)

Second, it can be shown that the variance of @t is:

E[(et)‘?‘] = °m2 Bi_l[&* 'zt 2+ 1]
where, since the multiplier is assumed to be normally distri-
buted, @t is also normally distributed (see Technical Appendix
C).

For simplicity, it is assumed that there is no con-
temporaneous correlation between the sample period errors in

the A-J equation and the multiplier equation. 1In practice,

o 2,
it is necessary to use the sample variance S, ¢ instead of

2 . . 2.
0. , in order to estimate E{(@t)zj.
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B.3 The Sign of the Covariance of @t and €,

The sign of the covariance between the error in
money stock control (@t) and the error in the GNP forecastiﬁg
equation (€t) is not known in advance. However, estimates of
both its sign and magnitude can be obtained from an appropri-
ately designed simulation experiment.

The simulation deals with three distinct gross

national product series: first, historic AGNP second,

e’
estimated Y(AMt)g/, using historic money; and third, Y(AMic),
based upon a simulation of the money stock control procedure
where AM?C is the achieved money stock change corresponding
to the historic targeted change AMi = AMt. The two estimated
GNP series will divérge from the historic series by different
amounts.

In order to utilize the results of the above simu-
lations, the following definitions of the error terms are
given.

T ac
(a) Ot = [AMt —AMt]

(b) € [Y(AMt) - AGNPt]

t

For the sake of argument, assume that @t and €,
have the same signs "most' of the time, and in particular
that the conditiomns (1) @t > 0 and (2) Et > 0 apply. First,
from conditions (2) it follows that

() Y(aM.) > AGNP, .
Second, in the simulation period, the historic change in money
will be the targeted change (i.e., AMt = AMf). And finally,

from condition (1)

ac
(d) Y(aM) > Y(aM )
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holds because the contemporaneous coefficient of money (Bl) in Y
is positive. As a consequence, estimated Y(AM?C) will tend

to be closer to AGNPt than will Y(AMt), if the following
condition holds:

B avg.!@t[<2'{avg.|£t|}

1
This result suggests negative correlation between the errors.
(If this were actually true, the terﬁs in one of the error
definitions would have to be interchanged.)

However, it is shown below that the above situation

actually implies a positive correlation (and covariance) be-

tween the errors. 1In the prediction period, the historic

change in money will be the achieved change (i.e., AMt =
AM?C). As a result, from condition (1), the following in-
equality,

(e) Y(AM) > Y(aM),
holds because the ccntemporaneous coefficient of money in Y
is positive. Together with the previously stated implication
of condition (2), it follows that

(£) (M) > Y(AM.) > AGNP,.
Because estimates of GNP using targeted money stock changes
will do worse than corresponding estimates using actual changes,
it can be concluded that a positive correlation of errors exists
for the prediction period. The case where the errors predom-
inantly occur with opposite signs can be analyzed in a similar
manner.

In practice, the covariance of-@t and €y is computed
from the residuals, éi and gi’ generated by the simulations

discussed above.
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FOOTNOTES
1/ X1 e Xt represent the vectors of the independent vari-
ables in the sample period. Axt+n represents the vector

of independent variables in the forecasting period, without
the estimated contemporaneous change in the money stock,

AMz+n’ which is indicated separately.

2/ Statistics derived from observations made in the first
period (1 to t) are independent of those generated in
the second period (t+mn). Therefore, in those cases where
statistics of the first period are multiplied by statistics
from the second, the rule, the product of the expectations
equals the expectation of the product, can be applied.

3/ In the standard error of forecast given below, the in-
dicated moments are constructed around zero. Variances
and co-variances are obtained from the matrix.

V* = V - VR' (RVR')_1 RV where V = Gyz (X'X)_1

The X matrix is (txk), and includes a vector of 'ones' for

the constant. R is the matrix of exact linear constraints

which the Almon procedure imposed in the estimation of the

. 2 .
A-J equation. However, since O is unknown, the estimator
y

2 "2 .. .
sy =7 (ei - ei) / (t-k) must be used. Similarly, the esti-
i

mated b, must be used in place of the parameter Bl.

4/ See Christ, Carl F. Econometric Models and Methods, John
Wiley & Sons, Inc., New York, 1966, pp. 549-564.

5/ The "active involvement' of the monetary authorities in
the money stock control context is responsible for the
reversal of Feldstein's 6/ more traditional assumptions about

the estimated and actual independent predictors.

6/ Feldstein, Martin S., "The Error of Forecast in Econo-
metric Models when the Forecast-Period Exogenous Vari-
ables are Stochastic.'" Econometrica, January 1971.

7/ See footnote 6.
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8/ The (nx1l) and Uy (1x1), respectively, are sample and pre-

diction period errors. Z(mxk) and 2*(1xk), respectively,
are sample and prediction period independent variables in the
multiplier equation.

9/ The notation Y( ) is a simplified representation of the
A-J equation.
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TECHNICAL APPENDIX C

Normal Distribution of Forecast Error

R T oLy
t+n t+n thn = | o TPy MM+ 5—2 by AMt+n-i+1
k-1
+ b. AE + I b, AE -8B +
L t+n i=1+1 i t+n-i+L o B1 AMt+n

L-1

+ z AM
iy PiMemegen T8 AE
k-1

+ B. AE
fepep 1 thneidl T g

the errors in the coefficient estimates
(bi - Bi) are normally distributed since
-1
-8 = @DTX e
the achieved (or historical) money stock in period

t+n is normally distributed since in Technical B.2

Appendix, it is shown that

T 2+ (2'2) 12" u° + B

Ay = MM~ B t-1 He+n
oo b -8+ (b, -B) AM
forn = | (g ™ o 1 1 t+n
1-1 k-1
+ I (b, -B.) AM ..+ (b -B.) - AE_,  + I (b.-R,) AE
1=2 i i t+n-i+1 L L t+n {=14+1 i i

-1 .
+ £3 ' LR Y g
61 Bt—l Zt+n (&'2) Z' ¥ Bl Bt-l ut+n + Et+nt}’

t4n-i+1
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where all normal variables are independent and appear alone
or are multiplied by constants (no products of stochastic

variables occur).
~

Fourth, f is normally distributed as can be

t+n

shown using the variables' respective moment generating func-

tions in the theorem dealing with sums of independent random

1/

variables.=—

1/ Fisz, Marek; Probability Theory and Mathematical Statistics,
John Wiley and Sons, New York 1963, pp. 113, 149-150.
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TECHNICAL APPENDIX D

80 and 90 Per Cent Confidence Intervals For

GNP Projections

Because the errors in predicting changes in GNP
can be shown to be normally distributed for large samples,}/
it is appropriate to set up confidence intervals, using a
table of the standard normal distribution. A range of +
1.96 standard deviations gives a 95 per cent confidence in-
terval for the standard normal distribution. These results
were presented in the body of our paper. Ranges of + 1.65
and + 1.28 standard deviations give 90 and 80 per cent con-
fidence intervals. In this appendix the appropriate 80 and
90 per cent confidence intervals for the year 1970 are pre-

sented.

1/ The proof of this assertion is given in Technical Appen-
cix C.
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Table T

Quarter to Quarter GNP Projectiomns

for the Year 1970, Using the A-J Equatiomn L/
(Alternative Confidence Intervals)
(Billions of dollars)

Confidence No Error in Error in

Interval Money Stock Control Money Stock Control
1/1970 + 6.815 90 % (82.9 - 89.0) %

+ 5.310 80 % (71.1 - 78.5) %
11/1970 + 7.253 90 7% (87.6 ~ 89.0) %

+ 5.651 80 % (77.0 - 78.9) %
I111/1970 + 6.906 90 % (87.4 - 89.0) 7

+ 5.380 80 7 (76.6 - 78.5) 7
IV/1970 + 7.006 90 % (87.6 - 89.0) %

+ 5.459 80 % (77.0 - 78.9) %

1/ Andersen-Jordan equation:
(a) Sample period 1/1953 to 1V/1969

(b) Almon specification: Both lag distributions employ fourth degree
polynomials with iags t+1 and t-5 constrained to equal zero.
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TECHNICAL APPENDIX E

Monthly Forecasts of the Money Multiplier

The money multiplier was forecasted with the following

equation:

~ 11

£ 7P PrRie F PR T T Pagpds
where:

;t = the predicted money multiplier,

Xl = the average multiplier in the preceding three months,

X2 = the reserve adjustment magnitude in month (t),

di = dummy variables to account for seasonal factors. Dummy
variables equal to 1 for month (t). December is not
accounted for by a dummy, since an intercept (bo) was
used in the equation.

put_l = The serial correlation adjustment term. p is equal to

one minus the value of the Durbin-Watson value divided
by two; and Mg is the last residual in the regression
equation.

b.'s = estimates made by multiple regression analysis using

the last 36 months as observations.

Tables I and II present the monthly predicted and
actual values of the money multiplier. Table II gives the es-
timates of the parameters used for making the 72 monthly fore-
casts of money multipliers made in the simulations of this

paper. The numbers in parenthesis are t-values.
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Table I

Predicted and Actual 1962-65

Predicted Actual
2.980 2.969 1964
2.954 2.946
2.930 2.921
2.941 2.937
2.903 2.878
2.887 2.863
2.869 2.843
2.864 2.840
2.874 2.850
2.872 2.864
2.891 2.912
2.947 2.934
2.975 2.968 1965
2.959 2.936
2.922 2.909
2.933 2.936
2.884 2.883
2.868 2.873
2.854 2.865
2.85¢9 2.872
2.887 2.879
2.893 2.904
2.922 2.914
2.944 2.893

oY UT P~ WN -

O oL &N -

Predicted Actual
2.948 2.943
2.925 2.906
2.887 2.871
2.906 2.896
2.852 2.836
2.833 2.823
2.817 2.832
2.831 2.834
2.847 2.850
2,871 2.871
2.893 2.873
2.886 2.879
2.923 2,921
2.889 2.869
2.849 2.852
2.880 2.882
2.825 2.807
2.804 2.813
2.808 2.805
2.805 2,803
2.817 2.836
2.846 2.848
2.849 2.848
2.853 2.861
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Table II

Money Multiplier: Predicted and Actual 1966-69

Predicted Actual Predicted Actual

1966 1 2.894 2.903 1968 1 2.816 2.811
2 2.854 2.850 2 2.755 2.746
3 2.830 2.850 3 2.742 2.755
4 2.862 2.886 4 2.769 2.794
5 2.813 2.805 5 2.710 2.749
6 2.815 2.819 6 2.746 2.766
7 2.805 2.763 7 2.733 2.752
8 2.709 2.765 8 2.751 2.740
9 2.723 2.779 9 2.763 2.764
10 2.756 2.778 10 2.773 2.762
11 2.767 2.769 11 2.761 2.781
12 2.759 2.782 12 2.792 2.812
1967 1 2.802 2.785 1969 1 2.827 2.833
2 2.733 2.734 2 2.783 2.784
3 2.741 2.753 3 2.797 2.802
4 2.785 2.774 4 2.834 2.834
5 2.710 2.726 5 2.783 2.749
6 2.733 2.753 6 2.779 2.783
7 2.733 2.741 7 2.758 2.784
8 2.754 2.746 8 2.761 2.753
9 2.788 2.763 9 2.771 2.774
10 2.796 2.771 10 2.771 2.776
11 2.789 2.774 11 2.765 2.764
12 2.798 2.793 12 2.777 2.776



1962

Jan.

Feb.

March

April

May

June

July

Aug.,

Sept.

lov,

Dec.

Table 111

PARAMETER ESTIMATES OF FORECASTING REGRESSION EQUATIONS AND SERIAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment Durbin
Constant  Multiplier IlMagnitude Jan. Feb, March April May June July Aug. Sept. Oct. Nov. Watson Mi-1
.92 .68 .01 .03 .61 -.01
(5.25) (2.36) (1.87)
.95 .67 .01 -.01 .59 -.01
(5.13) (2.30) ( .47)
.97 .67 .01 -.04 .57 ~-.01
(5.02) (2.21) (2.09)
.92 .68 .01 -.03 54 -.004
(5.18) (2.28) (1.46)
.92 .69 .01 -.06 .53 -.003
(5.19) (2.27) (3.45)
.89 .70 .01 -.05 .62 ~.01
(5.34) (2.35) (3.29)
.89 .70 .01 ~-.06 .71 -.01
(5.83) (2.80) (4.09)
.93 .68 .01 -.04 .74 -.01
(6.23) (3.37) (3.28)
.99 .66 .01 ~-.02 .63 -.01
(6.11) (3.60) (1.93)
.96 .67 .01 -.02 .62 -.01
(5.63) (3.11) (1.53)
.99 .66 .01 -.02 .60 -.01
(5.40) (3.11) (1.57)
1.19 .59 .01 .52 .01
(4.86) (3.82)
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.87

.88

.88

.88

.90

.92



1963

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Table TII

PARAMETER ESTIMATES OF FORECASTING REGRESSTON EQUATIONS AND SERTAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment
Constant  Multiplier Magnitude Jan. Feb. March April May June July Aug.
1.09 .62 .01 .02
(4.98) (3.14) (1.51)
1.04 .64 .01 -.01
(4.92) (2.70) ( .92)
1.01 .65 .01 -.05
(4.73) (2.30) (2.76)
.93 .68 .01 -.04
(4.85) (1.83) (1.92)
.85 .71 .01 -.08
(5.19) (1.36) (4.72)
.79 .74 .00 -.09
(5.68) (.79) (5.52)
.81 .73 .00 -.09
(5.95) ( .40) (6.47)
.90 .71 .00 -.07
(5.93) ( .10) (5.43)
.94 .69 .00
(5.60) ( .25)
.81 .73 .00
(5.71) ( .62)
.76 .75 .00
(5.39) ( .85)
1.04 .66 -.00
(4.53) ( .14)

Durbin
Sept. Oct. Nov., Watson Ye-1
.60 -.004
.61 -.01
.61 ~.01
.58 -.01
.65 -.01
74 -.004
.83 -.002
.85 -.002
-.05 .78 .01
(3.47)
~-.04 .75 .00
(2.88)
-.03 .67 .01
(1.94)
.45 -.00
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=~

.93

.93

.93

.92

.92

.92

.92

91

.90

.90

.89

.89



1964

Jan.,

Feb,

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Table TT11

PARAMETER ESTIMATES OF FORECASTING REGRESSION EQUATIONS AND SERIAL CORRELATION ADJUSTMEN1

Moving
Average Reserve
of the Adjustment
Constant Multiplier Magnitude Jan. Feb. March April  May  June July  Aug. Sept. Oct. How,
.86 .71 .00 .04
(4.1%) (.20) (3.01)
.60 .80 .00 -.01
(4.43) (.03 ( .48)
.30 .90 .00 -.05
(5.04) ( .38) (3.02)
.17 .94 .00 -.02
(5.53) ( .55) (1.52)
.12 .96 .00 ~-.06
(5.83) ( .65) (4.65)
.14 .95 .01 -.06
(6.36) ( .82) (5.09)
.18 .94 .01 -.06
(6.54) ( .88) (5.49)
.35 .88 .01 ~.04
(6.10) ( .86) (3.49)
.39 .87 .01 -.02
(5.86) ( .86) (1.88)
.48 .84 .01 -.01
(5.49) ( .87) (.64)
.45 .84 .01 .01
(5.36) (.87 (.53)
.27 .91 .00
(5.63) (.72)

Durbin
Watson

70

W77

.79

.82

.86

.86

.87

.81

.84

~-.01

-.01

-.00

~.00

.00

~-.01
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.87

.90

.91

.92

.92

.93

.93

.92



1965

Jan.

Feb.

March

April

May

June

July

Aug.

4

Nov.

Dec.

Table TTI

Moving
Average Reserve
of the Adjustment
Constant Multiplier Magnitude Jan. Feb. March April May June July
.20 .93 .01 .03
(5.78) ( .84) (2.51)
.15 .94 .01 -.02
(6.05) ( .83) (1.49)
.00 .99 .01 -.06
(6.62) (1.16) (3.93)
.02 .98 .01 -.02
(7.08) (1.48) (1.87)
.06 .96 .01 -.07
(7.32) (1.57) (5.52)
-.02 .99 .01 -.06
(7.76) (1.57) (5.11)
.00 .98 .02 -.05
(7.97) (1.53) (4.30)
-.01 .99 .01
(8.43) (1.02)
.00 1.00 .00
(8.99) ( .33)
.16 .96 -.01
(8.83) ( .29)
2.96 .52 -.31
(5.99) (6.79)
2.99 .52 -.31
(5.16) (5.78)

PARAMETER ESTIMATES OF FORECASTING REGRESSTON EQUATIONS AND SERIAL CORRELATION ADJUSTMENT

Sept. Oct. Nov.

(.87)

(.23)

.01
(2.01)

Durbin
katson

.79

A7

.81

.80

.79

.84

.84

.89

97

1.18

2.43

.00
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.90

.91

.90

91

.92

.92

.93

.93

.98

.98



1966

Jan.

Feb.

March

April

May

June

July

Sept.

Oct.

Nov.

Dec.

Table 111

PARAMETER FSTIMATES OF FORECASTING REGRESSTON FQUATIONS AND SERIAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment
Constant Multiplier Magnitude Jan. Feb. March April May June
1.93 .68 -.20 .04
(6.57) (3.34) (7.19)
1.60 .73 -.16 -.01
(5.99) (2.18) (1.82)
1.31 .77 -.13 -.04
(6.07) (1.61) (6.49)
.95 .82 -.08 ~-.01
(5.61) ( .88) (1.25)
.42 .89 -.02 -.06
(5.36) ( .16) (8.37)
.05 .92 .03 -.05
(6.38) ( .36) (6.39)
-.28 .96 .08
(8.09) (1.08)
~1.81 1.20 .24
(9.50) (3.43)
-.64 1.01 .12
(10.43) (3.75)
-.19 .96 .06
(9.33) (3.63)
.00 91 .05
(8.36) (3.68)
.17 .85 .05
(7.62) (4.19)

Durbin 1

July  Aug. Sept. Oct. Nov. Watson p t-1
2.50 -.00
2.40 -.00
/.51 .00
2.32 -.00
1.76 .00
2.30 .00
-.03 2.35 -.00

(4.76)
.00 1.68 -.00

(-.12)
.01 2.35 -.00
(1.37)
.02 2.04 -.00
(2.39)
.01 1.86 .00
(1.30)

1.73 .00
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~

.98

.98

.98

.97

.96

.97

.97

.96

.96

.96

.96

.96



1967

Table ITI

PARAMETER ESTIMATES OF FORECASTING REGRESSION EQUATIONS AND SERIAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment
Constant Multiplier Magnitude Jan. Feb. March April May  June July Aug. Sept. Oct. Nov.
Jan. .18 .87 .04 .03
(7.23) (3.53) (2.85)
Feb. .07 .90 .04 -.04
(6.97) (3.44) (3.31)
March .25 .83 .05 -.05
(6.45) (3.79) (4.63)
April .34 .79 .05 -.01
(7.69) (4.44) (1.16)
May .18 .86 .05 -.08
(10.83) (4.52) (8.23)
June .32 .80 .05 -.06
(11.50) (5.36) (6.15)
July .40 .77 .05 -.06
(11.58) (5.60) (6.51)
Aug. .51 .72 .06 -.04
(12.75) (6.86) (4.19)
Sept. .54 71 .06 -.01
(14.16) (7.64) ( .70)
Oct. .48 .74 .06 .01
(14.15) (6.76) ( .80)
Nov. W43 .76 .05 -.00
(14.02) (5.92) ( .48)
Dec. W41 .78 .05

(14.36) (5.63)

Durbin
Watson

1.78

1.31

1.53

1.70

1.48

1.34

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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.96

.96

.96

.96

.97

.97

.97

.98

.98

.97

.97



1968

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Table IIT

PARAMETER ESTIMATES OF FORECASTING REGRESSTON EQUATIONS AND SERTAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment
Constant Multiplier Magnitude Jan, Feb. March April May
.39 .78 .05 .03
(14.71) (5.58) (2.73)
.41 .78 .05 -.04
(14.89) (5.54) (3.68)
.42 .78 .05 ~.04
(14.69) (5.55) (4.14)
.40 .79 .04 -.01
(14.44) (5.56) ( .82)
W41 .79 .04 ~-.07
(13.00) (4.84) (6.78)
.42 .80 .03
(11.01) (3.61)
.40 .81 .03
(10.52) (3.06)
.43 .81 .02
(9.80) (2.55)
J44 .81 .02
(9.78) (2.54)
.46 .80 .02
(9.90) (2.42)
.50 .79 .02
(9.95) (2.37)
.54 .78 .02
(9.53) (2.06)

June  July Aug. Sept. Oct. Nov.

-.04
(3.56)

-.06
(4.72)

-.03
(2.50)

-.01
( .49)

.00
( .14)

-.01
( .72)

Durbin

Jatson

1.30

1.31

1.25

1.30

1.23

1.04

.73

.67

.73

.75

.81

.84

.00

.00

.00

.01
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.96

.96

.96

.95

.94

.93

.93

.93

.93

.93

.92



Table TTI

PARAMETER ESTIMATES OF FORECASTING REGRESSION EQUATIONS AND SERIAL CORRELATION ADJUSTMENT

Moving
Average Reserve
of the Adjustment Durbin ou
Constant  Multiplier Magnitude Jan. Feb, March April May June July Aug. Sept. Oct. Nov. Watson t-1
1969  Jan. .56 .78 .02 .01 .67 .01
(8.81) (1.68) ( .78)
Feb. .65 .76 .01 -.05 .69 .01
(8.62) (1.16) (3.92)
March 77 .72 .00 -.04 72 .01
(8.50) (¢ .51) (2.93)
April .87 .70 .00 .00 .73 .01
(7.76) ( .02) (.27
May 1.08 .63 -.01 -.05 .65 .01
(6.69) ( .69) (4.04)
June 1.21 .57 -.00 -.03 .87 -.01
(4.97) ( .28) (2.05)
July 1.43 .50 -.00 -.05 71 .00
(3.39) ( .61) (4.09)
Aug. .66 .77 .00 -.04 .84 .01
(3.78) ( .18) (3.60)
Sept. .09 .96 .01 -.02 .95 -.00
(3.92) ( .92) (1.56)
Oct. -.19 1.06 .01 -.01 .97 -.00
(4.11) (1.26) ( .90)
Nov. -.17 1.05 .01 -.01 .95 .00
(4.19) (1.31) (1.18)
Dec. -.40 .22 01 1.06 -.00

(5.07) (1.95)
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TECHNICAL APPENDIX F

Controlled Compzred to Desired Monthly Averages

of the Money Stock

Quarterly averages of the controlled and the desired
(constant 4 per cent rate) monev stock were presented in the
body of this paper in the October 1971 Review. This appendix
presents the monthly money stock levels achieved by the control
process and charts these levels for the two sample periods 1962-
65 and 1966-69. Quarterly averages are computed by averaging

the monthly values.



Table I
Controlled Compared to Desired Monthly
Money Stock Levels: 1962-65
(billions of dollars)

Controlled minus

Year Month Controlled Desired Desired
1962 1 $145.569 $146.085 $ -.516
2 146.164 146.570 -.406

3 146.589 147.056 -.467

4 147.342 147.541 -.199

5 146.755 148.026 -1.271

6 147.263 148.512 -1.249

7 147.689 148.997 -1.308

8 148.226 149.483 -1.257

9 148.754 149.968 -1.214

10 150.052 150.453 -.401

11 152.029 150.939 1.090

12 ' 150.750 151.424 -.674

1963 1 151.553 151.909 -.356
2 151.210 152.395 -1.185

3 152.190 152.880 -.690

4 153.512 153.365 147

5 153.812 153.850 -.038

6 154.646 154.336 .310

7 155.454 154.821 .633

8 156.050 155.307 . 743

9 155.371 155.792 -.421

10 156.843 156.277 . 566

11 156.328 156.763 -.435

12 154.519 157.248 -2.729

1964 1 157.455 157.733 -.278
2 157.215 158.218 -1.003

3 157.836 158.704 -.868

4 158.651 159.189 -.538

5 158.809 159.675 -.866

6 159.598 160.160 -.562

7 161.498 160.645 .853

8 161.341 161.131 .210

9 161.772 161.616 .156

10 162.068 162.101 -.033

11 161.432 162.587 -1.155

12 162.688 163.072 -.384

1965 1 163.464 163.557 -.093
2 162.860 164.042 -1.182

3 164.700 164.528 172

4 165.170 165.013 .157

5 164.429 165.498 -1.069

6 166.497 165.984 .513

7 166.284 166.469 -.185

8 166.818 166.954 -.136

9 168.606 167.440 1.166

10 168.067 167.925 142

11 168.375 168.410 -.035

12 169.375 168.896 <479
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Controlled Compared to Desired Monthly
Money Stock Levels: 1966-69
(billions of dollars)

Controlled minus

Year Month Controlled Desired Desired
1966 1 $168.232 $167.657 $ .575
2 167.954 168.214 -.260
3 169.957 168.771 1.186
4 170.735 169.328 1.407
5 169.401 169.885 -.484
6 170.695 170.442 .253
7 168.428 170.999 -2.571
8 175.087 171.556 3.531
9 175.664 172.113 3.551
10 174.091 172.670 1.421
11 173.352 173.227 125
12 175.206 173.784 1.422
1967 1 173.290 174.341 -1.051
2 174.965 174.898 . .067
3 176.197. 175.455 742
4 175.351 176.012 -.661
5 177.637 176.569 1.068
6 178.396 177.126 1.270
7 178.245 177.683 .562
8 177.759 178.240 -.481
9 177.188 - 178.797 -1.609
10 177.754 179.354 -1.600
11 178.954 179.911 -.957
12 180.15% 180.468 -.309
1968 1 180.704 181.025 -.321
2 180.977 181.582 -.605
3 183.004 182.139 . 865
4 184.372 182.696 1.676
5 185.891 183.253 2.638
6 185.142 183.810 1.332
7 185.682 184,367 1.315
8 184.135 184.924 : -.789
9 185.565 185.481 .084
10 185.333 186.038 -.705
11 187.935 186.595 1.340
12 188.504 187.152 1.352
1969 1 188.137 187.709 428
2 188.347 188.266 .081
3 189.146 188.823 .323
4 189.370 189.380 ~.010
5 187.605 189,937 -2.332
6 190.733 190.494 .236
7 192.831 191.051 1.780
8 191.026 191.608 ~.582
g 192.380 192.165 .21
10 193.083 192.722 .361
11 193.221 193.27¢9 -.058
12 163.796 193.836 -.040
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Table II

Deviations of Monthly Controlled Money

From Desired Money Stock
Levels: Summary of Results

1962-65

Mean value of deviations: Absolute .636
With Sign -.331

Variance of deviations: Absolute .254
With Sign .550

Mean square deviations: .659

Root mean square deviations: .812

1966-69

.972
.329

.725
1.561

1.669

1.292



Controlled Compared to Desired Monthly Money Stock Levels

Billions of Dollars

1962-1965 and 1966-1969
illions of Dollars
200 200
190 LA 190
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