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With the development of large-scale econometric models, 1t has become
increasingly easy to simulate the behavior of the economy undey alternstive
policies (e.g., Fromm and Taubman [12], Klein and Taubman [17]) . However
because the government vsually has a multiplicity of inconsistent goalsg,
evaluation of alternative policies is impossible without atteching specific
welghts to the various goals, Unfortunately, these welghts are never wade
explicit.  Thus, even if the policy planner can predict the outcome of
alternative policies with reasonable certaintysl ke has wo real basis for
recomending one policy mix over anothex,

Nevertheless, policies are chosen that have a measurable impact on
economic activity. Thus, the government impliclely applies cevtain welghts
to the vavious target variables and policy fastruments. Therefore, by
analyzing the govermment's revealed preferences through its past behavior,
it should be possible to estimate its relative rankings wich regard to
various targets and instruments. This paper Teports on such an analysis.
Revealed preference is utilized to deduce the weights the government has
attached to various wmacro target variables and policy instruments during the
poat--war period.

In principle, 4f the government's welfare function and the congtraints
under which it is operating are known, an analysgis of the govermment's past

behavior should yield estimates of its relative rankings of altermative

1Unfortunately, there is considerable question whether the policy planner
can even do this. For a good discussion of thisg point, see Gordon {13]
and Cooper [ 5].




-

goals. 1In practice neither of these are knewn and must be asgumed.
Unfortunately, no analysis can encompass the entire scope of government
activity. Thus, 1t is necessary to constvain the problem to a given realm
of government activity (e.g., macro economic policy} and assume that the -
goverment sub-maximlzes with respect to this realn of activity, But sub-
maximization is probably not consistent with global maximizacion. Thus, in
liniting the analysis to macro economic policy and assuming that the govern-
ment only maximizes with respect to macro economie varilables, there 1g &
good chance that the welfare function 1s misspecified. Thus, if the govern-
ment is in fact globally maximizing with respect to all of itg activities,
1t may fail to maximize with respact to econémic variables alone.

Even 1f the government is in faet maximizing with respect to macro
economic variables alone, the application of revealed preferences ia hardly
straightforward. To varying degrees the analysis is sensitive to the follow-
ing considerations: (1) the general form of the welfare function, e.g.,
quadratic, logarithmic, etc.; (2) the specific form of the welfare function,
e.g., the number of interactions assumed; (3) the specific targets and
instruments included in the welfarc function; (4) the assumed time horizon
of the welfare function: (5) the constraints under which the economy is
assumed to be operating.

Finally, 1t should be clear that any welfare welghts derived from an
analyels of past government behavior are ex poste weights and as such have

no normative gignificance for future policy decisions.



In spite of the obvious difficulties in applying revealed preference
to the government, the analysis seems ugeful. Fizst, in rvigovously cutlining
how the welfave welghts can be derived from an assumed welfare funcrion and
assumed constraints in & macro-economic context, the analysis ocutlines a
general methodology that could be applied to other situations where the
government can be asgsumed to maximiée an objective function with respect to
known constraints. Second, the analysis can yvield dnasightd into the goveru-
ment's decision-making process. If, for example, the govermnent falls to
maximize either globally or with respect to economic policy alone it is
likely that no conslstent set of weights can be derived from an analysis that
assumes the govermment maximizes wilth respect to economic poliecy. If in fact
the govermment is more or less maximizing with respect to economic policy,
reagsonably consistent estimates of the weights should be derived regardless
of the specific form of the welfaré function asgumed. In this case,
knowledge of past trade-offs between differvent goals should be useful in
determining thelr present values for current policy declsions,

Briefly, thie paper takes the following form. The next section ocutlines
the formal frawework of the analysis and indicates how the welghts can be
derived from observable relationships between the targets and the Llnstrumentsg
under various assumptions about the nature of the welfare function. Section
I1I discusses the empirical results and gives estimates of the weights for
the Eisenhower and Kennedy-Johnson years. The final section summarizes the

results and indicates areas for future research.




11, TFramework of the Analysis

To utilize vevealed preference, it is necessary to assume that the
government opevates with vegard to a known welfare function and known con-
straints. Thell’s work in macro policy and government decision-making [20]
provides a useful framework for the analysis and will be incorporated thréugh»
out this paper. Thus, assume that the govermment maximlzes a quadratic
welfare function subject to the velationships between the policy instruments
and the target variables%

The assumed quadyvatic welfare function can be statlc and extend for
one time period or dynamlc and extend for several. In either case, 1L can
contain varying degrees of interaction terms betwsen the targets and the
instruments. This section f£irst discusses how the welghts can be derived
from a static welfare function and then outlines how they can be derived
from a dynamic welfare function. In both cases, the implication of varying
degrees of interaction terms between the targets and the instruments will

be discusased. , :

A. Statle Welfare Function

Assume that at any gilven period t the govermment maximizes a
quadratic utility functlon whose arguments consist of deviationa from the
desired values of the target and instrumentel variables at time t, subject

to the constraints of the workings of the economy. Thus, the government's

2., ) ‘
For the sake of analytical simplicity, it is agsumed that these relation-
shipg are known with certainty. Thus, there is no need to apply theorems
of certainty equivalence to the analysis.
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time horizon 1s only one period long. In the most general case the problem

3
takes the form: maximize

Al U s ol (X=XH) + B (Y=Y*) ~ 1/2[E-X%) " A(X-X*)
YR BY-YR) + (-EE) ' C(Y-YE) 4 (Y-YR) T G (KoXH) ]
subject to

Y = RX + 2§

@

where X = (mxl) vector of actual values of the policy instruments
X% = (mxl) vector of desired value of the policy instruments

(mx1) vector of actual values of the tarpet variables

pt
i

Y% = (nxl) vector of desired value of the target variables

R = (nxm) matrix of reduced fornm coefficients relating the
targets to the instruments

Z = (nxp) matrix of reduced form coefficients relating the
targets to the lagged endogenous and non-instrumental

exogenous variables

5§ = (pxl) vector of lagged endogenous and non-instrument
exogenous variables
o = (mxl) vector of weights attached to linear deviations of

desired from actual values of the policy instruments

q

B

(nx1) vector of weights attached to linear deviations of

desired from actual values of the target variableg

SThis welfare function indicates that the govermment maximizes linear devia«A\
tions from the desired targets and instyuments but minimizes squared devia-
tions. As such 1t is somewhat more general than that employed by Theil in
hig empirical work [20]. The introduction of lionear terms dmplies that the
poverament does not view positive and nepative deviations from the desired

- a8 .

s B oae o
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A = (mxm) matrix of welghts attached to squared deviations of
desired from actual values of the policy dnstruments.

In general a,, can be interpreted as the welght

id

attached to the squared deviation of instrument i,
while aij can be interpreted as the welght attached
to the deviation of instrument 1 given the deviation
of instrument §. Thus, A ig a symuetric matriz. If
aij % 0 for 1 % 3, this iwplies that the policy maker

caves about the mizx of his instrumental variableg.

B = (nxn) matrix of weights atitached to squared deviations of
desired from actual values of the tavget variables.
Similar to the A matrix, B is symmetficu‘ Thus, bii
can be interpreted as the weight attached to the
squaged deviation of target i, while bij can be
iﬁterpreted as the welght attached to the deviation
of target i given the deviation of target j. There-
fore, if bij + 0 for i + j, thls implies that the
policy maker cares about the relative levels of thé
deviations of the tarpet variables.
€ = (mxn) matrix of weights attached to the interaction of the
deviations of the target variables and policy instru-
ments. ‘Thus, Cij represents the weight attached to

the deviation of target § given the deviation of -

ingtrument 1. Clearly this matrix will not be
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symmetric. In general {if Cij % 0, this implies that

the policy maker cares how the target.ie achieved,

Substituting Y = RZ + ZS 4into the welfare function and differ—

entlating with vespect to ¥ yields

A2 oU/3X = (o + R'B) - 1/2[2A(X-%*) + 2RTCT(X-X%)
+ 2R B(RX4+Z8-Y#%) & 2C(REA+ZS=y*) ]
= (0, 4+ R'BY - [(A+RTCTY (X~X%) + (R'B+C)(RX+ZSmY*)]

For a welfare maximom, this must be equal to zevo, Therefore,

A.3 {o0 + R'B)Y ~ (A+R’Cq)(XmX*) - (RVB+C)(Y~Y*) = ()
Hence
Ak = (AR [+ RB) - (R'B4C)y]
4

vhere x = K-d¥, gy = y-v,

Thus, any given Xy is equal to a constant term plus a linear combination

P

‘e a sy Cotdime &, %, = - RX# nd ¥y
of all the y's., At ny given period of time t, Xy, Xit p4 e and Yig

Yit - Y*jt. Sinece all of thege variables are observable over time, it is

4
possible to estimate regressiony in the form”

QIt should be pointed out that the problem at hand is not to estimate the
government's reaction funceion X° « X (A, B, R, S), which shows how the
government could be expected to react to changes in the structure of the
economy or to changes in the weights. To estimate the ¥'g in these termg
would considerably complicate the calculations and make the weights virtually
inpogsible to separate from the other parameters, Asg long as we can assume
that the government ig optimizing, it should be acceptable to estimate the
X's in terms of the Y's with their embodied weights, In doing this, we are
extending the work of Wood [23], Reuber [14], and Johnson and DeWald [161],
who also estimate the instruments in terms of the targets, but make no
effort to derive the welghts,

5N0ﬁe that there 1s gome chance of gimultaneous blas here because y =¥ - Y%
and Y = RX + 28, This, however, ig equally true of other studies of thig
natures e.g., Wood [23), Johnson and DeWald [16]), Reuber [147, Havrilesky
[14),and Christian [4]).
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J=1, ..., m
where each coefficient s a combination of the various welghts and the
veduced fovm coefficlents. However, a little veflection will indicate
that without placing some rather severed a priori restrictions on the
weights, 1¢ will be impossible to solve for them. For example, if the
o and B vectors, and the A, B, and C matvices consist of nop-negative
n n
elements, there arem 4+ n + ¥ (n—~1i) + % (n-3) + nxm undetermined weights.
{=0 . §=0
Since each estimated coefficient is equal to a linear combination of these
weights, theve are only m + mxn equations available that can be used to
golve for the weights. In general, the unknowns will outnumber the
equations. Thus, it is necessary to set a large number of the weights
equal to zero. Several cases will not be considered.
1. No Interactions

In this case the A and B matrices are assumed to be diagonal

while the C matyix is assumed to be wull. Thus,
A6 x s A7 (0 + R'B) - RiBy].
Because A and B are diagonal matrices, the expressions for x are

easily derived. It may be helpful to state the system of equations

explicitly,
n n
A7 = ] . + L - I b
) xj /aj[(lﬂj iml rij Bi) (i&l l‘ijyi>]

J=1, ..., m

Corresponding to each regression coefficient estimated 4in (A.5) is

a combination of the weights outlined in (A.7). Specifically, the
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rvelationship between the welghts and the regression coefficients is given

as follows:

A.8 Yij = m(bi/aj)rij i=1 ..., n
=L ..., m
12}
= ] o, + I ¥y S, =1 ., m © a

where bi = the quadratic welght attached to tarvget i

aj = the quadratic welght attached to instrument k|

PP the reduced form coefficient showing the impace

3

of instrument j upon target i
Bi = the linear weight attached to target 1

aj = the linear weight attached to instrument j

The quadratic weights are independent of the linear weights, They
carn, therefore, be solved separately and then used to determine the linear
weighta. Since there are mxn equations available to solve for the min
quadratic weights and only m equations avéilable to solve for the na
linear welghta, the equations expressing the quadratic welghts will have
to be aggregated, while restrictions will have to be placed on the linear

weights, The specific methodology used to solve for the weights is given

in Appendix A.

2. Interactions
In the most general cage the solution of the vector X in terms
of the vector y is given by expression (A.4), where each of the quadratic-

welght matrices (4, B, and C) are assumed to be nondiagonal. In thig
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case, however, 1t is impossible to derive the welgnts from the estimated
vegression coefficients. Firse , the A and C weights enter non-linearliy:
gecond, the number of welghts far exceede the number of equétionsﬁ
However, the problem can be made manageable by assuming that A 1s diagonal,
that C is null, and that B is nondlagonal but symmetric. ‘
These restrictions have a certain intuitive appeal. Assuming that
the A matrix is diagonal ie equivalent to assuming that the policy makor
is indifferent to the mix of the policy tools used in achieving the desired
targets. Assuming that the C matrix ls zero is equivalent to assuning
that the policy maker does not care how he achieves the targets. towever,
assuming that the B matrix is non-diagonal is equivalent to aszuming that
the policy maker cares about the relative levels of the targets. For
examplg9 if the policy maker's welfare derived from a given deviation of
actual from desired unemployment varles with the degree of inflation, the
B matrix must be non-diagonal. Since i 1le likely that such interactions
of thls type exist, it seems plausible to assume that the B matrix is non-
diagonal and to estimate the welghts accordingly.
The peneral solution of x in tcrms of y is the same as that given ir
expression A,6. However, in this case the relationship between the x's

and the y's is given by the following expression:

n
A9 Xy = l/aj[aj + z Tyy 81]
=1
n I
- 1/3jal ¢ rhjbjl Yyt oo+ X rhjbhu yn] - 1/aj

h=1 h=1

J=1, v, m
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From the regression relationships given 1n A.5 1t 1s poagible to
relate the welghts to the regression coefficlents. Since the relationship
between the regresaion constant and the weights 1s¢ unchanged from the case
with no interactions, we need only consider the relationships between the
quadratic welghts and the other regresgsion coefficients., Thzse are given

ag follows:

1
-1 . , -
A.10 Yy e 3 LE Ty byl bedy weem
=k, .., m
» n
Since B 1s symmetric, there are m + 3 (n=1) unknown and mxn equa-
' i=0

tlons. In general, the number of equations should be greater than the
number of unknowns, making a solution iMDOSSible.G However, 1f w=4 apd
n=b, a solution is possible. Appendix A outlines the specific methodology
that will yield a solution and indicates how the weights can be derived

when m>4,

B. Dynamic Welfare Function

The analysis can be made somewhat more realistic by assuming
that the plamner's time horizon extends far wore than one period, Following
Theil [20], it can be shown that maximizing a dynamic welfare function
subject to the dynamic reduced form of the economy yields the following

condition for a welfare maximum

B.1 @+ R By - GE+R O X=X - ®RBE+0 { - Y&y = 0,

6For example, if m=6 and n=6, as 1t does in this paper, there will be 36
equations but only 27 unknowns, '




therefore,
B.2 2= GAERTE™T (@ R - @ e &yl
vhere X = K - w and % and x are (mTxl) veectors of the aetual
and desired valueg of the policy ingtruments

y =y - y* and y and ¥ are (0Tx1) vectors of the actual and

desired values of the target variables

w3
i

(mTxnT) block triangulay matvix of reduced form coefficients

where each (rixem) Rtk submatriyx consists of the reduced form

coefficients of the impact of instrument J initiated 1in

period ¢ (note that Rtk is null 1f k>e)

o = (mTxl) vector of linear instromental weiphts

|
]

(nTx1) vector of linear target weightg

A = (@TxT) matrix of quadratic instrumental weights,

Each (mxm) submatrix Z@k can be interpreted as

the wéights attached by the policy maker ip time k

to the attalmment of the desired instrument in time t.

=}
#

(nTxnT) natrix of quadratic target weights, Similar

to the K;matrix, each (nxn) submatyix E;k can be
interpreted ag the weightg attached by the policy makey
in time k to the attainment of the desired térgets in

time ¢,

O}
2

(nTxnT) matrix of welghts attached to the interactiong
of instrumental and target variables, Again E;k can be

interpreted ag the weight given to the Interaction of the

instrumentg inftiaced 1n period k with the targets in

period ¢,



- 13 -

As was true in the stacie case, it ds possible to express each X o
28 & function of a consiant term and a linear combination ¢f the yv's,
However, it should be clear that the complexity of the expr@séicn is such
that it is Impossible to devrive the veights from the estimated coefficients
without making some simplifying assunptions. VYollowing the static case,
however, it can be shown that the pfoblem can be made tractable,
In particular ¢ ig assumed to be null, while A and ¥ are assumed to be
block diagonal, Thus, they only consist of Két and B%t matvrices. These

represent the weights attached by the policy number in the tCh period to

the attainment of the varlous goals in the ttn period . Because the first
period ig tasken as a bage these can be viewed ag representing the weights

in the first through the Tth period.

It may be useful to vrite out the gsystem of equations in block Form:

_ -1 T T

B.3 A R (AR T - R' By
o G talf m (E Ry
e -
o ! - ' By
7 Ay Hop Ry B - ®E Y )

Thus, each ¥gp Can be expressed as a linear function of all of the y's,

In terms of the regression analysis, thig yields the following relationships:

s

11 S VI SoTLT 1 ‘
B.4 T A T O ST ) Y.,V, +u =1, ..., m
: 3 oj 1e1 i3’1 f=1 ij’4i 3
xj Yoj + EYTTy T 4 uT
=147
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th . ,

Where repregents the vegression coeffilclent sssociated with
Vi P 8
instrument j in period k and target 1 in peviod t

I
Yo represents the repression constant associated with

o] i £

instrument j in period &

I ] ;
Xj represents the deviatlon between the actual and desired
i values of Instrument j in period k

t . .
¥ repregents the difference between the actual and
¥y P

desived values of target 1 in period ¢
& I

k .

uj represents the disturbance term associstad with Xj

in period h

Thus, T sets of regressions must be run. Ia the first set each N
- - 0 e - £ ~ . u - ST e .
is regressed upon all of the Yo Yeapr oo Yigrp in the second set each

LI ig regressed upon all of the Yer1? Yeags oo Yo and in the last

th

set each Xt%T ig regressed upon each y Thusg, the solution of the T

e+T"
period weights 1ls entirely analogous to the static case. Since each set
of k regressions (k=l, ..., T) 4is block triangulawr, 1i is possible Lo sub-
stitute backward from the Tth block to derive all of the weights., The
speclfic methodology used when B is diagonal and when B is non-diegonal is

given in Appendix A.

IIXI. Macro Policy Welghts in the Postwar Period

A. The Regression Analysia

The perlod of thie analysils coverg the peace-time Eisenhower an”

Kennedy-Johnson years. As such 1t attempts te concentrate on a period




where economlc cousiderations were not dominated by other factors.
Specifically, the sawple period covers 1954.1 through 196Q°IV¢7
1. The Form of the Regreszsions
Because Republican and Democratic admintstratlons ave likely to
place diffevent welghts on different targets and instvuments, dummy verlables
were introduced to teke these differences dnto account . Moreovey, if there
is reason to believe that a given administration changed 1ts atiltude toward
certaln target or ilostrumental variables, addivional dummy variables should
be introduced. Finally, because some of the series heve a strong eseasonal
compovient , a dummy variable should be introduced to take this into account.
The regresslon analysis was performed to correspond to a static and a
dynamic welfare function, whose time horizon was assumed to exteunt for only
two perlods because of the limited numbex of observaticns. In the case of
the static welfave function, the weights are derived accovding to equation
A.6 by regressing each ¥, upon all of the yﬁ's (v.1}. 1In the case of
the dynamic welfare functlon, the welghts are derived according to equation
B.& . Thus, the firvst period welghts are devived fyrom the regressions

of each x_ upon all of the v 's and yt+l‘s (r.2); the second period weights

("

are derived from the regresslons of each ¥ .q WPOD all of the Yt+lv§ (r.3).

Note that while the forms of the regressions in (r.l) and (r.s) are the

same, the observations included In the regressions are not.

7There may be some question whether it is more appropriate to use quarterly
or annual data. Use of quarterly data implies that the policy-maker
revises his decisions every quarter, while use of annual data implies that
he revises his declsions annually. In view of special budget messapes and
tax proposals that are submitted to Congress In vesponse to changilng econo-

“mic conditions, 1t secems clear that the decision-making period is consid-
erably legs than a year. Hence, it gecms more reasonable to use quarterly
than annual data in this analysis.
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The specific regression equations that were estimated took the

following form:

€t o £, Y e
(r.1) Xj = Yoj + dl + ! L- Y ”yi + I Aijdlyi =i, «.., m
=l i=1
t , t
“%“’ U{%j(lzyl% '%* Uﬁ
n n
€t o Lot L
(e.2) Xy = gy bdy s L i 2 FadYe o i1, Lom
n Ch e n . y
+ 5 Y;;J.yt?l _— A:iil“ldly;:‘%i
i=1 EE S
. t. ot t+1, ¢+l t
+ ”4d2y4 + My d2y4 + uj
e+l 4l B S tl, ekl
. 2 =y i, - - 3 '
(r.3) Yj woj + dy F o5 iil Yij yg oot Zkij dlyl
e+l 1 t+1
4 ul«" dzyl{ + u j = .19 . s 9 in
where dl = 1 for 61.1 -~ 64.IV; O otherwise
dz = 1 for 58.1T - 60.IV: 0 otherwise
g = 1 for QL and QII: O otherwise
u§, v§, u§+l = yandom disturbance fermsg.

The dummy variable dl

Democratic administration.

hower years, the appropriate regression coefficient to use is

ceipves to shift»the coefficients for the

Thus, in deriving the weights for the Eisen~

tk

yij; for‘

the Kennedy~Johnson years, the appropriate regression coefficient is

thk

tk
iy

+ Aijn
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The dummy variable d2 attempts to capture the concern with the balance
of payments that began in 1958. This concern is assumed to affect the
importance of the short;term interest rate (yq); as the balance of payuents
deteriorated, the govermusent paid more attention to interest-vate policy

The question of the seasonal adjusiment is a difficult one. Where-
seasonally adjusted data were readily availsble, they were used since it
was felt that the policy-maker probably used seasonally adjusted data in
waking his decisions. Similarly, where seasonally adjusted data were not
avallable, no attempt was made to adjust them. In this csse, it was felt
that the policy maker made his decisions on the basis of seasonally-unadjust-
ed data. However, because several series had strong seasonal components, an

.seasonal dummy

unadjusted“variable was introduced. It has the effect of assuming that the
policy maker's linear weights change from one half of the year to the other.
While this may seem unreasonable, seasonal adjustments have that implicit
effect (e.g., an increase in the unemployment rate in June when students are

looking for jobs is discounted by a seasonal adjustment). The introduction

of the seasonal dummy merely makes seasonal discounting explicit,

2. 'The Variables
Having outlined the form of the regression equations, it is

necessary to define the x's and the y's explicitly. Note that %, = X;

Al

3Thc balance of trade variable (y.) does not utilize d,, because
desired and actual values of the balance of trade were as¢umed to
coincide until 1958. Therefore, adding the dummy variable d

this variable does not add additional information.




- Xjﬁ and ¥y = Yi - Yi*: each variable used in the repression analysis is
the difference between the actual and desived values of the appropriate
tavget or instyumental variabiegbr

The actual estimation of fhe welghts should be quite sensitive to the
specification of the actual aud desired value of the instrumental and
target variables. Desgired values that are never achieved will cause the
observed welghts to be relatively low: desirced values that ave quite high
will cause the obgexved welghts to be relatively high. Similarly, if
important target or instrumental variables are omitted, the resulting mis-

speclfication of the welfare function will cause the obgerved weights to

be biased, O

tdeally all possible targets and i{instruments should be included in the
analysis and their relative wvelghts determined empirically. However, there
are two major constraintse imposed upon the range of varlables chosen for
-study. TFirst, since a knowledge of the reduced form coefficlents associstod
with the targets and instruments s essential, they must be used in existing
econometric modelsoll Second, 1t must be possible’tm infer the desired

values of the velevant variableg from govermment sources or published

Because there 13 not usually one obvious specification of the desired or
actual target or instrumental variable, several definitions of the
variables were used in estimating the regression equations. The variables
given here represent those ugsed in the final analysis and were chosen on
the basis of over-all goodness-~of~fit, t-statistics, F-ratios, etc.

-

*OOE course, the blases caused by omitted variables may be insignificant

compared to those caused by the misspecification of the welfare function
itself,

1 ,
In principle, this restraint could be cased by building an econometric
model that encompassed all of the relevant targets and instruments, How-

ever, this was beyond the scope of the present study.




gtatements of policy makers. The first consideration precluded the dnclu-
sion of the balance of payments as a target varlable; the second counsidera-
tion precluded the inclusion of such monetary instrumental variables as the
ﬁaximum rate on tlume deposits,

Six dnstruments and six tarpets were included in this analysis. The
general considerations that led to their choice and the gpecification of
their actual and desired values'is given below. Derailed definitions of

these variables are given in Appendix B.

a. Target variables
i) Unemployment Rate (E). The actual uneaployment rate was
meagured by the percentage of the civilian labor force unemployed, while
the desjred unemployment rate was taken to be a congtant 4,0%,

ii) Desired Rate of Growth (Y). CHP is used ag a proxy for the
rate of growth of income. Thus, the gap between ﬁotential or capaclty GNP
and actual GNP is indicative of the gap between the potential and actuval
rates of growth. Actual CNP is defined 1nbl958 doliars, seasonally
adjusted at annuval rates, Desired GNP 1is tékeu as defined by the CEA in

the 1968 Economic Report of the Pregident.

1if) Prices (P). The implicit price deflator was taken to repre-
sent price movements. Since some rise in the GNP deflator seems to be
accepted as normal, a 2% rate of growth of prices, using 1958 as a base,
was teken to represent the desired values of this variable,

iv) AShortwterm Interest Rate (R8). The actual value of this

varlable is given by the three-month treasury bill rate. The definition of
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the desived values of this variable is difficult becanse the Federal Reserve
Board fails to make ite preferences known. Until the early 1960°'s, éonsid»
erable welght seems to have been placed upon "the stability of the mavket,”
More recently, the balance of payments vroblem appears to have mazde the Ted
sensitive to the rate structure. To the extent that markef gtability 4s-
lmportant, the desired interest rate can be defined ag last period’'s rate.
Rather than change the definition of the desired interest~rate variazble over
the sample period, it was felt that the dummy variables would veflect the
changing weight given to the "stability of the market."

v)  Balance of-Trade (BT). Because no econometric model has a
balance of payments variable, the balance of trade was used as a proxy. The
desired balance of trade was taken to equal the actual balance of trade until
1958. After that, the desired balance of trade in a given periocd was defined
to equal the previous period's balance of trade. Thig definition implies
that the government did not want any deterioration iu its balance of trade
in view of the deficits it wae lncurring on the capital account.

vi} Govermment Surplus or Deficit (8D}. 1In considering the
government deficit (and government expenditures and corporate taxes),
probably the most important question is whether the administrative budget,
the cash budget, or the NIA budget is relevant. Yor ex ante policy purposes
the NIA budget can probably be discarded since it is constructed ex poste.
Thus, there is no way to measure its desired values. However, projections
of both the éash and administrative budpets are made in the annual budget
message. Since these presumably incorporate desired expenditures and deéired

taxes (they assume that requested legislation is passed), they can also be




used to measure the desirved surplus, Whether the cash or administrative
budget 4s8 move relevant is difficult.te say. While economists are agreed
thaet the aduinistrative budget tells lirtle about the lmpact of the govern-
ment upoﬁ the econowy, 1t may well be that the policy maker is myopic and
considers the administrative surplus (or even expenditures). The regreﬁsion
analysis indicated that this was indeed the case with regavd to the govern-
ment surplus, whose actusl and desired values were defined in terms of the

adinlnistrative budgei.

b. Poldcy instruments
i) Covernment Expenditures (G). Again, 1t {s necessary to deter-

wine whether the cash or the administrative definition of expenditures is
relevant. In this case, the vegression analysis indicated that the cash
definition of expenditures performed better. The actual and desired valve
of expenditures were, therefore, defined according to the cash‘budget, Note
that this implies that the policy maker is inconsistent since he is assumed
te conslder the adwinistrative surplus, but cash expenditures in making his
decisions.

1i) Pevrsonal Tax Rate (PT). Definition of the personal tax rate
is difficult because it 1s not clear whether the statutory rate(s} or the
effective rate is relevant. The statutory rate structure is the poliecy
ingtrument, since this 1s changed by legislation. 1In this case, the first
bracket rate would probably be the most relevant rate since it accounts for
approximately 80% of all revenues. However, most econometric modesl use the

effective personal tax rate as a variable. Since personal tax collections

are not entirely exogenous, the use of this variable obviously creates
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problems. Nevertheless, at the momeni there does not geem to be a viable
alternative., Desired values of the personal tax rate were derived by
dividing the pevsonal tax vecelpts projected in the budget document by the
actual levels of personal tazable income.

191) Corporate Tax Rate (CT). Although the marginal corpovate rate
is the true policy variable, its stability over the sample period made it
unsuitable for this analysis. However, becauvse of the volatility of corpo-
rate profits, the effective covporate vate is not entlirely sultable either.
Nevertheless, the problems agsociated with wsing the effective corporate rate
vere thought to be less than those using the marginal corporate rate. Thus,
the actual corporate tax rate was defined as corporate tax receipts divided
by corporate profits plus depreciation. The desired rate was deflned as
projected corporate taw receipts divided by corporate profits plus deprecia-
tion. In both cases, tax recelpts wvere defined in terms of the administrz-
tive budget, which does not diffey from the cash budget in this regard,lz

iv) Rediscounthate {RD). The rediscount vate is the rate charged
to member banks when they borrow from the Fed. As such, it represents the
cost of borrvowing reserves. However , banks need not go to the discount
window to obtain rveserves, but can use the fedeval funds markec. Thus, in
some sense the rediscount rate represents the desired rate for member bank
borrowing, while the federal funds rate can be said to reflect the actual

rate that banks must pay 1if they avoid the discount window.

ZHowever, there are substantial differences in the definition of corporate
tax receipts in the NIA and the admipistrative budgets. Since the reduced
form coefficients are baged on cconometric models that use the HNIA data,

these coefficlents may not be entirely appropriate to use in this analysis.
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v} Open Market Operations fNFR)m There 1s considerable controver-
gy in the literature over the proper definition of the variable that~expresses
changes in open market operations. Net Free reserves is ar obvious candidate,
but others have also been offered: unborrowed reserves plus currvency [1],
unborrowed Reserves [10), and Non-defensive changes in Reserves {20]u13 “The
problem associated with using'any of these variables is simply that there is
no way of determining the desired values of these variables, Hevertheless,
the vecently published minutes of the Open Warket Committee give sufficient
information to derive a series on target values of net free reserves from
1954 to 1964‘14 Thus, net free reservés are used as proxies for open market
operations. The actual values of this variable are given by the unrevised
data, which presunably veflecis the information facing the policy makers at
thelr time of decision. The target values of this variable are inferred from
the OMC minutes,

vi) Reserve Reqqirementé (RR). Reserve requirements ﬁlay something
of a proxy for the money supply. If member banks had no excess reserves, the
money supply could easily be inferred from the requirved reserve vatios of the
member banks. Since this would define the maximuir money supply, in some
sense 1t could also be said to represent the desired money supply. However,
.because banks generally do have some excess reserves, the actual money supply

will differ from the maximum or target money supply. Similarly the actual

3For a full discussion of the "indicator problem" see Brunner and
Meltzer [3], '

4

The minutes of the Federal Reserve Open Market Committee contain state-
ments from which the desired value of net free veserves can be inferred.
For a full discussion, see Fand and Buhler {11].
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reserve ratlo will differ from the winimum or target reserve ratcio. Thus,
the legal reserve ratios are taken to veflect desived values while the

actual reserve ratios veflect the actual values,

3. The Regression Equations
Table 1 gives the regression equations used in the statis analyéig9

while Tables 2 and 3 give those used in the dynamic analysis. In general,
the Rz”s are high, the ¥'sg ére stgnificant, and the Durban-Watson statistics
indicate no serial correlation of the residuals,l5 Howvevey, a great many of
the specific coefficients are not significantly different from zero. This
need not be a cause for concern, however. An insignificaﬁt dummy variable
simply means that the behavior of the administrations did not change over
the sample period or that there was no strong seasonal component in the
dependent variable. However, if the coefficlent associated with a non-dummny
variable is insignificant, nothing can be inferred ahout the behavior of the
government;l6 all that can be sald is that the coefficient is not slgnifi-
cantly different from zero, |

The regression equations given in Table 1 can roughly be thought of as

reaction functions similar to those estimated with respect to the Federzl

Reserve System.17 As such, they indicate how policy instruments will react

15 '
Hote that this was not the case with respect to net free reserves or
reserve requirements.

16Foz:" example, when the B-matrix 1s nondlagonal,

~h
> >
[121 rhibhi}(iﬁl, eers M3 3=, oo., m). Since rij < 0 and bij <.0,

there 1s no reason why these terms could not sum to zero.

l7See Havrilesky [14], Johnson and Dewald [16], Reuber [19], Uood [23],
Christian, [4],

Yig = ay
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to changes in tavget varishles. How&vayg they differ from those of pe
studies in that the dependent varisbles messtic differences betvoen the

actual and desived values of the policy dnstruments., Thevefore, the enpectad
X ‘

8

sign of the independent variables (which messure diffevences batwesn the

sctual and desived valuee of the target variables) is generelly ambiguous.
For example, the wnemployment coefficient in the government expenditure
equation for the Bizenhowey yeurs indicates that an fncrvease in the gap
between actusd end desived levels of unemployment will lead to a reduction

in the gap between the asctual and degired ie evels of government expenditures,
This indicates that actusi expenditurves incresse faster than desired expendi-
tures dn the face of vising uugmp oyanLe However, a priori, it ie equally
plavaible that degired expen ditures would luciesse faster them actusl
expenditures. Simdlay problemns occur with interpreting the eign of the
other coafficlents of each regression,

- More generally, the analysis of thig paper ladicates chat dndividoal
veaction functions have 1ieple meaning &8 guch. Since the govermment ravely
acke on & given policy instrument independent ef the others, cach volaticne
ghip between the tavgets and the lanstruments expresses o complex velatlon-
ship between the welghts and the vreduced-form coefficients, Thervefore, to
understand the govermment's behavior, it is necesasry o snalyze the
totalicy of the “veaction functions." It ig to sueh an analyeis that we

will now turn.

B. The Structura of the Economy

An dntegral part of the analyasis 18 the assumption that the policy

maker Lo aware of the structure of the cconomy and has at his command the




reduced-form coefficlents relating the instrumenis to the targets. Since,
however, the policy maker even now is not entively sure what impact a change
in a given policy ingtrument will have upon the various targét variables, it
1s 1ikely that he was even less certain during the period of analysis when
econometric models were in a primitive stage at best. Nevertheless, assum-
ing that the reduced-form coefficlents were known throughout the sample
period, enables us to estimate the weights implieé by the policy maker's
behavior. Note, however, that irrational behavior on the part of the
poiiﬁy makexr may indicate imperfect knowledge of the structure of the
econoﬁy rather than a failure to maximize with respect to economic policy.

Because the MIT-FRB model is oriented toward policy decisions, 1t was
chogen ag representing the underlying structure of the economy. While
use of this model presentscertain empirical problems, these appear to be
less than those associated with other models (e.g., Wharton [10], OBE [13],
Brookingg-8SRC [9], Ando-Goldfeld [1]).

First is the problem of estimating the reduced form coefficients,
Because the MIT-FRB model contains many non-linearities, it does not have
a unique veduced form. Although the model could be linearized around a
glven polnt in time, the resulting reduced-form coefficients would only
apply for that point of time. Obviocusly this problem wouid also exist if
impact multipliers were derived through simulation experiments. However,
it 1s considerably easier to estimate the impact multipliers associated
with the MIT-FRB model than to derive comparable reduced form coefficlents.

Consequently, simulation experiments were made for the time pericd beginning
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1957.1V and 1961.% to reflect the response of the target variables to changes
in the.palicy instruments in the Fisenhower and Kennedy administrations,18
While the impact muleipliers derived from symulation experiments are not
strictly reduced-form coefficients, the link between the two 1s probably
sufficlently stvong that relatively little bias is introduced by using the
impact multipliers to derive the weiphts.,

Second is the problem of the incompatibility of the data used in the
MIT-FRB model and this analysis. Because the [IT-FRB mode] uses NIA data,
the impact multipliers derived from this medel will not strictly corrvespond
to the impact multipliers Impldied by.the analysis. For exomple, the
multipliers associated with thé corporate tax variable using NIA data should
differ from those using Treasury data. tloreover, in the case of the Corpo-
rate tax rate and Het free reserves, the variables used in this analysis had
a different definition from those used in the MIT-FRB model. Whi;e both of
these problems could be solved by re-estimating the MIT-F23 model, using
different data and different definitions to correspond to this analysis,

this undertaking was thought to be beyond the scope of the present study,

Table 4 gives the first and second quarter impact multipliers used to
derive the weights. 1In general, they appear to be comparable to those

estimated for the Ando-Goldfeld [1) and Brookings~SSRC. [12] models,

8These two quarters were chosen since they represent the turning
point of the economy. While different periods of simulation would
have yilelded different impact multipliers, it was felt that these
two experiments were representative,




&

t Derivation

igh

ers Used in We

q .

pl

Mulci

First period impact multiplier of instrument

<
-

hen instrument is

gets

on tar

Eisenhower

RR

o)
[

=t

23]

&

i
£

a)

years

.0684.
00 -1.1580
0

2
0

9
.0080 -.0030 ~.0010 ~.C

-

.0200 »,03550
11 -.0271

O

an
2

.00

L1000
5

[
v foa
o)
[on)

v

B
e -
N

o~
H 5
W

it

K
Y

- D
P

nT YA
oA Ll

[V

7&0

-.0

-.3830

.3550 ~-.0090 .3090

L1800

Uy = D
LA I AW £:ﬂ

%

Kenpedy
vears

b)

0310
7

.0630
0

0060

L0330

-G010 ~.0340 .0410
2

0080
7

f

w0

G960

1.6834 -1.63

-.110C
-0

0

0.

.0090

-.0080

¢ 0.0C

~
2

.0200 ~.0C

230

©

e

LMy

< C

]
o8]

-

[l

OO

4 =]

\D

O
DD

=

B
=3 P Ql& (SO

*®

in percent

E = Unemployment rate

¥ = GNP, billions of dollars

Price ind

P =
I

noints

Fy

centage

P

BT = Balance of Trade in billicns of

dellars

Federal surrlus in billions

SD

e
i
e
1

e

o
]

7
dog

el

th MIT-FRB mod

Derived froz simulation experiments wi

a)

=

cn experiments wi

E4
e

b} Derived fror simulat




o 28 -

€. The Estimated Yeichisg

Given the regression coefficients and the impact multipliers, it is
possible to derive the weights under four specifications of the welfare
function: 1) Static welfare function, B-matrix diagonal; 2) Dynamic welfare
function, B~matrix diagonaly 3) Static welfare function, B-matrix non-
diagonal; 4) Dynamlc welfare function, B-matrisx non~diagonal.

Before turning to the empirical resulis, however, it may be useful to
discuss briefly the expected sign of the weights.

The linear weights can be either positive or negative, depending upon
whether Increases in the difference between the actual and desired values
of the variables increase or reduce welfare. Tor exampie, the weight
asgociated with income should be positive; that associated with the unemploy-
ment rete should be negative.

The own-quadratic welghts should be positive since any reduction in

the squared deviation of actual from desirved values should increase welfare.

ilovever, this need not always be the case. Tor example; as income rises
above its desired values, welfare should increase. But, a positive own-
aguadratic weight would indicate that welfare would decline 1in this case.
Similarly, as unemployment falls, welfare may well increése, even though

the gap between actual and desired values is increasing. Positive own-
quadratic welghts indicate that the policy maker 1s indifferent between
positive and negative movements with regard to the given variables. While
this may well be the case, it is not necessarily so,

The signs of the off-diagonal quadratic welghts are difficult to deter-

mine a priori. They may be positive or negative, since they indicate the
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direction of the change in welfare resulting from Qhaﬁge in the gap between
actual and desired values of a given variable, given the existing gap hetween
the actual and desived values of anocther variable., TFor example, the sign

of the weight reflecting the interaction between unemployment and income
should be positive. Asg uvnemployment rises, the utility derived from a

given Increase in income should rise. Similarly the weight veflecting the
interaction between unemployment and prices should be negative. As unemploy-
ment vises, the disutility derived from price increase should increase (ox
the vtility should fall). Similar considerations make it possible to outline
the expected sign of the interaction weights between the target variables.
These signs are given in Table 5. The question marks indicate that the sign
is ambiguocus. For example, asg incéme increases, the utility derived from

an increase in interest rvates may rise or fall, depending upon how the

policy maker views a rise in interest rates per se.

Table 5

Expected Sign of Quadratic Weights
Associated with Target Variables

E Y P RS BT SD
E + + - ? - -
4 4 ? + +

P + ? + +
RS + ? ?
BT + ?
+

SD
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Tables 6, 7, and 8 give the welghts derived in the static and the
dynamic cases where the target matrix is assumed to be diagonal. The
results ave generally unreasonable. The quadratic weights are often nega-
tive idndicating that the policy maker views an increase in the gap between
desired and actuval with favor. While this could be reasonable 1f the gap
were widening in a positive direction throughout the sample period (e.g.,
income was always above its desived level), this was not the case for any of

the variables whose sign is "wrong.”

The linear weilghts are not much more
reasonable., The target welghts are generally all pcsitive, which also goee
against expectations. Thus, if the ﬁolicy maker used the welfare function
indicated here, one would have.to cqnclude that he was not maximizing with
respect to economic policy.

If, however,oéhe target matrix is assumed to be non-diagonal and to
»contaiu interaction terms, the situation looks congiderably brighter.
Tables 9, 10, 11 give the policy weights in the case of the static welfare
function, while Tables 12, 13, and 14 give the sccond period weights in
the case of the dynamic welfare functionel9 Several poilnts should be made
in interpreting these tables. First, because the welghts could only be
derived when the number of targets i1s 6 and the number of instruments is 4,
there are two gsets of estimates: one using primarily fiscai ingtruments,
government expenditures (G), personalbincome taxes (PT), corporate income

taxes (CT), and net free reserves (NFR); and one using primarily wmonetary

instruments, government expenditures (G), net free reserves (NFR), the

19The first-period weights in the dynamic case have not yet been derived.



- 3] -

rediscount rate (RD), and reserve vequirements (RR). Second, 1n deriving

the linear weights the two sets of lnstrument-weights werve combined to derive
a set of six weights varher than four welghts. 1In each set, the overlap-
ping weights (G, WFR) shouid be dififerent, while the non-overlapping weights
should be the same (PT, CT, RD, RR). However, because the weights viere
normalized 1n G, NFR is the only weight that is not common to the two sets

of the instrument welghts. Finally, all of the quadratic target weighis

are normalized as a factor E20, while all of the other weights are 1n
standard form. Thus, relative to the quadratic target weights, all the other
weights are insignificant.

Because all the weights are insignificant relative to the quadratic
carget weights it may be acceptable to dismiss them. However, it should be
pointed out that their signs are roughly comparable to those of the previous
case, particularly with regard to the linear target wieghts. This consis-
tency is encouraging, but indicates that the policy maker was not concerned
with linear deviations ffom the desired values of the policy variables.

The difference between the quadratic tavget welghts in the two
welfare functions is startling and needs some explanation. Probably the
most plausible 1s that the matrix used to derive the non-diagonal target
wvelghts is close to non-singular and, therefore, has large elements in its
irverse. However, the discrepancy between the magnitude of the target and
the Instrument weigﬁts is puzzling in this case.

The relative magnitude of the quadratic weights generally conforms
to a priori expectations, but there are some surprises. The Kennedy-Johnsen

administration gave relatively more wieght to full employment than the
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Eisenhower administyvation. However, all administrations seemed to value
price stabllity the most highlyy with the relative weight being the greatest
for the Kennedy-Johngon administration. Tn view of the general feeling that
Republicans tend to view price stability as more important thar full employ-
ment, this finding is somewhat surprising. Moreover, In all cases the
income weight is quite low, indicating that neither administration viewed
income growth as being very luportant per se. Of course, the sample period
eﬁdedrprior to the 1964 tax cut, and therefore, neglects the income growth
in the latter part of the 1960's. The wvelght attached to the balaunce of
trade variable increasea throughout the period and is quite high for the
Kennedy-Johnson years, indicating that the balance of payments problem was

3

e concern in the 1960's. FPFinally, neither the interest rate nor the

[N

a pr
surplue variables were weighted highly in either administration.

Comparison of the weighﬁs derived using the "fiscal™ and the "monetary”
instruments is interesting. Roughly, each éet of weights can be interpreted
as the Treasury welghts and the Federal Reserve weights. In all periods,
the Fed seems to give relatively mors weipght to employmenf and income and
less to prices than does the ireasury. In the Eisenhower years, the Fed
gave relatively more wieght to the balance of trade, while during the
Kennedy~Johnson years, the Treasury seemed to give relatively more weight
to the balance of trade. Tinally, for the Kennedwaohﬁson years, all of the
Treasury weights are high relative to the Fed welghts, while for the Eisen-
hower years, these relative magnitude are reversed., Thus it would appear
that the Democrats placed primary emphasis on fiscél policy, the Republiéans

on monetary policy.
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Summary and Conclusions

In conclusion then, the government does appear to be maximizing in a
Tough sort of a way with regard to economic policy and does scem to consider
interactions between the target variables. Thus, the government not only
seems to carve about the magnitude of the deviations of the target variables
from their desired values, but also about the relative magnitudes of these
deviations, 1In contvast, the relationship between the actual and desired
valués of the policy instrument seems to be of less concern. With repard
to specific targets, Democrats do seem to care more about full employment
than Republicans, but they also seem to care more about price stability too.
In fact, during the period between 1960 and 1964 price stability and the
balance of payments seem to have been the prime concern of the Kennedy-
Johnson administration,

Of course, the tentative nature of these findings must be stresszed.
Doubtless other specifications of the welfare function or other speclfica~
tions of the structure of the economy would yield different veights., Thus,
this paper should be viewed ag a preliminary report. levertheless, the
findings of this paper are suggestive. Hopefully, they will serve as a
catalyst for others to determine the true policy welghts that occurred in

the postwar period.




Table 6

Estimated Welfare Veights When The
Target (B) Matrix 1s Diagonal s

Eisenhowey Administration, Pre 1958

Static Case e Dynamic Case _—
Owmn-Period First-Period Second~Period
Weights . ' —Melghts . Melghts
QL, 171 QIXL, IV Q1,11 QIIT, 1V QL, 171 QIIT, 1v
Quadr&tic~Waights
Targets
E 1.0000 1.0000 -.1567 -.1567 1.00600 1.0000
b'd -.0013 -, 0013 -, 0023 -~.0023 =,0010 -. 0010
p 1.5690 1.5690 ~3.9073 -3.9073 1.6102 1.6102
RS =-3.0992 ~3.0992 1.7569 1.7569 =2.6783 ~2.6783
BT - 1094 <1094 .0195 0195 -, 0078 =, 0078
Sh -.0353 ~.0353 -, 1382 -,1382 ~,0315 -, 0315
Inatrumentsg _
G L0017 L0017 0106 ,0106 .0007 .0007
PT 1.1654 1.1654 ~.3593 =, 3593 -.0718 -.0718
CT .0288 0288 . 9624 ~.9624 0044 0044
RD ~.0025 -, 0025 ~.0093 -.0093 -.0009 -, 0009
NFR -, 0109 -.0109 0394 .0394 ~.0026 -.0026
RR ~2.2304 -2.2304 13.7937 13.7937 =, 5782 -, 5782
Linear Weights
Targets
E 12.059¢4 5.2737 6.7757 6.3804 8347 +.5415
Y 1.0087 4754 .3478 3284 0546 0708
P 7.2515 3.4071 . 3825 3.6128 0338 1752
RS 2476 .1053 1477 13950 0094 0070
BT 2.8795 1.7773 ~1.5969 -1.5082 0010 0673
Sb 1192 .0355 . 0515 0486 +.0042 0056
Instruments
el 0080 . 0037 0737 1193 . .0031 L0016
PT 1165 0624 ~.0653 ~.0423 -, 0067 -.0022
cT 0015 0065 -, 1360 14931 0002 -. 0011
RD ~.0001 -.0001 0062 0061 -, 000} -. 0001
NFR -, 0134 ~.0134 L0499 0499 -,0033 -.0033

RR ~.0029  -,0029 .0538 0538 ~.0013 -.0008



Quadratic Weights

Targets

Instruments

E
.
p
KS
BT
SD

G
PT
cr
D
NER
RR

Linear Weights

Targets

Instruments

E
Y
P
RS
BT
SD

PT
)
RD
NFR
RR

Table 7

Estimated Welfare Welghts When The
Target (B) Matrix is Diagonal:

Eisenhower Administration, Post 1958

Statle Case

Own~Period

Welghte

QL, IT  QI¥%, IV
1.0000 1.0000
=-.0013  ~.0013
1.5690  1.5690
~.6878  ~,6878
<1095 -1095
~.0354  ~,035¢4
+1029 .1029
2.8253 2.8293
-.0609  ~.0609
-.0103  ~,0103
=.0467  -,0467
-9.8510 -9.8510
78.2751 35.1859
6.3453  2.9489
46.0406 21.7928
1.8951 <9145
12,4230  6.8599
.8053 4224
4336 .2243
. 2829 0155
-.0033 .0138
~.0004 - ,0004
-.0577  -.0577
~.0013 .0013

Dvnamic Case

ond~Period
Welphits

First-Period Sec
Weiphts
Qr, 1T QIII, 1V QI, II
-.1702 -,1702 1.0000
-, 0003 ~. 0003 -, 0010
~3.7276 -3.7276 1.6102
~2,1849 ~2,1849 -,7218
0214 0214 .0078
-.0029 .0029 . ~,0315
.0013 0013 -, 1093
-.0193 -.0193 ~7.2057
-.0566 ~.0566 L1025
.0079 0079 0104
1506 .1506 0042
-,0039 -.0039 10.1543
189.9260 187.6870 125.9190
9.7782 9.6629 10.1755
107.5410 106.2760 73.0794
4.1525  4,1035 - 2.8152
=44.8970 ~44.,3678 21.3683
1.4478 1.4308 1.2332
.05138 .0838 -.5340
~.0035 - ~,0023 -,6737
-.0110 00838 .0053
-.0378 -.0373 .0080
<1906 . ,1906 0560
-. 0000 -,0000 0223

QLLI, 1V

1.0000
- 0010
1.6102
-, 7218
0073
.0315

-.1093
~7.2057
.1025
.0104
0042
10.1543

47.5439
3.9153
26.9291
1.1846
6.3608
.5692

=, 2578
-.2248
-.0242
.0008
.0560
.0143




Quadratic Weights

Tavrgets

Instrunents

E
b4
p
RS
R
sD

G
PT
Cr
RD
NER

Linear Weights

Targets

Instruments

E
Y
P
RS
BT
SD

o0

CT

HFR
RR

Table 8

Estimated Welfare Weights When The
Target (B) Matvix is Diagonal:

Kennedy-Johnson Adninistration

Static Case

Dynamic Cage

Own-Period First-Period
Wedghts Welghts
QI, 1T QIii, 1Iv Qi, IT QITT
1.0000 1.0000 0665 L0665
~. 0005  -,0005 -. 0012  ~,0012
. 0068 .0068 L4851 <4351
~1.4438 -1.,4438 - 3234 -.3234
-.0069  -,0069 .0063 .0063
~-.0110 -,0110 -.0039 -~.0039
.Q008 00083 1239 L1239
1.2183 1.2183 ~.0765  -,0765
~-.0047  ~.0047 -.0233 -.0233
~-.0014 -.001¢4 .0003 . 0003
0124 0124 ~<.0570 =18.3304
6.7767  2.7856  ~11.9029 -11.4172
<3505 « 2494 1.5934  1.5277
2.2183  3.5415 45.5575 43.6747
«1367 .0645 . 23006 2214
=1.5775 . 20689 22.8566 21.9144
.0396 <0493 6576 0267
0071 .0051 5.9931  6.3511
. 4093 0531 -.0536  -.0287
. 0007 .0020 -.0084  ~,0002
0009  -,0090 -.0020 -,0020
-.0168 -.0168 1226 L1226
-.0253 <0253 ~.1723

~.1723

Second~Period

Welehts
s LV QL, IL  Qrii, IV
1.0000 1.0000
-, 0018 -, 0018
.01580 01860
-, 7259 ~. 7259
.0070 -,0070
-. 0060 -, 0060
-, 0052 =, 0082
4. 3422 L3422
+.0034 0034
. 0004 L0004
2.6255 2.6255
2.2344 ~-6.535
0813 .0859
4.3736 3.1103
0232 L0029
2.2249 1.1839
0566 0385
0534 .0406
-.0242 -.0029
-.0006 -, 0016
- 0006 -. 0006
.0103 .0103

~,0176

=, 0155
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Appendix A
Derivarion of the “acro-Policy Welfare Weights

from the Regression Coefficients

By regressing each of the deviations between the actual and desired
values of the instrumental variables (the x's) upon all of the deviations
between the actual and desirved values of the target variables (the y's) and
taking appropriate tvansformations of the regression coefficients, 1t is
possible to derive estimates of the relative welghts attached to the targets
and the instruments. In the ensuing analysis, four specifications of the
welfare function will be assumed:

1. One period horizon; A and B matriées diagonal.

2, 'Two period horizon;2 A and B matrices diagonal.

3. One period horizon; A matrix diagonal; B matyix

nondiagonal but symmetric.

4, Two period horizon; A matrix diagonal; B matrix

nondiagonal but symmetric.

Before discussing the specific relationships between the estimated
regression coefficlents and the welghts, it may be useful to summarize the

notation used throughout this analysis:

lIn all cases the C matrix is assumed to be null.
ZBecause of the size of the sample period and the number of variables needed
 to encompass differences in behavior between the Eilsenhower and Kennedy-~
Johnson years, it is only feasible to estimate the weights for a two
period horilzon. :
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% = deviation between actual and desived instrument 3 1o period k.

Yy = deviatlon between actval and desired target 1 in period ¢.

< , , , 1
vig = regression coefficient associated with the 40 target in
period t and the jth instrument in period k.,
ng = regression constant associated with instrument 3 in pexiod k.,
k

uj = disturbance term assoclated with instrument J in period k.

f;? = veduced form coefficient indicating the impact of instrument 3
initiated in period k upon target i in period t,

a? = quadratlic weight associated with Instrument j in perilod k.

b§ = quadratic weight associated with target 1 in period t.

q? = linear weight associated with instrument j in period k.

B; = linear weight associated with target 1 4in period t,

In the static case the following regressions are performed:

i 1, o1
(l), xj =g, t Ly

19 ¥y + uj i=1 ..., m

i=1

In the dynamic case the following regressions are performed:3

n

1 1 T 212, 1
(2.a) ®, = + O oYy, b L yyo 4 u
I Ted Tl Tt T 2 gl Yy
n
(2.6)  x2owy?oay 232,02

w2 +
37 Yoy o 171Ny

=1, ..., m

3Noi:e that the regressions in (1) only differ from those in (2.b) by the

omission of the first observation. _In (1) each x% 1¢ regressed against
all the y%, while in (2.b) each xttl 4g regressed”against all the y§+l.
Thus, the two specifications are éirtually identical.
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Fach regression coefficlent associated with the target variables is =

combination of the quadratic A-veights, the quadratic B-welghts, and the
reduced-form coefficients; each regression is a combination of the linear
o~ weights, the linear B-weights, the guadratic A-welghts ané the reduced
form coefficlents. The quadratic weights can be solved independently and
then taken as given to detetmine ﬁhe linear weights. Thus, we will fifét
consider the derivation of the quadratic weights and then of the linear

weights.

I. Quadratic Weight Derivation

A. A and B matrices diagonal; one-period time horizon.
As shown in the text, the quadratic weights bear the following

relationship to the regression coefficlents:

' 11 1,1, 1
(3) *Hj = rij (bi/aj) i=1, ...,‘n
j=1, «v., m
Define
Jd1 11 1 1 1 _
(4) Yij z \ij / rij = ~bi / aj i=1, ..., n
j=1, ..., m
Then sum ?i; over i and over j to derive the following relationships:
m m
1
(5.a) % yﬁ=—bi( E 1/a3) i=1, ..., n
=1 J=1
n n
(5.b) z ?i§=-l/a§( L b)) =1 ... m
1=1 : i=1
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Set bi = 1; then the solution to the welghts is given as follows:

m’ m
(6.2) b = % Yy Py 1=2, .., n
. §=1 §=1
1 13
(6.b) a% = - F b1 i ?11 J=1, ..., m
1 19
J iml =1

B. A and B matvices diagonal; two-period time horizon,
In this case the relationship between the welghts and the

regression coefficients is given by:

t

th tk
) :

Yij =ty @

/ a?) i=1, ..., n

g
'
=
1
E—l
oy
=3

Yo

The derivation of the second-period welghts 1s identical to that of

the one-period case and is given by:

m m
(8.a) bf = 3 ?ig ) ?ii 1=2, ..., n
j=1 i=1
n n
2 .2 22
aj = Ll bi Zl Yij j=1, ... . m
i= i=
Ltk otk th 2 _
Where Yij = 1ij rij and bl z 1.
To derive the é; welghts, sum the Yi}'coefficients over 1 and
golve for a;. Thus,
1 D22 o
(9.a) aj & - T birjj b yii =1, ..., m
i=] ’ i=]
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1 11
Similarly, to derive the bj weights, sum the Yii coefficlents over j

and solve for hi%

m
L (r

it , 1

1 moa
=y YR/ o an) =1, .0, 0
1] 1

(9.b) ‘ bi

C. A-matyrix diagonal R-matrix nondiagonal but symmetric,
. . tk
In this case, the relationship between each Yig coefflefent,
the A-weightg. the B-welghts, and the reduced form coefficients takes

the following form.

£k oo ekt
(10) Yij = l/aj [ E rhjbhi] ’ i=1, ..., n
he=]
) =1, .., m
g,k = 1,2
i i3 .
Since biﬁ = bj4 for 1 % j. there are m + I (n-1i) unknowns and mxn
- - i=0

equations. If there are more unknowns than equations, the weights can
be derived by segting_an appropriate number of ﬁhe‘yeigbtgﬁgqugl“to,zero.
If m=4 and n=6, the system’has exactly one degree of freedom. By setting
blml, it Is possible to derive a unique set of relative welghts. If
there are more quatiéns than uﬂknowné and m 4 while n 3 6, it is
possible to solve for the wéights by using overlapping subgroups of the
variables. Vhile the weights are not unique in thig case; the various
solution sets gilve some notion of the range of the wéightéi Thid’
procedure is used in the empirical analysis wheré'm-m n = 6, 'Let us

then consider the derivation of the weights when m=4 and n=6.
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Ab-

To derive the welghts when B is nondiagonal some additional

notation 1s needed. Let

n
Et% = [(mxn) x ¥ (n-1)] matrix of reduced forn coefficlents
” i=0
in the following form:

LEE tk th_th g tk
A UL LA M

tk| s Ttk ekl ek gl
TP 0 jo o plf ke tk rgk 9.0 0 0 o o

0 00 610 0:0 00 0 o o
0

. 3 |4 S S T S
o 18K 0 ' tk , th tk tk tk ' o
SR _._.__Om...?_.lzifl-r,l._,ﬁwj:’,z‘ 4 s g 0 0 0.0 0 o
0 0 E eth g R e e
e el S RS S 1 L AL IR S T
: s ' T e T R - . S
0000 0info 0 ore Lo g g ry 00 0 ek T
SR e e i e, S SN S o e e . ) : R A T
; (B e [ PR .l R e e et e e ..._._..;._.,A_.“..m_sw._. f
0 ¢ 0 ip bk 0 i tk £l T
o 1 00 0 g an g Lk tk th _tk
e O L W T S
[
I
Where tk
X,
il
tk ’
o= . = (mx1) column vector whose ri?
rtk elements consist of the impact of
im
- instrument j initiated in period Ik

upon target i in period ¢.

Moreover let

Ctk = [(mxn) x m] matrix of Y:? coefficients in the form




AT

thk
Y11 0
’ tk
0 * Vi
. - el
thk
tle
0
Ynl ’
© otk
0
YnmJ
5 n
bt = [ I (n-1)x1) vector of B-weights in period ¢,
i=o

a = (mx1) vector of A-~weights in period k,

et

One~period time horizon,

In the case of the one-period time horizon the general

system relation of the weights to the regression coefficient is

given by
I 11 b, ~
(a1 110 Oy -l =0
= al

The svstem will only be determinate 1f the weights are
normalized on a given instrument, say a, .

Beccuse of the nature of the E matrix, deleting a niven
column will usually cause the Partitioned matrix to become singular.

This will not bccur, however, 1f the system 1s normalized on an
instrument velipght,




Let:

7
gj = [(u-1) x 1] column vector of A-welghts with a
deleted

G nx (m-1) x E(-1)] matrix correspording to iy
with the forst column deleted
Then the welg

hts can be derived by solving the following system
of equations

F'B“
S S R -fc, ]
(12) [?11 : Cli[ !

where Cl = [1 x Z(n-1)] “column vector corresponding to the

fivst column of the ¢ matrix.

2. Two-period time horizon.
The solution to the second

~period weights 1g analogous
to the solution of the welghts in the atatic ca

s¢ and is simply
given by
- AT gg
(13) [g;z . 022 RO [02]
o a 2 )

To derive the firg

t period welghts, substitute into the
relationshipg given in the fir

st-period block of equations (i
equation 2,a),

.e.,
Thus |
‘B = . i “}’)
- ) - 1 . )
N e C L) o .o 3
(14.a) [Ell = . + (}321. 021! 3 0
- - a A o 1':
- 1 i1
Therefore, - - SO
— bl _
e T T Gy | S I WS IS
- Sl
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However, there are 25 unknowns and only 24 equations in the

1
equations given in (14.b). Thus it is wnecessary to set one bij = 0,
Let
ﬁ?l = [(nxm) % (E(n-1)-1)1 matrix corresponding to Ell
with the last column migsing corresponding to bl = 05

66

= [L{n-1)~1x1] vector of R-weights with one bé@ removed,

joat BDAY

Then the first-period weights can te solved using the following

system of equations: T
A 7 b)_
(15) [;711 T N LILRY
3 s |

IT. Linear Weights
The relationship between the linear welghts and the
regression constant 1s independent of the nature of the B matfix.
However, it does vary, depending upon whether the welfare function
has a one-or-two period horizon.
A.  One-period horizon

In this case, the relationship between the regression

constant and the weights is as follouws:

(16.a) Yij - ]‘/a;' (a; n ri} )

In matrix form this is given by

- =, . |
(16.b) al + RllBl AlGOl where

SIt 1s necessary to set h66 = 0 to ensuvxe the invertibility

‘of the partitioned matrix.
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= (mzl) vector of linear instrumental weights in veviod k,

™ 21

[

= (nxl) vector of linear target weighs in period ¢,
- (mxm) diagonal matrix of quadratic A-weilghts in period k.

kﬂ {mx1) vector of regression constants in period k.

i OC}? ;:PE
b

tk
Rth (nxm) matrix of reduced form coefficients (ri;) showing

the impact of instrument J initiated in period k upon

2

target i in period ¢,

Since there are min unknovns, Hut only m equations, it is

necessary to set n unknowns equal to zero. In this paper m=n=6,
k

Thus if all aj » 0, the B-weights can be derived by eolving the

following system of equations:

ey oo
(17) RiiFy Aoy

Similarly if alil Gf = 0, the Q-weights are easily derived
(18) 0’1 = A:LGOI

In the dynamic case there are two systems of equations:

11,1 n
1 1 0ot 21, 2
= 1 Y,.W, : Z . =
(19.a) Yoj “wif[aj 4+ igl i1 4+ imltijgi I 3=1, ..., m
a
J
2 2 22,2 '
. = X“‘ 3 =
(19.1) Yoy =1 ztaj + I (87 $=1, .v., m
: a

3
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These velationships can be expressed in matrix form as follows®

(20.8) G, + RyBy o RYB) = AGH,
(20.)  a, + 7y, = .
The B-weights can be derived by setting &1 = dz = 0,
Then
(21.a) ﬁizﬁz = Kzéoz
(21.D) Ry By AyGhy - RyyBy

Similarly the o-weights can be derived by setting

Bl = 82 = (0, Then

—
o~
(3]

M
s
=

¢
>

<

17 %1701

P
N
[
=2

ot

o3

i
o=

[p}]

2 7 Y02




Appendix B

Variables Used In Regression Equations

I. Target Variables

#
A. GNP: DY = GNP - GNp©
GNP = GNP, seasonally adjusted, quarterly totals

at annual rates, billions of 1953 dollers (K14, 1.2)

GNP%m GNP, 1955 IT; for other observatioﬁs, rates of
growth as followé:
48 1 - 55 1 : 3% per vyear
55 1T - 62 1V : 3.5¢ per year
63 1 - 651V : 3.759 per year

(Economic Report of the President, 1958)

&
B. Unemploywent: U = y-y
U= 7 of civilian labor force unemployed, seasonally
adjusted, quarterly,
*
U = 4%
#
C. Prices: DP =P - p
P = GNP deflator, quarterly average, seasonally
adjusted (NIA 8.1)
. ‘
P = GNP Deflator; 1958 - 100 ¢ 27 per year,
, %
D. 1Interest Rate: DRS = RS - RS
RS = 3-month treasury bill rate, market yield,
quarterly averape, not seasonally adjusted (FRD).
[Let rsi = interest rate in month 1,
then RS = (rsi + rs, + rs3) / 3]
*
RS = 3-month treasury bill note, market yield, quarterly

average of lagged monthly values

%
[RS" = (ry + 1y +r,) /3]




E. Government Surpluss DS =§ - §

8

4

¥. Balance

BT =

BT =

IT. Instrumental Variables:

. *
A. Governmenf Expenditures: DG =G - G

G =

%
G = Estimated cash budget expenditures. Expenditures for

actual surplus (¥), administrative budget, billions of
current dollars, quarterly totals at annval rates, not

seasonally adjusted (TR, Table 1).

+ Estlmated adninistrative budget survples (). Surplus

in year t, QI and QIT given by estimates in Januvary

of year t for fiscal year t (budget document FY t+l1).
Surplus din year t QIIT and QIV given by estimates in
January of year t for FY ttl.

of Trade: DB = BT -~ B'I‘g<

Balance of Trade (X-M), billions of current dollars,
quarterly at annual rates, seasonally adjusted (BS. 1967).
BTy 481 - 581V

BT(01); 591 - 651V

Total federal government expenditures, cash budget,
quarterly totals at annual rates, billions of cuvrent

dollars, not seasonally adjusted (BS, 1967, p. 94);

yeay tl QL and QlI given by estimates in budget
document FY t+1 for FY t; QITI and QIV given by

estimates in budget document FY t+41 for FY t+1.
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Ed
B. Personal Tax Rate: DPT = PT - PT

PT

desrhon 10

=

=

actual effective personal tax rate quarterly,

not seasonally adjusted.

= actptrec/act pty,

actptrec = actual personal tax receipts,

quarterly at annual rates, billions of current dollars,
not seasonally adjusted,

actpty = actual personal taxable income, quarterly

at annual rates, biilions of curvent dollars, not
seasonally adﬁusted (generated by FRB-MiT model)
dosired effective personal tax rate, quarterly not
seasonally adjusted

= desptrec/actpty;

desptrec = projected personal tax recelpts. Estimates
for year t, QI and OIT given by estimates in Budget
Document FY t+1 for FY t: QIIT and QIV given by

estimate in Budget document FY t+l for FY 41,

&

C. - Corporate Tax Receipts: DRC = TC = TC

AN

actetax

CTY

TC

8-

4

actctax/CTY

corporate tax receipté, administraﬁivé budget, billions
of current dollars, not seésonally adjusted, quarterly
at annual rates (TR)

corporate profits plus depreciation, billions of
current dollars, not seasonally adjusted, quarterly

at annual rates (NIA 1.14)

descrec/CTY




descréc = estimated corporate tax receipts, administrative
budget. Estimates for vear tlg QT and QI given
by estimates in Budget Document FY ¢+l for FV T
QITI and QIV given by estimates in Budget
Document FY t+1 for FY t+1
D. Rediscount Rate: DR = RD - RD
RD = federal funds rate, quarterly avervage of daily
figures, not seasonally adjusted.
RD* = rediscount rate, quarterly average of dailly
figures, not seasonally adjusted.
I
E. Net Free Reserves: DNFR = NFR - NFR*
NFR = Net free reserves, billions of current dollars,
quarterly averages, not geascnally adjusted (FRB)
NFR* = Target net free reserves, billions of current
dollars, quarterly averages, not seasonally
adjusted (OUC Minutes)
F. Reserve Requirements: DRR = RR - RR*
RR = Total Reserves / monetary base
RR* = Required Reserves / monetary base-(ménetary

base defined by MIT-FRD required reserve series)
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10,

11.

12,

13,
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