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ABSTRACT

Title of Dissertation: Interindustry and Macroeconomic Effects of
Monetary Policy: A Long Term, Modeling.
Perspective : C

Ralph Michael'Monaco, Doctor of - Philosophy, 1934.

Dissertation directed by: Clopper Almon, Jr., Professor of Economics

The effects and effectiveness of monetary policy changes are almost
always evaluated within the context of the quarterly macroeconometric
model. Such a model is not usually simulated very far into the future,
say two to fhree years at most. Thus, implications drawn from these
simulations do not reflect long term considérations of a continued
policy hég?hé:- Further, macroeconometric models are silent on the
differing effects of policy among jndustries. The pufpose of the
present study is to examine the long term, macroeconomic as well as

interindustry differences among possible Federal Reserve policy schemes.

The monetary policy model used to simulate these possible Federal
Reserve policy schemes is an‘annual, six-equation model predicting the
qﬁantity of M2 balances held in the economy and ffve interest rates of
varying maturitye. fhe exogenous policy variables aré the_non-Lbrroﬁed
reserves of the banking system and the required reserves of the banking
systém. The monetary policy model was designed to be in%erted intd av78
sector input-qutput model with eqonometrically gstimated equations for

the various final demand types. The input-output model includes a




price-income side which ;aléutates prices from the various components of
value added such as profits, labor compensation and indirect business
taxes. As part of the thesis, several of the sets of equations were
re-estimated and changes were made to the structure of the model to
allow a greater influence of interest rates. TheAconstrucfion of an
economically "reasonable" forecast pointed out further deficiencies
which were addfessed and dealt with in the fhesis. A forecast to 1995

is presented as a base from which various simulatjons are run.

Finally, the entire model is simulated from 1982 to 1991 under
various assumptions about the paths of monetary pricy variables. These
results are then compared with the results of similar ;imulations done
with modeLs.developed by three commercial forecasting houses. It is
found that fhe hodeL developed in the thesis compares very favorably
with the modelg of the commercial forecasters. Along with the
macroeconomic comparisons with fhe three other models, the interindustry
implications of these monetary policy regimes are developed to determine
which industries experience the most significant changes fn output and

employment in the face of the policy changes.



Preface

Over the past six years it has been my privilege to be associated.
with the interindustry Forecasting Project at the University of Maryland
(INFORUM) research group, first as a graduate research assistant, Later
as a dissertatidn fellow. The INFORUM model is a large interindustry
model of the United States economy which can be Linked to smaller models
of‘severaL foreign countries. In the‘courﬁe'of my worﬁrgith INFORUM, I
became interested in the subject of modelling in general, and, more
specifically, with model building, operation, and the forecasting
properties of large scale models. When the time arr%ved to choose a
dissertation topic, I saw the chance to combine an interest in models of
the monetary sector with the interest in large scale models in general
by building a small monetary sector model and incorpérating it into the
then-existing INFORUM model. The properties and forecasting
reasonableness of the newly revised model were to form the basis of the
thesis.

At approximately the same time as the dissertation decision,
INFORUM was "completing"” the building of a new domestic mode( for Chase
Econometrfcs. With the departure of the coordinator of the new model,

it fell to me to finish putting the new model together. Such a task
would enable me to become familiar with the new model and allow me to
use this new model as part of the proposed thesis. The projected
completion time for the task was one month.

Eleven months Llater the neﬁ model produced its first sensible
forecast. 'In‘the intervening time, much was learned and changed about

the economic structure, the estimated equations and the programming that

ii



comprised the new model.

. The interindustry model that finally emerged was far more
complicated and less manageable than the interindustry model originally
jntended to be used with this thesis. This decrease in manageability
stems primarily from the endogenizatiqn of real disposable income, a
variable which was exogenous in the earlier version of this model;
Programming complexity was enhanced by the simultaneous solution of
industry output and prices and by the requirement that the three
| individual pieces of the model be capable of’operating reasonabLyv
without the other two. The Fortran code for preparing data for the
model to Qse and for the model itself consists of approximately 10,000
lines. A complete printout of all of the variabLesvused in the model
for a typical forecast horizon of 15 years runs to well over 400 pages."

It must be hastily added that this model is very much a group
effort, with every member of the INFORUM staff contributing a great deal
to the workings and results of the model. Most of these efforts went to
the.important task of estimating the equations which fundamentally
comprise the model. The uofk of putting these equations fogether into a
model and writing the model software fell first to Patrick Henaff, who
brought the modél to near completion, and Llater to‘myself. Matthew Hyle
was responsible for the programming and equations of the price-income
side of thé model. The original set of programs around which the model
was designed was the effort of Clopper Almon and Dduglas Nyhus.

There are many people to thank for helping me, both with bringing
.the model to some sense‘of‘comptetion and in Helping with my thesis, two.
very intertwined tasks. I owe much to Matthew Hyle, who shared many a

long evening with me in our mutual quest to finish the model and our

iii



theses. 1 owe an eveh.greater debt to Margaret Buckler, who managed
always to be there at the right moment with advice or a friendly ear.
She has also made an art of writing display routines, without which the
model results could not be seen. Many ears were made available to me by
kindly souls. Améng the best were those of David Robison, Stephen
Poilock, Anthony Barbera, and Lorraine SuLLiVan. Daisy Foster lent her
fingers to the enterprise by helping with the typing.

A lLarge debt of gratitdde is owed to my thesis advisor and
sometimes sparring partnér, Clopper ALmoﬁ, who provided me with oﬁe of
.the greatest opportunities an economic modeler can be given -- thé
chance to participate in an important way in the construction of a new

kind of modele.
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Chapter 1. Introduction_and Summarx.'

‘The recent experience with high inﬂat'ion rates, high interest
rates and a slumping economy has brought the questions of the effects
- and effectiveness of monetary policy to center stage of the economic
policy debate. The tool used almost exclusively to determine the
effects of monetary policy changes is the quarterly macroeconometric
model;. While this tool is appropriate and useful for many pur’poses. it
is inappropriate to examine Long term consequences of a policy action,
Llargely because the focus when building these models is on the short
run. An equat1;on which fits the historical data well Q'il.l. extrapolate
the recent. past quite adequately into the near future and is the logical
choice for inclusion in a short=run forecasting model. Consider the
problem 6f forecasting consumption expenditures on durable goods; To
arrive at a relatively accurate forecast of e'xpenditures‘ a year or two
into the future, it is probably not necessary to account for the slowly
changing age composition of the popuLat'ion'. To foreéast consumption
expenditures on durables by 1995. however, the age compositi’on of the
population becomes a critical factor. since ‘som‘e age groups tend to make
more durable goods purchases than do other age groups. Modeling
considerations would probably favor the equation without demographic
influences, since very Little short-run explanatory power is added by
’the demographic variables and the cost of using and maintaining a model
compli¢ated by the introduction of demographic variables is higher than
the cost  of using and maintaining a Less complicated model. The policy
implicat‘fons of a model incLudingAd‘emographic vér'iables probably ,d'iffer‘

from a model without them., if only because the sensitivities to other



variables are different in the two models. Thus, using a model designed
for short term forecasting is generally inappropriate for long term

forecasting.

A second feature lacking in many macroecoﬁowetric modeLs is detail
about various industries in the economy. This is a particularly
important feature for monetary policy. One, if not the, major monetary
policy transmission mechanism is interestyrates.. Certain industries are
more sensitive to interest rate lLevels and changes than others. A model
wﬁich discriminates only among manufacturing, non-manufacturing and
service industries prevides less information about the more specific
effects of a policy change than does a medel which sub?divides each of
the three fndustries. Information about the effects of monetary poldicy
on the three eggregate sectors may be usefel to‘the Lumber‘industry, for
exemple, but not as useful as a model which‘includes a separate Lumber

industry as part of the model.

The purpose of this dissertation is to provide a framework for
analyzing the long term, interindustry effects of monetary policy. This
is accomplished by incorporating a simple monetary policy model into an
interﬁndustry model designed for long term forecasting. The combined
models then provide a siﬁulation tool for.anaLYZing the two issues
eiscussed ebove. Conceptually, the dissertation consists of three
pebts: deveLopinQ tﬁe monetery'modeL, revising and completing the
interindustry'model, and simulating fhe model under verious monetary
policy changes. This three part process is presented in‘chapters 2

| through 6.



In chapter 2., two competing approaches to interest rate modeling
are discussed. A variant of one of the approaches is selected as an
appropriate modeling approach in this particular environment. A
six-eqdation monetary model is then developed, estimated and simulated

independe'ntl.y of the Larger, interindustry model.

In chapter 3, the lLlarge interindustry model is introduced.
Interest rate sensitivities of various final demand equations are
pfesented. Two sets of regression equations are re-estimated to enhance
the interest rate sensitivity of the model. Changes in the structure of
the model calculation of foreign prices are presented. The solution

process and structure of the model is briefly outlined and discussed.

Chapter 4 consists of reporting the attempts to produce an
ecpnomically reasonable base forecast from which alternatives can be
run. In the course of these attempts, changes are made to major
macroeconomic equations in the model and several exogenous fixes are
developed. Several part’ial‘ runs of the model are presented and a base

- forecast is shown and discussed.

Chapter S compares the results of the base run‘\uith alternatives
produced when the monetary policy variabl.‘e_s‘are changed. Two
aLternat;ives invéstigate the efffécts of changing the growth rate of the
non-borrowed monetary basé. the principail' exogenous monetary policy
variable. Another scenario investigates the effect of differing reserve
requirements on the long term forecast. | Finally, a single scenario is

run which allows comparison of the base with a model that contains a



higher Level of interest rates. In all of these cases, long term
average growth rates are emphasized and are the subject of the
comparison. To keep the analysis to a manageable level, only the
macroeconomic results and the industry output results are the subject of

discussion.

In chapter 6. ﬁore long term average growth rate comparisons are
presented. This chapter focusses on the macroeconomic results of three
other Long term models run under similar mohetary policy assumptions.
These scenarios are compared with the model developed in the earlier
chapters run under the same policy assumptions. Weaknesses in all of
the models are revealed. More detailed results are presented for the
model developed in this thesis, which tends to reveal more clearly some

problems and results from fhe previous chapter.

Finally, a conclusion outlines some possible extensions of the
model. General comments about the viability and chabacterist{cs of the

‘model are presented.



Chapter 2. Monetary_ Sector

The pdrpose of this chapter is to discuss the problem of monetary
modelling and various approaches to dealing with the probLem; A sm’aLL.,
six—equation model is deVetOped, the purpovse of which is to provide la
framework incorporating movements‘in the fundamental factors in the
economy into interest rate determination. The model is designed to
become a part of a large, interindustry forecasting»model and 1is
estimated using annual data from 1960 to 1981. Simulations over subsets

of that data set are presented.

A model of the monetary sector should be able to meet two
requirements. First, the model should start from quantitites over which
the Federal Reserve has complete or nearly complete control and
translate ‘movements in these variables to other variables in the syst'em.
Second, the model‘ shquld be abL‘e'to prodube an array of interest rates,
botl:hl I.'png“ aﬁd sﬁort term. Hhil‘e:the size of fhé mod:el that meets these
two reqﬁi rements can vary quite substantially, these two tasks must bé

met. Two major types of models have been advanced as models of the
monetary sector. These are flow-of-funds models and bank-reéer;vles”
models. The bank-reserves type of model is by far the most prevalent
approach to monetary modelling, and we turn to examine these models

first.

Approaches_to_Monetary Modelling

The bank-reserves approach to monetary modelling begins with the

assumption that the market for bank reserves controls the short term



interest rate and that Llonger term interest rates can be modelled using
the short term rate via term—structure equations. 'To be more specific,
the model of short—term interest rate detérmination begins with the
definition of free reserves

(1) FR = NBR - RR

where
FR = free reserves of the banking system
NBR = non-borrowed reserves
RR = required reserves.

By realizing that required reserves can be uriften as some specified
fraction of total deposits and taking non-borrowed reserves as
exogenous, we can use equation (1) as the equivalent of the usual market
clearing condition in a three-equation model of the short term interest
rate:

(2) NBR

FR + qD

(3) FR = FR(Z,r)

&) D

DCX, r)
where

reserve requirement ratio

total deposits

exogenous variables which determine free reserves

exogenous variables which determine demand for deposits
short term interest rate.

S XNOUO
o nn

The usual épproach to monetary modelling has been to estimate equations
(3) and (4) and to solve the estimated money demand equations for the

interest rate when using exogenous non-borrowed reserve assumptions.



While this three-equation system meets the first requirement of a
monetary model, namely. allowing the modeler to begin from a variable
that the Fed can control,lit does not meet the second requirement of
having the capacity to generate lLong-term interest rates. This
deficiency is met by using a term—structure relation Like (5) 1in which
the long term rate is determined by the short term rate and other

variables, usually the inflation rate.
€-)) P, = rL(r, p)

where

long term interest rate

g
inflation rate.

p

The four equation model ((2) through (5)) is n§w a complete monetary
sector model and is a prétotype'of the monetary SEctor used in most
forecasting ﬁbdels of the U.S. economy. Naturélly) barticular models
vary greatly in terms of the number of equations, the type of data used
and the procedure used to estimate the equations.

A bank reserves model that is nearly as simple as the prototype
presented here is developed by Scadding for the Hickman-Coen
medium-range forecasting modeL.1 The monetary model isvan eight equation
model which predicts the quantity of M2 balances (old M2), the 90-day
Treasury bill rate, and the rate paid on time deposits by banks.
'Separate equations are‘estimated for excess reserves and borrowed
reéerves, which aré tﬁe coﬁponents of free reseEves. 'The model is
estimated using annual déta from 1924-1940, 1946-1966. Although the
Scadding version meets only the first requirement of monetary sector

models, the second requirement was met by the addition of a single term



structure equation estimated especially for the Hickman—Coen modeL.
This eqﬁation translates the Treasury bill rate into the AAA bond rate.
Cooper presents a quarterly versiop of the simple prototype and other
versions can be found in DelLeeuw and Hendershott.2 |

The Federal Reserve Bqérd's quarterly macroeconomic model is a much
Larger veréion of the prototype presgnted here. The complication in
this model arises from the division of total deposits into several
types. An equation is developed for demand deposits,‘overnight
repurchase agreements, Eurodollar accounts, money market mutual fund
accounts, aﬁd several other types of deposits. Since many of these
equations réquire different sets of exogenous variables, the size of the
overall model is increased by considerably more than just the number of
deposit equations.

‘In the determination of interest rates, an alternative to a bank
reserve model is a flou-of-funds model. In the flow-of-funds approach,
the demand and supply of each type of security for each of several
market partfcipants is explicitly modelled. The interest rates are
regarded as the prices which equilibrate the demand and supply of each
security fype. Two of the fécent examples of this appfoach are found {n
Hendershott and Backus et. al. .3 Such models are Qenerally,regarded as
more complete and consistent than bank reserves models for several
' reasons. f{rst, because>the deﬁ-of—funds models generally disaggregate
‘agents‘into more categories than the three of the bank reserves model,
(the Fed, the non-bank public and bahks) potentially important
‘diffebences in behavior.g(ossed bvef.by the aggregate hodeL can be
model Led with thé flow-of-funds abproéch; Second, since flow-of-funds

models try to present a complete balance sheet for each agent in the



model, certain theoretical balance §heet restrictions can easily be
imposed on the model which cannot be imposed on the more aggregate
model. The best example of these restrictions is the restriction that
pefmits changes in rates of return to affect only the composition and
not the size of the portfolio. Finally, the examination of separate
security markets allows portfolio-adjustment effects among various
securities.of differing maturity, which is in stark constrast to the
term-structure approach. The choice of which type of model to use to
“forecast interest rates, whether a flow-of-funds or aggregate bank
reserves model, becomes a queston of whether to use a large,
disaggregated, complex model or a small, highly aggregated model. The
key issue is whether the added size and complexity of the flow-of-funds
model adds enough to the accuracy of thé forecasts of the varipus
interest rates to justify the extra effort necessary to build, maintain,
and use the model.‘ Tﬁis fséue has been addressed by Hendershott and
Orlando who estimated each type of model using quarterly data from no
Later than 1966.1 to no later than 1971.4.S The bank reserve model
contains 13 equations and‘forecasfs three interest rates, the commercial
paper rafe, the AAA bond rate and a mortgage rate. The fLoQ-of—funds
mode l consists of 39 equations with seven agents and three assets.
Simulation of each model over the periqd 1972.1 to 1972.4 yielded the

following results for the three rates.



Table 2.1
Root Mean Square Errors 1972.1-1972.4

Rate on Asset ' Bank Reserves Flow of Funds

Levels Changes ~Levels Changes
Commercial paper A ‘ «41 | | =96 «50
Corporate Bond Rate 35 33 11 .09
Mortgage Rate «23 ’ 11 54 23

The comparison is presented using the root mean squared error of
the forecasted lLevels and the forecasted changes. The immediate
conclusion one canvdrau from this table is that neither method of
forecasting-intefést rates is substantially better than the other.
While the bank reserves model uas:better able to forecast the commercial
paper rate and mortgage rate, it was decidedly inferior in forecaéting ’
the corporate bond rate. The absence of a clearly superior method for
forecasting interest rates ieavés fhe conclusion that these tuovmodeLs
are roughly equivalent in their capacity for interest rate forecasting.
In view of this evidence, and the comparative ease of building, using,
and maintaining a smaller model, the aggregative approach to interest

rate forecasting was adopted.

Problems_of Implementation_of the Bank Reserve Models

The hallmark of the recent financial history of the United States
has beeh rapid innovation. While the cau#es of the innovative behavior
seem to be cleér; namely. the techﬁicél progress in funa transferring

and the resbonse of the financial éistem to high rates of inflation and

usury ceilings, the effect on the job of the monetary modeller has been



- to increase immensely the difficulty of forecasting. The inhovations in
the monetary sector show up as instabilities in the coefficients of the
‘estimated equations and make the use of these equations éuspect for
forecasting .6 This problem of instability has manifested itself in the
two key equations of the bank reserves models, the money demand equation
and the free reserves equation.

The money demand equation is perhaps the most frequently estimated
relatiqn in all of empirical economics. Thg usual approach to modelling
money demand is the Baumol-Tobinlapproach, which views the demand for
frgnsactions balances as an inventory problem. With a given level of
transactions and an opportunity cost to holding funds, the optimal size
of the inventory of transactions balances can be determined. This Line
of apalysis leads to the specification that the Logarithm of real
transﬁctions balances is linearly related to the lLogarithm of some
measure of income (permanent or cﬁrrent) and a short term interest rate.
Although this type of equation fit the data well and provided reasonable
forecasts out-of-sample simulations prior to 1973, the standard equation
began to féil on post=1973 data. Judd and Scadding provide a summary of
the stability problems associated with conventional money demand
equations and the steps taken to deal with this prpblem.7

Many of the attempts to "stabilize" the equation involve the
extenéion of thé definition of real money balances to include the new
interest bearing transactions accounts. This ihclusion has, however,’
changed the4hature of the money demand curve, since the short term
interest raté is now not solely a measure of the opportunity cost of
holdfng funds as was previously the case. To the extent that measures

of money balances include assets which bear market interest rates, the



sign on the short-term interest rate in the money demand equation should
be positive. not negative. This problem is especially acute for M2
demand curves, since by 1982, 64% of the non-M1 components of M2 bore

8 Presumably, the introduction of the

market related interest rates.
entire term structure of interest rates would be a soluton td this
problem; however, since thié redefinition is a relatively new
phenomenon, it would be impossible to estimate a relationship in which
the short term rate is positively related to real money balances and the
long term rate is negatively related to real money balances. The newest
type of accounts, "super NOW" and money market‘deppsit accoﬁnts, will,
over the horizon we are interested in, virtually eLiminaté the dichotomy
between transactions and savings accounts and probably change the M2
type deﬁand equation into one in which the short-term rates have
positive signs while the long-term rates have negative 'signs.9

While the demand side of bank reserves models has received
considerable attention, the supply side; as embodied in the free
reserves equation, hés received comparatively Llittle attention.
Unfortunatelx for monetary modelers, innovation in bank behavior has
affected the free reserves equation'in a manner similar to the money
demand equation. The conventional wisdom on the free reserves equation
relates the amount of free reserves to the discount rate, the short-term
interest rate, changes in reserve requirements and the volume of

commerqiaL loans.10

The diécount‘rqte measures the cost of borrowing
;:funds from the Fed, while the short-term interest rate measures the cost
of holding excess réserveé.. Thbs, the d{scount rate is expected to have
a positive coefficient ih a regression while the short term rate should

-enter with a negative sign. In quarterly equations, consideration is



taken of the change in reserve requirements having a négat'ive effect on
the Level of reserves (decreasing reserve requirements increasing free
reserves initially) and the effecf of commercial loans on free reserves.
Commercial Lloans are included because banks are presumed to sacrifice
tﬁeir excess reserves position or borrow from the discount window to
accommodate the demand for Loans in order to ma'intain a continuing
relationship ulith their debtors. This term, then, emphasizes the
residual nature of free reserves. ’

In a recent article, Lombra ‘and‘ Kadfman point out thatl the si mple
analytics behind this type of equation no longer obta'in.“ Instead, in a
world of Liability management, excess reserves and borrowed reserves
lose their pre-eminent role as the paths by which banks alter their
portfolios. The increasing importance of the federal funds market and
of certificates of deposit has enabled banks ‘to make Loans without
changing their holding of excess reserves or borrowing from the discount .
window.  Lombra and Kéufman provide some evidence that the standard
excessréservé equation has changed considerably by presenting the
results of a monthly fegression equ‘at'ion estimated over two separate
périods, 1960.1 to 1968.6 and 1969.1 to 1?76.12. The fit of the
equation using the Later sampLe_per'iod was substantially worse than the
fit of the equation over ‘the earL‘ieE period and the coefficients on the -
short term interest rate and discount rate switched signs between the
earlier_andﬁLater periods. Thus, there is some evidence that the key
relétion on thg supply of mohey 'side is unétable and some further
'eyider{é:e-that suggests'thafﬁ.fr"eérésérveé ._'d'einandv is no Longer the key
relation on the supply side. | |

The poi;nt of the preceding d'iscussion, is that although the bank



reserves models forecast interest rates roughly as well as larger, more
complicated models, recent financial innovations on the demand and
supply side make the use of.the bank resefves structural equations
suspect as forecasting tools. An alternative to the use of structural
models whose stability properties are suspect or whose properties under
a new environment are unknown is to estimate a reduced form equation on
the variable of interest directly. 1In this case, rather than estimating
the demand and sdpply of money, an equation is estimated to predict
intérest rates directly. Although this aﬁproach does not diminish the
structuratl instabilities except in thé~unlikely‘event that such
instabilities cancel out from the demand and supply side, the analysis
is made ﬁore convenient by'allouing all of the instabilities to be put
into a single equation which can be modified easily at the will of the
forecaster. As a practical matter, the forecaster often has a better
idea about the course of interest rates than about the structural
parameters of the demand and supply equations. |

In the small model developed here for inclusion into the larger,
interindustry model, there are six equations summarizing the monetary
sector. An equation is developed which translates fhe non-borrowed
monetary base into M2. This equation satisfies‘the firét requirement of
a monetary model. The second requirement is met by thé addition of five
interest rate‘equations. Each one of the equations will be dealt with

separately.



Estimating _the_model

To meet the requirement that the model should start from some
quantity over which the Fed has control, the nomborrowed monetary base
is taken as the exogenous variable and a single regression equation is
used to translate the base measure into the broader, M2 aggregate. This
equation explains the movement in the money multiplier, a concept‘uhich
contains elements of the demand and supply of money. The textbook
version of the M2 multiplier can be written as the solution to a

six—equation system:

(1) NB=dD + sS=FR + C
(2) FR = a1M2
(3) C= a2M2
4) D = a3M2
(5) §= a4M2’
(6) 2 =C+D+ S
where
NB = non—borrowed reserve base
FR = free reserves
D = transactions deposits
$§ = savings and time deposits
C = currency
d = required reserve ratio on transactions deposits
s = required reserve ratio on time and savings deposits

The solution for the M multiplier is:

- -1
4 a1 + az) -

While in the textbook case a, through a4 are fixed parameters, it is

. M2/NB = (da3 + sa

‘clear that they are really fdnctions of other variables such as interest
rates, income , and policy instruments of the Fed. Equation 2, for

example, could be replaced by the usual free reserves type of equation



and its parameters estimated prior to substitution into the money
multiplier equation. Alternatively, the a; can be viewed as possibly
very complicated non-linear functions of interest rates, income and
other exogenous variables, and an equation est%mated which is intended
to approximaté the more complicated function. This latter course was
taken. In order to understand better the factors which influence the
multiplier, it is important to know how the components moved in the
past.' Figures 2.1 and 2.2 present plots 6f the historical a; values
from 1960 to 1981. As these pictures show, rather steady declines in
the currency and demand deposit ratios are/someuhat offset by increases

12 Given the lower reserve

in the time and savings deposit ratio.
requirement ratio on time and sévings deposits, the effect of the
moyemehts of the a; has been to increaég the multiplier.. The free
reserve ratio, (a1), is by faf the smallest component, and shows no
consistent trend. Given its size, the free reserve ratio exerts a much
smaller influence on the multiplier than the other components.

An examination of the plots §uggests that to describe the Long term
movements in the multiplier, asset substitution between currency, demand
'depoSits and intéiest-bearing money accounfs‘must be modeled. As a
generalization, the use of cash management‘techniques is positively
related to the Losses sustained when the techniques are not adopted.
The major part:of these Losses is the result of high rates of inflation
‘and inferest. Cash'management; or pfocedures and‘habits ﬁhich tend to
minimize holdingé of non-interest bearing assets, has an element of
learning to it. Thué, once prbcedures are adopted; they are seLdom
discontinued when iﬁflafionvand interest;rafés faL( to iouer levels.

"Threshhold or ratchet type variables constructed from previous peaks of



FIGURE 2.1

FREE RESERVES AS PERCENTAGE OF M2

DATE FRR

Is *
60 0.04
61 0.16
62 0.12
63 0.05
64 0.03
65 -0.02
66 -0.06
67 0.04
68 -0.04
69 =0.15
70 -0.10
71 =-0.07
72 -0.01
73 =0.17
74 =0.21
75 0.01
76 0.01
7 =-0.02
78 -0.05
79 -0.08
80 -0.07
81 ~0.06

IS *

* * * *
| *
|
(
|
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
I*
| *
| *
| *
| *
| *
I *
I *

* * * *

~0.210 =0.131 -0.052 0.026

CURRENCY AS A PERCENTAGE OF M2

DATE CURR
T IS *
60 9.49
61 8.93
62 8.56
63 8.28
64 8.14
65 7.93
66 7.91
67 7.77
68 7 .62
69 T7.69
70 7.87
71 7.52
72 7.12
73 7.05
74 7 .26
75 7 .26
76 7.03
77 6.79
78 6.86
79 6.94
80 7.00
81 6.84
IS *

* * * *

—— —— — — . —t — — - —— S Sy Vo — . e — p— — —

* * ‘ * *
6.790 7.364 7.938 8.512

0.105



FIGURE 2.2
DEMAND DEPOSITS AS A PERCENTAGE OF M2

DATE DDPR
IS * * * * * *

60  36.68 | *

61  35.20 | *

62  33.38 | *

63 31.57 | *

64  30.24 | *

65  29.07 | *

66  28.39 | *

67  27.51 | *

68 27.19 | *

69  27.05 | *

70 26.81 | *

71 25.48 | *

72 24.30 | *

73 23.58 | o

74 . 22.99 | *

75 21.61 | *

76 19.81 | *

77 18.67 | *

78 18.32 | *

79 17.45 | * -

80  16.53 | *

81 13.69 |I#
IS * * * * * *

13.686 18.579 23.473 28.366 33.259
SAV + OCD + NTC + TDS + MFA AS A PERCENTAGE OF M2

DATE OTHR
IS * * * * * *
60 53.83 I* SAV = SAVINGS DEPOSITS
61 55.87 | * 0CD = OTHER CHECKABLE
62 58.06 | * DEPOSITS
63 60.15 | * . NTC = NON~BANK TRAVELERS®
64 61.62 | * CHECKS
65 62.99 | * TDS = SMALL TIME DEPOSITS
66 63.63 | * MFA = MONEY MARKET MUTUAL
67 64.56 | * FUND SHARES HELD BY
68 64.94 | * INDIVIDUALS
69 64.93 | *
70 65.02 | *
71 66.69 | *
72 68:20 | *
73 68.71 | *
74 68.83 | *
75 70.34 | *
76 72.17 | *
44 73.27 | *
78 73.31 | *
79 73.74 | *
80 T4.60 | *
81 77.27 | *
IS * * * * *

*
53.827 58.814 63.801  68.789 73.776



inflation or interest rates and used in the multiplier regression would
seem to follow the intuition described above. Other candidates for
incLusion‘in the money multiplier relation are a measure of required
reserves (which should be inversely Eeléted to the multiplier), a
measure of income growth, and perhaps a time trend. |

Several équations were estimated in an attempt to embody these
relationships. While other specifications included lags of various
lengths on the independent variables and a Log-linear transformation,
the specification which dominates all others in terms of goodness-of-fit
and out-of—sample'predictive power is a simple OLS regression on annual
data from 1960 to 1981 using the following variables:

90 day Tbeasury bitl rate‘

Percentage change in real GNP

Previous peak inflation rate or current rate, whichever is greater

Cover the period 1960 to 1981)

Total required reserves divided by M1 money supply

The Eesults of the estiﬁation are'pbesehted in Figure 2.3. The
coefficients are all of the proper sign, with previous peak inflation,
the Treasury bill rate and income growth forcing the multiplier up and
higher Levels of the required reserve ratio pushing the multiplier down.
The fit is extremely good and the residuals exhibit no sign of serial
correlation. | |
| 'Oﬁe test of the suitability of a regression for forecasting
purposes is its ability to simulate well out of the sample period. To
this end,.the same specification for the money multiplier Qas estimated
from 1960 to 1975 and simulated fronm 1976 to 1981. The results from
this exercise are presented in Figure 2.4. Génerally, the results are
quite‘gdod, iﬁdicating that the specification ié fairly stable. Thé

average absolute percentage error (AAPE) for the simulation period is



FIGURE 2.3

MONEY MULTIPLIER EQUATION ESTIMATED THROUGH 1981

4 SEE = 0.2168 RSQR = 0.9727 RBARSQ = 0.9663
RHO = -0.0992 DW = 2.198 AAPE = 2.21
VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN

INTERCEPT 7 .660589 7.02 0.883 97 .39 1.0000
"~ PPINFL 0.310161 11.29 0.198 191.40 5.5418
RTB 0.120063 3.84  0.081 36.64 5.8540
PCRG ' 0.147334 5.48 0.058 66.29 3.4383
REQRES =0.015463 -2.14 -0.221 12.68 123.7882
MMULT | DEPENDENT VARIABLE = = = = = - 8.67467

MONEY MULTIPLIER

DATE ACTUAL  PREDIC MISS

IS * IS+ IS A-P * * * * *
60 6.49 6.87 -0.38% +
61 6.75 6.84 =0.09 *+

62 7.05 739 ~0.35 * +
63 7«45 7.23 0.21 + *
64 7.63 7.46 0.18 + *
65 7.86 7.70 0.16 + %
67 8.01 754 0.47 -+ *
68 8.16 8.28 -0.12 ' N
69 8.20 8.41 -0.21 * +
70 8.05 8.01 0.05 +*
71 8.40 8.27 0.13 +*
72 8.82 8.57 0.25 + *
73 9.25 9.16 0.09 +*
74 8.99 9.18 -0.19 * +
75 9.23 9.15 0.08 +%
76 9.88 10.15 -0.28 * +
7 10.45 10.28 0.17 +*
78 10.43 10.41 0.01 +
79 10.36 10-50 -0.14 *‘+
80 10.44 10.25 0.19 ‘ A
&1 11.01 11.05 -0.04 '
IS * IS+ IS A-P * * * * *

6.487 7.458 8.429 9.400 10.371

MMULT = M2 / (NONBORROWED RESERVES + CURRENCY)
REQRES ' = REQUIRED RESERVES / M1

PPINFL = PREVIOUS PEAK INFLATION RATE

PCRG = PERCENTAGE CHANGE IN REAL GNP

RTB =

90 DAY TREASURY BILL RATE



FIGURE 2.4

MONEY -MULTIPLIER EQUATION ESTIMATED THROUGH 1975

4 SEE =

0.2274 RSQR = 0.9239 RBARSQ = 0.8962
RHO =  -0.1233 DW = 2.247 AAPE = 2.35
VARIABLE ‘ REGRES-COEF T-~VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 7.876002 2.85 0.982 31.77 1.0000
PPINFL 0.351301 6.23 0.183 112.71 4.,1722
RTB 0.079398 1.05 0.047 4.91 4.7232
PCRG 0.169629 4.70 0.073 73.42 3.4353
REQRES =-0.017503 -0.80 -0.285 2.89 130.3626
MMULT DEPENDENT VARIABLE = = = = = =~ 8.01766
AAPE IN TEST PERIOD = 2.28 ,
MONEY MULTIPLIER
DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * * * *
60 6.49 6.82 =0.34% +
61 6.75 6.82 -0.07 *+
62 7.05 743 -0.39 * o+
63 745 7.23 0.22 + *
64 7.63 7.46 0.17 +x
65 7.86 7.72 0.15 + *
66 7.94 8.13 =-0.20 ‘ * +
67 8.01 751 0.51 + *
69 8.20 8.36 -0.16 * +
70 8.05 7.91 0.15 + *
71 8.40 8.33 0.07 +
72 8.82 8.69 0.12 + %
73 9.25 9.19 0.06 +
74 8.99 9.15 -0.16 *+
75 9.23 9.23 0.00 : + ‘
76 9.88 10.43 =0.56 =========SIMUL * +
(44 10.45 10.56 -0.12 *+
78 10.43 10.60 =0.17 * +
79 10.36 10.54 -0.18 * +
80 10.44 10.15 0.29 ’ + *
81 11.01 10.93 0.09
IS * IS+ IS A-P * % * * *
7.450 10.337

6.487 8.412 9.375

+*



Lower than the same statistic computed over the regréssion sample
period. In both estimations, the primary explanatory varijables are the
previous peak inflation rate and the percentage éhange in real GNP,

Having established a relation between the non-borrowed monetary
base and a more éomprehensive monetary aggregate, we turn to the task of
developing equations to forecast interest rates. The starting poiht for
the development of these equations is the Lliquidity preference model and
the modelling itself follows closely the work done by Feldstein and
Eckstein 13. The Feldstein and Eckstein work was directed toward
assessing the fundamental determinants of the long-term interest rate,
rather than the short term rate. Such an approach is in direct contrast
to bank Eeserves models in which the short rate is modeled more
"structurally” thén the Llong rate and in which the Long rate is modeled
via term structure equations. The Feldstein and Eckstein approach was
chosen for many reasons. |

Fifst, there is a large body of empirical evidence suggesting that
the interest rate which enters the decision to invest in plant or
equipment is the long-term rate. The use of the long-term rate in the
behavioral equations used to forecast investment and structures is also
‘a feature of the intérindustry model fdr which this monetéry sub-model
is designed. Given the‘pre-eminent role of the Ldng rate to the "real”,
(as opposed to nominal), economy, it would seem more appropriate to make
the long rate respond to fundamental.changes in the economy directly,
ratﬁer than héving the Llong réte respond indirectly through movements in
the short rate. It is a well establishéd empirical fact fhat short
rates are more volatile than long rates. GiVen that both long and short

rates are responding to the same economy, the relative volatility of



short rates is evidence that short rates respohd to transitory events
more strongly than do long rates. Since thg primary emphasis of the
Largé {nterindustry model is to'pboduce‘long-term forecasts with less
emphésis on accurately tracking shorf-fﬁn; cyclical phenomena, the -
conventional term-structure approach to Long-tefm interest raté
determination was eschewed.

Perhaps more important than the above reasons for modelling the
long rates directly is the changing nature of the money demand curve.
The standard Liquidity preference approach defines an inverse
relationéhip between the quantity of money held (where money has no
expli#i@ yiéld) and the rate of return on short-term, liquid assets. As
‘more interest-bearing asset accounts become part of the generally
accepted definition of money, and as these acéounts begin to bear
market-related interest rates, the inverse relation between the short
term interest rate and the quantity of money becomes more tenuous.
Forecast%ng movements‘in‘Long-term'rates via short rates, themselves
determined by an equation which is certainly.changing, is surely an
unsatisfactory procedure. For this study, thérefore, an equation is
developed‘uhich defines the'majbr money substitute as long term
government securities. Thus the rate of return on long term government
securities is seen as the opportunity cost of holding money-type
accounts. | |
e The‘above analysis suggests that if the term étructure relation is
to be used af all, it should be used in a way opposite to fhe way it is
used in the current Lliterature. 1In general, term structure theories:
suggest onLy’that long and short rates are related. They do not suggest

that the short rate "causes" or "determines" lLong rates, although the



conventional approach uses short rates to determine long rates. It
would seem that a relation could be developed which makes the short rate
a function of the long rate. Equations using th'is "reverse" term
structure relation were estimated using annual data over the 1959-81
period vérying‘the specifications slightly. The result of this effort
was that all of the "reverse'" term structure equations provided
forecasts of the short rate that were implausibly volatile for
reasonable forecasts of the Long‘r‘ate. ‘ Such a result is hardly
surprising, since conventional term structure relations have been
criticized on the grounds that the forecasts that they produge of long
rates are implausibly §mgg;h.14 The result obtained from the reverse
term structure equations 'fs another view of the same phenomenon. Since
an equation which produces reasonable shért rates from a set of
reasonable long rates could not be found, the attempt to make use of the
term structure to aid in forecasting either long or short term rates was
abandoned. Instead, the short term interest rate equation uses the same
set of independent variables as the Long rate, with the structural
differences between the Long and short rates indicated by the relative
importance of the independent variables.

Having discussed the approach to modelling interest rates, we can
now turn to a more detailed discussion of their specifications. The
~equation used to predict the 10 year Treasury bond rate, the Long term,
riskless asset considered in the model, is fairly simple. The
specification is the result of an attempt to incorporate influences from
the monetary sector, from real aggregate demand, and from inflation.

Many equations were tried, varying the monetary policy variable, the

indicator of aggregate demand and the Length of the lag on inflation.



For the monetary policy variable, the percentage change in the monetary
base, the percentage change in non-borrowed reserves and the percentage
change in M2 balances were among the variables tried. The variable
chosen to represent monetary forces is the ratio of M2 to nominal GNP.
The sign on this variable in an interest rafe equation should be
negative, reflecting the idea that greater quantities of M2 holdings are
associated with Lower Long term bond rates, for a given Level of nominal
income. For the aggregate demand indicator two main variables uefe
tried: the overall unemployment rate and thé rate of growth in real
GNP. Each of these were tried in several transformations including the
Llogarithm of real output and the inverse of the unemployment rate. The
percentage change in real GNP was selected as the aggregate demand
indicator. A Lag of one year was found to be useful in explaining
inferest rate movements.

The rate of inflation is the third major influence on rates and it
is by far the factor to which the most attention has been paid in the
recent literature. The rate of inflation, in various Lag distributions,
enters interest rate equations as a proxy for the expected rate of
growth of the price level. Although many early economic writers
realized and discussed the relationship between expected infLat%on and
interest rates, Irving Fisher is generally credited with inventing tﬁe
proposition that the nominal rate of interest can be decomposed into a
real fate of interest and the éxpected rate of growth in the price
I.evel..15 Armed with this simple idea, and proposing the idea that with
perfect foresight movements in nominal interest rates uohld be dominated
by movements in the inflation rate, Fisher conducted some empirical

tests of his theory. His conclusions were that perfect foresight had to



be rejécted because inflation was not passed completely through to
nominal rates. Fisher's lLater empirical work showed that the highest
simple correlations between inflation and interest rates could be
obtained when the inflation effect was distributed over time, with the
periods extending 20 to 30 years. Fisher's interpretation of this
- correlation was that price lLevel changes resulted in changes in real
economic activity, which took much time for the economy to work through.

As is the case with many simple and useful ideas, the Fisher
decompostion of nominal rétes was reinterpreted to mean something that
was not originally intended: that real interest rates could be
adequately described by the constant term in a regression and that the
expected rate of growth in the price level could be adequately
represented by a distributed Lag on past inflation rates. As the
importance of expectations of all types to economic behavior has become
more recognized, the Fisher relation has become the battleground in the
war between the rational expectations school and the more traditional
- macroeconomic theorists. Skirmishes have been fought over the proper
econometric technique to usevto estimate the model, uhethef survey data
for inflation expectations is adequaté for use in the model and uhethér
the size of the coefficient on the inflation term should be unity. The
qoncLusions most recently drawn about the modéL #re very much Llike the
conclusions drawn by Fisher himself, namely that the expected real rate
diverges from the realized real rate systematiéally with the inflation
rate. Thi§ conclusion suggests that there is considerable money
illusion in securities markets. This illusion should have an effect on
real economic activity, in the manner.proposed by Fisher.16

A very useful result of the Fisher relation resurgence is the



recognition that because nominal interest income is taxed, the
maihtenance of after-tax real returns implies a more than directly
proportional relationship bewteen inflation and interest rates. For
example, with a 502 marginal tax rate, the preservation of a 2% real
rate of return after a fully expected rate of price increase of 8%
require§ the nominal interest rate to rise by 16 percentage points.

Summers places the approximate value of the coefficient on expected
inflation at 1.3 when the distortions of the tax system are
considered.17

Having observed that the rate of inflation is particularly
important for interest rate equations, a three-year moving average of
the rate of growth in the GNP deflator is included in the interest rate
equations developed for the present model. The fact that annual data
are used precluded more sopﬁisticated analysis of the Lag distribution
on inflation. Thus the point should be made clear that the three-year
moving average is not intended to be the definitive description of the
expectations-generating mechanism. Rather, the three-year moving‘
average is best viewed as an adequate device to reL#te inflation and
interest rates.

Figure 2.5 reports the results of estimating an equation of the
discussed form using OLS and annual data from 1960 to 1981. The
inflation variable is by far the most important variable in the equation
and since its coefficient is much less than 1.3, the equation suggests
that fhere is considerable money illusion in the iO year bond market.
While all of the coefficients are of the proper sign and the equation
fits relatively well, the Low Durbin-Watson statistic suggests that some

systematic influence is not represented by the independent variables.



FIGURE 2.5

10 YEAR TREASURY BOND RATE ESTIMATED THROUGH 1981

4 SEE = 0.7488 RSQR = 0.9149 RBARS@ = 0.8949
RHO = 0.5078 DW = 0.984 AAPE = 9.10
VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 40.476070 4.21 6.054 42.83 1.0000
CAMK =62.254456 =3.98 -5.839 39.01 0.6270
PCRG ‘ 0.173474 1.65 0.089 7.69 3.4383
PCRG(T=1) 0.070394 0.81 0.038 1.92 3.6192
LINFL 0.951267 10.94 0.657 183.58 4.6199
RTB10Y DEPENDENT VARIABLE = = = = - =~ 6.68591

LONG TERM INTEREST RATE EQUATION

DATE ACTUAL  PREDIC MISS
IS * IS + IS A-P * * * * *
60 4.12 5655 =1.43 * +
61 3.88 3.95 -0.07 +
62 3495 4.33 -0.38 * +
63 4.00 3.17  0.83+ =
64 4.19 3.09 1.10+ =

65 4.28 3.52 0.76 + *

66 4.92 5.14 -0.22 *+

67 5.07 4,59 0.48 + *

68 565 5.70 -0.05 +

69 6.67 6.82 -0.15 *+

70 735 739 -0.04 +

71 6.16 6.72 =0.56 ‘ * +

72 6.21 6.18 0.03 +

73 6.84 7.1 =0.27 *+

74 7.56 7.92 ~0.36 *+

75 7.99 8.47 -0.48 * +

76 7.61 8.63 -1.02 : * +

7 742 7.70 -0.28 * +

78 8.41 8.27 0.14 +*

79 9.44 10.20 -0.76 * o+

80 11.46 10.67 0.79 + *

81 13.91 11.98 1.93 : + *
‘ IS * IS + IS A=P * * * * *

3.092 5.394 74695 9.997 12.299 .

RTB10Y = RATE ON 10 YEAR TREASURY BONDS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980

1.00 IN 1981, O ELSEWHERE



FIGURE 2.6
90 DAY TREASURY BILL EQUATION ESTIMATED THROUGH 1981

4 SEE = 1.2133  RSQR = 0.8311 RBARSQ = 0.7913

RHO = 0.6581 DW = 0.684 AAPE = 20.22

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN

INTERCEPT 63.096112 4.05 10.778 40.10 1.0000
CAMK =101.697713 -4.01 -10.893 39.56 0.6270
‘PCRG 0.236224 1.38 0.139 549 3.4383
PCRG(T=1) 0.289573 2.06 0.179 11.79 3.6192
LINFL 1.010061 7.17 0.797 100.60 4.6199
RTB DEPENDENT VARIABLE = = = = = =~ 5.85401

TREASURY BILL EQUATION

DATE ACTUAL  PREDIC MISS
IS * IS + IS A-P * . * * .
60 2.95 5.94 -3 .00 * +
61 2.38 2.78 -0.41 * +
62 2.78 3.44 -0.66 * 4+
63 3.16 2.20 0.96 + *

64 3455 1.59 1.96+ *

65 3.95 2442 1.53 + *

66 4.88 4,88 -0.00 +

67 4,33 3.86 0.47 + %

68  5.34 4.62 0.72 + *

69 6.69 6.51 0.18 +*

70 6.44 6.83 -0.39 *+

71 434 4,95 =-0.61 * +

72 4.07 477 -0.70 * +

73 7.02 6.62 0.41 + %

74 7.87 7.59 0.28 +h

75 5.82 6.47  -0.65 * o+

76 5.00 6.41 -1 41 * +

77 5.27 6.56 -1.29 * +

78 7.22 7.89 =0.67 * +

79 10.04 10.39 =-0.35 * +

80 11.62 10.48 1.13 + *x

81 14.08 11.58 2.50 : + *
IS * IS+ IS A-P * * * * *

1.595 4.251 6.906 9.562 12.218

RTB = RATE ON TREASURY BILLS, NEW ISSUES, 90 DAYS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980

1.00 IN 1981, O ELSEWHERE



(The same pattern is exhibited by the short term rate equation. See
" Figure 2.6.) By examining the columns Llabel led MISS, it can be seen
,thﬁt the worst over-prediction/occurs in 1974 and the worst
" under-predictions are in 1980 and 1981. The 1981 miss is fully 13% of
the observed 10 year bond rate while the miss in the short rate equation
js 18% of the actual short rate in 1981. These large misses by the
equation in the last few years may be reflecting the rather tumultuous
" recent financial history. At lLeast three major causes may be offered to
explain the run=-up of interest rates over the period 1979-81. These
are: the change in announced operating procedure of the Fed, the
imposition and removal of credit restrictions in 1980, and the furor
over the size of the FéderaL government deficit. The effecf on interest
rate of each of these factors will be briefly discussed.

The change in October 1979 by the Federal Reserve to an operating
procedure that placed much greater emphasis on maintaining targetted
rates of growth of monetary aggregates greatly influenced interest
rates. The immediate effect on interest rates was an increase in their
volatility. According to Johnson, the standard deviation of weekly data
on the three month Treasuryvbill rate increased from 1.57 percentage
points over the period from January 1968 to September 1979, to 2.39
percentage points over the period from October 1979 to September 1980.18
Similar increases were found for Treasury bills and bonds across the

maturity spectrum. Johnson concludes that




Much of this increase in variability reflects, of course,

the unusually sharp cyclical swings experienced. this

past year {1980): but even apart from those

swings, Tre§sury rat?s_have.shoun considerably150re

nonsystematic variability since October 1979.

The question of whether this increased variability of rates by itself
has Led to higher average rates is a difficult one to answer
empirically, primarily because the '"sharp cyclical swings" to which
Johnson refers make it difficult to distinguish procedure-change effects
froﬁ the usual economic effects. It can be argued, however, that the
increase in variability and Levels of rates are responses to another
factor, namely, uncertainty over the course of monetary policy and the
workability of the new procedure. This uncertainty may have forced
lenders to demand some premium for parting with their money over some
period, as market participants assimilated the new environment.

The imposition of credit controls and the announcement of a 3%
discount rate surcharge in March of 1980 gave interest rates of all
maturities an upward push. Although the credit controls and the
surcharge were removed in May of that same year, a 2% surcharge was
re-established in November and was continued into 1981. The effect of
these surcharges was to increase the Levels of all rates, either through
'increasing'the cost of funds to banks or via "announcement” effects.
The imposition and removal may have heightened the Level of uncertainty
about policy and further increased the uncertainty premuim. |

Finally, the furor over the size of the Fedéral government deficit

added another kind of uncertainty or fear‘premium to interest rates.

According to Brunner, the explosion in interest rates in 1981 was due to



the addition of a "« . . substantial risk premium which hardly ever

n20 He asserts that

entered in the past history of our financial markets.
risk premium was brought on by the uncertainty imposed by U. S.
policy-makers. Market participants tell a similar story.‘ Irwin L.
Kellner, of Manufacturer's Hanover Trust Company, attributes the level
of interesf rates in the second half of 1981 to a "fear premium" brought
on by the uncertainty about the course of the Federal budget deficits.z1
Market participants may expect the Long term inflation rate to be higher
with higher deficits, thereby pushing up lLonger rates. Uncertainty
about the extent of the effective budget cuts that were part of the
Reagan economic program may have contributed to the rise in interest
rates by making it nearly impossible to figure out the extent of the
government's borrowing needs.

Ffom the preceding paragraphs it is evident that the post-1979
period is unusually turbulent and atypical of the rest of the post-WWII
period. The econometric response to a few data points which are

different in some way from other points in the series is to use a dummy

variable. In this case, a dummy variable of the following form was

constructed: ‘
Value Period
0.00 1960-78
0.25 1979
1.00 1980
1.00 ' 1981

The <25 in 1979 reflects the one quarter of the new Fed operating
procedure, while the ones in the other periods reflect all three
reasons.

Re-estimating the two interest rate equations after adding the

dummy variables to each resulted in the estimates presented in Figures



FIGURE 2.7

10 YEAR TREASURY BOND EQUATION WITH DUMMY VARIABLE, THROUGH 1981

5 SEE = 0.4476 RSQR = 0.9696 RBARSQ = 0.9601
RHO = 0.0919 DW = 1.816 AAPE = 5.12

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN

INTERCEPT 19.121382 2.68 2.860 20.33 1.0000
CAMK =27 044515 =2.32 =2.536 15.60 0.6270
PCRG 0.095947 1.44 0.049 = 6.31 3.4383
PCRG(T-1) 0.083189 155 0.045 7.29 3.6192
LINFL 0.776210 12.37 0.536 225.13 4.6199
DUM79 2.987819 5.36 0.046 67.29 0.1023
RTB10Y DEPENDENT VARIABLE = - - = - - 6.6859

LONG TERM INTEREST RATE EQUATION

DATE ACTUAL PREDIC MISS
: IS * IS + IS A=P * * * * *
60 4.12 5-00 -0.88 * +
61 3.88 4.02 =0.14%+
62 3495 4.21 ~0.26%+
63 4,00 3.82 0.18+
64 4,19 3.79 0.40+%
65 4,28 4.10 0.18 +*
66 4.92 5.05 -0.13 +
67 5.07 4.92 0.15 +

68  5.65 5.54 0.11 +

69  6.67 6.32 0.35 +ox

70 7.35 6.70 0.65 + o*

7 6.16 6.39  -0.23 O x s

72 6.21 6.27  -0.06 +

73 6.84 6.84 0.00 +

74 7.56 7.53 0.03 | +

75 7.99 8.03  -0.04 +

76 7.61 8.15  -0.54 * 4

7 7.2 7.73  =0.31 * +

78 8.41 7.74  0.67 P

79 944 9.65  -0.21 *+

80  11.46  12.32  -0.86 * o+

81  13.91  12.99  0.92 + o
IS * IS + IS A=P * * * * %

3.793 5.945 8.098 10.251 12.403

RTB10Y = RATE ON 10 YEAR TREASURY BONDS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980 \

1.00 IN 1981, O ELSEWHERE



2.7 and 2.8. The fit of both equations has been enhanced considerably
and the residuals now display no evidence of serial correlation. For
the 10 year bond rate, the coefficient on the three year moving average
inflation term has declined from .95 to .77 while the elasticity on the
liquidity term has been cut in half. Examining the éoefficient'on the
dummy suggests that the three factors discusséd above added
approximately 3 percentage points to the Long rate.

Turning to the short rate, the same pattern of a reduced
coefficient on the inflation term and the M2 term is found. The
coefficient of the dummy in the short rate equation suggests that the
short rate was pushed up by nearly 4 percentage points because of the
above-mentioned factors.

In order to examine the suitability of these equations for
forecasting purposes, these equations were estimated from 1960 to 1975
and simulated over the 1976-81 period. Since the period 1979-81 has
aLready been established as an unusual ﬁeriod, we should not expect the
equations estimated from 1960-75 to simulate well over the 1979-81
per{od. It was decided that the values for the dummy from the
estimation déne over the 1960-81 would be applied during the relevant
period during the simulation. The results of the estimations and
simqlations are reported in Figures 2.9 and 2.10. The results indicate
a dimimution in the fit of both the Long and short rate eqdations and a
deterioration in the Durbin-wétson statistic in the Long rate equation.
The AAPE of the simulation for the Long rate equation is nearly twice
that of the same statistic computed over the sample period. The AAPE of
the short rate simulation is much worse than the long rate with an

average miss of nearly 18. This figure is héavily influenced by severe



FIGURE 2.8

90 DAY TREASURY BILL EQUATION WITH DUMMY VARIABLE, THROUGH 1981

5 SEE = 0.8747 RSQR = 0.9122 RBARSQ = 0.8847
RHO = 0.3600 DW = 1.280 AAPE = 14,26
VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT - 33.186765 2.38 5.669 16.33 1.0000
CAMK =52.382718 -2.30 =5.611 15.34 0.6270
PCRG 0.127639 0.98 0.075 2.97 3.4383
PCRG(T-1) 0.307495 2.94 0.190 24.12 3.6192
LINFL 0.764876 6.24 0.604 85.29 4.6199
DUM79 4.184736 3.84 0.073 38.70 0.1023
RTB DEPENDENT VARIABLE = = = = = - 5485401

TREASURY BILL EQUATION

‘DATE ACTUAL PREDIC MISS
' IS * IS + IS A=P * * * * *
61 2.38 2.88 =0.50*% +
62 2.78 3.27 =0.49 * +
63 3.16 3.11 0.05 +*
64 3.55 2.58 0.98+
65 3.95 3.23 0.72 + =*

66 4.88 4.76 0.12 +*

67 4,33 4.32 0.01 +

68 5.34 4.39 0.96 + *

69 6.69 5.81 0.87 + &

70 6.44 5.86 0.58 + *

7 434 4.49 =0.15 *+

72 4.07 4.89 -0.83 * o+

73 - 7.02 6.24 0.79 + *x

74 7.87 7.03 0.84 + *

75 5.82 5.86 -0.03 +

76 5.00 5.73 =0.74 * +

44 5.27 6.60 -1.34 * +

78 7.22 7.15 0.08 +

79 10.04 9.62 0.42 +*

80 11.62 12.80 -1.18 k4

81 14.08 13.00 1.08 + *
IS * IS + IS A=P * %* : * * *

2.376 4.865  7.355 9.844 12.334

RTB = RATE ON TREASURY BILLS, NEW ISSUES, 90 DAYS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980

1.00 IN 1981, O ELSEWHERE



FIGURE 2.9

10 YEAR TREASURY BOND EQUATION ESTIMATED THROUGH 1975
WITH DUMMY IN SIMULATION

4 SEE = 0.3041 RSQR = 0.9551 RBARSQ = 0.9387

RHO = 0.4443 DW = 1.111 ‘AAPE = 3.59 .

VARIABLE REGRES=-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN

INTERCEPT 9.803469 1.66 1.766 11.77 1.0000

CAMK =11.956919 -1.23 =1.353 6.68 0.6282

PCRG 0.039534 0.66 0.024 1.97 344353

PCRG(T-1) 0.100545 2.12 0.070 18.66 3.8799

LINFL 0.772435 11.73 0.493 267.40 3.5405

RTB10Y DEPENDENT VARIABLE = = = = = = 555250

AAPE IN TEST PERIOD = 13.38

AAPE IN TEST PERIOD WITH DUMMY VARIABLE (DUM79) = 4.93

LONG TERM INTEREST RATE EQUATION

DATE ACTUAL PREDIC MISS ‘
IS * IS + IS A-P * * * * *

60 412 475 =0.63 * +

61 3.88 3.96 -0.08+

62 3.95 3.99 -0.04+

63 4.00 4.00 -0.00+

64 4.19 3.97 0.224*

65 4.28 4.23 0.05 +

66 4,92 4.94 -0.02 +

67 5.07 5.10 -0.03 +

68 5.65 5.48 0.17 +*

69 6.67 6.23 0.44 + &

70 7 .35 6.62 0.73 + &

71 6.16 6.37 -0.21 *+

72 6.21 6.39 -0.18 *+

73 6.84 6.84 0.00 +

74 7 .56 7.71 -0.15 +

75 7.99 8.25 -0.26 *+

76 7 .61 8.07 ~0.46 * 4 m—emeeeee- SIMUL

77 7 42 7 .94 -0.52 * +

78 8.41 7.71 0.70 + &

79 9.44 9.41 0.03 +

80 11.46 12.21 -0.78 * o+

81 13.91 12.57 1.34 + *
IS * IS + IS A=P * * * * *

3.880 6.014 8.148  10.282 12.416

RTB10Y = RATE ON 10 YEAR TREASURY BONDS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980

1.00 IN 1981, O ELSEWHERE



FIGURE 2.10

90 DAY TREASURY BILL EQUATION ESTIMATED THROUGH 1975
WITH DUMMY FOR SIMULATION

4 SEE = 0.7465 RSQR = 0.7972 RBARS@ = 0.7235
RHO = 0.3069 DW = 1.38 AAPE = 12.62

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL ~ MEAN
INTERCEPT 14.241332 0.98 3.015 4.27 1.0000
CAMK -23.202499 -0.97 -3.086 4.22 0.6282
PCRG 0.114671 0.78 0.083 2.74 344353
PCRG(T-1) , 0.385403 3.31 0.317 41.23 © 38799
LINFL 0.895106 5453 0.671 94.54 3.5405
RTB DEPENDENT VARIABLE = = - - - - 4.72319

AAPE IN TEST PERIOD = 26.53

AAPE IN TEST PERIOD WITH DUMMY VARIABLE (DUM79) 17 .61

_TREASURY BILL EQUATION

DATE ACTUAL PREDIC MISS
IS * IS+ IS A-P * * * * *
60 2.95 4.51 =1456 * + '
61 2.38 2.42 =0.04+
62 2.78 2.79 -0.01 +
63 - 3.16 3.38 -0.22 *+
64 3.55 2.90 0.65 + =*
65 3.95 3.60 0.34 + *

66 4.88  4.79 0.09 I

67 4.33 4.66 -0.33 * +

68 Se34 4.40 0.95 + %

69 6469 5.76 0.93 + %

70 6.44 5.59 0.85 + %

71 4.34 4.56 -0.22 *+

72 4.07 5.57 -1.50 * +

73 7.02 6.80 0.22 +*

74 7.87 753 0.35 + *

[ 5.82 6.32 -0.50 * +

76 5.00 6.26 =1.27 * + =eeceeee—-SIMUL

(a4 5.27 7.84 -2.58 * +

78 7222 T4 -0.52 * +

79 10.04  9.77 0.27 +%

80 11.62 1293 =131 * +
31 14.08 12.66 1442 + *

IS x IS + IS A=P * * * * *
' 2376 4,865 7 .355 9.844 12.334

RTB = RATE ON TREASURY BILLS, NEW ISSUES, 90 DAYS

CAMK = M2 / NOMINAL GNP

PCRG = PERCENTAGE CHANGE IN REAL GNP

LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR
DUM79 = DUMMY VARIABLE : .25 IN 1979, 1.0 IN 1980

1.00 IN 1981, O ELSEWHERE



over-predictions in the 1976-77 period. It should be noted that the
AAPE for 1960-75 estimation is over 12%, suggesting that the simple
model does not fit as well for the short rate as it does for the long
rate.

Given an equation to calculate the rate on lLonger-term government
securities, it is possible to calculate the rates on private securities
using the goverment security rate as a prime determinant. The equation
to predict the rate on Moody's AAA rated securities uses the current and
Lagged value of the 10-year Treasury bond rate, the current rate of
inflation and the ratio of the sum of corporate profits and capital
consumption allowances to nominal GNP. If the term to maturity of the
two types of securities were identic{al, the equatv'ion would serve to
explain the movement of default risk over time. Since, however, the
average maturity on AAA rated bonds is approximately twice that of the
10-year Treasury security,' there are aspects of the term structure as
well as default risk differences to be explained. Thus, the two
government security variables provide a type of term structure "base"
while the other variables are intended to catch movements in the risk
premium and term premium. The expected sign on inflation can either be
positive or negative. This is because an inflation effect is already
incorporated into the ten year Treasury bond rate.

The coefﬁcient on inflation, then, represents the differential
effect of inflation on the two security types. The expected sign on the
internal funds proxy, (corporate profits plus corporate capital
consumption aI.Loulance divided by ﬁominal GNP) is negative. There are
two mechanisms that would explain this sign. First, large values of

this ratio would be an indication that firms were doing well and 'might




lead to a diminution of the risk of default. Second, the variable may
be an indicator of a series of portfolio adjustments. A rise in profits
or debreciation al lowances might cause a reduction in the demand for
externalvfunds, which, given Lenders who have definite lending
preferences, would Lead to a fall in the interest rates on corporate
bonds. The results of estimating this equation using annual data from
1960 to 1981 are reported in Figure 2.11. The equation fits extremely
well, and the prime independent variable is by far the conteﬁporaneous

valué for the 10-year Tfeasury‘bond rate. The rate of inflation enters

positively and the proxy for internal funds enters negatively, as:
expected. Figure 2.12 reports the resuLts‘of estimétihg the same

equation from 1960 to 1975 and simulatiﬁg over the 1976-81 period.

| Rhite the AAPE in the test period is rather small, about 4.5%, all of‘
| the errors are over-predictions. The coefficients on the inflafion rate

and the internal funds proxy. have cﬁanged considerably between these two

periods, which may signal some instability in the equ;tion. The effect

of inftation doubles and the effect of the‘internal funds préxy triples

when the longer period is used. Since most of the explanatory power

from both equations is coming from the 10-year bond rates, and since

this coefficient is fairly stable, thié equation is still probably

suitable for use in a forecasting context.

The Last équétion which is driven by the long~term government
security rate is the mortgage rate, which is a rate used in the
equations for purchases of structures in the lLarge, interindustry model.
Figure 2.13 reports the results of estimating very simple equation using
only the Level of the 10-year Treasury bond rate and the change in that

rate to explain the mortgage rate. The results are extremely good, both



4 SEE = 0.1326 RSQR = 0.9974 RBARSQ = 0.9968
RHO = =0.1447 DW = 2.289 AAPE = 1.36
VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL
INTERCEPT 24726795 4.25 0.379 43.54
RTB10Y 0.702071 13.08 0.652 232.57
RTB10Y(T=1) 0.269406 4.03 0.234 39.87
INFL 0.097706 3.73 0.067 34.83
FUNDS =15.691477 -4.04 -0.331 39.96
RAAA DEPENDENT VARIABLE = = = = = =~

FIGUR

E 2.11

. AAA BOND RATE EQUATION ESTIMATED THROUGH 1981

SIMPLE AAA EQUATION

MEAN

1.0000
6.6859
6.2505
4.9372
0.1519
7.20348

*+

+x
*+

*+

*
8.498

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *
60 4.41 4.62 =0.21%+
61 4,35 4.36 =-0.01+
62 4,32 4.35 -0.03+
63 4,26 4.33 -0.07+
64 4.40 441 =-0.00+
65 4.49 4,47 0.02 +
66 5.13 5.08 0.05 +*
67 5451 5447 0.03 +
68 6.17 6.04 0.14 +*
69 7.03 7«12 ~0.09 +
70 8.04 8.12 -0.08
71 7.39 737 0.01 +
72 7.21 6.92 0.29 +*
73 .46 - 7040 0.04 +%
74 8.57 8.35 0.22
75 8.83 9.03 -0.20
76 8.43 8.34 0.10
77 8.02 8.06 -0.04 .
78 8.72 8.77 -0.04
79 9.63 9.88 =0.25
80 11.94 11.77 0.17
81 14.17 14.22 =0.05
IS * IS + IS A~P * *
- 4.259 6.379
RAAA = RATE ON AAA CORPORATE BONDS
RTB10Y = RATE ON TREASURY BONDS, 10 YEARS
INFL = PERCENTAGE CHANGE IN GNP DEFLATOR
FUNDS = (CORPORATE PROFITS + DEPRECIATION) / GNP

*
10.617

+%

*
12.737

*+



FIGURE 2.12

AAA BOND RATE EQUATION ESTIMATED THROUGH 1975

4 SEE = 0.1185 RSQR = 0.9950 RBARSQ = 0.9932
RHO = -0.1906 DW = 2.381 AAPE = 1.44
VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 0.339847 0.22 0.056 0.22 1.0000
RTB10Y 0.761602 7.04 0.694 134.75 5.5525
RTB10Y(T=1) 0.374638 3.57 0.327 46.85 5.3237
INFL 0.038145 0.61 0.025 1.69 - 3.9715
FUNDS =4.,110243 -0.55 -0.101 1.35 0.1502
RAAA DEPENDENT VARIABLE = = - = = =~ 6.09719
AAPE IN TEST PERIOD = 4.86
SIMPLE AAA EQUATION
DATE ACTUAL PREDIC MISS
Is * IS + IS A-P * * * * *
60 4.41 4,55 “0e14%+
61 4.35 4,27 0.08+
62 4.32 4.25 0.07+
63 4,26 4.29 -0.03+
64 4.40 [ANAA -0.03+
65 4.49 4.57 -0.08 +
66 5.13 5.14 -0.01 +
67 5.51 5.52 -0.02 +
68 6.17 6.07 0.11 +*
69 7.03 713 -0.10 +
70 8.04 8.09 -0.05 +
71 7.39 7 .41 -0.03 +
72 7.21 6.95 0.26 +%
73 744 7.48 -0.03 *+
74 8.57 8.37 0.20 +
75 8.83 9.02 =0.19 +
76 8443 8.74 -0.30 *+ W eeeceee SIMUL
77 8.02 8.40 -0.38 * +
78 8.72 9.13 =0.40 * +
79 9.63 10.33 -0.70 * o+
80 11.94 12.31 =-0.37 * +
81 14.17 14.99 -0.82 *
IS * IS+ IS A-P * * * * *
4.250 6.535 8.819 11.103 13.388
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FIGURE 2.13
MORTGAGE RATE EQUATION ESTIMATED THROUGH 1981

0.1422 RSQR = 0.9958 RBARS@ = 0.9953

0.0302 DW = 1.940 AAPE = 1.35
REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
1.711926 12.30 0.204 232.91 1.0000
0.925477 42.68 0.805 1006.47 7.2856
~0.139427 -2.17  -0.009 14.61 0.5506
DEPENDENT VARIABLE = = ~ = - = 8.37778

SIMPLE MORTGAGE RATE EQUATION

DATE ACTUAL

64
65

IS *
S5.78
Sl
6.14
6.33
6.83
7 .66
8.27
7.59
7«45
7.78
8.72
8.75
8.76
8.80
9.30

10.48

12.25

14.17

IS *

RMOR1
RTB10Y
DRTB10Y

PREDIC MISS
IS + IS A=-P * * * * *
5.56 0.224%
5.66 0.08+
6.18  =0.04 +
6-38 -0.05 +

6.86 =0.03 *+

774 -0.08 +

8.42 -0.15 *+

7.58 0.01 +

7 .45 -0.00 +

7.95 -0.17 +

8.61 0.11 +*

9.05 -0.30 *+

8.81 -0.05 +

8.61 0.19 +%

9.36 -0.06 +

10.30 0.18 +*
12.04 0.21 +%
14.24 -0.07

IS + IS A=P * * * * *

. 54563 7.410 9.257 11.104 12.951
RATE ON CONVENTIONAL FIRST MORTGAGES ON NEW HOMES
RATE ON TREASURY BONDS, 10 YEARS
FIRST DIFFERENCE IN RTB10Y

*+



in terms of the fit of the equation and stability of the parameters.
This second point was shown when the equatioﬁ was run from 1964 to 1975
and simulated through 1981. The results of this exercise are reported
in Figure 2.14. The coefficients changed very Little between the two
regressions on different sample periods, and the fit hardly changed.
Although several other specifications were tried, none fit or was as
stable as the simple equation reported here. The simulation over the
1976 to 1981 period is characterized by an AAPE of about 3% although all
of the errors are under-predictions.

The final rate that is calculated by this simple model is the rate
on four-six month prime commercial paper. The equation used td
calculate this rate Looks very much Like the‘equation used to translate
the Treasury bond rate into the éorporate bond.rate.‘ The specification
uses the current and one-year lLagged Treasury bill rate, the current
rate of 5nfLation and the internal funds proxy, for reasons stated
above. Figures 2.15 and 2.16 report the results of estimating the
equation first from 1960 to 1981 and then from 1960 to 1975 with a
simulation over the 1976 to 1981 period. Both equations fit very well
and show no sign of serial correlation. The pattern of the swings and
relative sizes of the coefficients are similar in both equations except
for the rate of inflation, which is negativeland insignificant in the
shorter sample and positive and significant in the longer sample. The
simulated path of the commercial paper rate is quite close tb the actual
path of the commercial paper rate for the 1976-1979 period but diverges
by progressively lLarger amounts in 1980 and 1981. Leaving out the 1980
and 1981 misses and recalculating the AAPE results in an average error

of 4.83%X rather than the hearly 9% error for the whole period.



Model_simulations
Together these six equations comprise a very small model of the
monetéry sect6r~uhich meets the two requirements stated at the beginning
of this chapter. Figure.2.17 summarizes how the equations are linked
._tdgether. In an attempt to ascertain how well this small model can
foredaét interest rates, two types‘of simulations were run. The two
simulations differ in the use of different time horizons used to
~estimate the parameters of the.equations. In the first case, the
parameters are from the estimation done through 1981, while in the
second case thé parameters are from estimations done through 1975. In
both cases all variables except M2 and the interest rates are taken to
to have their actual values. The AAPEs from these simulations are
reported in Tébles 2.2 and 2.3. In Table 2.2, the AAPE from the
estimation through 1981‘is presented along with the AAPE for the
simulation using the estimated parameters. In Table 2.3 fpur AAPEs are
presented. These are: the AAPE from estimating the equations through -
1975, the AAPE from the sihgle equation out-of-sample simulation from
- 1976-81, the AAPE from the full-model simulation us{ng estimated
‘parameters from the estimations dbne through 1975 and the AAPE from the
full model simulation for the 1976-81 period. ~It should be noted that
for all of the simulations listed in TabLe 2.3 the values of the dummy
variable included in the 10 year bond and 90 day bill equation from the
 estimation done through 1981 were added to those two interest rate
series. To deal with the simultaneity of the bill rate and the money |
multiplier, the eqﬁations used to predict them were soived iteratively

until convergence was reached. It was discovered that after the second
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FIGURE 2.14

MORTGAGE RATE EQUATION ESTIMATED THROUGH 1975

AAPE IN TEST PERIOD =

SIMPLE MORTGAGE RATE EQUATION

DATE ACTUAL

IS
64 5.78
65 5.74
66 6.14
67 6.33
68  6.83
69 7.66
70 8.27
71 7.59
72 7.45
73 7.78
74 8.72
75 . 8.75
76 8.76
77 8.80
78 9.30

79 10.48
80  12.25
81 14.17

IS *
RMOR1
RTB10Y

 DRTB10Y

MEAN

0.1042 RSQR = 0.9906 RBARSQ = 0.9886
-0.2830 DW = 2.566 AAPE = 0.97
- REGRES-COEF T=VALUE ELASTICITY MEXPLAVAL
2.085572 12.19 0.288 318.40
0.859711 30.32 0.720 915.51
-0.163213 =2.56 -0.007 31.41
DEPENDENT VARIABLE = = = = = =
3.12 ‘
PREDIC MISS
Is + IS A-P * * *
5.66 0.12+
5475 -0.01+
6.21 =0.07 *+
6.42 -0.09 *+
6.85 -0.02
7.65 0.01 +
8.29 -0.02 . +
7.58 0.01 +
7.86 -0.08 *+
8.47 0.25 +*
8.88 -0-13 +
8.73 0.03 +*
8.48 0.32 + %
9.16 0.14 +*
10.03 045 + %
11.61 0.64
13.64 0.53
IS + IS AP % * *
5.657 7468 9.279

'RATE ON CONVENTIONAL FIRST MORTGAGES ON NEW HOMES

RATE ON TREASURY BONDS, 10 YEARS
FIRST DIFFERENCE IN RTB10Y

45 -

11.09

1.0000
6.0742
0.3325
725333

12.902
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FIGURE 2.15
COMMERCIAL PAPER EQUATION ESTIMATED THROUGH 1981

0.3019 RSQR = 0.9904 RBARSQ = 0.9882

-0.0379 DW = 2.076 AAPE = 3.75
REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
4.212018 2.56 0.639 17 .73 1.0000
1.105438 16.60 0.981 314.80 5.8540
-0.202299 =2.09 -0.165 12.07 5.3693
0.097717 1.69 0.073 8.11 4.9372
=22.93139N1 -2.22 -0.528 13.57 0.1519
DEPENDENT VARIABLE = = = = = = 6.59613

SIMPLE COMMERCIAL PAPER EQUATION

DATE ACTUAL

IS *
60 3.85
61 2.96
62 3.26
63 3.56
64 3.96
65 4.38
66 5.55
67 5.11
68 5.90
69 7.83
70 7.71
71 5.11
72 4.73
73 8.15
74 9.84
75 6.32
76 5.34
77 5.61
78 7.99
79 10.91
80  12.29
81  14.76
IS *
RCP
RTB
INFL
FUNDS

PREDIC MISS
Is + IS A=-P * * * *
3.54 0.31 +*
2.99 =0.04+
3.52 =0.25 *+
3,75 =0.19 =*+
4.01 -0.05 *+

4.27 0.11 +

5.37 0.17 +%

4.75 0.36 + *

6.09 -0.19 *+

7 .64 0.19 +

745 0.26 +*

5.06 0.05 +

4.98 =0.25 *+

8.27 -0.11 +

8.86 0-97 + %
6.68 -0.36 *+

556 -0.22 *+ ‘

5.95 =0.33 *+

8.08 -0.08 +
10.93 =0.01 *+

12.35  -0.06

15.02  -0.26

IS + IS A=P * * * *

2.957 5.523 8.090  10.657

RATE ON PRIME COMMERCIAL PAPER, 4~6 MONTHS
RATE ON TREASURY BILLS, 90 DAYS, NEW ISSUES
PERCENTAGE CHANGE IN GNP -DEFLATOR

(CORPORATE PROFITS + DEPRECIATION) / GNP

*
13.224



FIGURE 2.16

COMMERCIAL PAPER EQUATION ESTIMATED THROUGH 1975

47 -

4 SEE = 0.2509 RSQR = 0.9841 RBARSQ = 0.9783
RHO = -0.0630 DW = 2.126 AAPE 3.21
VARIABLE REGRES~COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 1.581310 0.90 0.287 3.65 1.0000
RTB 1.267754 13.75 1.086 326.47 4,7232
"RTB(T=-1) 0.012439 0.11 0.010 0.05 64,5725
INFL . =0.076176 ~0.82 -0.055 3.02 3.9715
FUNDS -12.053867 -1.14¢ -0.328 5.70 0.1502
RCP DEPENDENT VARIABLE = = = = = = 5.51281
AAPE IN TEST PERIOD = 9.08
SIMPLE COMMERCIAL PAPER EQUATION
DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * * * *
60 3.85 3.45 0.40 +*
61 2.96 2.81 0.15+
62 3.26 3.17 0.09 +
63 3.56 3.64 -0.09 +
64 3.96 4.10 -0.13 *+
65 4.38 447 -0.08 +
66 5.55 5.60 -0.06 *+
67 S.11 5.04 0.07 +
68 5.90 6.19 -0.29 *+
69 7 .83 7.95 -0.12 +
70 7.71 7 .82 -0.10 +
71 5.11 5.13 -0.02 +
72 4.73 4,77 -0.04
73 8.15 8.29 -0.14
74 9.84 9.15 0.69 + *
75 6.32 6.64 -0.32 . *+
76 5 .34 5 .77 -O .42 *+ "--"--—--S IMUL
7 S.61 5.96 =0.35 *+
78 7.99 8.27 -0.27
79 10.91 11.78 -0.87 * o+
80 12.29 13.88 -1.59 * +
81 14.76 17.13 -2.38 *
IS * IS + IS A-P * * * * *
2.807 5.855 8.903 11.951 14.999
RCP = RATE ON PRIME COMMERCIAL PAPER, 4=6 MONTHS
RTB = RATE ON TREASURY BILLS, 90 DAYS, NEW ISSUES
INFL = PERCENTAGE CHANGE IN GNP DEFLATOR
FUNDS = (CORPORATE PROFITS + DEPRECIATION) / GNP



FIGURE 2.17

Hierarchy of equations in the monetary sub-model

----- Money multiplier-
| . |
| ‘ |
| |
10 year Treasury bonds 90 day Treasury bills==--
| | |
| | |
| | |
AAA corporate bonds Mortgage rate 4-6 month commercial paper



iteration, tﬁere was

no appreciable change in the solution values. Thus for these
simulations as well as in the forecasts presented Later, the iterative
procedure Loops through the equations twice.

These simulations perform at Lleast three useful diagnostic
purposes. First, since the bill rate depends on the money multiplier
and vice~versa, it is possible that the two equations working in concert
could produce some unreasonable results. Note that the signs of the
coefficients on these two endogenous variables preclude the possibility
of either equation exploding to some nonsensical solution. Consider,
for example, what happens when there is an unusually large, positive
simulation mise in the 90 day bill equation. The effect on the money
multiplier equation is to increase the multiplier, which for a fixed
non-borrowed base leads to an increase in M2. This leads, for an
exogenous level of nominal GNP, to an increase in the M2 to GNP ratio
and causes a decrease in the simulated bill rate, offsetting some of the
original simulation miss. While the tendencies of the equations seem
reasonable, whether the equation produces results that are economically
sensible depends on the particular parameter estimates.

The second and third useful diagnostic purpose served by these
simulations are intertwined. A model which consistently under-predicts
‘or over-predicts is probably not a good forecesting tool. Neither is a
model which tends to accumulate errors as the forecast lengthens. Since
none of the single equations exhibit a large amountA of serial
correlation, it is not likely that the model will generate serially

correlated misses. Further, since the model has very Little "memory"



for endogenous variables, the Likelihood of accumulating errors is also
small. The simulations investigate these possibilities..

The results in Table 2.2 are generally quite appealing. The
simulation AAPE for the money multiplier equation is Lower than the
estimation AAPE, a pattern which is repeated in the 90 day bill rate
equation. This reduction is due to the substitution of the
model-generated values for M2 into the bill rate equation and the
model-generated bill rate into the money multiplier equation. The .
increases in AAPEs for the other series are very moderate except for the
commercial paper series. The increase in AAPE for this series reflects
the variability of the 90 day bill rate. None of the simulations
display either consistent over or under-predictions.

Much the same results are displayed in Table 2.3 as Table 2.2. The
- substitution of model-generated values into the equations tends to
increase the AAPEs only slightly. For the multiplier and bill rate
equation;, the AAPEs of the simulation were Lower that the AAPEs from .
the estimation. Columns two and fouf are particularly interesting.
Column two shows the out-of-sample simulation with predetermined values
of the endogenous variables substituted in the right-hand-side over the
1976-81 period. Column four shows the results of substituting
quel—generated values for the endogenous variables. Small increases
are shown in all equations but one: the commercial paper equation. The
large increase for this equation reflects the highly variable 90 day
bill rate. In general, the percentage errors in the equations are in
the six percent range, except for the 90 day bill rate and the
comﬁercial paper rate. This result tends to lend support to the

specifications developed earlier in this chapter. None of the equations



Average Absolute Percentage Errors, Estimation and Simulation through 1981
‘ using estimates from 1960-81

Estimation Simulation
Money Multiplier 2.21 2.01
10 year Treasury bonds - Sa12 6.49
90 day Treasury bills 14.26 11.31
AAA corporate bonds 1.36 3.87
Commercial paper 3.75 12.17
Mortgages 1.35 3.53
IABLE 2.3

Average Absolute Percentage Errors: Estimations, Single equation, and
Full model simulations using parameters from estimations 1960-75

Estimation Single eduation Model Model

1960-75 1976-81 1960-75 1976-81
Money Multiplier 2.35 2.28 2.09 2.73
10 year Treas. bonds 3.59 4.93 4.25 5«52
90 day Treas. bills 12.62 17 .61 9.88 17 .95
AAA corporate bonds 1.44 4,86 3.35 4.94
Commercial paper 3.97 | 9.08 / 11.12 25.03
Mortgages 97 3.12 2.70 3.64



display consistent forecast errors in either direction.

Before concluding this chapter, it is useful to summarize the
response of the model to changes in the policy variables. These
responses are reported in Table 2.4, which shows the impact elasticities
of interest rates and the money multiplier to changes in reserve
requirements and the non-borrowed reserve base. These effects are
simply calculated from the elasticities shown in the various equation

Llistings.

Effect on endogenous variables of 104 changes in Fed policy variables

/ 4 10% decrease in 10% dincrease in
reserve requirements nonborrowed base

Money multiplier 2.214 -

10 year Treas. bonds - 5.61% =25.36%

90 day Treas. bills -12.40% =56.11%
Commercial paper -12.15% ~55.04%

AAA corporate bonds =3.66% ~24.88%
Mortgages -4.52% -20.41%
Conclusion

The purpose of this chapter has been to present the problem of
monetary policy modelling, to briefly discuss approaches taken
previously to the problem and to develop a small monetary model which
will be incorporated into a larger forecasting model. The parameters of

the model, some of its simulation properties, and the response of the



model to policy changes are presented. The next chapter briefly
outlines the lLarger model and discusses modifications made to

incorporate the monetary sub-model.
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13.

See Scadding {15}.
See Cooper {3}, DeLeeuw {4}, and Hendershott {6}.
See Hendershott {6} and Backus et. al., {1}.

This is the key issue for someone interested in forecasting
interest rates. For someone interested in the effects of a
particular policy on the volume of a particular instrument, say
of GNMA instruments on mortgage credit, the flow-of-funds model
is the clear choice.

See Héndershott and Orlando {(72X.

0f course this problem is not confined to bank reserves models.
Flow-of-funds models may be more subject to parameter
instability due to the detail at which these models are
estimated.

See Judd and Scadding {10}.
Ltarkins {13}, p. 43.

For a brief yet comprehensive account of these financial
innovations, see Larkins {132.

Samples of these equations can be found in Hendershott {6},
DeLeeuw {4}, Cooper {5}, and Lombra and Kaufman {13}.

Lombra and Kaufman {13}.

Data are from the Federal Reserve Board. ''Revised Money
Stock Data', March 1982 and June 1982. Also "Reserves of
Depository Institutions", revised March 1982.

Feldstein and Eckstein {5}.
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16.
17.
18.
19.
20.

21.

Shiller {162.

This section draws heavily from Humphrey {8} and
See Summers {17}.

Summers {17}, p. 209.

Johnson {9}, p. 22.

Johnson {9}, p. 2.

Brunner, quoted in {18}, p. 217.

Kellner {12}, p. 2.

Rutledge {14).
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APPENDIX
In the equation listings presented as part of chapter 2, a
statistic is présented'for each independent variable inlthe equation
that may be unfamiliar to most economists. The statistic is named
MEXPLAVAL for Marginal Explanatory Value and it measures the percentage
change in the standard error of the estimate that would occur if the
value of the coefficient of the variable in question were restricted to
0 (left out of the regression equation). Like standardized regression
coefficients (beta coefficients), MEXPLAVAL allows for ranking the
independent variables in terms of their contribution to explaining
movements in the dependentAvariable. MEXPLAVAL, however, has the
additional advantage of relating the relative importance of the
independent variables directly to a measure of the goodness-of-fit of
the regression. Note that fhere are no assumptions about the
distribution of the error term in the regression necessary for the
calculation and interpretation of MEXPLAVAL. The purpose of this
appendix is to show that MEXPLAVAL is closely related to a statistic
thét most economists are familiar with, the F statistic.
If the regression model is Y = XB + u, then MEXPLAVAL, denoted M,

can be written as
- 2 ' "1 .5
(1) M= ((1.0 + Bi /(xi Xi) Essu) - 1.0)100.

where

Bi = estimated coefficient of the ith variable



(xi'xi)' = ith element on the principal diagonal of the
x0T matrix
ESSu = error sum of squares from the regression model with Bi

not restricted to 0.

MEXPLAVAL is closely related to the statistic used to test Linear

restrictions on a regression model. If the regression model is
2 Y=XB +u subject to RB =r

the variable

(3 F=(r-RB'RXY TR r-R8) / m
Essu /1 T-Kk
where :
‘ m = number of restrictions
k = number of estimated parameters
T= ndmber of observations
B = estimated parameters

is generally used. The statistic is distributed P t=k®
’

To test a restriction on the ith parameter only, r = 0, R is a row
vector of length k consisting of all zeros except for a 1 as the ith

element. This reduces the statistic in (3) to

= 2 ' -1
(4) F = Bi /(Xi Xi)

ESSu /' T-k

It is possible to view the above statistic in a slightly different

way.. From Proposition 16 in Schmidt, page 28.



ESSr - ESSu

(5 F =
' ESSu /! T-k

which implies that

2 -1 _ _
6 Bi /(Xi'Xi) = ESSr ESSu

Now (5) Looks very much Like a percentage difference of the
restricted model error sum of squares from the error sum of squares of
the unrestricted model. Eliminating the division by T = k in (5) turns

it into a percentage difference.

) (Essr - ESSu) / ESSu

To transform (7) into a percentage change of the standard errors

rather than the sum of squares, add 1.0 to (7) to get (8.

(® ESSr - ESSu + ESS

ESS ESS
u u

which Leaves (9.

1€°) ESSr

ESS
u

At this point, we need only take the square root of (9), subtract 1 from
(9, and multiply the result by 100 to put the formula into percentage
change terms. Thus, MEXPLAVAL has been éhoun to be equivalent to the
percentage change in the standard error of the regression when a

- variable is left out.
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Chapter 3. The LIFT Model

The burpose of this chapter is to deécribe the LIFT model, which
will play host to the monetary policy sub-model developed in the
previous chapter. In this chapter a general overview of the model is
givén, which includés a discussion of the structure of the model, the
content of the behav;iorat equations, and emphasizes the existing and

newly created transmission channels of monetary policy.

The Long term Interindustry Forecasting Tool (LIFT) is the Latest
and most complete version of a series of input-output models built by
the INFORUM research group under the direction of Clopper Almon Jr.
These models are used to provide lLong term forecast‘s",' 10 to 15 years
into the future. to firms and government agencies who subscribe to and
thus support the forecasting gr'oup.‘l The philosophy behind this model is
somewhat different from other models that provide information such as
the volume of industry output at soﬁ\e fairly detai L‘ed level. In most
other models, the industry specific results are "driven" by a
macroeconomic model. In other words, most industry models have
macroeconomic models to calculate totals and simple functions to
distribute the totals to various industries. The behavioral modeling is
done at the macroeconomic Level. In contrast, the LIFT model behavioral
equations are estimated a a very detailed sectoral level, mostly at the
specific industry or product level. There are at Least two advantages

to such an approach. First, there is the obvious advantage that the



parameters in the behavioral equations can differ between sectors. To
cite an example, this approach allows the response of investment
activity to the introduction of an investment tax credit to be different
in the steel industry and the automobile industry. Second, and perhaps
more important, this structure mimics the structure of the actual
economy more closely than the structure of a model that begins with
totals and di stributes them. The LIFT model, Like the economy, works
from the detajil to the aggregate, rather than from the aggregaté to the
detail. which is the way most other models work. The model, for
example, can examine the effects on the whole economy of, say, a change
in profits in any industry. follow this change to the prices of various
products, the investment and employment behavior of various industries
and trace the path to the changing output mix of the economy. This
structure is not only intuitively appealing, but it allows for a much

richer simulation environment which can focus on particular industries.

With this concept firmly in mind, we can turn to a more detailed.
look at the way the LIFT model works. It is convenient to divide the
model into three distinct but inter-related pieces : the real side, the
price-income side, and the Accountant. Each piece will be described

separately.



The_Real Side

The real side of the model is that part of the model which
calculates constant-dollar industry outputs from a given
total-requirements matrix and the vector of final demands in constant

dollars. This calculation uses the well-known input-output equation:

TP q= (-0 ¢
where
q = vector of industry outputs, in constant dollars
(I-I\)-1 = total requirements matrix, where each coefficient
aij represents the total amount of good 1
needed to produce on unit of good j
f = vector of final demands, in constant dollars.

In LIFT, the coefficients of the A matrix, (the direct requirements
matrix) do not respond to economic factors, so the thrust of the
modeling effort is directed to producing forecasts of the vector of
final demand.2 This vector of final demand is forecasted in six
components, each of which is forecasted by using regression equations
estimated on disaggregated data. A seventh component of final demand,
government expenditures by product, is determined exogenously. The
seven components of the final demand vector and the number of sectors

for each component are:



Personal Consumption Expenditures (78 goods)

Equipment Investment (55 industries)
Construction Activity (31 types of structures)
Inventory Investment (78 products)

Exports (78 products)

Imports (78 products)

Government Expenditures (78 products)

Before turning to examine each of the six endogenous components
individually, it is useful to consider the problem of how to deal with
different Levels of aggregation of the final demand components. LIFT
produces an output vector with 78 sectors, and it is clear that some
method must be used to translate, say, the forecasts of pdrchases of
structures by 31 structure types into these 78 sectors. This is done
via "bridge" matrices, which provide a bridge between one sector
ordering and another. These matrices are required for the personal
consumption expenditure (PCE) vector, the equipment expenditure vector
and the conétruction expenditure vector. The matrices, Labelled the PCE
bridge, the B, and C, matrices respectively, have different
interpretations for each final demand component. The B matrix, for
example, shows the product composition of industry investment for each
of the 55 investment industries, while the C matrix shows the product
composit{on of each of the 31 types of structures. The PCE bridge
matrix shows the input-~output Llevel product composition of each of the
78 types of consumption goods. Only the coefficients in the B matrix
respond to economic factors. The coefficients of fhe C matrix and the
PCE bridge are determined by time trends and are not affected by other
items in the forecast.3 The final demand vector can be written the

following way to account for this complication:



(2) f=i+e+v+C's+B'd+ PCE'c +g

where

f = final demand vector (78 by 1)
i = import vector (78 by 1
e = export vector (78 by 1)
s = structures vector (31 by 1)
C = C matrix - (31 by 78
d = equipment vector (55 by 1
B = B matrix (55 by 78)
¢ = consumption vector (78 by 1)

PCE = PCE bridge (78 by 78)
g = government vector (78 by 1)
Vv o= Ay inu.l) ' '

Now we turn to examine each one of these six components forecasted
via equations briefly, emphasizing the channels by which monetary
variables affect each component. Table 3.1 provides a summary listing

of the components and influences on those components of the real side.

Es£§gn§L.qu§t_:mesign.gxegnd.i:grg§"

'The equations used to forecast the 78 consumption commodities are
the result of estimations done using cross-section and time series data.
The cross-section data, from the 1972 Bureau of Labor Statistics
Consumer Expenditure Survey, are used to isolate the effect of the
distribution of income, age structure of the population and other
demographic variables (like educational attainment, household size, and
number of wage earners per household). The time series estimations on
the consumption of different commodities are then done to capture the
effect of changing relative prices. These time series estimations use

variables derived from the cross-section as independent variables.



Lomponent

Personal Consumption

Equipment investment

Construction

Inventory investment

~Imports

Exports

Labor productivity .

Iable 3.1

Components and Influences of Real Side

Number_of _

£

78

55

31

78

78

78

55

Sectors

Ipfluences

Age structure of population
Disposable income

Relative prices

Other demographic data
Commercial paper rate

Industry outputs
Cost of capital
Wage rates

Energy prices
Stocks of equipment

Industry outputs
Interest rates
Stocks of structures
Demographic data

Industry outputs
Interest rates
Inflation rate

Stocks of inventories

Industry outputs

Relative foreign to domestic
prices

Time trends

Exchange rates

Foreign demand indexes
Relative foreign to domestic
prices

Time trends

Exchange rates

Industry outputs
Time trends .



Specifically. for any commodity i, we have two equations:

Ea
%*
+)b.Y. +.2d.D.
3 ¢ a f; 575 ﬁi i°;

(4) ¢ = (a+bC* + cac* +dD) *TTipi/pj>sj’iJ
where
Y. = amount of income per adult equivalent falling within jth
J income category for k different categories
D. = 0,1 dummy for particular demographic variables

these are:
region of country
family size
educational Llevel
working or non-working spouse

C = expenditures per adult equivalent on the ith
consumption good (cross section)
C = expenditures per adult equivalent on the ith

consumption good (time series)
simple time trend
price of ith good
average price of goods in group j
share of total consumption of group j of M total groups
A%J,d,c,b are all parameters to be estimated

T
Py
o]

sJ

Several points should be noted about these two equations. First,
the measure of income used in the cross section is not really incomé,
but total expenditures, which differs from disposable income by the
amount of savings, interest payments by consumers tb business, and
personal transfer payments to foreigners. Second, using the ideas

developed by Almon5

» the time series estimations are done as a system,
with the number of estimated cross price elasticities reduced by
introducing the concept of economically relevant groups. These groups
then act as substitutes or complements with the ith good. Slutsky
symmetry is satisfied by imposing the constraint that >&J (for group 1

and group J) be equal to )UI for all I and J. Third, an effort was made

to develop commodity-specific populations to allow the changing age



.composition of total population to have an effect on the types of
consumer goods purchased. This effort was implemented by creating
age-weighted populations for each commodity, assigning .a weight of unity
to persons aged 31-40 and estimating commodity specific adult
equivalency weights for other age groups. Thus, C and C* are not really
per-capita consumption expenditures but commodity specific per-capita
consumption expenditures. Because each commodity is divided by a
different population, it is not possible to insure, by proper choice of
parameters, that the sum of the expenditures on individual items will
equal the required total. That requirement is met by a small,

mechanical adjustment.

The procedure for estfmating the consumption equations is fairly
straight-forward. The first step is to estimate equation (3) to obtain
parameter estimates for a,b, and d for each commodity. Then, using the
just-derived estimates and a time series of observations for the
independent variables of the cross-section equations, a time series of
predictions of consumption for each good is calculated. Finally, these
calculated values are used in (4) to produce predictions of cqnsumption
of commodity i over time. Equations estiméted with this approach are

now a standard part of the LIFT model.

One influence on consumption that is not accounted for in the above
framework is the influence of financial conditioné, especially interest
rates. While the omission of this influence is probably inconsequential
for many of the consumer expenditure commodities, it is a serijous

omission for the durable goods part of PCE, especially for purchases of



automobiles. Within the framework developed above, the simplest route
to take when incorporating interest rates, or any other time series
variables thought to be important for a particular consumption good, is
to add the extra variable inside the first parenthetical expression in
equation (4). In the original estimation 6f the consumption model, this
approach was used for a few sectors, most notably for Funeral expenses,

which uses the death rate.

As an alternative to just adding the interest rate to the first
parenthetical expression in (4), it is possible to drop the time trend
and add the interest rate term to (4). This alternative is motivated by
the high degree of collinearity between an annual average interest rate
series ,the time trend, and the predictions of consumption from the
cross section. The simple correlation between a time trend and the 90
day Treasury bill rate over the period 1955 to 1981 is .836. Entering
these variables in a regression equation would probably result in very
imprecise estimates for the coefficients. Substituting the interest

rate for the time trend is a way to reduce the collinearity problem.

The search for interest-rate effects in PCE has two dimensions.
First, there is the question of which sectors should have interest rates
included in their time series estimations. The second question is
whether to drop the time trend and add the interest rate or just to add
the interest rate to the equation. To ad‘dress these possibilities, the‘
equations were estimated several times, varying which equatiqns

contained interest rates and where these interest rates were put in the

equations. Sectoral definitions for this final demand component appear




-in an appendix to this chapter. It is more useful to report only
summary results here. In all cases the interest rate used is the 4-6
month commercial paper rate, as a proxy for the varion complicated
financing rates and schedules used for consumer purchases. No attempt
was made to develop alternative measures of credit or to use "real"
interest rates in the equations. The search for interest rate effects
was confined to two Large groups of PCE sectors: Household durables,
which include rugs, washing machines and Like appliances, and:
Transportation, which includes new cars and trucks, net purchases of
used cars, fuel, other supplies and public transportation.6 The a—-priori
supposition for all of the sectors in these two groups is that a rise in
the interest rate will cause a decline in expenditures on these good
types. When this supposition was not fulfilled, i.e. when the sign on
the interest rate term was found to be positive for a sector, interest
rates were deleted from that sector and the system re—estimated without

interest rates in that sector.

Using the above principle as a selection criteria, the interest
rate was found not to be appropriate for any of the sectors in the
Household durables group. The interest rate, whether substituted for
the time trend or added to the equation, consistently produced a
positive sign. In no case did the positively-signed interest rate term
make a noticeable reduction in the size of the sum-of-squared-errors for
any of the Household durables commodities. In the Transportation group,
however, interest rates had the proper sign and so were retained for use

fn the forecasting model.



‘Gjven that interest rate effects of the proper sign could be found
only in the Transportation group, the question of the mvagnitude of the
effect was investigated. Table 3.2 reports the relevant elasticities
for the two major sectors of that group, New cars and trucks,
(accounting for 3.6% of total consumer expenditures in 1980) and Net
purchases of used cars (.84% of total consumer expenditures in 1980).
It should be noted first that the elasticities are calculated with
respect to 1979 data and secondly that the income elasticities are

really income elasticities and not C’“r elasticities.

The results shown in Table 3.2 are somewhat disturbing. Table 3.2
shows that the estimates of the own price and interest rate elasticities
are highly specification dependent. Dropping the time trend from the
equation had the effect of multiplying the interest }'ate elasticity for
New cars and trucks by a factor of ten and doubling the interest rate
~elasticity for Net burchases of used cars. Although the income
elasticities do not change very much, the own price elasticities become
significantly less negative and, in the case of New cars and trucks,
becomes positive. This imprecision of the e‘Lasticity estimates stems
from the severe collinearity among the interest rate, C*, and the time
trend. One way to deal with this problem is to "add information” to the
equation by the way of constraints on the \)aLues the parameters can
take. The interest rate elasticities for purchases of New cars and
trucks shown in Table 3.2 represent wide extremes of possible values.
Informally, we would expect the true elasticity to Lie in the range
represented in the table, but perhaps to be closer to the Low end than

to the high. To examine the results of estimating the entire PCE system



Table 3.2

Elasticities for estimations with and without time trends
Sector With time trend Without time trend

own price inc. interest own price inc. interest

New cars & trucks =.241 3.275 =.0466 089 2.875 =352

~ Used cars -.612 1.298 -.0898 =196 1.207 -.170
Iable 3.3

Elastcities for Constrained estimation

Sector own price income interest consumption share
New cars and trucks -.069 3.090 -.146 3.60
Used cars (net) -.286 1343 -.045 0.84
Tires & tubes =-.204 0.821 -.154 0.92
Accessories & parts -.221 0.701 -.060 0.34
Boats, RV's & aircraft =-1.70 2.383 -.027 0.18
sum . 5.88

when this loose prior is attached to the system., a final estimation was
done "softly" constraining the{interest rate elasicify to be between -.1
‘and -.2;7 This constraint was applied only to the elasticity in the New
cars and trﬁcks.equation. The results from this estimation are
presented in Table 3.3, which presents elasticities for the five sectors
using interest rates and the shares of total expenditures accounted for

by these goods in 1979.



The sectoral results displayed in Table 3.3 are quite appealing.
By virtue of the search procedure and selection criteria, all of the own
price elasticities are negative énd none of the income elasticities
appear unreasonable. The income elasticity for New cars and trucks
remains somewhat high but this result is robust with respect to the
specification changes discussed here. The interest rate elasticities
are relatively sméll, with the exception of Tires and tubes, whose
~elasticity is greater than the corresponding elastjgity for Neu cars and
trucks. The result of this work has been to méke nearly 6% of totatl

consumer expenditures respond to movements in interest rates.8

Investment Expenditures’

The equations used to forecast the equipment investment behavior of
55 industries are based on the assumption of cost minimization subjectA
to a production function. A cost function is‘postutafed and the factor
demand. equations for capital are derived which relate capital to
retétive factor prices, technological change and industry specific
outputs. While the details of this work are interesting, for the
present purpose it is necessary only to know how the investment equation
derived from the capital factor demand equation responds to financial
variables. The effects of financial conditions are represented by
interest rates and interest rates appear in the price of capital for

each indusfry.



We can write the price of capital for each industry as:
(5) Py = peq(r+d(L))(1-tz-c)/(1-t)

where

Py = price of capital

peq = equipment deflator for industry i
r = discount rate for stream of future earnings
d(l) = physical depreciation rate, a function of average
equipment Lives ’
t = marginal corporate tax rate
¢ = investment tax credit
z = present value of tax depreciation given by the formula

z = (/40 (1-C1/73iL) (1-e~ L)

where

= nominal dinterest rate

average service Life of equipment in each industry

i
L
This formula for the price of capital has two possible channels

through which interest rates can have an effect. First, the rate which

is used to discount the stream of future eérnings geherated by the

.equipment, r, is conceptually a real, not a nominal rate. It would be

possible to relate this rate to market interest rates, but it was found
that the equations fit best when it was assumed that r was fixed at a
constant rate, namely 2.54. The second channel is by way of the nominal
interest rate, which appears directly in the formuLa for the calculation
of the present value of depreciation. In the estimation of these
equations, the AAA bond rate was substituted for i. The magnitude of
the effect of interest rates on the demand for capital thus depends on
two factors: the long run own price elasticity of capital and the
elasticity of the price of capital with respect to the AAA bond ratee.
These two effects are reported in Table 3.4 for those sectors with
substantial own price elasticities. Only four sectors exhibit

elasticities greater than .5. These are Aerospace, Gas, water and



sanitation, Agricultural fertilizers, and Other chemicals.

Long run price elasticity of capital and elasticity of price of capital

with respect to AAA bond rate

Sector

Agriculture

Crude 0il & Gas

Mining

Construction

Food & tobacco
Agricultural fertilizers
Other chemicals
Petroleum refining
Aerospace

Ships & boats

Gas, water, sanitation
Wholesale & retail trade

Real estate

Capital elasticity
own price

-.421
- 407
-.240
-.217
-.037
-.712
-.590
-.263
-.972
-.245
-734
-.155
—a127

Hotels & repair (not auto) -.107

Movies & amusements

Medical & Educational

=440

=364

Capital price
interest elasticity

0736
0796
0736
<0494
0789
0748
0748
.08t2
«0696
0767
0699
0736
0744
0744
0744

0744



" The numbers in Table 3.4 answer the question of the effect of the
cost of capital on the amount of capital purchased by each industry. To
examine the effects of changes in the interest rate on the volume of
industry jipvestment, the set of equations was solved for 1978 investment
twice, once with the observed 1978 AAA rate and once with the bond rate
1% (not percentage poinf) higher than the 1978 observed value. The
difference between the two solutions, as a percenfage of the 1978
investment figures are reported in Table 3.5. Thus, Table 3.5 is
presenting interest rate elasticities of investment with the
elasticities computed at the 1978 values. The table Lists only those
sectors with relatively Large values for the elasticities. It should be
noted that the elasticities are usually called impact elasticities,
meaning that the table shows the immediate response of investment to a
change in the bond rate. ‘From the point of view of the LIFT model, the
impact elasticities are more meaningful than long run elasticities.
This is because investment changes will change sectoral outputs, which
will in turnvfeed back on investment. When the model is forecasting,
the Long run elastcities will never be observed directly, because of the
"corresponding changes in other parts of the model brought about by
iﬁvestment changes. These impact elasticities give some idea of the

direct effect of interest rate movements on investment behavior.



Igble 3.3

Impact multipliers of bond rate on investment

‘Sector : Elasticity
1 Agriculture -.054
2 Crude oil & gas -.166
3 Mining -.037
-4 Construction -.007
5 Food & tobacco -.025
11 Agricultural fertilizers -.246
12 Other chemicals -.046
13 Petroleum refining -.094
37 Aerospace -.143
47 Gas, uatef & sanitation I -.127
48 Wholesale & retail trade -.027
50 Real estate -.014
51 Hotels & repairs (not auto) -=4029
54 Movies & amusements ’ -.042
55 Medical & educational -.033
Construction Expenditures

The LIFT model has 31 sectors of purchases of structures by type of
structure, following the sectoral detail available in the Natjonal
Income and Product Accounts (NIPA). The list of sectors appears in the
appendix to this chapter. Of these 31 sectors, 20 sectors are

forecasted by regression equations. The remainder, mostly government



" structures, are determined exogenously. These sectors are marked in the

List in the appendix.

The 20 sectoral equations were estimated with ordinary least
squares, using data from 1958 to 1981. Of the 20 equations, 9 of the
sectors use one or more interest rates directly. Four of the remaining
11 construction sectors use one or more of the sectors in which interest
rates appear directly as explanatory variables. This makes 13 of the 20
construction equatibns functions of interest,rafes directly or
indirectly. The lLargest construction sector,.accounting for 15.7% of
total new structures purchases in 1981, is Single family residential
structures., Of total private residenfial structures, Single family
residential structures and Additions and alterations (residential)
account for 66.7%. The private non-residential structures total is
dominated by 5 sectors, Industrial structures (15% of total
non-residential structures), Offices (14%), Stores, restaurants and
garages (16%), 0il and gas well drilling (15.5%) and ELectric utilities
(12.4%). To simpLify the exposition, only the specifications for these
sectors will be discussed. ALl of the equations sensitive to interest

rates are summarized in the appendix.

The equation used to forecast Single family residential structures
contains two variables which are intended to capture financial effects.
These are the Level of the mortgage rate and the current and one year
lagged difference between the AAA bond rate and the 4 to 6 month
commercial paper rate. The mortgage rate enters as a price variable, to

show the cost of new homes to the families that Live in them. The rate



difference variabLe.represents the availability of credit to home
builders. A Low value is likely to indicate a flow of credit out ot
major housing lending institutions that generally occurs when short term
jnstruments become more profitable investment opportunities relative to
Longer terh securities. The elasticity of the per-household
expenditures on new, single unmt residential structures, (méasured at
thg mean of the data series) are -.68 for the mortgage rate and .05 for
the rate differential. To state the effects another way, an increase ot
1 percentage point in the mortgage rate reduces real expenditures on
single-unit residential structures by 13.8%, measured at the 1981 data
points. Similarly, a 1 percentage point increase in the rate
differentialL eventually leads to a 13.8% increase in single-unit
residential construction expenditures. The equation used to forecast
" Residential additions and alterations is a function of the rate
differential, the Level and the first difference of the mortgage rate,
all multiplied by the value of the stock of single unit residential
structures. This multiplication is done to insure that the size of the
pool of structures affects the response of additions and alterations to
interest rate changes. While the sign on the rate differential is
positive, again reflecting a credit availability phenomenon, the sign on
the mortgage terms are also positive. This sign reflects a substitution
effect between purchases ot new structures and additijons and
alterations. The elasticities of these variables is .03 for the rate
differential and .16 for the mortgage rate. These elasticities mean
that a 1 percentage point increase in the rate differentialL leads to
approximately a 600 million dollar (constant 1977 dollars)increase in

expenditures on Resjdential Additions and Alterations. A 1 percentage



point increase in the mortgage rate increases expenditures on this

sector by 250 million constant 1977 dollars.

For private non-residentiat structures, four of the five most
important sectors contain interest rate terms. Only Electric utilities
construction does not use interest rates, instead using only a lLong
distributed Lag on the output of product level sector 56 (Elgctric
utilities) to determine new structures purchases. This is not really
surprising since the Electric utilities industry is regulated and
somewhat insulated from cost-of-credit effects. For Industrial
structures, the financial variable is the prpduct of the rate difference
used in the residentiat structures equation and the lLagged stock of
industrial structures. Both the contemporaneous and one-year-lagged

.values -are used in the equation. This variable was found to be the only
interest rate type variable that exerted a reasonable and significant
influence in this equation. The reason for the negative sign, which is
opposite of the sign on the residential sectors, may retlect the ability
of non-residential builders to command construction lLabor and materials
more cheaply and easily when residential building is depressed. The
long run elasticiy of expenditures of Industrial structures with respect
to the variable is -.141. This implies that a 1 percentage point
increase in the rate differential reduces expenditures on new Industrial
structures by 2,250 million constant 1977 dollars. This same type of
term, the long and short rate differential, appears in the equation for
Offices and purchases of new Stores, restaurants and garages. For these
sectors, the long run elasticities are -.049 and -.066 respectively.

These elasticities translate to a 500 million constant dollar decline



and an 850 million constant dollar decline in expenditures for these two

sectors when the rate differentialL rises by 1 percentage point.

The final major private non-residential construction sector is Oil
and Gas well drilling, which includes a two-year moving average of the
AAA bond rate as a primafy determinant of the Level of expenditures.

The interest elasticity for this sector is fairly substantial at -.30.

lnxgg;g;z.iumtmsnt1 0

There are 60 equations which are used to forecast inventory change

by type ot product. The;general form of the equation for each sector

is:
(6) S, = S,._q =a+bl +c(I-I o) +dS _, +eR.I
where
st = stock ot inventories of each product at time t
Iﬁ = output of product Less change of inventory of the
product and the use of the product in its own making
Rt = 4 to 6 month commercial paper rate less the rate of growth

of the price of each product

The equation relates the change in inventory stocks to the use of
the product as a material input to the making of all other products, the
change in this usage, the lLevel of the stock in the previous period and
a proxy for the real interest cost of holding inventories. The expected
signs on the coetficients are positivé for a, reflecting the probable
increase in inventory holdings when the lLevel of usage increases, either

positive or negative for ¢, depending on whether the stocks ot the good



in question move pro or counter-cyclically, negative for d, to account
for the depressing effect on inventory accumulation.of already high
Llevels of inventory stock, and negative for e. Prior to estimating the
equations, two criteria were established which resticted the signs on d
and e to be negative. When the estimation resulted in positive signs
for either of these two terms, the term was dropped and the equation

re-estimated without it.

Using this procedure, 17 of the 60 equations were found to contain
negative interest cost effects. The terms were found to be only
moderately significant, i.e. with associated t values greater than
unity, for only a few sectors. These are Farms and agricultural
services, Miscellaneous manufacturing, Furniture, Crude petroleum, and
- Footwear. On the whole, the interest sensitivity of inventory holdings
by_product is very small. Recent work by DeLeeuw on inventory behavior
inventory holdings to real interest rate changes, although he is able to
find a stafistically significant etfect. Deleeuw finds that holdings of
materials inventories are more sensitive to real interest rate changes
than finished goods of goods-in-process inventories. Generally,
- "Orders" industries (roughly meaning durable goods manufacturing
industries) are more sensitive than "Sales" industries (roughly meaning
non-durable goods manufacturing). The elasticities ot response range
from a Low value of -.025 for holdings of goods-in—process inventories
in Sales industries, to -.2 for holdings of material inventories in
Order industries with the average elasticity around -.08. The

regressions which produced these results were estimated on annual data
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from 1958 through 1981. ' The results reported for the present work (in

the appendix to this chapter) may retlect the greater data problems

holdings by_holder.

. 12
Eoreian_trade_eguations (Exports_and_Imports)

There are two channels by which monetary factors can exert an
intluence on the foreign trade part of the model. First, there are
direct interest etfects in the export and import equations for
investment income derived from sources foreign to the investor. The
import equation explains the value of investment income of foreign—owned
- assets in the U. S. -as a simple Linear function of the total value of
merchandise imports and the rate on U. S. dollar denominated deposits
not held in the U. S. (the Eurodollar rate). The value of U. S.
investment income derived from overseas assets is a simple Linear
function of total merchandise exports and the Eurodollar rate. For
forecasting purposes, the Eurodollar rate is a simple Linear function of
the 4 to 6 month commercial paper rate. The interest elasticity for
imports is .319 and for éxports is .962. The elasticity for exports is
particularly significant because the share of total exports accounted
for by this sector is quite high (22%). The corresponding share for
imports is much smaller, only 5.07%. No other non—merchandise export or
import equatiohs.use interest rates or any other variable directly
retated to monetary factors. It is important to note that the

nonr-merchandise trade equations are not functions of relative foreign to



domestic prices while relative prices are a primary determinant of

merchandise imports and exports.

The general form of the merchandise export and import equations is:
(7) x = (a + bD)pc

where

constant dollar imports or exports
demand variable
foreign demand indexes for exports
domestic output plus imports Less exports for 1mports

x
na

p = relative price term
foreign to domestic price ratio for imports
domestic to foreign price ratio for exports
p -3 ‘

a,b,c = parameters to be estimated.

The second channel of effects for monetary policy is through the
exchange rate and its consequent effect on the: relative foreign to
domestic price ratio. To understand the innovation in the present work,

it is necessary to review the process used to generate foreign prices.

In the LIFT model there are nine major trading partners: Canada,
Japan, Belgium, France, Germany, Italy, Netherlands, United Kingdom, and
the Rest of the world. To derive the historical series on import
prices, domestic prices are gathered for each country and the exchange
rate is applied to deriveideflators for each country that are comparable
to the U.S. domestic deflators. The next step is to translate the
sector ordering of the price deflators from various countries to the
‘sector ordering used 16 the LIFT model which is accomplishea via

"bridge" matrices specific to each country. At this point in the



procedure, a set of prices for each major trading partner exists at the
sector ordering used by LIFT and up to this point no distinction has
been made between export and import prices. To translate the 9 price
vectors into a single foreign price vector, some weighting scheme must
be used. To get the price of imports vector, the weights ére the share
of total U.S. imports of the ith commodity accounted for by the jth
trading partner. The price of competing world exports is obtained by
using the same 9 vectors of price weighted by the share of totalL world

exports of commodity i accounted for by trading partner j.

Algebraically, we can write this procedure for each time period as:

S .
(8 Ps =Zpi

izl

where
Ps = price of imports or exports depending on the definition ot
% the share matrix
Py = &5iLP4
where
e, = country specific exchange rate (scalar)
: S{ = diagonal matrix of weights for each country (48 by 48)
Ii = aggregation or disaggregation matrix, specific
to each country (48 by M)
p; = vector of domestic prices for country i (M by 1)
M’ = varjable representing number of sectors for each of the

9 trading partners

The prices derived in this fashion are used in the estimation of
the merchandise import and export equations, of which there are 48
different commoditfes. To establish forecasts of these prices, the
following regressions were run (omitting time subscripts for

convenience) for import and export prices:



(9 Ln(p'i/pd ) = a + bT

where
p'i = Iipi as described above
Pq = U.S. domestic deflator
T = simple time trend

Note that the effects of exchange rates are omitted from these

regressions.

This procedure provides relLative growth rates of foreign prices
with respect to a vector of variables that is forecasted elsewhere in

the model, namely, domestic prices. These relative growth rates are

"modified by assumed paths of exchange rates for each country, then

aggregated using the respective share matrices for the Last year for
which data is available for each country. (The procedure is that ot
equation (8).) Prior to the present work, this forcasting of foreign
prices was done outside of the LIFT model. The procedure was to take a

forecast ot domestic prices and calculate vectors of import and export

prices through the horizon of the forecast. Then the Leyels of foreign

prices were entered as exogenous data to the general forecasting model.
The flaw with this procedure is that any scenario that results in a

higher rate of inflation for the U.S. has unintended and continuing

effects in the export and import markets by altering the relLative

foreign-to-domestic price ratio. One solution to this problem is to
iterate between the forecasting model and the generation of foreign
prices until some convergence in forecast results is reached. This is a

cumbersome and time-consuming procedure.. An alternative approach is to



endogenize exchange rates, rather than keeping them completely
exogenous. One way to incorporate economic factors into exchange rates
is to estimate a separate exchange rate equation for each of the 9 major
trading partners. These rates could then be used in the calculation of
the p* vector for each country. This approach was not taken for two
reasons. First, annual estimations would have to be done on a very
smaLl data set, since exchange rates have been floating only from 1973.
Second, estimating each exchange rate would carry implications about all
of the non-U.S. exchange rates as well as for the direct exchange rates
between the U.S. and any ind{vidual trading partner. These implied
changes in the non-U.S. rates would naturatly imply changes in the

trade patterns that could not be accounted for in this model.

Instead ot estimating all 9 exchange rates, a single function is
applied to the single vector of export and import prices (the results ot
equation (8)). Given a set of exogenous exchange rate forecasts; this
function will, in essence, allow the value of the dollar to appreciate
or depreciate relative to all currencies, while not affecting the rates
of exchange between foreign currencies. The function, which is posited,
not estimated, and which operates only in the forecast period, relates
fhe movements in this exchange rate scaler to the differential between
the calculated current dollar balance-~of-trade and some target lLevel of

the current dollar balance-of-trade.

Basically, the function to change the exchange rate scaler is of

the following form:



for (BT < BT™) EXSCL = .95
for (BT > BT™) EXSCL = 1.05
where
EXSCL = exchange rate scaler
BT, = actual current dollar balance of trade, Exports less imports
BT = target level of the current dollar balance of trade.

This function provides a device to make the exchange rate scaler move so
that BT is brought closer to BT*. When the U, S. 1is running a larger
trade deficit than the target in a year, the function makes the U. S.
dollar Less expensive to foreigners, thereby increasing exports and
decreasing imports. There are at lLeast two major problems with such a
siﬁple function. F{rst, it is not necessary to drive BT to Bf* exactly,
so that the funtion should become aétive only outside some band around
BT*, say, 10% 1in either direction. Second, the factor of adjustment is
independent of the distance betﬁeen BT and BT*.‘ These two difficulties

are corrected in the following function.

For (BT < BT*-.1%8T™ EXSCL = .95V
where

N = (BT" - BT #10/BT"
and

for (BT > BT +.1%BT™) ExscL = 1.05N
where

N = (BT - BTX)*10/BT"



The major problem with this function is that it depends crucially
on tﬁe values chosen for BT*. Generally, BT* is a variable that can be
set at the user's discretion, allowing fdr some flexibility as an aid in
making simulations. For the purpose of this work, the values of the
current dollar balance-of-trade that results from the base scenario will
be the BT* values for the subsequent simulation runs in chapters 5 and
6. Thus, any movement in the exchange rate scaler in any of the
simulations will reflect the etfects of the simulation on the foreign
‘ trade part of the model. It should be noted that the values for the
adjustment factors (.95 and 1.05) were chosen completely arbitrarily.
The major innovation in this work, then, is to make the Levels of
foreign prices endogenous and to devise an automatic system for dealing

with balance of trade considerations.

Bnggustixi:x-and-ﬁmeLszsns13

-~ After the model has generated forecasts of the 6 types of final
demand and used equation (1) to calculate the vector ot industry
outputs, the vector of industry outputs and time trends are used in the
equations for labor productivity. The general form of the equation used
to predict the amount of output per hourly adjusted employees for each

industry is:



(11) LnE/gq = a + bT1 + ¢cT2 + d(ant - ant-1)+'+ e(lnqt-ant-1)-

where
= hourly adjusted employment in each induStry
= simple time trend starting in 1956

simple time trend starting in 1969
= industry specific output

E
T
T
q
The plus and minus signs in equation (11) refer to positive and negative
output changes. Two points should be noted about the equation. First,
the two time trends are the result of "eyeballing" the productivity data
and noting a distinct change in the trend in most industries after 1969.
Second, the reason for the use of the two change-in—output terms is to

allow for the possibility of an asymmetric productivity response to

increases and decreases in output.

Using the vector of productivity and the output vector, hourly
adjusted employment for each industry is generated. These results are

then summed to establish total hourly-adjusted employment for the

-economy and this result is compared with the exogenous projections of

the Labor force (from the Bureau of Labor Statistics) to determine the
unemployment rate. This rate then enters many of the behavioral

functions of the model.

A cautionary note is important here. Because no account has been
taken of fluctuations in average weekly hours, the unemployment rate
catculated by the model may over-state or under-state the true
unemployment rate. One other factor that must be considered is that

people may hold more than one job. To account for this latter erfect, a



variable is detined which measures the number of multiple job holders as
the number of hourly adjusted employees which must be removed from total
employment to attain the Last known unemployment rate. (The number of
multiple job holders is not a statistic collected by any agency on a
continuous basis.) For this work the forecast path of the number ot
multiple job holders is taken from the June, 1983 INFORUM base run, with
an adjustment to move the calculated unemployment rate of the model
closer to the observed rate for 1981. Since no explicit attempt is made
‘to modet average hours of work per week, the implicit assumption is that
~average weekly hours are constant at the average for the last year for

which the unemployment rate is known.

Once the calculation of employment and the unemployment rate is
finished,. the model moves on to the price-income side to determine
inaustry prices and industry factor incomes, the part ot the model to

‘uhich we now turn our attention.

lzn:j.s.s:insszmtz.gisal:1 b

The price-income side of the LIFT model produces forecasts ot the
13 components of income in current dollars for each of S0 industries.
The components are forecasted by using separate regression equations for
each industry for most of the 13 components. The exceptions to this
general rule are Listed below. Forecasting income this way serves two
purposes. First, the forecasts of income by type of income are
interesting in their own right. From these forecasts, and a few

additional equations, useful macroeconomic totals such as personal



income can be calculated.

The second use to which these forecasts are put is in the
calculation of industry prices using the equation:

12 p = (-0 Ty

where
p = vector of industry prices
(I-A)'1 = same as described for equation (1)
v = vector of industry value added per unit of output

where value added is the sum of the 13 incqme components

This approach to price forecasting states that the pr{ce ot any
good is a weighted average of all the material input prices where the
weights are the elements of the direct requirements matrix, plus a
-component for the amount of primary factor reward per unif of output.
The primary factor rewards are payments to labor, capital and the
government (through indifeét business taxes). The design of the
price-income side permits only the total for capitat income for each
industry to atfect price, rather than allowing the 8 components ot
capital income to exert individual effects on price. This design is
implemented by estimating a set of total capital income equafions (one
for each industry) and a set of equations for each of the eight types of
capital income. The forécasts of total capital income produced by
summing the eight individual types of capital income are scaled to the
forecasts of the same total (by industry) produced by the total»capitat
income equations. The effect of this procedure is to allow the
equations for the 8 types of capital income to affect the distribution

of capital income among the components, but not to affect the Levels.



This distribution is important for the calculation of several
macroeconomic totals. Proprietors' income, for example, is part of
personal income while corporate profits are not. Any shift in the
distribution of income by industry between these two types of income
will change the Level of personal income as well as Federal government
receipts, since profits are taxed at a‘different rate from personal

income.

One complication that should be briefly addressed is the problem of
the translation of the income data, at the 50 industry Level, to the
product level of 78 sectors. The v vector in equation (12) is
value~added per unit of product, so value-added must be avaiLabLe at the
78 product level. The translation between the 50 industries and the 78
products is done via yet another bri&ge matrixe. The
“product-to-industry” bridge shows the proportion of each industry's
value—added accounted for by each product. Thus, forecasts of the total
imcome of each ot the 50 industries are passed through this bridge to

get the v vector used in the price calculation of equation (12).

There are, then, three major types of income which exert an
influence on the price ot each good. These are Labor compensation,
return to capital, and indirect business taxes. ‘Tuo other types of
income exert a much lesser etfect and so for most purposes can be
ignored. These Ere subsidies, which are small relative to the other
three, and renfal income, which accrues only to value-added sector 33
(Real estate). The determinants of the three major components of total

factor income are presented in tabular form in Table 3.6. These



determinants are discussed separately below. The determinants ot the
equations for the pieces of the return to capital are presented in Table

3.7 and only briefly mentioned below.

The key retationship on the price-income side of the modelL for the
present work is found in the aggregate equations for lLabor compensation.
In LIFT, there are two aggregate hourly lLabor compensation (HLC)
equations, one for manﬁfacturing industries and one for
non-manufacturing industr{es. The sectoral eduations for HLC , one for
each industry, are a set of regressions where the dependent variables
are indexes of HLC divided by one of aggregate indexes, depending on the
type of industry. Since the prime explanatory variable in the
non-manufacturing HLC equation is manufacturing HLC, this model
structure permits the manufacturing HLC equation to define an average
Level of compensation for the entire economy while the various sectors
can differ based on the retative HLC equations. Given the methbd for
calculating prices and the fact that Labor compensation comprises about
75% of national income, this equation determines the aggregate price
Level to a large extent. Thus the manufacturing HLC equation is
extremely important to the model and even more so for the present work
" since it is the mechanism by which changes in the money supply are
translated into aggregate price Level movements. Some discussion of the

specification of this equation, shown in Figure 3.1, is in order.

First, it is clear that the monetary aggregate shouid appear

somewhere in the model in such a way as to influence prices. Without

such an appearance, and in the absence of capacity constraints, the

)



Iable 3.6

Major Components and Influences of Price-Income side

Component Number_of Sectors Influences

Labor compensation
Aggregates 2 Overall Llabor productivity
M2 relative to real GNP
Social security tax rate
Import deflator
Unemployment rate
Sectoral equations S0
. Unemployment rate
Inflation
Sectoral productivity
Share of total employment

Capital income 50 Sectoral imports
Sectoral exports
Sectoral output
Capital-output ratios
Unemployment rate

Indirect business taxes 50 Sectoral output
Sectoral capital stocks

Government subsidies S0 Exogenous

Rental income 1 Housing consumption
Unemployment rate



model would have the property that continual increases in the the money
supply would depress interest rates (via the equations presenfed in
Chapter 2) and generate continual increases in employment. Several
solutions to this problem exist. One possibility is to model capacity,
include the monetary aggregate in the final demand equations, and let
the rate of growth of sectoral prices be a function ot the extent to
which cépacity has been exceeded; Not only does this approach require
the modeting of long~term industry capacity, which is a very'difficult
task (especiatly in defining exactly what cépacity is) but it does not
fit easily into the framework embodied in equation (12) which the mode L
useé to forecast prices. Instead, one can affect prices by altering
- .income per unit ot output via the monetary aggregate. Since Laborf
compensation accounfs for such a lLarge percentage of tqtél income,
letting the monetary aggregate affect Labor compenéation uilLlééfisfy
the requirements. Given that the aVérage leveL of Labor compensation is
determined by the HLC in.manufacfuring eQOation; having the monetary
~ aggregate appear in this single equation will profOUndly affect the
results of‘tﬁe price~income side; In addition, the inclusion ot the
' monetary aggregate here is consistent with at Least one story that can
be toLd about the way the economy works. In this story, an increase in
.fhe'monetary aggregate stimulates aggregate demand which creates
pressure in factor markets. One constraint firms would bump up~against
quite quickly is the availability of skilled workers, which would
translate into higher wages and consequently, higher prices. The HLC

equation for manufacturing embodies these relLationships.



Iable 3.7

Components and Influences of Capital Income

Component

Depreciation
Corporate &
Noncorporate

Net interest payments

Business transfer payments
aggregate

sectoral

Corporate profits
aggregate

sectoral

Proprietors’ inéome

Inventory valuation adjust.
sectoral :

sectoral

50

50

- 50

50

50

50

Number of Sectors

Influences

Equipment stocks
Structures stocks
Equipment tax Lives
Structures tax lives

Exogenous

Gross domestic product
Unemployment rate
PCE deflator

Indusfry output shares

Unemployment rate

Output growth

Export growth

Import growth

Corporate income tax rate
Commercial paper rate

Industry output shares
Industry export shares
Industry import shares
Inflation

Unemployment

Corporate income tax rate

Exogenous

Inflation
Unemployment rate

Growth rate of aggregate



Turning to examine the equation specifically, the monetary
aggregate; M2, enters the equation iﬁ an unusual manner. The percentage
change in manufacturing HLC is a function of the percentage change in
the M2 to real GNP Eatio according to equation (13):

13 Ye = 24 + Xeq - .73(xt_1-xt_2)

= «67(x )

t-2"%t-3

t-3"%t-4

= .32(x )

t=4 X¢-5

where
y = percentage change in HLC for manufacturing
.z = total nonmonetary variables and coefficients determining y
x:

percentage change in the M2 to real GNP ratio

The effect of this type of equation is to distribute the effect of
changing the rate of growth in the M2 to real GNP ratio over a five year
period. Consider the case of a constant rate of growth in the M to
real GNP ratio which has been in effect indefinitely. The equation then
transL#tes the rate of growth in this monetary ratio into the rate of
growth of wagés directly, since all of the first difference terms cancel
out when all of the X, S are equal. Now suppose that the monetary ratio
increases by 1 percntage point over the previously assumed constant
fate. The equation translates none ot the 1% increase to HLC in the
same year, 27% of the 1X increase during the first year atter the
change, 33% of the 1% increase to HLC during the second year atter the

'change, 51% during the third year after the change, and 68% during the -
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ANNUAL MONEY WAGE EQUATION BASED ON THE RATIO OF M2 TO REAL GNP

DATE ACTUAL
Is *
60 4.19
61 2.86
62 . 3.84
63 2.93
64 4.09
65 2.08
66 449
67 5.02
68 7.17
69 6.99
70 6.72
71 6012
72 5.44
73 7.22
74 10.68
75 11.87
76 7495
44 8.37
78 8.17
79 9.66
80 10.58
IS *
TMANW
PCMOG
PCAVG3
PCSOCR
PCPIM
FOPCMG =

PREDIC
IS + IS B * * * ‘*
2.26 0.00 + *
1.81 0.00+ =*
© 3.03 0.00 + &
4.95 0.00 %* +
4.18 - 0.00 *+
4,33 0.00 * +
. 682 0.00 * +
4.71 0.00 4k
4.78 0.00 + *
4,29 0.00 + *
3.68 0.00 +. *
4.86 0.00 + *
6.12 0.00 . * o+
7.72 0.00 *
11.69 0.00 * +
11.68 0.00 +*
8.72 0.00 +
7.37 - 0.00 + *
9.22 0.00 +
9.22 0.00 . + *
9.40 0.00 + *
Is + IS * * *- * *
1.807 3.948 6.089 8.230 10.372

percentage change in manufacturing hourly labor
compensation Less PCMOG and PCAVG3

percentage change in M2 to real GNP ratio

three period moving average of percentage change in
Labor productivity, (GNP/ total jobs) ‘
percentage change in Legislated Social Security tax rate
percentage change in merchandise import deflator less
PCMOG(t-1)

first difference in PCMOG

The equation was actually estimated using TMANW, which constrained

the coefficients of PCAVG3 and PCMOG to unity.

For plotting purposes,

PCAVG3 and PCMOG(t-1) were added back to TMANW.



fourth year after the change. Full pass through of the assumed 1%
increase occurs five years after the original increase. Thus there is
full pass through of the excess growth in M2 over real GNP to Labor

compensation and prices after five years.

Thejpercentage change in the M2 to real GNP ratio appears
dmplicitly in another term in this equation. In this term, the rate of
growth in the monetary ratio is subtracted from the average rate ot
growth ot merchandise import prices and the resulting variable used as
an independent variable in the regression. The logic behind the use of
this variable is that wages probably respond to larger than usual
increases in the price of imported goods, since as consumers, the
uage-éarners must buy goods at these prices. The definition of the
usual rate of price growth for this purpose is the rate of growth of the

M2 to real GNP ratio0.

Aside from the effects of the monetary aggregate in the aggregate
HLC equation for manufacturing, monetary variables play a Limited role
on the price-income side. .The &4 to 6 month commercial paper rate
appears in the equation which explains the behavior of the sum of
corporate profits, corporate capital consumption adjustment and.
corporate inyentory valuation adjustment. The variable plays only a
minor role here, suggesting that when interest rates rise, this total

falls. The elasticity of this response is quite small, at -.016.
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The_Agcouptant

The job of the Accountant is a a deceptively difficult one: to

catculate various nominal aggregates usually displayed in the National

Income and Product Accounts. In doing these calculations the Acountant
performs its most important role for the model by taking the forecasts
of the income side computing some needed macroeconomic variables such as
capital consumption adjustments, and derivihg personal income, taxes and
disposable income. By using an econometrically estimated personal
savings‘equation and an overall deflator calculated from the results ot

the real and price-income sides, the total amount of consumption

expenditures in 1977 dollars can be obtained and this value fed back

into the real side. The Accountant therefore closes the model in the
sense that the initial assumptions about the constant-dollar disposable

income and the spending rate are replaced by model-generated values.

The Accountant consists of four major parts, each corrresponding to

"a type of table of aggregate data in NIPA. Part 1 calculates aggregates

for nationa( income‘by type of income, which requirés creating
supplements to Labor compensation such as employer contributions to
social insurance, and capital consumption adjustments for several of the
income types. None of these addi tional equations uses any monetary

variables or interest rates as explanatory variables.
‘Part 2 relates current dollar GNP, NNP, national income and

personal income, which requires equations for governmental transfer

payments, personal interest income and consumer interest payments to
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business. These last two pie‘ces are functions of interest rates.
Interest received by the Federal government is positively reL‘ated to the
AAA bond rate multiplied by the amount of Federal direct loans
outstanding. Interest received by states and Localities is a function
of thé average rate réceived multiplied by the interest bearing assets
of states and localities. In the forecast, the average interest rate
received is a simple Linear function of the current and one period
Lagged AAA bond rate. For interest paid by the Federal government, the
amount is positively relLated to the amount of privately held Federal
government debt plus the amount of the current deficit that is hetd
privately multiplied by the AAA bond rate. Interest paid by state and
Local governments is the amount of state ahd Llocal debt multiplied by
the average interest rate paid on that debt. In forecasting, the
average rate paid is a function of the current AAA bond rate as well as

one- and two—-year Lags on this variable.

Personal interest payments to businéss is a positive Linear
function of consumer expenditures on durables multiplied by a two-year
moving average of the 4 to 6 month commercial paper rate, the Level of
disposable per-capita income and the change in that income. The
elasticity of the consumer interest payments to business with respect to
the two period moving average of the commercial paper rate is 177
This value is quite low, which suggests that when interest rates rise,
alternative means of payment are ‘used which do not require interest

payments to businesses.
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Parts 3 and 4 of the Accountant create the current dollar Federal
governmenf‘and the State and Local govermment expenditure and receipts
tables, which show the governmental surpluses or deficifs. Only two
additional quantities are calculated in these parts which use interest
rates. These are interest receipts from social insurance trust funds
for the Federal government and states and Llocalities. In both ot these
cases the interest received is a function of the average rate received
per unit ot fund, multiplied by thé size of the fund and in both cases
the average rate is forecasted using an equation that consists of the
AAA bond rate and the one pgriod Lagged average rate of return on social

insurance funds.

Government receipts are mostly tax payments. Federal government
..receipts from- the personal income tax are calculated using an elaborate
scheme which incorporates actual tax rate schedules used by individuals
from form 1040. The scheme make use of the size distribution of
housholds and the differing tax freatment of the different household
sizes. Other tax receipts, including those from other levels of
~government, are computed reltative to the federal personal tax

paymenfs.15

Having calculated all of the desired macroeconomic aggregates,
in§Luding personal income, and personal income taxes, we can turn to the
final job of the Accountant which is the calculation of constant dollar
disposable income and the division of constant dollar disposable income
between savings and consumption. This step is extremely important in

the model because this step closes the model with respect to income,
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carrying the implication that the model produces a forecast of sectoral
prices, sectoral outputs and sectoral income that are mutually

consistent.

The key relationship which allows constant dollar disposable income
to be separated into consumption and saving is the equation fob
per-capita constant dollar savings. This equation is reported in Figure

3.2 and relates per-capita constant dollar saving to a two-year moving

“average of the 4 to 6 month commercial paper rate multiplied by

disposable per-capita income, the price of new cars relative to alLl
other consumer prices, (again multiplied by the lLevel of per—-capita

disposable income), disposable per-capita income and the first

difference in per-capita disposable jncome. The results suggest that

savings is only weakly positively related to interest rates, strongly
negatively relLated to the relative price of new cars, and strongly
positively retLated to income and its change. At first blush, it would

appear that the sign on the relative new car price is incorrect, since

-saving -and new car purchases are generally regarded as substitutes. If

however, consumer expenditures on new cars are price inetastic (which
they are by the estimations presented earlier, elasticity is -.3), when
the price of autos rises, so does the share of autos in total income.
The equation is suggesting that this increase in the share of new cars
comes at the expense of savings. The income elasticity of savings for
this equation is very close to 2.0, making saving behavior very income

elastic.
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0.

* PER CAPITA SAVINGS

FIGU

RE 3.2

4 SEE = 2.8323 RSQR = 0.7704 RBARSQ = 0.7164
RHO = 0.2997 bW = 1.401 AAPE = 8.98
VARIABLE REGRES-COEF T—-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT . 94,424380 3.65 3.763 33.51 1.0000
INTRS 0.000809 0.67 0.079 1.32 2444.3794
RELPS -0.327170 =3.79 =4.919 35.79 377 2672
DI72P 0.135227 4.37 1.964 45.76 364.4454
DDI72P 0.331404 2.30 0.113 14.52 8.5592
SAVP DEPENDENT VARIABLE = = = = = = 25.09170
PER CAPITA SAVINGS
DATE ACTUAL PREDIC - MISS
IS * IS + IS A=P * * * *
- 60 14.89 16.58 =1.69% +
61 16.97 17 .69 -0.72 *
62 16 .65 18.73 -2.08 * +
63 15.25 19.35 -4 ,10% +
64 19.98 20.14 -0.16 *+
65 22.14 21.25 0.89 + *
66 22.64  23.30 -0.66 *+
67 26 .95 22.89 4.05 +
68 24.29 22.26 2.03 + %
69 22.28 23.70 -1.42 * 4+
70 28.98 25.31 3.67 + *
71 29.91 22.68 7.23 + *
72 24.80 26 .32 -1 .52 *
73 35.04 34.18 0.87
74 33.98° 31.19 2.78 +
75 - 34.64 32.37 2.27 +
76 28.70 30.92 -2422 * +
44 25.42 29.54 -4.13 * +
78 26.92 27.81 -0.89
79 26.43 26 .06 0.38
80 26.03 26.76 -0.73 *
81 29.12 32.99 -3.87 * +
IS * IS + IS A=-P * * * *
14.893 19.180 23 .467 27 754 32.041
SAVP = real per-capita savings in 1972 dollars
DI72P = real per-capita disposable income in 1972 dollars
DDI72P = first difference in DI72P
RELPS = dimplicit deflator for new autos relative to
‘ overall consumption deflator multiplied by DI72P
INTRS = two period moving average of 4-6 month commerciat

rate multiplied by DI72P
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The_Solution Process_and_Exogepous _Data

Having outlined how the various parts of the model are determined
separately, it is necessary to relate how the parts come together to
form'the whole model. The conceptual order of the solLution process is
outlined in Figure 3.3. Once the model has received the values for the
exogenous data for the current forecasting period, the model iterates
around the three components (real, price-income and Accountant) until a
convergent solution is reached. The convergence4Criteria for this
"annual” Loop is that no product outpdt in constant dollars should
change by more than one percent from one.itération to the next. A
maximum of six jterations is specified to prevent the model from

spinning around an inordinate number of times in the same year.

Two other iterative Loops are part of the solution process of the
modetL. First, becausevsome final demand components, (namely,
investment, consfruction, inventories, fnd imports) depend on the
~ current values of product output, while current output obviously depends
on the forecasts of these components, the model must iterate through the
"inveétment-output" loop. In this Loop, the calculation ot investment,
construction, inventories‘, imports and outbuts (via equation 1) is
repeated until each product output in constant dollars changes by less
than one percent form one iteration to the next. Although a maximum
number of 6 iterations is set on this loop, experience has shown that
unless something is very‘wrong with an equation or set of equations,

only 4 or 5 iterations are necessary.
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Schematic_sotution for LIFT model

Exogenous data
|
|
Guess at
Disposable income
Spending rate
Aggregate and sectoral deflators
Sectoral wages
!
|

e G — e Geee GEe Gmme . — — — — — —— —— G — — — — . GnEh G = G CPER GDun e Sae

> Begin Real Side
Calculate
Exports
Personal consumption expenditures
—~=>Equipment investment

| Construction
Investment-output | Inventory change
loop ===—=> | Imports

<=-=- Sectoral outputs
Real side aggregates
End Real Side
' |
<-- Annual Loop |
Begin Price-Income Side
Calculate
-=-==>_abor compensation
Price-income Loop --> | Return to capital
I Pijeces of return to cap1taL
| Indirect business taxes
<==-=Sectoral prices
Price-Income, nominal aggregates
End Price-Income Side
|
|
Begin Accountant
Calculate
Personal income
Taxes
Savings rate
Disposable income
End Accountant
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The second Loop built within the annual Loop is a Loop on the
price-income side. Sihce some of the components of value-added depend
on inflation or some aggregate deflator, and since product prices and
aggregate price measures are derived from these value-added forecasts,
it was decided to Loop through the entire price-income side twice.
Experimentation with more iterations on this Loop indicated no
appreciable change in the price or income forecasts after the second

iteration.

The LIFT model, Like most other models, requires a fair amount ot
exogenous data before it can begin to forecast. Generally, the

exogenous data falls into one of five major types.

ALl demographic data in LIFT is exogenous. It uses population by
eight age categories, the number of households, percentage of households
with two or more wage-earners, percentage of households headed by

persons aged 25-35, and the civilian labor force.

Second, indexes of foreign demand by product for the merchandise
export commodities are exogenous to the model. These indexes are
obtained from the domestic output vectors produced by several operating
foreign country models and from trends for those trading partners
without LIFT-type models. These separate output vectors are weighted by
- the share of total U. S. exports of good j accounted for by country i
and turned into indexes which are entered exogenously and are not

affected by the LIFT forecasts.
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Third, domestic government expenditure on goods and services in
constant dollars are exogenous. In LIFT, there are four categories of
government expenditures. These are: Federal defense, Federal
non-detense, State and Local education, and State and Local other. For
each of these types, two expenditure variables are used, one for
purchases .01' goods and services and one for compensation of employees.
The expendituf-es on goods and services are divided into purchases or
specific products via a matrix which shows the product composition ot
expenditures for the base year of the model, 1977. This matrix is then
hetd constant over the forecast horizon, although the capability for
.altering it is built into the model. To determine real compensation ot
government employees, realL compensation per-employee is helLd constant at
the 1977 level. Total compensation thus reflects the movement in

government employment by type of government.

Fourth, prices ot crude oil, both domestic and foreign, are
exogenous. It was felt that these prices could not be forecast in the
usual manner because of the lLarge degree of arbitrariness that enters
into their determination. Specifying a domestic price exogenously does
not destroy the relation embodied in equation (12) however. . Since some
part of income for an industry must be increased if its price is
increased, when a domestic price is set exogenously, the product ievel.
total value-added figure corresponding to that product is determined and
this figure passed back through the product=-to-industry bridge to
determine which industries' income is to be changed. Having decided
which industries will have their income changed, it remains to decide

which components of total income will be changed. It was decided that
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corporate profits, proprietors' income and net interest payments should
be changed. The change in income is spread through these components

based on their relative sizes.

Fifth, assumptions about monetary policy must be made. In the
original LIFT, M2 was the exogenous monetary variable. Using the
results of chapter 2, M is now endogenous and the non-borrowed monetary
base is exogenous. The ratio of required reserves to M1 is an
additional exogenous variable introduced when the model developed in

chapter 2 is inserted into the lLarger interindustry model.

Conclusion

This chapter has introduced the LIFT model, which will play host to
the monetary sector sub-model developed in Chapter 2. Modifications
made to the model were described as well as some of the operating
characteristics. It should be noted that the sottware underlying the
model is extremely flexible, allowing a user to treat the model as a
macro-model or as a tool for very specific industry applications.
Modifications may be made to almost every variable or series used in the
modelL, including the intermediate flow matrix (A matrix) or any one of
the bridge matrices. In the next chapter, a base scenario of the model
is developed. This base the serves as the standard to which alternative

runs developed in chapters 5 and 6 are compared.
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2.

6.

7

ENDNOTES

The most recent complete published description of an INFORUM
model is contained in Almon, et. al. {1}. Descriptions of the
LIFT model are currently the subject of a writing effort,
although some of these descriptions exist in the form of
INFORUM research reports and memoranda.

The coetficients have the capability of changing and in fact
do change over the forecast horizon in according to time

‘trend lLlogistic functions or exogenous assumptions. The

coetficients do not respond automatically to, say, changing
relative prices.

The coetficients in the B matrix are functions of time and
a term which is essentially the change in investment for
specific sectors.

The following section is a highly summarized account of the
work done on consumption expenditures. For a more complete
account of these equations, their derivation, and their
properties, see Devine {5}.

Atmon {2}.

Household durables includes the following sectors:
Furniture, mattresses and bedding, Kitchen and other household
appliances, Radios, TVs, records and musical instruments,
China, glassware and tableware, Floor coverings, Durable
housefurnishings, n.e.c., Semi-durable housefurnishings
Transportation includes the following sectors:
New cars and trucks, Net purchases of used cars, Tires and tubes,
Auto accessories and parts, Auto repair, Auto insurance,
Bridge tolls, etc., Taxicab services, Local public transportation,
Gasoline and oil.
The one sector not in either of these two major groups which
became the subject of the interest-rate-effect search is in
major group Recreation and travel, sector Boats, recreational
vehicles and aircraft.

A "soft" constraint is one that is not required to hold exactly.
Instead of minimizing only the sum of squared residuals, we minimize

a linear combination of the sum of squared residuals and the deviation
from our constraint.
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8.

9.

10.

1.

12.

13.

14.

15.

It should be noted that the system estimates for sectors

Owner occupied housing and Rental housing were replaced with
estimates performed Leaving out the etfect of retative

prices in equation (4). This replacement was necessary because
sensible price elasticity results could not be obtained from
any estimation.

This section is a brief description of work done by Barbera {3}.
These equations were estimated by Brian Shea.

See DeLeeuw {4).

These equations were estimated by Douglas Nyhus.

These equations were estimated by Margaret Buckler.

The price=income side is the subject of a thesis in progresse.
See Hyle {6}.

‘This work was done by Stephen Pollock.
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APPENDIX 1

Sectoral equations sensitive to interest rates

Interest sensitive Construction equations

(t statistics in parentheses)

Single unit residential structrures

CSTH1 =  .4128 =.0518*RCMOR =-.0041%RATDIF +
(2.07) (3.68) (.56)
<0507 *RATDIF(t=-1) + 102.6*%CPCP + .0070*HHEAD +
(5.64) (2.03 (.47)
=«0024*STKH(t-1)
(73
RBARSG = .8506 De W = 1.77 SEE = .0336
CST1H = per~household expenditures on single unit residentfal‘
structures in constant 1977 dollars
RCMOR = mortgage rate on first mortgages, conventional financing
RATDIF = AAA bond rate less 4-6 month commercial paper rate
CPCP = 3 year moving average of real, per—-capita consumer
expenditures '
HHEAD = percentage of household heads aged between 25 and 35
STKH = stock of single unit residential structures calculated

Wwith depreciation rate =
households

04 divided by number ot
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CST3 =

RBARSQ =

CST4 =

RBARSG =

Mobile Homes

7180.3 + 312.7*RCMOR =93 ,76*AGEOLD +

(.23) (.94) (.26)

27 39*DPCEX
(1.49)

»2839 D. W. = 0.42 SEE = 1133.1
CST3 expenditures on mobile homes, 1977 constant dollars

RCMOR = mortgage rate, first mortgages, conventional financing
AGEOLD = percentage of households headed by persons NOT aged

25 =35

change in real total consumer expenditures

DPCEX

Additions and Alterations to residentiat structures

9058.0 + .4970%RSTK + .1924*%RMSTK +
(25.41) (3.09 (3.33) ‘
«8555*DRMSTK

(1.85)

«8517 D. W. = 0.92 SEE = 681.7
CST4 = residential additions and alterations expend1tures

in constant 1977 dollars

RSTK = AAA bond rate less 4-6 month commercial paper rate
multiplied by the lagged stock of single unit
residential structures

RMSTK = mortgage rate multiplied by the Lagged stock of single
unit residential structures:

DRMSTK = first difference in RMSTK
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CST6

RBARSQ

CST?

RBARS@Q

Industrial structures

+ .0070*0UTMAN + 0480*DOUTMAN +

= 705.75
(.29 (3.54) (2.90)
«0200*DOUTMANCt=1) + .0018*RDSTK +
(1.94) (.69
-.0148*%RDSTK(t=1)
(3.34)
= 4255 De We = 1.48 SEE = 1852.
CST6 = expenditures on industrial structures in 1977 constant

dollars :
total manufacturing output, sum of LIFT sectors 9-48,

OUTMAN =
‘ in constant 1977 dollars
DOUTMAN = first difference on OUTMAN
RDSTK = AAA bond rate less 4-6 commercial paper rate multiplied by
the lLagged stock of industrial buildings (constructed
with depreciation rate = .04)
Office construction
= 3740.5 =.0026*RDSTK =.0009%RDSTK(t=1) +
(3.49) (2.27) (73
«0169*LOUT
(3.25)
= ,3838 D. W. = 0.85 SEE = 1106.
CST7 = office construction in 1977 constant dollars
RDSTK = AAA bond rate less 4-6 month commercial paper rate
multiplied by the Lagged stock of office buildings
(constructed with depreciation rate = .03)
LOUT = weighted average of sum of outputs of LIFT sectors

62 and 63 with weights equal to .5, .3, .2 for three
periods
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Stores, Restaurants and Garages

CsT8 = =5109.9 + J1552*TRES + o0129*STOUT
(3.78) (4.45) (6.72)

+ .0231*DSTOUT -1.336*RDSTK -5.620+RDSTK(t=1)
(.66) (1.22) (2.84)

RBASRSQ = .8959 D. We = 1.30 SEE = 909.5

CST8

1977 constant dollar expenditures on stores, restaurants
and garages

TRES = sum of single unit residential structures and multi-
unit residential structures in 1977 dollars
STOUT = Sum of LIFT output for sectors 59, 60, 61, 66, and 68
DSTOUT = first difference in STOUT
0il and Gas Well Drilling
CST14 = 5620.0 ~366.01%RAT + 7930.*PDM17L +
(27.1) (6.43) (29.2)
«0092*STK14(t=1)
(1.21
RBARSQ = .9911 Do W. = 1.99  SEE = 247.5
CST14 = expenditures on oil and gas well drilling in constant
1977 dollars
RAT = 2 period moving average of AAA bond rate
POMi7L = 3 period moving average of deflator for LIFT
sector 17 (petroleum reftining)
STK14 = stock of oil and gas well drilling structures,

calculated with depreciation rate = .17
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CST15

Railroad construction

=393.29 + 0768*0UT49 + J0133%0UT49(t~-1)
(1.45) (3.49 (.55)

=4.150*PCOALR =.0157%CST20(t~1) ~39.21%RAT
(3.01 (2.89 .11

RBARSQ = 7151 Do We = 1.58 SEE = 88.61

CST15

0UT49
PCOAL

CsT20

CsT31

RBARSQ

RAT

Broke

(

CST31

RATDI
CsT1

STK1

expenditures on railroad structures in constant

1977 dollars

output of LIFT sector 49

relative price of coal mining ro refined oil products
(LIFT sectors 4 and 17) 2 period moving average
expenditures on highway and street construction

in constant 1977 dollars

2 period moving average of AAA bond rate

R

rs' Commission on sale of structures and Used structures

6059.1 - =142.42*%RATDIF + o1984*CST1 +
4o43) (.60) (4.93)

«0034*STK1(t-1)
4.77)

7775 Do W. = 0.45 SEE = 1203.

brokers' commission on sales of structures and net
purchases of used structures in constant 1977 dollars
AAA bond rate lLess 4-6 month commercial paper rate
expenditures on single unit residentiat structures

in constant 1977 dollars

stock of single unit residential structures, calculated
with depreciation rate = .04

F
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Inventory change equations with interest rate etrfects

Estimation period 1960-77

Sector Intercept Output Change dn Lagged stock Real rate Rsq
output

1 : =6302.8 1113 -.1240 -.0019 -.0052 163
(.96 (1.14) (.64) (.05 (1.40)

6 ~-152.18 0116 -.0264 - =.0350 -.0004 «630
(1.03) (2.53) (.11 (1.52) (.00

9 12029. «3366 -.0832 -1.183 -.0011 592
(3.41) (3.91) (1.09 (3.86) (1.17

12 =202.69 3404 -.1497 -.6911 -.00006 .527
(.27) (3.24) (1.08 (3.34) (.00
(.61 (1.50) (.16) (1.5 (.87)

21 =525.60 1079 -s195¢ -.0042 «220
(1.03) (1.36) (1.94) (1.47)

23 -848067 .2964 -.OSDS -.5168 -00034 07%
(2.16) (2.94) (.56) (3.23) (1.22)

24 -883.22 169N .0050 =.4354 - =.0009 «367
(78 (1.44) (.44) (1.63 (.99

25 =-1761.1 .0989 -.0159 -.1341. -.0026 252
(.75 (1.44) (44) (1.64) (.99

27 -~ 370.79 1221 -.0701 -.2773 - -.0008 «239

28 99.480 «0102 1276 -.0139 -.0001 o746
(.11) (.23 (3.23) (.13 (.09

31 -150.28 «0349 «1250 -.0006 <659
(.98) (1.62) (3.30 (.28

42 195.02 -1840 -.0917 -.5501 -.0004 o722

(3.90) (3.55) (1.79 (4.35) (.16)
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Sector

44

47

48

53

. Lagged stock =

Intercept
~5470.7
(2.77)

1242.1
(2.11)

=1764.3
(1.22)

=4.709
(2.02)

t statistics in parentheses
Real rate = 4-6 month commercial paper rate lLess sector specific

Output
«2259
(3.18)

2641
(2.03)

<3271
(1.26)

0039
(2.05)

Change 1in
output

«0992
(1.04)

-.1056 :
(74)

-.2922
(1.35)

=.0043
(.48)

Lagged stock
-.0993
(.95)

".7880
(2.24)

-2359
(71

price growth in percentage terms

Rsq

one period lagged stock of. inventories of product

coetficient of determination
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Real rate Rsq

-00024
(42

-.0014
(.38)

-.0136
(1.23)

-.0001
(.00

678

557

<163

«358
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Ijtles fo

AGRICULTURE,FORESTRY,FISHERY
IRON ORE MINING

NONFERROUS METALS MINING
COAL MINING

NATURAL GAS EXTRACTION
CRUDE PETROLEUM
NON-METALLIC MINING
CONSTRUCT ION

FOOD & TOBACCO

TEXTILES, EXC. KNITS
KNITTING

APPAREL, HOUSEHOLD TEXTILES
PAPER

PRINTING & PUBLISHING
AGRICULTURAL FERTILIZERS
OTHER CHEMICALS

PETROLEUM REFINING

-FUEL OIL

RUBBER PRODUCTS

PLASTIC PRODUCTS

SHOES AND LEATHER

LUMBER '

FURNLTURE

STONE, CLAY, GLASS

FERROUS METALS

COPPER

OTHER NONFERROUS METALS
METAL PRODUCTS

ENGINES AND TURBINES
AGRICULTURAL MACHINERY
CONSTR,MINING,OILFIELD EQ
METALWORKING MACHINERY
SPECIAL INDUSTRY MACHINERY
MISC NON-ELECTRICAL MACH.
COMPUTERS

OTHER OFFICE EQUIPMENT
SERVICE INDUSTRY MACHINERY
COMMUNIC EQ, ELECTRONIC COMP

‘ELEC INDL APP & DISTRiB EQ

HOUSEHOLD APPLIANCES
MISC ELECTRICAL EQ

TV SETS,RADIOS,PHONOGRAPHS
MOTOR VEHICLES

AEROSPACE

SHIPS, BOATS

OTHER TRANSP. EQUIP.
INSTRUMENTS

£_£8_product_sectors
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MISC. MANUFACTURING

RAILROADS

TRUCKING, HWY PASS TRANSIT
WATER TRANSPORT

AIR TRANSPORT

PIPELINE

TRANSPORTAION SERVICES
COMMUNICATIONS SERVICES
ELECTRIC UTILILITIES

GAS UTILITY

WATER AND SANITATION
WHOLESALE TRADE

RETAIL TRADE

EATING & DRINKING PLACES
FINANCE & INSURANCE

REAL ESTATE
OWNER-OCCUPIED HOUSING
HOTELS; REPAIRS EXC AUTO
BUSINESS SERVICES
AUTOMOBILE REPAIRS
MOVIES AND AMUSEMENTS
MEDICINE,EDUCATION,NPO
FED & S&L GOVT ENTERPRISES
NON COMPETITIVE IMPORTS
DOMESTIC SERVANTS
UNIMPORTANT INDUSTRY
SCRAPS AND USED

REST OF THE WORLD INDUSTRY

GOVERNMENT INDUSTRY
INFORUM STAT. DISCREPANCY
NIPA STAT. DISCREPANCY
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Titles for 57 _order_ipvestmept_apd_employment_sectors

AGRICULTURE(1)

CRUDE OIL & GAS (5-6)

MINING (2-4,7)

CONSTRUCTION (8)

FOOD, TOBACCO (9)

TEXTILES (10)

KNITTING €11)

APPAREL & HHLD TEXTILES (12)
PAPER (13)

PRINTING (14)

AGRICULTURAL FERTILIZER (15)
OTHER CHEMICALS (16)

PETROLEUM REFINING (17)

RUBBER & PLASTIC PROD (19-20)
FOOTWEAR & LEATHER (21)

LUMBER (22)

FUNITURE (23)

STONE, CLAY & GLASS (24)

IRON & STEEL (25)

NON-FERROUS METALS (26-27)
METAL PRODUCTS (28)

ENGINES & TURBINES (29)
AGRICULTURAL MACHINERY (30)
BLANK

METALWORKING MACHINERY (32)
BLANK

SPECIAL IND MACH (33)

MISC NONELEC MACH (31,34)
COMPUTERS,OFFICE EQ (35-36)
SERVICE INDUSTRY MACH (37)
COMMUNIC EQ, ELECTRON COMP (38)
ELEC APP & DISTRIB EQ (39)
HOUSEHOLD APPLIANCES (40)

ELEC LIGHT & WIRING EQ (41)

TV SETS,RADIOS,PHONOGRAPH (42)
MOTOR VEHICLES (43)

AEROSPACE (44)

SHIPS & BOATS (45)

OTHER TRANSP EQ (46)
INSTRUMENTS (47)

MISC MANUFACTURING (48)
RAILROADS (49)

AIR TRANSPORT (52)
TRUCKING,OTH TRANSPORT (50-51,53=54)
COMMUNICATIONS SERVICES (55)
ELECTRIC UTILITIES (56)
GAS,WATER & SANITATION (57,58)
WHOLESALE & RETAIL TRADE (59,60)
FINANCE & INSURANCE (62)

REAL ESTATE (63)
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51
52
53
54
55
56
57

HOTELS; REPAIRS EXC.AUTO (65)
BUSINESS SERVICES (66)

AUTO REPAIR (67) .

MOVIES & AMUSEMENTS (68)
MEDICINE, EDUC, NPO (69)
PERSONAL AUTOS

SALES OF USED EQUIP
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Titles for 50 order_ ipcome_sectors

AGRICULTURE, FORESTRY, FISHERY
CRUDE OIL & NATURAL GAS
MINING
CONTRACT CONSTRUCTION
FOOD & TOEACCO
TEXTILE MILL PRODUCTS
APPAREL & RELATED PRODUCTS
PAPER & ALLIED PRODUCTS
PRINTING & PUBLISHING
CHEMICAL & ALLIED PRODUCTS
PETROLEUM & RELATED INDUSTRIES
RUBBER & MISC PLASTIC PRODUCTS
LEATHER & LEATHER PRODUCTS
LUMBER & WOOD PRODUCTS,EX FURN
FURNITURE & FIXTURES
STONE, CLAY, & GLASS PRODUCTS
PRIMARY METAL INDUSTRIES
METAL PRODUCTS
TRANS EQ + ORD EX MOTOR VEH
MACHINERY, EXCEPT ELECTRICAL
ELECTRICAL MACHINERY
MOTOR VEHICLES & EQUIPMENT
INSTRUMENTS & RELATED PROD.
MISC. MANUFACTURING IND.
RAILROADS
AIR TRANSPORTATION
TRUCKING & OTHER TRANSPORT
COMMUNICATIONS
EMPTY
ELECTRIC, GAS, & SANITARY
WHOLESALE & RETAIL TRADE
FINANCIAL & INSURANCE SERVICES
REAL ESTATE & COMBINATIONS OFF
HOTELS & REPAIR(NOT AUTO)
MISC. BUSINESS SERVICES
AUTO REPAIR
MOTICN PICTURES & AMUSEMENTS
MEDICAL & EDUCATIONAL SERVICES
PRIVATE HOUSEHOLDS
FED. GOV'T ENTERPRISES
STATE & LOCAL GOV'T ENTERPRISES
INFORUM STAT. DISC.
NIPA STAT. DISC.
FED GOV'T GENERAL ADMINIST.
STATE & LOCAL GENERAL ADMINIST.
REST OF THE WORLD
FEDERAL NONDEFENSE
FEDERAL DEFENSE
STATE & LOCAL EDUCATION
STATE & LOCAL OTHER
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Titles for 78_order_ persopal_consumption expenditures

NEW CARS

USED CARS

MEW & USED TRUCKS

TIRES & TUBES

AUTO ACCESSORIES & PARTS
FURNITURE,MATTRESSES,BEDSPRINGS
KITCHEN, HOUSEHOLD APPLIANCES
CHINA,GLASSWARE, TABLEWARE ,UTENSILS
RADIO.TV,RECORDS,MUSICAL INSTRUMENT
10 FLOOR COVERINGS

11 DURABLE HOUSEFURNISHINGS NEC

12 WRITING EQUIPMENT

13 HAND TOOLS

14 JEWELERY

15 OPHTHALMIC & ORTHOPEDIC APPLIANCES
16 BOOKS & MAPS

17 WHEEL GOODS & DURABLE TOYS

18 BOATS, REC VECH., & AIRCRAFT
19 FOOD, OFF PREMISE

20 FOOD ON PREMISE

21 ALCOHOL, OFF PREMISE

22 ALCOHOL, ON PREMISE

23 SHOES & FOOTWARE

24 WOMEN'S CLOTHING

25 MEN'S CLOTHING

26 LUGGAGE

27 GASOLINE & OIL

28 FUEL OIL & COAL

29 TOBACCO

30 SEMIDURABLE HOUSEFURNISHINGS

31 DRUG PREPARATIONS & SUNDRIES

- 32 TOILET ARTICLES & PREPARATIONS
33 STATIONERY & WRITING SUPPLIES
34 NONDURABLE TOYS & SPORT SUPPLIES
35 FLOWERS, SEEDS, POTTED PLANTS
36 LIGHTING SUPPLIES

37 CLEANING PREPARATIONS

38 HOUSEHOLD PAPER PRODUCTS

39 MAGAZINES & NEWSPAPER

40 OTHER NONDURABLES ~- IDENTITY
41 OWNER OCCUPIED SPACE RENT

42 TENANT OCCUPIED SPACE RENT

43 HOTELS. MOTELS

44 OTHER HOUSING

45 ELECTRICITY

46 NATURAL GAS

47 WATER & OTH SANITARY SERVICES
48 TELEPHONE & TELEGRAPH

49 DOMESTIC SERVICES

50 HOUSEHOLD INSURANCE

Voo~NOUVMHEWN=
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OTH HHLD OPERATIONS:REPAIR
POSTAGE '

AUTO REPAIR

BRIDGE, TOLLS, ETC

AUTO INSURANCE

TAXICABS

LOCAL PUBLIC TRANSPORT
INTERCITY RAILROAD
INTERCITY BUSES

AIRLINES

TRAVEL AGENTS,OTH TRANS SERVICES
LAUNDRIES & SHOE REPAIR

'‘BARBERSHOPS & BEAUTY SHOPS

PHYSICIANS

DENTISTS & OTHER PROF SERVICES
PRIVATE HOSPITALS & SANITARIUMS
HEALTH INSURANCE

BROKERAGE & INVESTMENT COUNSEL ING

- BANK SERVICE CHRG & SERV W/0 PAYMENT

LIFE INSURANCE

LEGAL SERVICES

FUNERAL EXPENSES,OTH PERS BUSINESS
RADIO & TV REPAIR

MOVIES, THEATRE,SPEC SPORTS

OTHER RECREATIONAL SERVICES
EDUCATION

RELIGIOUS .& WELFARE SERVICES
FOREIGN TRAVEL
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Titles for 31 _order_constructiop sectors

1 UNIT RES. STRUCTURES

2 OR MORE UNIT STRUCTURES
MOBILE HOMES

ADDITIONS & ALTERATIONS
HOTELS,MOTELS,DORMITORIES

INDUSTRIAL

OFFICES

STORES, RESTAURANTS ,GARAGES
RELIGIOUS EXOGENOQUS
EDUCATIONAL

HOSPITAL & INSTITUTIONAL
MISCELLANEOUS NR BLDG

FARM BLDG

MINING EXPLORATION SHAFTS & WELLS
RAILROADS

TELEPHONE & TELEGRAPH

ELECTRIC LIGHT & POWER

GAS & PETROLEUM PIPES

OTHER STRUCTURES

HIGHWAYS & STREETS EXOGENOUS
MILITARY FACILITIES EXOGENOUS
CONSERVAT ION EXOGENOUS

SEWER SYSTEMS EXOGENOUS

WATER SUPPLY FACILITIES EXOGENOUS
RESIDENTIAL (PUBLIC) EXOGENOUS
INDUSTRIAL (PUBLIC) EXOGENOUS
EDUCATIOMAL (PUBLIC) EXOGENOUS
HOSPITAL (PUBLIC) EXOGENOUS
OTHER BUILDINGS (PUBLIC) EXOGENOUS
MISC. PUBLIC STRUCTURES EXOGENOUS
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Chapter 4 The_Base_Case

Given the newness of the model, constructing a base scenario from
the models described in chapters 2 and 3 turned out not to be a simple
exercise in running the combined models. Even after the process of
checking the computer programming and verifying that the varicus
equations are indeed performing as they are supposed to, the model
output must meet the test of economic "reasonableness”". Equations whose
properties and parameters appear reasonable when viewed separately often
generate joint results which are patently unreasonable. These
unréasonable results can usually be traced to an interaction of
parameters that was not expected and imply restrictions on those
parameters. Re—-estimating equations and re-structuring the mpdel leads
:6 a new version of the model, which may conform to one facet of

economic reasonableness, but which now may violate some other piece of

-economic commonsense. The process of constructing a reasonable base

scenario can best be viewed as an integral part of the building of the
final form of the model, because this process reveals important inter-
i

relationships that are otherwise concealed.

In this chapter, several steps in the process are presented.
First, partial results of runs are shown from the model as it was
originally put together and presented. Then the modifications to the
model made on the basis of these results are outlined. This proces§ of
running and revising is seldom documenfed. Usually only the end product

is pfesented as if it were the initial conception. It is hoped that

~ opening this window on the evolution of the model will not only help to
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understand better the end result, but also may assist others in learning
to think about the way a model works. Finally, a base scenario is
presented and discussed. It should be noted from the outset that from
the point of view of the model, 1982 is a strict forecast year. With
one exception, no attempt was made to make the forecast for 1982 appear

Like the actual 1982 figures. The exception is discussed below.

Exogenous_Data

In this section, assumptions made about the paths of exogenous data
are presented. From chapter 3 it will be recalled that there are five
major types of exogenous data required by the model. These are domestic
government expenditures on goods and services and tax rates, demographic
variables, foreign demand indexes by product for merchandise exports,
crude oil prices, and monetary policy variables. Table 4.1 presents the
assumed path of most of those variables. As is the case with all of the

model-generated tables, Table 4.1 appears at the end of the chapter.

Assumptions about government expenditures are made by four types of
government and three expenditure categories for each type. The
compensation of employees for each type of government is assumed to be
constant on a real-per-employee basis. Thus the path of total
compensation reflects the assumption about the path of government
employment for each government type. The assumption about expenditures

~on new public structures is that each government structure type (there
are 10 types of government structures) will grow at 1.5% per year. Note

that growth rates shown for structures in Table 4.1 differ from this
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1.5% figure by the movement of maintenance expenditures on government

structures.

For real purchases of goods and services by the Federal govermment,
non~defense expenditures decline and defense expenditures increase until
1984. After 1984, more moderate defense expenditures growth is assumed
and bositive growth for the non-defense expenditures is renewed. For
-expenditures by states and localities an initial increase in the growth
rate for non-education expenditures is assumed to make up for the
decline in_federal non~defense spending. More moderate Qrouth rates are
assumed after 1984. For state and lLocal spending on education a very
modest growth rate is assumed over the 1982-85 period with a very
graddal increase in the growth rate of education expenditures assumed

through the forecast horizon.

.Assumptions about the federal pérsonal income tax made in the
forecast are as follows. ALl legislated tax changes as of June 1983 are
assumed. Among these changes are indexation of marginal tax rates and
exemption levels, which comes in effect in 1986. The marginal corporate
tax rate is assumed to be constant, at 46%, through the forecast

horizon.

ALl demographic data are taken from Bureau of the Census or Bureau
of Labor Statistics projections. The demographic variable that has the
most effect in the model is the civilian lLabor force. It is important
because the labor force is used to calculate the unemployment rate,

which. then enters many of the behavioral relations of the price-income

- 131 -



and real sides. The general assumption is a gradual decline in the rate
of growth of the Labor force, starting from a growth rate of nearly

1.81% over 1982-83 to 1.11% over 1994-95.

The assumption about crude oil prices is that the rate of growth of
both foreign and domestic crude oil prices is approximately equal to the
rate of growth in the GNP deflator. The rate of price growth is set
equal to the rate of growth in the GNP deflator from the forecast
presented to the INFORUM subscribers in June of 1983. The assumption
begins in 1983, so that the model uses actual 1982 oil prices when
forecasting 1982 in this exercise. This is the exception to the
statement made above that for the purposes of this exercise 1982 is a

strict forecast year.

From chapter 2 it will be recalled that there are two exogenous
monetary policy variables. These are the non-borrowed reserve base and
the level of required reserves divided by M1 . It is necessary to note
that although the Fed controls the non-borrowed base., it does so with
targetted growth rétesrof Sroader aggregates in mind. The current
announced range for M2 growth is 6% to 94 per year. Thus non—-borrowed
reserve base growth was set to 8% per year. With no change in the money
multiplier, this growth rate puts M2 growth within the range announced

by the Feda

The ratic of required reserves to M1 is assumed to decline from
12.3Z2 in 1982 to 10%4 in 1995. The 12.3% figure is the average for the

variable over the estimation period. The assumed decline is due to the



assumed continuation of substitution of deposits included only in M2 for
those accounts included in M1 and M2. This will tend to reduce required
reserves simply because required reserve rates on transactions deposits
are higher than required reserve rates on non-transactions deposits.
Currently the rates are 12% on transactions deposits and 3% for

non-personal time and savings depositse.

Finally, a path for the dumrﬁy variable included in the 10 year bond
rate and 90 day Treasury bill rate equations must be specifiede Since
the argument for the inclusion of the variable centered mostly on
turbulent expectations, specifying a path for this variable amounts to
specifying a path for these turbulent expectations. One posibility is
that the turbulence gradually disappears, so that the dummy becomes O
after some point. Thus, the assumed path for the dummy 1is .5 in 1982,

«25 in 1983 and 0 thereafter.

Base_Case:__First_Attempt

Putting together tﬁe equations discussed in chapter 2 and 3 with
the above assumptions resulted in a first attempt to create a base
scenario from which alternatives could be run. An attempt was made to
keep the number of "fixes"” to a minimum. A "fix" or "add-factor" or
"fudge-factor" is an exogenous over-riding of some piece of endogenous
data. Fixes are usually applied for one of two reasons: either some
parf of the model machinery is not working in an economically sensible
manner or the economy has undergone some structural change which makes

some estimated piece of the model obsolete. By keeping the number of
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fixes to a minimum, the coherence of the model, i.e. the way the model

comes together, can be examined.

The first attempt at a base run was not very successful, forecastng
only the years 1982 and 1983 before breaking down. When the model
breaks down, the forecasted values for one or more variables are so
nonsensical that the model stops running. The results for selected
macroeconcmic variables are reported in Table 4.2. The table provides
both levels and growth rates when they are appropriate. Some
informatioﬁ is also given about actual 1982 figures. -No results are
reported for 1984 as the unemployment rate was driven below 0 in this
year, which was the me'nt at which the model stopped. When looking at
Table 4.2, it is well to remember that most of the totals shown
represent sum of results from forecasts at a level of detail far more

disaggregated than indicated in the table.

The forecast, while clearly missing the continued downturn between
1981 and 1982, presents a patently unreasonable forecast for 1983.
While we should probably wish for such an economy, the real GNP growth
rate of 10.71% between 1982 and 1983 and an unemployment rate which
plummets nearly 7 percentage points to 1.5% in 1983 is unreasonable.
The rate of inflation is under-predicted by nearly 3 percentage points
for the 1981-82 period and is only 5.38 with the nearly 20% M2 growth
and very strong recoverye. Hhile all of the product side GNP accounts
show this strong growth, spectacular increases are shown in Residential
structures, Non-residential structures and Equipment investment. The

sole declining component of the product side of GNP is Exports, which
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Selected results from first attempt at base run

GNP, bill. of 77 §
PCE

Resident. structures
Non-resident. struct.
Equipment invest.
Inventory change
Exports

Imports

Comp. per manm—hour (manu)

Labor comp., bill of $
Return to capital

" Indirect bus. taxes

Labor productivity
Savings rate

Treasury bill rate

10 year Treas. bonds
AAA bond rate

4-6 month comm. paper
Mortgage rate

M2

Disposable income per-
capita (72%)
Unemployment rate

GNP deflator

1982

2131.
1362.
76.
87.
169.
1.
246.
238.

1897.
942.
252.

9.02

9.14
10.42
12.00

8.56
11.84
1990.

4782.
8.09

Table 4.2

1983

2372.
1515.
115.
107.
211.
36.
233.
271.

2181.
1160.
290.

6.27

8.16
9.37
10.00
8.04
10.53
2395.

5105.
1.15

81-82
2.29
3.65
9.75
5.25

=2.21

-3 -27
7 46

4.46
6.85
4.46
0.18

1.27

13.21

5.25
3.26

82-83
10.71
10.65
41.36
20.00
22.24

_5.72
12.99

4.35
13.93
20.82
13.81

1.69

18.33

5.38

Actual 1982

-1.90
1.40
=-15.40
1.80
=7.50
-7.80
1.40

747

1896.
949.
258.

«40
5.80

10.69
13.00
13.79
11.89
14.49
1878.

4567.
9.7
6.0

The actual 1982 numbers are annual 1981-82 growth rates unless

otherwise indicated.
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falls by S.72%. This decline is very misleading however, since the
decline in the total is brought about completely by a 29% decline in
investment income recieved from sources outside the U. S.. The decline
in investment income is itself brought about by the decline in interest
rates in 1983. Exports of goods and services rose by approximately
. 2.64%, which was insufficient to offset the decline in the large export

item.

The components of the factor payments side of GNP behave in a
fashion more consistent with their historical paths. Table 4.3 reports
the growth "forecasted" growth rates for Labor compensation, Return to
capital, Indirect business taxes, the GNP deflator and real disposéble

income.

Table 4.3
Income Components, Inflation and Real .Income growth, 1977-1983

77-78 78-79 - 80-81 82-83

Labor compensation 12.10 - 11.75 10.44 13.93
Return to capital 14.27 11.37 16.11 20.82
Indirect business taxes 7.22 6.21 16.53 13.81
GNP deflator 7.39 7.82 12.38 5.38
Disposable income (77%) 4,52 2.54 2.24 7 .47

The most interesting point about the results shown in Table 4.3 is
that while high rates of growth of the income components were associated
with high rates of inflation historically, the forecasted 1982-83 growth
rates show high income growth and high real growth. The following

informal account of how the model managed to generate these results will
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be helpful in highlighting how the model works and in pointing out
possible mechanisms for dealing with the problem of a too-robust

forecast.

We start in 1983, as the model does, from a guess at personal
income in current dollars, a guess at the price Level and all of the
exogenous data in real terms. Personal income is initially assumed to
grow at a rate one percentage point faster than the rate of population
growth plus the rate of growth of the overall personal consumption
deflator in the previous year. It should be noted that in 1983 the
assumed growth in real government spending is almost 2 percentage points
higher than for 1982. This tends to push industry outputs up. Also,
the "financial turbulence" dummy variable in the interest rate equations
is set at .25, which will have an initial downward effect on interest
rates. This will further stimulate the interest sensitive output‘
sectors and force industry outputs up. The tendency in 1983 is for

industry outputs to rise, which tends to push up employment.

The key relation on the price-income side, the equation for hourly
Labor compensation in manufacturing (HLC) is then calculated. Earlier
it was argued that this relation Largely determines the aggregéte price
LeveL.v The determinants of manufacturing HLC have Little to do with the
contemporaneous happenings in the rest of the model. The lagged values
of M2 growth are quite moderate, and the growth in the merchandise
imports deflator is actually negative for the 1981-82 period and‘near
zero for the 1982-83 period. This path is mostly due to the decline in

the price of imported crude oil and the large share of imports accounted
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for by this product. These effects tend to moderate the rate of
manufacturing HLC growth and Lead to moderate increases in the rate of
average price growth. Components of personal income that show large
increases in the 1982-83 period apd are unrelated to labor compensation
are proprietors' income (18.7%) and rental incqme (16.9%). This amounts
to very large increases in real personal income, given the moderate rate
of price growth established by the manufacturing HLC equation. This

increase will set thg real side on a spiral of even greater grouth.‘

Moving to the Accountant, there are two factors which may mitigate
the effect of a higher real personal income generated by the
price-income side. First, as income rises, so should the average rate
Federal personal taxation. While this effect is normally quite small
(in the model) but in the proper direction, the ratio of federal taxes
to personal income actually declines by about 4.0% between 1982 and
1983. This is due to the legislated tax cuts scheduled to take place
during 1983. Thus, this factor, which usually mitigates income growth,

works to exacerbate the problem in this case.

The second factor which can act to mitigate the effects‘of
increasing real income is an increase in savings rate. From Table 4.2
it can be seen that the savings rate out of personal income actually
falls, which again exacerbates the problem of a too-quickly growing real
income. For 1983, not only does real income increase,‘but the rate at
which income is turned into spending also increases. To understand the
reasons for this, it is necessary to recall what are the determinants of

savings. From chapter 3 it will be recalled that the positive
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determinants of real, per-capita savings‘are real, per-capita income,
the change in real, per-capita income énd a two-year moving average of
the 4-6 month commercial paper rate. The negative determinant is the
price of new automobiles relative to aggregate price deflator (which
excludes the auto price). While the Level of real, per-capita income
and its change tend to increase real savings, (even more than income
given the high income elasticity of savings) the réduction in interest
rates and the rapid rate of price growth for new automobiles (11.78%
compared to an average rate of price growth of 5.38%) tends to decrease
savings. The result is that real savings increase Less quickly than

income and the spending rate out of income increases.

The problem of a too-robust economy in 1983 is the result of many
factors acting in such a way as to set real disposable income on an
upward spiral. It should be noted that the robustness of the 1983
forecast is independent of the starting guess at. current dollar income.
This fact, while clear from the structure of the model, was also
verified by varying the initial guess and observing the behavior of the
model. In all cases the model spiraled to lLower and Lower unemployment
rate in 1983 until it ran up to the Limit on the number of iterations of
the annual loop without converging. Several steps suggested themselves

as possible means to correct this problem.

Looking first to the Accountant, the rate at which real income is
translated into real spending might be changed. By reducing the
spending rate out of income (increasing the savings rate) the spiral

would be damped.
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Turn‘invg to the price-income side, the effect of ccntemporaneous
values for the determinants of the manufacturing HLC equation could be
included. Consider the growth in M2 for the 1982-83 period (Tabl.e‘ 4.2).
If the manufacturing HLC equation had used the 18.53% growth in M2 .
rather than the 13.21% grbuth of the previous year, thé price level
would have been increased relative to the values in Table 4.2 and the

upward spiral in real disposable income would have been damped.

Another way to reduce the amount of real income returned to the
real side would be to try to jpcrease the components of value-added that
are not part of personal income. By increasing these parts of
value-added, the average level of prices will rise (via equation 12 in
chapter 3 ) and the real value of personal income will decline. This is
because while the value-added to output ratios for_each industry would
rise, the rise would occur only in those value-addéd components
unrelated to personal income. The prime candidate for this kind of

increase is the return to capital.

The return to capital equations include the inverse of the
unemployment rate in several sectors as a positive determinant to try to
make the necessary increases an automatic feature of the model. Since
the relationship between the unemployment rate and the Return to capital
is nonlinear, the effect on the Return to capital is sfronger at Lower
unemployment rates than at higher unemployment rates. This effect is
shown in Table 4.2. The increase, however, is too small to be of much
Vhelp"in increasing the price level faster fhan personal income.

Further, the desired effect is diluted by the spreading of any excess in
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the total return to capital over the sum of the forecasted pieces of
return to capital to net interest payments, proprietors' income and
corporate profits. (The reason for this spreading is explained in
Chapter 3.) Only the Last component is pot included in personal income.
Thus, when the total return to capital is rising because the
unemployment rate is very low, and if the return to capital 1is rising
more quickly than the sum of the individual components, much of the
increase is directed to personal income. Simply by turning off the
spreading to net interest payments and proprietors' income, it may be
possible to reduce personal income growth while pushing up the price
Level. These changes will help to produce a model th.;t displays greater

economic reasonableness.

The purpose of the preceding discussion was to outline those
factors which could most easily be adjusted to e‘stabl.'ish a more
reasonable forecast. While a great number of experiments were carried
out to try to ascertain how the model responds to various changes in
structure and equations, only a limited number of runs of the mcdel will
be described. These will be the results associated with major changes

in the three above-described areas.
Revisions_to_the _model

The first experiment to be described is the removal of the
spreading of the excess of the. total return to capital over the sum of

its components to net interest payments and proprietors' income. Any

excess of the total return to capital over the sum of its pieces was
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spread only to corporate profits. The effect of this change is examined
by running the model once with the spreading to all three components and
once with the spreéding only to profits. It should be noted that the
models used to test this change are not strictly comparable to the model
which generated the results shown in Table 4.2. This is because the set
of fi‘xes used to generate the Table 4.2 results are different from the

set of fixes used in this experiment.

Table 4.4 presents the major value-added components‘for the two
runs of the model. The table shows that instead of helping to reduce
personal income and increase the price level, spreading the excess
return to capital to profits only served to allow net interest payments
and proprietors' income to become larger. This means that the total
return to capital equations were under-predicting relative to the
equations for each of the components of the return to capital and that

the excess return to capital was negative.
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Table 4.4

Three Major Income Side Aggregates and Three Components
of the Return to Capital for 198

Spread to 3 components Spread profits only
Laber compensation 1874.25 1886.15
Indirect business taxes 248.04 , 249.58
Return to capital , 919.45 926 .69
Net interest 223.09 250.92
Corporate profits 267 .01 244 .01
Proprietors' income 158.73 159.63

0f course the effect of the higher personal income is to increase
real economic activity and decrease the unemployemnt rate even further
than the case with spreading to the three return to capital components.
Average annual real GNP growth over the 1984-90 period was raised by .02
percentage points, while the average inflation rate, measured by the GNP
deflator, was increased by .145 percentage points. The average
unempLoymenf rate over the 1984-90 period fell by 1 percentage point
when the spreading was re-directed to profits only. The major fix that
allowed the model to ruﬁ to 1990 was a high, fixed savings rate at 9.0%.
Since it is possible that spreading excess return to capital to any
component of value-added that is included in personal income may cause
the suspected problems, the change to spreading excess return to capital

only to profits was retained.

The second attempt to provide an automatic mechanism for retarding
the rate of growth of real income is to try to increase the rate of
inflation associated with the very fast level of real growth for the

1982-84 period. As discussed before, the inflation rate is largely
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determined by the rate of growth in manufacturing hourly labor
compensation (HLC). Three factors keep the rate of wage increase quite
‘moderate in the face of the rapid real growth shown in Table 4.2. These
factors include the absence of contemporaneous effects of M2 in the
manufacturing HLC equation, the inclusion of the term which compares the
rate of growth of merchandise imports and "excess'" money growth, and a
very strange lag pattern on the money growth variable implied by the
estimated coefficients. The first two points ueré briefly discussed
when examining the results of the first attempt at the base scenario.
To see the third problem, it is only necessary to rewrite equation 13 in

chapter 3 in the following manner:

Y = 2 ot .27xt_1
+ .06xt_2
+ .16xt_3
+ .17xt_4

+ .32xt_5

where

percentage change in manufacturing HLC
nonmonetary variables related to manufacturing HLC
percentage change in the ratio of M2 to real GNP.

N X

According to this.Lag distribution, the greatest effect of a given
percentage change in the M2 to real GNP ratio comes five years after the
change and comparatively Llittle effect is felt in the intervening years.
While the sum of the excess money growth effects is unity, the pattern
of the effects suggests that a large increase in the M2 to real GNP

ratio at first leaves wage growth unaffected but then increases wages
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somewhat after a one year lag. After a one year lag however, wages are
virtually unaffected by the excess money variable until an additional

four years elapse. This dynamic pattern is simply unreasonable.

Since there several deficiencies in the manufacturing HLC equation,
this equation was respecified and re-éstimatedvto produce more
reasonable properties. The three features of the neu.equation are a
smdother, more reasonablte lag pattern for the excess mecney growth term,
the inclusion of a measure of the changing tightness of the Labor
‘ma%két, and the inclusion of a more reasonable price-éhock term into

wage determination.

The smoother pattern for the percentage change in the M2 to real

GNP ratio was chosen arbitrarily to be:

smt = .th + .3Xt_1 + ozxt-z + .1Xt_3 + .1Xt_4 +.1Xt_5

where
sm = smoothed excess money growth over a five year period
x = percentage change in M2 to real GNP ratio.

This smoothed excess money growth variable is subtracted from the
percentage change in manufacturing HLC, as is a three-year moving

average of labor productivity growth. Thus the equation estimated is

MHLCt - sm, - pr, = f(pst, Tightt)
where

MHLC = percentage change in manufacturing HLC

sm = smoothed excess money growth variable defined above

pr = 3 year moving average of productivity growth using real
GNP -divided by total hourly adjusted employment as the
productivity variable.

ps = price shock varizble: inflation rate Lagged one year

less one year lagged smoothed excess money growth
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variable, sm

Tight = measure of the relative tightness of the Labor market,
where the tightness variable is the first difference in
the 2 year moving average of the inverse of the
overall unemployment rate.

Only the reasons for including the last two variables need to be
discussed. The price shock term is included to allow abnormally high
rates of inflation brought on by exogenous shocks to affect the amount
of wage inflation. It is possible to view the smoothed excess money
growth term as a trend rate of inflation, around which the actual rate
of inflation may deviate. Large deviations away from trend will be
perceived and incorporated into wages, as was the experience in the
early 1970s with oil and agricultural prices, and again in the late

1970s with another oil price shock.1

The Labor market tightness variable that enters the equation is
slightly different from the labor market variable that enters into most

other wage rate change equat*ions.2

In most other wage rate change
equations, the level of the unemployment rate, or the inverse of the
unemployment rate is entered as an explanatory variable. An equation
containing this type of variable may adequately describe short run
behavior, but the unemployment effect must cancel out in the long run if
the model is to generate a property that the actual economy seems to
possess. This property is the virtual constancy of M2 velocity over the
post-1950 period. Given that wages are the primary channel by which the
model translates changes in other variables to changes in prices, we

. must bevcarefuL to incorporate the constancy of M velocity into the

manufacturing HLC equation. One way to guarantee that 'th'is property
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holds is to ensure that only excess money growth can affect wages in the
long run. Consider the equation of exchange written in percentage

change terms:

P+ T = M + V,
where

percentage change in price level

percantage change in transactions (real growth)
percentage change in money supply

percentage change in velocity.

<2

The present method for predicting the price level (via predicting the
wage level) 1s:

P = (M-T) + other variables
where othef variables will have a zero effect on the wage Level in the

long run. This is consistent with long=run constancy of velocity.

I1f, however, we write the standard Phillips equation allowing for

monetary effects and non-transitory unemployment effects:
P = (M-T) +1/U + othér variables

then."other variables" must cancel out with the unemployment effect
(1/U) if velocity is to remain constant. Since this problem is never
really considered in short-term models or in estimates of short=-run
Phillips curves, these estimates are unsuitable for long-run
forecasting. Forcing these properties on data generated from the actual
economy from 1960 to 1980 reéults in a diminution of regression fit
relative to the short-run estimates. Reasonable Llong term forecasts are

the object of this exercise, so short run considerations of fit are
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ignored when necessary.

To incorporate lLabor market tightness in the short run but have the
effect cancel out in the lLong run, the first difference in a two-year
-moving average of the inverse of the unemployment rate is entered in the
equation. Several variables of this form were tried, varying the length
of the moving average and the kind of difference taken. For example,
one attempt used the difference of the inverse of the current
unemployment rate less a three-year moving average of the inverse of the
unemployment rate. None of the other transformations of this variable

enhanced the fit of the relation or were as significant in the

regression as the transformation chosen.

The estimated relation ds:

MHLC, - sm, - pr, = «69ps, _ + 11.33Tight
t t t o (15.66) " (2.83) ¢
RSA = .16 D We = 1.11 SEE = 1.75

This équation implies that wages tend to incorporate about 70% of the
difference between the actual inflation rate and a trend rate. Note
that this effect will disappear in the model if there‘are no exogenous
price shocks in the model, as the price LeVeL growth will tend to the
rate of excess money growth. Thus ps should approach 0 if there are no
exogenous price shocks. The "tight" variable has the expected sign. As
the unemployment rate falls, the inverse of the unemployment rate rises
and puts upward pressure on wage growth. Note that because the variable

used is the inverse of the unemployment rate, "tight" becomes larger at
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lower unemployment rates. This property should help to prevent the
model from driving itself to negative unemployment rates from much
higher rates, however, should the unemployment rate drift slowly down,

not much additional inflation is generatéd-

To see how much the addition of this relatfon heLp; in producing a
more reasonable forecast, the entire model was re-run with the new
manufacturing HLC equation substituted for the old. The results are
displayed in Table 4.5 and Table 4.6. This run was far more successful
than the first attempt at the base run, proceeding to 1991 before
driving the unemployment rate below 0. Table 4.5 displays results in
the format of Table 4.2. Table 4.4 shows longer term growth rates for
selected macroeconomic series along with 1977 to 1981 growth rates for

comparison purposes.

The important feature of Table 4.5 that differentiates the overall
results from those in Table 4.2 is fhe much faster growth in
manufacturing HLC. In Table 4.5 manufacturing HLC is growing at 11.41%
between 1981 and 1982 while the growth rate shown in Table 4.2 is only
4.46% bewteen 1981 and 1982. This increase in the growth rate of
manufacturing HLC is reflected in the different rates of price level
- growth (7.11% to 3.26% in Table 4.2) which leads to higher nominal
interest rates and lLess real growth. The ultimate effect.is a reduction
in real income growth and a much "softer" economy. It should be
emphasized that while the pattern of the forecast remains unchanged,
since 1983 is still an unreasonably rosy year, the substitution of the

new manufacturing HLC equation is directly or indirectly responsible for
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Selected results with

GNP, bill. of 77 $
PCE

Resident. structures
Non-resident. struct.
Equipment invest.
Inventory change
Exports

Imports

Comp. per man-hour (manu)

Labor comp., bill of §
Return to capital
Indirect bus. taxes

Labor productivity
Savings rate

Treasury bill rate

10 year Treas. bonds
AAA bond rate

4-6 month comm. paper
Mortgage rate

M2

Disposable income per-
capita (72%)
Unemployment rate

GNP deflator

Table 4.5

re-specified manufacturing HLC equation

1982

2099.
1343.
M.
83.
164.
5.
246.
233.

1953.
954,
257 .

8.51

10.78
11.73
13.15
10.53
12.87
1987.

4690 .
9.07

1983

2303.
1473.
102.
101.
197.

27«

235.
261.

2283,
1110.
292.

7.66

9.44
10.70
11.59

9.53
11.76
2375.

5047.
3.85

81-82
0.77
2.77
3.22
0.32

=-4.70

-3 .27
4.94

11.41
9.73
5.74
2.15

0.77

13.04

3.29
7.11

82-83
9.28
9.22

36.36

19.61

17 .90

=4.66
11.63

8.32
15.58
15.14
12.56

1.89

17 .85

735
5.9

* jndicates average lLevel of variable over the period

82-386

4.13
4.34
759
6.47
9.36

~0.18
4.95

8.56

11.97
11.87
10.05

0.65
6.86

11.15
10.95
11.70
11.17
11.92

8.69

2.63
3.94
7.64

the better results of this attempt relative to the first attempt at

base run.

*

* % ¥ * *

*

Turning to examine the table of Longer term growth rates and

average levels, Table 4.6, we can see a fairly reasonable forecast for

the selected variables.
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Table 4.6

Average growth rates or levels for macroeconomic aggregates
Re-specified manufactruing HLC equation

1977-81 1982-86 1986-90
GNP real 1.94 4.13 2.13
GNP deflator 9.24 7 .64 7 41
M 8.64 8.69 8.81
Disp. Inc. real per—-cap 1.46 2.63 0.74
Labor prod. (GNP/jobs) -0.64 0.65 0.42
Treasury bill rate 9.78 11.15 11.50
AAA bond rate 10.50 11.70 11.02
Unemployment rate 6.71 3.94 2.01
Savings rate 6.02 6.86 5.39

considerably in the 1986-90 period relative to the 1982-86 period. This
earlier period's figures are heavily influenced by the 9.28% growth in
real GNP for 1982-83. The other variable whose 1982-8 average is not
indicative of its forecasted path over the perijod is the unemployment
rate. Excluding 198 from the calculation of the average results in a
2.67% rate. None of the other figures in Table 4.6 are as influenced by
the 1982 figures or the 1982-83 growth rate. The remainder of the
vériables shown in Table 4.6 show quite reasonzble lLonger term averages
or average growth rates. High rates of inflation tend to keep nominal
interest rates high, which should slow growth in the interest-sensitive
final demand components. The rate of growth of real per-capits
disposable income is much Lower over the 1986-90 period than the 1982-86
or the 1977-81 periods. While this should have had the effect of
reducing real growth, the decline in the average savings rate offset
some of the decline in income growth and propped up real spending. One
troubling facet of the forecast is the movement of MZlveLocity. For the

1977-81 period, M2 velocity increases at about 2.5% per year while for
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the 1982-86 period M2 velocity increases at about 3.0%¥ per year. For
the 1986-90 perjod, velocity is still increasing (at about .7% per
year). These results suggest that the manufacturing HLC equation does
not guarantee a constant M2 velocity. The major problem of the model
still appears to be the too-robust economy in 1983. It should be noted
that once tﬁe unemployment rate has reached its 1983 value of 3.85%; the
remainder of the forecast manages to reduce it only slightly. There is
however, scant room for any furthef reductions in the unemployment rate
without causing the model to break down. Thus, it would seem that if
the model. could be made to achieve a more realistic 1983 forecast, the
remainder of the forecast would be more reaéonabLe for all other .

variables.

There are two ways to proceed at this point. Many factors could
cause the too-robust economy in 1983, only some of which are
macroeconomic. Given that the final demand aggregates are sums of
forecasts at a far more detailed Level, it is useful to examine alLl of
these forecasts individually to make sure that the problem of an
unreasonable 1983 forecast is not a function of a handful of badly
specified industry level equations. On the other hand, specifying a
single macroeconomic equation, the savings rate eqqation, has already
been suggested and somewhat proven és a possiblg response to the 1983

forecasting problem.
Both of these approaches are taken here, as some industry level

equations are fixed and the savings rate equation is re-specified to

provide a more automatic mechanism for reducing the chance of producing
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an unreasonable forecast.

Fixes on individual industry equations can take two basic forms.
An equation can be completely over-ridden, meaning that the forecast
path for a variable is set prior to running the model, or an adjustment
can be made to the forecast path during the r;.mning of the mcdel. This
Latter form of fix is the preferred ‘form, since it preserves the
inter-rel,atfonsh'ips o"‘f variables in the m0déL, u‘hil.e‘the first type of
fix turns off these relations. An attempt was made to keep the number
of fixes of the first ty.pe to a minimum, in order to preserve the
integrity of the forecasting model. Several fixes of this type were
included however and these fixes are concentrated in the industry Llevel

productivity equations and the change-in-business-inventories equations.

The change in inventories in constant 1977 dollars was fixed
outright for the entire forecast horizon (from 1982 to 1995) for
Agricul.fure, forestry, and fishery products (sector 1), Fcoc ard tcbécco
products (9), Other chemi‘cals 16), Aerospade (44) , and Miscellaneous
manufacturing (48). In the case of Agriculture, forestry and fishery
products,. the forecast for inventory change was consistently large and
negative. This path‘uas changed to a small, positive amount of
inventory accumulation (.1 billion in 198), rising slowly to .5 billjon
in 1990 and held at that level through 1995. Just the opposite case,
too much inventory accumulation, was found to be the problem for the
other above-mentioned sectors. The case of Aerospace products is
typical. The forecast‘ value in 1983 is approximately three times the

average of inventory change over the 1977-81 period. The Level of
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inventory change for this sector remained at this very high level
throughout the forecast and was therefore set exogenously to some lower,

but still positive level.

-EormLabor productivity, 9 of the 55 sectors were set exogénously
rather than relying on the estimated equations. For employment sectofs
Crude oil and natural gas, Mining, and Construction, labor productivity
was declining rapidly and continuously throughout the fcrecast. This
path was changed so that‘productivity was allowed to grow from the 1981
level at a very moderate .1% per year. For the sector TV sets, radio
and phonograph equipment the opposite problem (too rapidly growing
productivity, 94 annual average) is the case. For this sector
productivity growth was specified exogenously to a rate close to .14 per
year. Given the small share of total employment accounted for by these
secfors (excluding Construction), the macroeconomic effects of these

changes is very slight.

The macroeconomic effects of fixing productivity in the service
sectors are quite profound however. Table 4.7 shows that 7 sectors
accounted for slightly more than half of total employment between 1977

and 1981, and that these shares are quite constant.
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Percentage of total jobs accounted for by selected employment sectors

1977 198
Wholesale & Retail Trade 21.67 21.95

. Finance & Insurance - 3.90 4.01
Hotels, Non-auto repairs 3.25 3.30
Business Services 4.52 5.48
Medical, Educational, NPO 9.30 10.08
Construction 5.00 5.10
Agriculture 3.51 - 3,32
Total 51.15 53.24

For a fixed level of output, a higher rate of productivity growth
in these sectors results in a higher unemployment rate. Thus the path
of productivity in the service sectors affects the unemployment rate
considerably and may be responsible for the "too rosy" forecast

displayed in Tables 4.2 and 4.5.

The forecasted path of productivit& for these sectors for the ruh
of the model whose results are displayed in Table 4.5 appear in Table
4;8. Also shown are the average rates of‘productivity growth over two
historical sub-periods and the values at which productivity growth was

fixed.
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Table 4.8 o
Sectoral Labor productivity growth rates for selected periods

1955~-77 1977-81 1981-90 Fixed value
Wholesale & Retadil 1.48 -0.7 0.42
Finance & Insurance 0.63 -0.9 0.59
Hotels, Non-auto Rep. 0.52 -1.94 -0.48 17
Business Services 0.50 -1.06 0.31
Med. & Educ., NPO 0.31 -0.89 -0.27 .17
Construction 0.69 -2.60 -1.98 17
Agriculture 437 -0.03 2.21

The 1intent of appLying the fixes to the three productivity sectors is to

Let productivity grow only very slowly in the forecast period but to

eliminate the negative productivity growth forecastedlby the model.

Several fixes were applid to different final demand components to
alter their various forecast paths. These fixes consist of adding or
subtracting an amount from the forecast path. The most importaﬁt fix is
a downward adjustment to the forecast path of Single Unit Residential
Structures of 6 billion constant 1977 dollars. More minor fixes of this
type were applied to Multi-unit residential structures, Mobile homes,
Hotels, motels and dormitories, Stores, restaurants and garages, and

Mining and oil and gas well drilling.

The effect on the model of the introduction cf these fixes is
illustrated in Table 4.9 and Table 4.10. One immediately noticeable
improvement is that the model did not break down before finishing the
forecast in 1995. It should be noted that for this run the rate of M2
growth was fixed at 8% per year. The effect of the fixes was to
increase the Unemployment rate by 1,percentagé point in 1982 and 3

percentage points in 1983. The average unemployment rate for the period
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is 1 percentage point higher. The rate of inflation is Lower with the
fixes, primarily because of the much lower rate of M2 growth. .Real GNP
is 35 billion (constant 1977 dollars) lower in 19& with the addition of
the fikes. The reduction is almost equally distributed between personsl
consumption expenditures (20 billion dollars lower) and residential
structures (15 billion dollars Lower). This drop in real GNP reflects
the multiplied effect of the changes made to the various sectoral
expenditure paths. While the exact first year multiplier effect is not
calculable because of the addition of the productivity fixes, it is
cLeérLy greater than unity, since the net exogehous reductions from

expenditures was less than 35 billion.

The longer run view of the model results are shown in Table 4.10.
Real GNP growth is falling slightly in the 1990-95 period relative to
the 1982-86 period and the 1986-90 period. The average inflation rate
moves up in the last period, primarily because of an increase in
maufacturing HLC that begins in 1991. This increase itself is caused by
an abrupt decline in the unemployment rate in 1991, brought on primarily
by an arbitrarily chosen path for the number of multiple job holders and
the civilian Labor force. A short digression on model software is
useful at this point, because it serves to highlight the types of

problems that frequently arise in the construction of a computer model.

The software for the fix routines is written so that the user may
enter as few as two points for a particular forecast path and allow the
model software to Linearly interpolate between these points to provide

the entire forecast path. Providing three years of data (say 1981, 1990
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Table 4.9

Selected results with re-specified manufacturing HLC equation
and additional fixes

198 1983 81-82 . 82-83 82-86

GNP, bill. of 77 $ 2064, 2243. =-1452 8.35 5.02
PCE 1326. 1452. 0.79 9.24 534
Resident. structures 57. 8. =19.58 35.79 10.11
Non—-resident. structe. 8. 90. =2.43 10.76 7 .09
Equipment 1invest. 160. 187. -7 45 15.73 11.77
Inventory change 1.4 15.8

Exports ’ 247, 239. -3.02 -3.29 -0.01
Imports 224. 249, 1.01 10.84 6.36
Comp. per man—hour (manu) ‘ 10.44  5.43 6.84
Labor comp., bill of $  1906. 2160. 7 <36 12.49 10.92
Return to .capital 926. 1044, 2.85 12.02 . 11.33
Indirect bus. taxes 253. 280. «51 10.23 9.38
Labor productivity 23 2422 1.07
Savings rate ~ 8.78 7.98 6.92 *
Treasury bill rate 11.29 10.77 ‘ 11.38 *
10 year Treas. bonds 11.78 1M.14 10.45 *
AAA bond rate 13.22 11.88 ‘ 11.26 *
4-6 month comm. paper 11.16 10.97 11.42 *
Mortgage rate 12.91 12.11 : 1149 *
M2 1889. 2046. 8.00 8.00 8.00
Disposable income per-

capita (72%) 4636, 4996 . 2.14 7.48 342
Unemployment rate 10.7 6.8 4,95 *
GNP deflator 6.93  3.78 5.88

* djndicates average level over the period

and 1995) allows the forecast path to consist of two line segments ufth
a kink at the year specified between the endpoint years. Of course
depgnding on the exact points chosen, the two Line segments may have
radically different slopes. This is what occurred with the number of
multiple job holders and the civlian Labor force. While several years

of data was specified up to 1990, only the 1995 data point was specified
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Table 4.10

Average growth rates or levels for macroeconcmic aggregates
for run with additional fixes

1977-81 1982-86 1986-90 1990-95
GNP real 1.94 2.13 2.26 1.65
GNP deflator 9.24 7 .41 5.55 7 .43
M , 8.64 8.00 8.00 8.00
Disp. Inc. real per-cap - 1.46 3.42 1.37 0.48
Labor prod. (GNP/jobs) -0.64 1.07 0.79 0.69
Treasury bill rate 9.78 11.38 10.68 11.89
AAA bond rate 10.50 11.26 10.22 10.68
Unemployment rate 671 4.95 2.68 1.62
Savings rate 6.02 6.92 5.15 3.95

after 1990. The effect was to force abrupt changes in thé growth rates
for these two variables. For the number of multiple job holders the
growth rate for 1989-90 is 4.8%. The similar figure for 1990-91 is
2.94. For the civilian labor force the 1989-90 growth rate is 1.1%,
which abruptly changes to .8% for the 1990-91 period. Of course this
problem can be easily solved by changing the software so that a more
sophisticated interpolation method is used or simply by taking greater
care in the specificatién of exogenous data. In this case the 1995 data
points for each series were raised to prevent such an abrupt growth rate
change. In retrospect, this problem could have been eliminated by a
more careful specification of the Labor force and the number of multiple
job holders before the first attempt at a base forecast. The point of
the digreséion is merely to point out a typical kind of problem
encountered in modeling, which reveals itself only after having taken
some seemingly innocous action. The effect on the model of these two
:inappropriatety specified forecast paths was an abrupt 1 percentage
point decline in the unemployment rate, a decline which is less

important to the rest of the model at a 6% unemployment rate than at a
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2% unemployment rate.

A final interesting result shown in Table 4.10 is the behavior of
real, per-capita disposable income and the savings rate. These two
variables together determine the Largest component of final demand,
personal consumption expenditures. While the rate of growth of real,
per-capita disposable income slows considerably, the savings rate drops.
This circumstance tends to prop up personal consumption expenditures and
force the unemployment rate down. Had the savings rate remained at the
6.92% average of the 198-86 period, the forecast uodld certainly have
shown a Lower growth rate for real GNP and a higher average unemployment
rate. This conclusion lLeads to the examiniation of the determinants of

real saving and a re-specification of the savings rate equation.

That it is possible to have the model produce a more realistic
forecast by arbitrarily increasing the savings rate is not really in
doubf. The only question is the height to which the savings rate must
be raised to achieve a reasonable unemployment rate. Table 4.11 shows
some long run macroeconomic results’of a version of the model that
incLudeS all of the adjustments discussea thus far plus a savings rate
fixed at 9% from 198 through 1995. A glance at the table reveals the
most reasonable macroeconomic forecést procduced so far, especially the
forecast for the unemployment rate. The table jllustrates the idea that
it is possible to manipulate the savings rate and obtain a better
forecast. Ideally we should Like to estimate a savings or savings. rate
;function that provides an automatic stabilizing force for the model,

preventing the model from producing a too-robust result (as is the case
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with every run of the(model presented so far) but which also keeps the

model out of the deldrums.

- Table 4.1

Average growth rates or levels for macroeconomic aggregates
9% fixed savings rate out of personal income

1982-86 1986=-90 1990-95
GNP real 4,39 1.71 2.06
GNP deflator 4al5 4,18 4.56
M2 8.00 8.00 8.00
Disp. Inc. real per—-cap 3.40 - 1.09 1.20
Labor prod. (GNP/jobs) 1.07 0.62 "0.64
Treasury bill rate 9.62 7 41 7 .20
AAA bond rate 10.40 . 8.37 8.03
Unemployment rate _ 6.99 5.52 4.08
Savings rate 9.00 9.00 9.00

The function should include an interest rate as a positive determinant
of savings 6r the savings rate siﬁce the personal consumption
expenditure equations were estimated under the constraint that no
cdnsumption sector could be positively related to interestvrates. While
. no attempt is made to make the positive interest rate effect on savinrgs
or the savings rate exactly cancel the negative effect of interest rates
on consumption, it is important that there be at least scme offset of

the interest rate effects.

It is clear that savings relation described in chapter 3 is
incapable of acting as a stabilizing force, as cag be seen in the
results reported thus far. While the savings rate equation that is a
standard part of the INFORUM forecasfing model mostly Llacks the interest

rate term Llogically required by the revised PCE equations, it also fails
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to provide the necessary stabilizing function. This function, shcwn in
Figure 4.1, relates the savings rate out of personal income to the
inverse of the unemployment rate lLagged one and two periods (1/UNEMP),
the percentage change in real, per-capita disposable ihcome cubed ((PC
INCOME) #%3) , transfer payments as a share of disposable income (TRANR);
new automobile purchases as a share of disposable income (AUTOR), and
the lagged savings rate. The two most important explanatory variables
are the share of disposable income accounted for by new auto purchases
and the cube of the percentage change in real disposable income. The
importance of the lagged savings rate term points up the large degree of

"inertia" in this function.

That this function is unsuitable for the present modeling purpose
is fairly apparent. First, as noted before, the function does not
contain an interest rate term. Second, the stabilizing qualities cf the
‘equation are very weak, especially given the high income elasticity for
ﬁeu automobiles in the PCE equations (see chapter 3). Within a given
year, should real income begin to grow too quickly, there is very little
in this equation to retard that growth. While the cube of the
percentage change in real income grows as income grows, the share of
income accounted for by new car purchases also grows. These two effects
tend to cancel, leaving only a small stabilizing or destabilizing net
effeﬁt, depending on which effect predominates during the particular run
of the model being examined. Thus it is Likely that should a real
income growth spiral be set off as a result of some other part of the
modgl, this particular savings rate function would be of Little help in

. damping the spiral.
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FIGURE 4.1

THE SAVINGS RATE  (STANDARD INFORUM EQUATION)
6 SEE = 0.4567 RSQR = 0.8494  RBARSGR = 0.7892
RHO =-0.009 DW = 2.018 AAPE = 5.22
VARIABLE REGRES~COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 3.222678 2.73 0.479 21.14 1.0000
1/UNEMP(T=1) 7.165356 1.66 0.202 8.29 0.1900
1/UNEMP(T-2) 3.369045 0.78 0.095 1.89 - 01903
PC INCOME#%3 0.012154 Sa45 0.063 69.06 34.6883
TRANR -6.051284 -1.27 =0.109 4.89 0.1212
AUTOR ~-80.591285 -8.11 =0.423 126.07 0.0353
SAVRAT(T-1) 0.688558 5.75 0.693 75.20 6.7715
SAVRAT DEPENDENT VARIABLE = = = = - =~ 6.72921

THE SAVINGS RATE  (STANDARD INFORUM EQUATION)

DATE ACTUAL

PC INCOME#**3

IS *
60 5.60
61 6.30
62 6.03
63 5.41
64 6.72
65 7.09
66 7.01
67 - 8.10
68 7.08
69 6.36
70 8.04
(& 8.08
72 6.50
73 8.64
74 8.54
75 8.61
76 6.9
7 5.65
78 5.22
79 5.25
80 5.56
81 5.33
IS *
1/ UNEMP
TRANR
AUTOR

SAVRAT

PREDIC
Is +
5.63
5.80
5.79
5.28
7.10
7.09
714
748
7.95
7.29
7.61
754
7.02
8.14
8.16
7.95
726
5.83
S5.44
5.23
5461
5.68
IS +

non

MISS
IS A-P * * * *

-0.03 *+

0.51 + *

0.23 + *

0.13 + *

-0 .38 ' : * +

0.00 +

-0 .1 3 *+

0.61 + *
-0.87 * +
-0.93 * +

0.42 + *
0.54 + %

0.50 + *

0.38 B S

0.66 <+ *

_0034 * +
-0.18 * +
-0.22 * +
0.02 +
"0 005 *+
-0.35 * +
IS A-P % * * *
5.000 6.000 7 .000 8.000
inverse of the unemployment rate
cube of the percentage change in real, per
capita disposable income
share of disposable dincome that is transfer
payments
share of disposable income that is purchases
of new autos
savings rate out of personal income
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Across years, however, the function works so that yeérs of rapid
growth (low unemployment) are immediately followed by years of a high
savings rate. This high savings rate helps to Lead to higher
unemployment. While this feature is reasonable, it does nothing to
eliminate unreasonably low or high unemployment rates in the current

year.

A run of the overall model was made which included all of the
alterations discussed thus far but with the above-discussed standard
INFORUM savings rate equation as the saving relation. Selected

macroeconomic results from this run are presented in Table 4.12.

Table 4.12
Selected results using INFORUM savings rate equation

1981-82 8-8  83-84 &-8 8-90 90-95

Real GNP 1.17 5.46 6.34 3.59 2.02 1.28
GNP deflator 6.17 4.51 446 5.39 4,23 4.86
M2 8.00 8.00 8.00 8.00 8.00 8.00
Real disp. inc. 4.17 5.46 4.17 2.66 1.26 0.65
Labor prod. 0.86 1.34 1.25 0.82 0.68 0.54
Treas. bills 12.04 11.09 10.29 10.47 8.62 8.06
AAA bonds " 13.40 11.91 10.07 10.80 9.00 8.59
Unemp. rate 8.77 6.76 3.68 5.55 4.08 3.28

Savings rate 7.15 7.86 7.08 7 .32 7 .03 7 .81

From Table 4.12 it can be seen that the unemployment rate falls
below 4 remains at this rather lcw level throughtout the forecast. The
savings rate equation coultd not prevent the unemployment rate frbm
falling too quickly, atthough the rate subsequently rose to more

reasonable levels and finally fell to a Low of 2.19% in 1994.
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To take the place of the savings function described in chapter 3 or
the statndard INFORUM savings rate equation, and to avoid the necessity
of fixing the savings rate at an arbitrarily high level, an equation was
developed that is at once much simpler than either of the previous
savings equations and more suited to the two requirements outlined
above. Not surprisingly, the function does not fit as well as either of
the other two functions, however, as we have seen, a good- fitting
function does not automatically carry with it the properties necessary
to "fit in" consistently with the rest of the mocel. Only two
independent variables are used in the savings rate function and the
function includes a Lagged dependent variable. The two independent
variables aré a two-year moVing average of the inverse of the
unemployment.rate (U), and a two-year moving average of the 4-6 month

commercial paper rate (R).

Several attempts were made to estimate a function that was
sensitive enough to the unemployment rate to provide the needed
stabilizing fbrce. The function finally chosen contains no intercept
and was estimated subject to the constraint that the éoefficient on the
lagged dependent variable could not be Llarger than .3. The function is
displayed in Figure 4.2. A summary‘of the results of running é version
of the model containg this re-specified savings rate equation is

presented in Table 4.13.
The pattern of the forecast is the same as we have seen before,

with rapid growth occurring in the 1982-93 period and continued growth

during the 1983~-84 peridd. The difference between these results and the
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Table 4.13

Summary macroeconomic results for model with re-specified savings rate
Growth rates or average levels

81-82 8&-83 83-84 8&-8 8-90 90-95
GNP real 1.29 6.49 3.84 3.47 1.86 1.84

GNP deflator 6.06 4.38 4.63 5.13 4.22 bbb
M2 ' 8.00 8.00 8.00 8.00 8.00 8.00

Disp. Inc. real per-cap. 4.19 6.18 2.69 2.70 1.23 1.02
Labor prod. (GNP/jobs) 0.91 1447 0.79 0.86  0.62 0.63

Treasury bill rate 12.05  11.49 9.85 10.07 7 .92 7«31
AAA bond rate 1341 12.02 9.90 10.60 8.59 8.09
Unemployment rate 8.69 5.80 4. 75 5.88 4,87 4.18
Savings rate 7.02 7 .24 7 .91 7.63  7.77 8.36

Residential str. real -15.11 27.77  10.42 12.49 3.00 2.16

others is that the peak which occurs in 1984 is touer_in this run than
in any . of the previous runs. This is the result of the new savings rate
equation; The higher savings rate is of course the resutt of the rapid
growth in the first place, which shows that the new équation indeed
performs a stabilizing function. The average unemployment rate for the
1990-95 period is nearly a full percentage point higher in the forecast
usng this new savings equation than in the forecast using the standard
INFORUM savings rate equation. An interesting pcint is that the average
rate of growth of real GNP in this same period i§ cver a half a
percentage point higher with the new savings rate function than with the
INFORUNM savings rate function, even in the face of the higher
unemployment rate. The éffect of the new savings rate equation seems to
be to smooth the path of real growth, since the average rate of real GNP

growth is Lower for the 1986-90 period with the new equation.
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FIGURE 4.2
REGRESSION WITH CONSTRAINED LAG EFFECT AND NO INTERCEPT SAVINGS RATE

2 SEE = 0.9931 RSQR = 0.0514 RBARS@ = -0.0485
RHO = 0.3723 DW = 1.255 AAPE = 11.13
- VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
u 17..746902 748 0.487 94.97 ‘ 0.1888
R 0.215707 3.23 0.199 23.31 6.3509
SAVRAT(T-1) 0.300017 303.95 0.299 6697.23 6.8622

SAVRAT DEPENDENT VARIABLE = = = = - - $.8788

REGRESSION WITH CONSTRAINED LAG EFFECT AND NO INTERCEPT SAVINGS RATE

DATE ACTUAL  PREDIC MISS

IS * IS + IS A-P * * * * *
60 5.59 5.94 -0.36 * + .
. 61 6.29 5.34 0.95+ *
62 6.02 5.48 0.54 + *
63 5.40 5471 -0.31%* +
64 6.70 5.72 0.98 + *
65 7.08 - 6.60 0.47 + *
66 7 .00 7.50 -0.50 * +
67 8.08 7.90 0.18 + *
. 68 7.07 8.42 =1.35 * +
69 6.36 8.64 -2.28 %
70 8.02 7.90 0.12 + *
71 8.07 7.06 1.00 + *
72 6.49 6.56 -0.07 *+
73 8.64 6.76 1.88 +
74 8.53 7.95 0.58 o+ *
75 - 8460 6.94 1.66 +
76 6.91 6.04 0.86 + *
7 5.94 5.67 0.26 + %
78 6.06 5.99 0.07 +k
79 5.86 6.87 -1.01 * +
&0 6.03 7.03 -1.01 * +
81 6.61 7.13 -0.53 * +
IS % IS + IS A=P =% * * * *
5.338 . 6.040 6.743 7445 8.148
U = two period moving average of the inverse of the
unemployment rate
R = two period moving average of the 4-6 month
commercial paper rate
SAVRAT = savings rate out of personal inccme
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This‘version of the model, with the fixes described above, the new
manufacturing.HLC equation and the revised savings rate equation, forms
the basis for the base model from which alternative scenarios can be
run. Two further issues of lesser importance will be addressed before
declaring the base run complete. These issues are the size of the
current dollar merchandise trade balance and the effect of the changing
institutional environment on the "disintermediation” variables which

enter the construction equations.

One feature of the forecast which has not yet been discussed in the
quest for a reasonable forecast is the current dollar merchandise
bélance. Each forecast presented thus far has also produced a forecast
of the trade balance. The current dollar merchandise trade balance for
the Llatest run of the model is presented in Table 4.14, which also
displays some other variables for comparisoh purposes. |

Table 4.14

Current dollar merchandise trade balance
with selected macroeconcmic series

1982-86 1986-90 1990-95
Trade balance (cu $) =77 .95 -130.15 =-158.46
Merch. exports (co $) 1.22 2.81 351
Merch. imports (co $) 4.00 2.15 2453
Merch. exports deflator 4.68 3.71 4,27
Merch. imports deflator 4.25 3.88 445
GNP real 3.57 1.86 1.84
Unemployment rate 5.88 4 .87 418
Exchange rate scaler 1.00 1.00 1.00

: 1982 ' 1986 1990 1995

Trade balance as share

of Merch. exports 26.00 38.00 37.00 29.00
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The table points out that the current dollar trade balance
continually worsens as the forecast proceeds, but that as a share of
current dollar merchandise exports the balance at first increases but
then declines toward the 1982 share. It is an interesting exercise to
try to reduce the lLarge current dollar deficit and observe the effects
of the effort on the rest of the model.

One way to reduce the trade deficit is tq‘slow the rate of growth
of the domestic economy; By slowing the economy, the demand for imports
falls and gfven that exports are partially driven by exogenous foreign
demands and parfially by the exogenous relative foreign to domestic

prices, the trade deficit should become smaller.

’Another way to reduce the trade deficit wouLd be to decrease the
value of the dollar relative to other currencies. By doihg this, import
demand is reduced and expprt demand is increased by making imports more
expensive to domestic consumers and exports less expensive to consumers
abroad. Whether this method will actually reduce the trade deficit
depends on the extent to which the decline in real imports is greater
than the rise in prices and whether the increase in real exports more
than offsets the relative decline in the price of exports. Two runs of
the model were made varying the extent to which the value of the dollar
declines relative to all other currencies. The results are reported in
Table 4.15. What these results point out is that the attempt to reduce
the balance of merchandise trade deficit by altering the value of the
dollar makes the economy stronger and reduces the unemployment rate.

Essentially we see the phenomenon of incompatible domestic economy goals
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Table 4.15

Exchange rate scaler runs
Growth rates or average levels

Higher exchange rate scaler

1982-86 1986-90 1990-95

Trade balance -76.99 -105.31 =77 .02
Exports, real 2.25 4.18 4.85
Imports, real 3.61 1.38 1.86
Merch. exports deflator 4.61 4.21 4,72
Merch. imports deflator 4.99 5.08 5.54
Real GNP 3.75 1.93 1.96
Unemployment rate S.74 4.38 3.48
Exchange rate scaler 1.07 1.11 1.17
1982 1986 1990 1995

Trade balance as
share of merch. exports 24,67 35.47 20.99 5.10

Lower exchange rate scaler

1982-86 1986-90  1990-95

Trade balance -76.99 -104.28 -93.76
Exports, real 2.25 3.87 3.74
Imports, real 3.61 1.60 2.22
Merch. exports deflatcr 4.61 L1 442
Merch. imports deflator 4.99 4.43 4.54
Real GNP 3.75 1.91 1.89
Unemployment rate S5.74 441 3.70
Exchange rate scaler 1.07 1.10 1.10
1982 1986 1990 1995

Trade balance as
share of merch. exports 24.67 35.56 21.22 12.00

and balance of trade goals, given the excgeneity of relative foreign to
domestic prices and exchange rates. It should be noted that the rate of
growth of szuas fixed at 8% per year for both scenarios. This had the

effect of keeping the inflation rates of the two models nearly

~identical. With these results in mind, that the trade balance. can be
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improved with the result of only faster real growth, a fundamental
property of the model is revealed. This property is of course, that the
supply constraints in the model are very weak or non—-existent. Thus,
large increases in real demand are mostly met with increases in supply
of_the _model or_economy. Such a property is probably a bad one in a
;hort term model, where capacity is nearly fixede In a long term medel,

however, it is less troublesome.

h final point which must be discussed because of its implications
for possfbte forecast scenarios is the change in financial institutions
which effectively eliminate Regulation Q, and the mandated Regulation Q
phaseout over the 1980-86 period. In the middlLe of 1978, thrift
institutions were authorized to issue money market certificates which
paid one-quarter of a percentage point more than the prevailing Treasury
bfllfrafe. This account was created to permif financial institutions
uhich primarily lent for housing purposes tb attract depositors, thereby
avoiding the disintermediation effect of high short term interest rates
combined with interest rate ceilings. While the regulations concerning
‘this account were changed in March, 1979 so that the quarter point
advantage was dis4aLloued, the precedent for relaxing Regulation Q had
-been set. The Depository Institution Deregulation and Monetary Control
Act of 1980 allowed for a gradual 6 year phaseout of Regulation Q
interest ceilings and the Garn - St. Germain Depoéitory Institutions
Act of 1982 authorized thrift institutions to issue a deposit account
competitive with money market mutual fund shares, which have no interest

rate ceilings.
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These developments have profound implications for modeling
construction behavior. In the Single unit residential structures
equation, the most important financial variable is the difference

between the long-term interest rate and a short-term rate, which proxies

for the disintermediation effect. To the extent that the rate

differential no longer signals massive deposit shifts, the use of the
rate difference will result in pcor forecasts for the very impﬁrtant
housing sector. Attempts to incofporate the effect of the changingv
institutional environment into the estimation for this equation proved
fruitless. The attempt took the form of adding slope and/or intercept
dummies to the equation. It was decided to impose some arbitrary fix on
the equatibn forecast to provide for this environment change.
Essentially the fix allows the rate differential to have only half as
mﬁch effecf in the forecast period as in the estimation period. This is
done by weighting the forecasted rate differential and the average rate’
differential over the estimation period (excluding "credit crunch”

periods) equally.

Algebraically, the fix is specified in term of the weights so that
the forecasted rate differential is the sum of two parts:

Ratdif = DIFSCL * (RAAA - RCP) + (1-DIFSCL) * .8

where

Ratdif

‘rate differential variable used by the construction
equations

RAAA = AAA rated corporate bonds
RCP = 4=-6 month commercial psgper rate
DIFSCL = weight on rate difference

1.0 1in estimation period
o5 1in 1982
.50 after 1983
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An argument can be made that DIFSCL should be zero in the forecast
years, since the disintermediation effect shouLd'be completely absent by
virtue of the new environment. The size of the future disintermediation
effect really depends on the extent to which financial institutions
which primarily lend for lLong term purposes (mortgages) are willing to
compete for short term liabilities to finance their long term assets.
One possible result of the long-term-asset—shorf-term-Liability
combination is an "earnings crunch'" which has lately been observed in
the thrift industry. If thrift institutions wish to avoid an "earnings
crunch"”, they may not compete as actively in the short run deposit
market and some funds may flow from thrift instifutions to other
financial institutions. This may preserve some credit flow effect (no
longer disintermediation). To allow for fhis pdsSibiLity; DIFSCL is set

to .5 over the forecast horizon.

Two runs of the model were made to examine the effects of the
imposition of this scheme to deal with the new financial environment.
One run of the model was made with DIFSCL set to 1.0 throughout the
forecast (no change in financial environment) and an endogenous M2. The
second run uses the DIFSCL pattern outL%ned‘above and alsoc has an
endogenous M2. The results for some selected macroeconcmic variable are
shown in Table 4.16. These two runs are not very different, each
showing the same patterns of real growth and nearly identical lLong-term
inflation rates. The lLong-term growth rates for residential structures,

which should be the component most directly affected by the imposition
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Table 4.16

Summary results with new savings equation and disintermediation scaler
Growth rates or average levels

DIFSCL set to .75 in 1983, .5 after 1983

81-82 &-85 83-84% B-86 86-90 90-95

GNP real 1.54 6.57 2.99 . 3.51 1.90 2.17
GNP deflator 6.42 5.62 5.62 544 4.10 4.48
M2 12.46 13.56 3.28 7.62 6.51 6.66

Disp. Inc. real per-cap. 4.20 5.81 1.72 2.55 1.28 1.01
Labor prod. (GNP/jobs) 0.97 1.46 0.69 0.86 0.62 0.63

Treasury bill rate . 10.97 9.49 9.50 9.27 - T34 6.62
AAA bond rate 13.07 11.35 2.82 10.39 8.22 7.71
Unemployment rate 8.52 5.53 5.21 6.01 4,84 4.19
Savings rate 6.9 6.96 749 7.27 7 51 8.13

Residential str. real -12.56 32.15 8.79 12.65 3.09 1.93

DIFSCL set to 0 for entire forecast

81-82 8-8 83-8 82-8 8-90 90-95

GNP real 1.85 6.50 2.83 3.47 1.87 1.80
GNP deflator 6.34 5.52 5.69 545 4.10 4,48
M2 : - 12.85 13.12 3.14 7 57 644 6.69
Disp. Inc. real per-cap. 4.71 5.71 1.58 2.52 1.24 1.04
Labor prod. (GNP/jobs) 1.03 1.41 0.66 0.84 0.61 0.62
Treasury bill rate 10.93 9.56 Q.47 9.18 7 .32 6.57
AAA bond rate 13.06 11.34 9.81 10.39 8.21 7.70
Unemployment rate 8.28 5.31 5.13 5.85 4.76 4,12
Savings rate 6.94 7.06 7 .63 7.36 7 .61 8.24

Residential str. real -11.56 34.07 8.13 12.28 3.24 1.96

of this disintermediation ;caler, are virutally identical. The first
two forecast years show growth rates for this component that differ by 1
and 2 percentage points respectively. The point of adding the
disinfermediation scaler was not so much to change the forecast results
however, as much as‘it was to prevent the forecasting model from
duplicating historical credit crunch effects in a forecast when the

economy has changed to prevent such occurrences.

- 174 -



In summary, five major changes were made to the model described in
chapter 3, aside from the éddition of the monetary sector sub-model in

chapter 2.

1) Reairecting the excess of the total return to'bapital equation
over the sum of the component pieces only to corporate protits and
away from proprietors' income and net interest payments.

2) Re-specifying and re~estimating the manufacturing HLC equation.
3) Re-specifying and re-estimating the savings rate equation.

4) Applying some industry specific fixes to construction, inventory
change .and Labor productivity. ‘

5) Creating a variable to allow for the relaxation of Regulation Q.

The results ot the base run are summarized in two tables. Table 4.17
provides summary macroeconomic results for the run for 1981 and 1995.
Table 4.18 provides Levels and growth rates for outputs at the 78 sector
levet. Betore concluding this chapter, it is useful to briefly examine

the various components of the forecast.

The macroeconomic results ot the base run are quite optimistic.
The unemployment which peaks in 1982 at 8.59%2, rapidly declines to 5.55%
\in 1983 and then slowly declines to just under 4% by 1995. The recovery
in 1983 is Led by residential structures and equipment investment. Even
PCE, however, shows a healthy increase at 6.8% between 1982-83. The
sectors which show greatest growth in terms of employmenf are Business,
repairs and other services, Wholesale and retail trade and Durable goods

manufacturing, each showing above 6.5% growth for the 1982-83 period.
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For the 1982-86 period, reaL GNP growth is over 3.5% per year and

private sector jobs are increasing at an average near 3% per year.

Over the longer run, from 1986-95, real GNP grows at a more
moderate 2.?% per year rate, while private sector jobs increase at 1.63%
per year. Equipment investment, residential structures and exports are
the three fastest growing GNP components. Employment sectors showing
.faster than average growth are concentrated in the service sectors:

Trade, Medicine and education, and Business,‘repair and other services.

For monetary variables, interest rates decline by about one=third
‘“from their 1981 peaks in 1982 and continue to decline slightly to 1989.
After reversing this decline in 1990, interest rates continue a slow
decline until 1995. The decline in interest rates is primarily the
result of slightly moderating inflation rates. Inflation moderatés
until‘fhe 1989-90 period, which is fully one percentage point higher
thah.the 1988-89 intlation rate. This spurt is due to a spurt in M2
growth in 1988-89 period. The average rafe of M2 growth is 7.682 for
the 1982~86 period and 8.04% for the 1986-95 period. The non=borrowed

monetary base grows at 8% per year fo the entire forecast.

The pattérn of industry output growth over the 1982-86 period
retlects the sources of the recovery. Two particularlLy fast growing
output sectors are Lumber and Stone, clay and glass, which sell
approximately one-half and one-third of their outputs respectively

-directly to construction. The outputs for the Non—electrical machinery

sectors (29-37), are heavily used by the finaL demand component

- 176 -



equipment investment and as a consequence, grow quite quickly over the
1982-86 period (6.08%). The output of the Motor vehicle industry (43)
grows very quickly over the 1982-86 period, owing to a resurgence in
consumer purchases of new automobiles and trucks and equipment
invéstment, each final demand component purchasing abouf one-third of
total motor vehicle output. Particularly fast growing service sector
outputs are Business services and Movies and amusements. Business
services, id contrast to most other service sector industries, sells
most of its output as an input to ﬁake other products. Thus the fast
growth in this sector is basically due to rapid growth in the entire
economy, fncluding equipmeht fnvestment and construction spending. The‘
output ot the Movies and amusements industry, in contrast, is purchased
mostly by consumers directly, so thevfast output growth is dug to the

quick recovery for PCE expenditures for Movies and amusements.

For the 1986-95 period, the fates of output growth aré smaller and
show less variation among sectors. This is a retléction of the'absence
of a Large recovery or decline. Non-electrical machinery (29-37),
Electrical macinery (38-42) and Motor vehicles all show comparatively
fast growth for the 1986-95 period. These rates primarily retlect the
path of equipment jnvestment and in the case of Motor vehicles, strong
growth in personal consumption expenditures on new autos and.trucks.
The two fastest growing service sectors are again Business services and

Movies and amusements.
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Conclusion

The burpose of this chapter was to outline the steps necessary to
obtain a reasonab{e‘base forecaét. Many partial run have been presented
-aiong with more detailed results of the base run. In the next two
chapters several alternative scenarios‘are"bresented in an attempt to
ascertain fhe propepties of the model subject to monetéry policy

changes.
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- —— e g o

1. See Perry {1).

2e Examples of these equations can be found in Perry {1} and
Schultze {2}.
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BASE RUN

ENERGY PRICE INDEXES .
Domestic crude oil (8/bb1)
Foreign crude oil ($/db1)

DEMOORAPHIC ASSUMPTIONS
Civilian Labor Force (millions)

Population: total (in eillions)

0-9 yeers

6~19 gears

16~20 years

21-30 geare

31-40 years

41-30 years

31-63 gears

Ovar 63 ysars

Mouseholdse
% of household heads aged 29-35

Qovernment Purchases (77¢)
Faderal
Defense
Compensation of employees
Btructures
Other
Non—de fense
Compensation of employees
Btructures
. Dther
Btate and )ocel
Education
Compensation of smployecs
Btructures
Dther
Otber
" Compensation of employacs
- Btructures
Other

Monetary varisbles
Implicit reserve reqs. on M1
Non-borrowed monetary base
Real discaunt rate

Marginal corporete tax rate

1961

30. 42
39%. 28

108. &7

17.09
34.19
20. 99

TABLE 4.1. EXOGENQUS ASS\MPTIONS

19682

1960

29.9%0
29.91

234.02
16. 36
.64
19.20
42.01
39.10
24.6%

26.95
89, 44
20.47

427.97
163. 64
119.88

44. 44

73.18
4376
19.87

18. 30
264.32
106. 92

81.92

8.93

19.67
197.80

&9. 354

26. 64

61.62

1.
191.87
2.%0

0.46

19684

31.70
aN.7n

114. 23

236. 21
18. 90
33. 99
18. 67
42. 11
36. 18
2. 96
33.79
27.4%

86.97
23. 60

437.38

1989

4. 10
34.11

116. 29

238. 40
19. 31
33, 99
16. 39
41. 96
37.3%7
26. 20

19846

36. 60
35. 63

117. 60
240. 40

1.16
243. N
2. 50

0. 46
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BASE RUN TABLE 4.1. EXDOENDUS ASSUMPTIONS
) : BUMMARY OF EXPONENTIAL ANNUAL OROWTH RATES

81- 82 62- 63 B3- 64 84~ 83 65~ 86 62- 64

ENEROY PRICE ' INDEXES -
Domestic crudo oll (8/bb1) ~8. 70 8.9 7.

b 19 7. 30 7.08 6. 63
Foreign crude oil (9/bbl) -7.23 -10.97 7.19 7.30 7.08 273
DEMOCRAPHIC ASSUMPTIONS
Civilian Labor Force (millions) 1.40 1.081 1.78 .79 1. 19 1. 62
Population. total (in millions) 0. 86 0. 93 0.93 0. 92 0. 92 0.93
09 years .67 3. 49 2.90 2.19 1. 40 2. 48
6~19 gears ~1.12 -0. 91 -0.27 ~0. 00 0.19 -0.19
16~20 years -3.19 -3.28 -2.80 -1. 91 0. 17 -1.89%
21-30 years 0.97 0. 99 0.24 ~0. 36 -0.97 =0.12
3140 gears 317 2.35 2.03 3.24 3.43 3.01
41-50 years 1. 96 3. 52 2.82 2.47 2.09 2.72
851-49 gears 0. 086 -0. 06 -0.38 = -0.4% -0. 41 ~0. 38
Over 63 years 1. 94 1. 68 ). 84 2.16 1.8% 1.688
Housweholds 1.83 t. a1 1.78 1.7% 1.72 1.77
% of hevsehold heads aged 23-33 0. 97 0. 97 0.57 0. 96 0. 36 0. %6
Government Purchases (778) : 0. 56 237 2.19 2.79 2. 42 2. .42
" Foderal t 1.87 3. 06 2.99 4.19 3.98 3. .44
Dafensg 7.98 8. 77 4.93 4. 34 4.17 4.73%
Compensation of caployess 1.97 1.99 1.9 1. 8% 1. 48 1.9
Structures 1. 50 1. 50 1.% 1.%0 1.%0 1. 50
Other 12. 62 8. 54 6.44 4.09 9.74 6. &9
Non-de fense ~-11. 89 -3. 99 -3. 14 d. 54 .42 -0. 04
Compensation of employees -9.14 -2. 13 0.00 2.61 2.9 0.786
Btructuros : -2.78 0. 03 0.09 2. 06 2.03 1.04
_Other - =-20.46 ~7. 06 =7.61 8. 06 4.81 -1.20
Btate and local ' ~0.23 1.94 1.90 1.87 1. 41 1.78
Education -0.17 0.33 0.33 0.33 0.72 0. 43
Compensation of employees 0. 67 0. 66 0.66 0. && 0. 69 0. b6
Btructures ~0. 98 0. 23 0.24 0.2% 1.20 0. 48
Other =3. 94 -1. 3% -1.38 ~-1. 40 0.681 ~0. 83
Other -0. 28 3.04 2.9% 2.87 . 1.8 2 68
Compensation of employees 0.79 0.78 c.78 0.77 0.77 0.78
Gtructures ~ 1.24 1.84 1.82 1.81 1. 42 .77
Other -2. 20 &, 20 9. 83 3. 50 3.03 S. 14
Monetary variables © o
Implicit reserve veqs. on M1 © =-63.33 =1. 43 -1.47 -1, 49 -1.91 -1.48
Non-borrowed monetary base 8.00 [-] ] 8. 00 8.00 8

Real disceunt rate

Marginal corporate tas vate
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BASE RUN

ENERQY PRICE INDEXES
Domestic crude eil ($/bb1)
Foreign crude oil ($/bb})

DEMOGRAPHIC ASSUMPTIONS
Civilien Labor Force {millions)

Population, total (in millions)
0-5 geare

&~19
16-20
21-30
31-40
41-50
51-69 years
Over 69 years

Households
%X of household heads aged a?—aa

Qovernment Purchases (77¢)
Federal
Defense
Compensation of esaployees
8tructures
Other
Non-de fense
Compensation of employees
‘Btructures
Other
Btate and local
Education
Compensation of employees
Structures
Other
Other
Compensation of employees
8tructures
Other

Monétary varisbles
laplicit reserve reqs, on M1
Non-borrowed monetary bass
Real discount rate

Marginal corporate taz rate

71. 14

1. 16
243. 91
2. 50

0. 46

TABLE 4.1.
1987 1908
38.90 41.26
39.91 4128
118.95  120.30
242.80  244.90
19.76  19.68
3411 236.@
19.23 17.94
40.90  40.13
39.07 39.73
20.34  29.89%
33.2%5 33.16
2915  29.469
91.58 9311
24.00  23.70
470.70 479.23
160. 43  193.06
141. 44 144.34
46.39 4629
2 42 2.46
92.62  93.79
47.00  48.32
21,46 21.97
s. 74 .89
19.82  20.70
202.27 286.17
100.77 109.34
84.09  84.43
9.20 9.91
15.48 19.61
173.91  176.63
71.72 72.26
28.93  29.00
73.26 79.97
1.14 1.32
264.23  286.23
2. %0 2.%0
0. 46 0. 46

1789

——

43. 63
43. 64

77.48

111
310.07
2.5

0. 46

1990

49. 99
46,01

123.00

249. 10
19.94
6. 92
17. 12
38, 90
41.03
31.89
33. 07
30, 62

96. 18
23. 10
496. 38

202. I
130.79

EXOGENOUS ABSUMPTIONS

1991

48. 69
46. 71

124. 40

291. 10
19. 69
37. 41
14. 97
38. 3%
41.463

3. 21
31.01

97.72

1992

81.79

91.81

129. 80

2%3. 00
19.79
3. 24
16. 40
37. 9%
42.03
34. 09

31.34
99.23
22. %0

513. 03
211.39
196. 96
49. 88
2.61
108. 46
84. 43
24. 07
6.31
24. 09
301. 64
113. 09

9.84
16. 41
1688. 60
74.97

e3. 14

1.09
394. 18
2.50

0. 46

127.20
294.99

19.61

16.%0
36.99
42.72
34.89
34.18
3i.61

100.79
22.20

921.41
219.92
1460.06
49.78
2.60
111.63
93. 86
24. 60
6.43
24.83
308. 49
114.02
87.34
10.00
16. 68
191.46
79.18
31.37
84.91

1.04
427.01
2.%0

0. 46

1994

87.59

87. 61

10.13

1995

&0. 49
60. 92

130. 00

2%6. 30
19. 24

17. @
37. 10
39. 24

21. 60



BASE RUN

ENEROY PRICE INDEXES
Domestic crude oil (8/bb1)
Foreign crude oil ($/bb1)

DEMOORAPHIC Asmnm
Civilian Ladbor Force (millione)

Population:. total (in millions)
- 0=9 years
6&~19 years
16-20 yeare
21-30 years
31-40 years
41-30 years
91-43 years
Over &3 years

Households
X of household heads aged 25-3d

Government Purchases (77¢)
Federal
Dofense
Compensation of employses
8tructures
Other
Non—-de fanse
Compensetion of employees
Structures '
Other
State and local
Education
Compensation of employees
8tructures
Other
Qther
Compensetion of employees
Btructures
Other

- ¥8T -

Monetary veriables
Impiicit reserve reqe. on Mt
Non-borrowed manetary base
Resl discount rvate

Marginal corporate tasz rate

TABLE 4.1. EXOCENOUS ASSUMPTIONS ’
SUNMARY OF EXPONENTIAL ANNUAL GROWTH RATES

g8 @a@8-69 @990 90- N 91- 92 92- 93 93- 94

mdamtinoe =

ol

-

pou-dppem

proromoorsnppardunn o
BJALIBINYL28288NER8 &

NEOROmODram

o
8¢
Y

. 91 9.%8 .28 6. 11 9.76 9. 40 9.17
. 91 9.%08 - 9.28 - 6. 11 9.76 5. 49 S.17
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BASE RUN

Qross National Product, (cu. $)

Labor compensation
Indirvect business taxes
Return to capital
Net interest
Corporate profits
Proprietor income

Oross Netional Product Daflaetor
Hourly labor comp. index (manuf.)
Labor produc tivity (GNP/JOBS)

Financial variables
Treasury bill rate -
Treasury bonds . 10 year
AAA Corporate bond rate
Commercial paper rate
Mortgage rate
M2 (billions of currents)
Non-borrowed reserve base
Ratio of M2 to nominal GNP
Savings rate .

Oross National Product (77%)
Personal Consumption
Residentia] Structures
Non-residential structures
Producers’ durable squipment
Inventory change
Eaports
1mports

Other variables
Disp. income per capita (19729)
Return to capital scaler
Foreign demand scaler
Trade balance (cu. @)
Merchandise exports (cu. %)
Merchandige imports (cu. ¢)
Exchange rate scaler

Unemployment rate

Civilian jobs (millions)

Private sector j0bs
Agric, Mining, Structures
Durable goods manufacturing
Non-durable goods mfp
Transp, Communic,Utilities
Trade
Finance, Insurance,Real Estate
Medicine % Education
Domestic servants
Business, Repair, Oth services

1981

2764

1771.
291,

249.

249.
147.

144,

43

. 89
.7

.71

. Q2
. 01
. 99
. 20
. 13
. 43
. 88

.86
11.

16

TABLE 4.17. S8UMMARY OF RESULTS

1982

——

3228. 80

213. 87

8. 59

104. 74
88. 44
9.77
11. 90
a. 00
S. 38

23. 47 .

8. 79
10. 53
1. Bb4
11, 55

1983

3649.

‘2219,
207.
1072
278.
348.
1683.

2.
172.

40

<L}
34
17
40
89
41

23
69

20. 60

1984

3976. 92

2414.
307.

az
19

1176, 16

296.
402
203

2

1683.

s0
as
74
as
03

74

.28
.72

1989

4299.
2612.
a27.
1276
a18.
433,
224.
2
192.

114,
10.
13.
26.
11.

13.

19

40
24
77
77
72
43

1)
74
es

.36
92

97

. 00
. 43

1984

4626,

2814.
349.
1374,
336.
458.
246.

2.
204.

]
-

LY
>
Now

g
-0

BY i

-
L
LA

N --3
SeENUDWO,

-
w

ﬁpppms

as

a6
60
34
29
78
a

&4
o9

.01
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BASE RUN

Gross Nationasl Product: (cu. $)

Labor compensation
Indirect business taxes
Return to capitsl
Net interest
Corporate profits
Proprietor income

Gross National Product Deflator
Hourly labor comp. indes (manut.)
Labor productivity (GNP/JOBS)

Financial variables
Treasury bill rate
Treasury bonds ., 10 year
AAA Corporate bond rate
Commerciel papar rate
Mortpage vate
M2 (billions of currents)
Non-borrowed vreserve base
_Ratio of M2 to nominal GNP
Savings rate

Gross National Product (77%)
Personsl Consumption
Residential Structures
Non-residential structures
Producers’ durable equipment
Inventory change
Exports
Imports

Other variables
Disp. income per capitas (1972%)
Return to capital scaler
Foreign demand scaler
Trade balance (cu. $)
Merchandise exports (cu. $)
Mevchandise imports (cu. )
Exchange rate scaler

Unemp loyment rate

Civilian jobs (millions)

Private sector jobs
Agric. Mining, Structures
Durable goods manufacturing
Non-durable goads mfg
Transp, Communic,Utilitics
Trade
Finance, Insurance, Real Estate
Medicine & Education
Domestic servants
Business, Repair, Oth services

TABLE 4.17. BUMMARY OF RESWL.T8B

BUMMARY OF EXPONENTIAL ANNUAL CROWTH RATES

62- 83 ©83-684 84-8% B65~685 82-

a.29

81- 82 as
7.7 12.29 e.39 7.79 7.33 8.99
9.73 12.63 8.62 7.86 7.4 9.14
271 10.97 6.61 6.32 6. 61 7.33
$.47 12.03 - 9-26 8.21 7.38 . 22
6.30 6. 30 6.30 4.30 6.30 6.30
10.98 22.72  14.26 7.5 S.61  12.63
7.43  14.235 10.8 9. 67 9.50 10.98

6. 41 5. 61 8.60 S. 44 5.19 a8
10.78 7. 11 s.81 s. 27 9. &2 5. 93
0. 96 1.47 0.49 0. 63 0.65 . 0.87
~29.66 -15.03 0.63 -12.30 -3.23 -7.98
-17. 64 -12. 19 -16.48 -8. 32 -J. 06 -9.23
T -8.09 -14.22 -14.32 -8.27 -3.81 -10.16
-31.93 -11.40 2.77 -13.74 -3.14  -4.37
-10.03 -11.24 -13.23 -3.91 -2.79 -6.29
12.33 13.72 a2 6.2 7.2 7.48
8. 00 8.00 8.00 8. 00 8. 00 8. 00
4.26 1.48 -3.37 -1.93 0.18 -1.91
7.24 0. 93 7.1 .21 -2.17 t.72
1.46 6. 63 2.99 2.3 a.18 3.93
4.684 6. 83 2.17 2.18 2.9 3.44
-12. 61 32. 30 8.86 . 46 6. 14 12. 69
3.9 .43 a.37 a3 -0.18 3.04
-4.16  12.52 6.92 s.9 4.30 7.43
-68.43  140.16 2.65 -168.84 0.95 31.08
-3.02 -4.27 2.45 0.43 -1.82 -0.99
9. 51 4. 83 2.29 2.40 3.8 3.7
4.13 5. 86 1.70 1.32 1.43 2.98
-2. 32 7.33 8.78 5. 83 2.30 6. 07
1.3 11.03 8.07 9.37 8.98 9.36
10.72  -33.64  -3.97 438 -2.41 -11.91
0. s0 5. 16 2.30 1.70 1.%0 2.67

0. 49 9. 99 .55 1.82 1.89 2.98
-1.86 6.73 2.34 1. 41 1.08 2.89
-2. 91 6. 01 221 1.92 0.7% 2.72
~1. 64 1. 42 0.67 |, -0.93 -1. 22 -0. 02
-0. 91 4. 40 0.69 0. 41 0.07 1.39
2.54 7.10 3.26 221 2.23 3.70
1.9 6. 13 3.32 1.78 1.76 .29
0.18 - 8. 27 2.00 2 .41 2. &6 3.08
-1.02 -1.03 -1.04 -4.09 -0, 37 -0. 87
347 4 208 3. 48 3.07 4.76
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- BASBE RUN

Qroes National Product. (cu. @)

Labor compensation
Indirect business tanses
Return to cepital
"Net interest
Corporate profits
Proprietor income

Gross National Product Deflator
Hourly labor comp. index (amanuf.)
Labor productivity (ONPZJDBS)

Financial variables - -0
Treasury bill rate
Treasury bonds ., 10 year
AAA Corporate bond rate
Commercial paper rate
Mortgage rate
M2 (billions of currents)
Non-borrowed reserve base
Ratio of N2 to nominal ONP
Gavings rate

Gross National Product (77%)
Personal Consumption
Residential Structures
Non-residential structures -
Producers’ durable equipment.
Inventory change
Exports
Imports

Other variables
Disp. income per capita (19738)
Return to capital scaler
Foreign demand scaler
Trade balance (cu. ®)
Merchandise exports (cu. )
Merchandise imports (cu. %)
Exzchange rate scaler

Unemployment rate

Civilian jobs (millions)

Private sector jobs
Agric. Mining. Structures
Durable goods manufacturing
Non~durable goods mfg
Transp. Communic,Utilities .
Trade
Finance, Insurance, Real Estate
Medicine & Education
Domestic ‘servants
Business, Repair, Oth services

1986

4626.
2814.
349.
1374,
336.

4%8.
246,

204.
21.

2418,
271.

S5243.

272.
386.

116.

36

45
60
o4
29
76
a1

. &4

73

.00
. 00

&3

TABLE 4.17. S8UMMARY OF REBWLTB

1967

4987. 38

3039. 30
374. N1
1484. 20
336. 19
493. 98
271. 47

2.78
216. 31
21.18

7. 60
7.81

0. 4%
7.96

8. 98
2909. 14
264. 23
0. 58
7.38

2909. 03
1620. 76
104. 43
100. 21

233. 44 .

16. 47
243. 98
280. 97

9324. 689

12. 21
14. 44

1968

3333. 27

3247.99
398. 81
1590, 42
381.43
928. 82
_297.04

311

n
o
NOCODNBNN

~
[~
(7]

B8238RSB

g
&

19689

9761.

3303.
4R6.
1726.
406.
981.
328.

3.
240.
21,

RooeNNp

o8

16
S8
13
az
09
91

056
26
80

. 73

1.00

.00
.12
. 91
.00

. 350

1990

6233. 93

3799. 68
437.93
1869.73
432. 63
644. 49
361.99

2692. 08
1734. 44
117.83
109. 48
240, 68
18. 10
276. 29
301. 26

"s9@s. 78

1.00
1. 00

383. 24
323. 90
1.00

4. 20

124. 23
106. 78
11. 69
13. 683
7.84
5.78
29.71
7.33

12.99

1.77
15. 86

1991

————

6719. 31
4090. 12
489. 46
2016. 16
460. 79
700. 17
a99. 34
2.43
272.33

30.17

146. 2%

7244

4312,

929.
2179.
. 70
799.
433..

8

127.
109.
11
14.
30.
13.

16.

74

76
06
41

. 61
289,

01

. 00

. 62
. 82

310.3%
3208.76

$801. 93
1.00
909.93

673,76
1.00

129.78
111.93
12,11

323.

9867

962.
730.

. 34

03

. 00

=8
<3}

- 00

9080, §

133.
119,
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BASE RUN

Oross National Product: (cu. %)

Labor compensation

Indirect businass taxes

Return to capital .
Net interest .
Corporate profits
Proprietor income

Gross National Product Peflator

‘Hourly labor comp. index (manuf.)

Labor productivity (GNP/JOBS)

Financial vaviables
Treasury bill rate
Treasury bonds . 10 year
AAA CorpoTate bond rate
Commercial paper rate
Mortgage rate
M2 (billions of cyrrents)
Non-borrowed reserve base
Ratio of M2 to nominal ONP
Savings rate

Gross National Product (77%)
Personal Consumption --
Residentia]l Structures
Non-residential structures
Producers’ durable equipment
fnventory change
Exports
Imports

Other veriables
Disp. income per capita (1972s)
Return to capital scaler
Foreign demand scaler
Trade balance (cu. §¢)
Merchandise exports (cu. )
Merchandise imports. (cu. @)
Exchange rate scaler

Unomploun-nt»rgtc

Civilian jobg (millions)

Private sector jobs
Agric, Mining, Structiores
Durable goods manufacturing
Hon—-durable goods mfg
Transp, Communic,Utilities
Trade
Finance, Insurance, Real Estate
Medicine & Education
Domestic servants
Busines s, Repair.Oth services

TABLE 4.17. BUMMARY OF RESULTS
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

86-87 87-68 B8-89 B89- 90 90-91 91-92 92- 931 93-94 94- 93 Ba~ 93
7. 51 674 7.48 7.9 7.41 7.59 7.80 7.19 7. 60 7.49
7.98 6.7 7.9 8. 02 7.47 7. 99 7.82 7.2 7.62 7.32
6.88 6. 29 6.73 7.00 6.74 7.02 7.16 6.74 7.08 6.8
7. 60 6 91 8.19 7.99 7.34 7.79 7.97 7.23 7.75 7. 67
6.30 6. 30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6. 30
7.39 6. 78 9.48  10.39 8.29 7. 61 7.%3 6.34 7.03 7.87
9. 52 9.00 10.07 9.28 8. 94 9.30 9.7 8.96 9.39 9.37
s, s. 10 2.83 .57 5. 62 517 5.31 s.38 s.18  o.a2
.01 5. 21 .30 6.10 6.43 s. 94 .83 6.01 s.84 .83
0.77 0. 82 0.92 0.76 0.70 0.83 0.80 0.46 0.82 0.76

-4.74 -2.91 -10.20 .72 -2.%8 -3.96 -1.10 -2.84 -7.13 -3.31
-3.03 -2.91  -4.64 1.3 -0.10 -0.02 ~-1.93 -2.49 -2.41 -1.80
-3.00 -2.71 -4.%9 0.06 -0.08 -0.40 ~-1.41 -2.2%5 -2.57 -1.91
-4.26 -2.10 -11.14 8.13 -4.23 -4.239 -0.989 -2.87 -7.33 -3.18

-2.46 -2.36 ~32.9%0 0.36 0.10 -0.02 -1.31 -1.91  -1.92  -1.4%
8. 12 6. 99 9.26 8.00 7.37 8. %8 8. 94 7.21 0. %0 8. 08
8. 00 8. 00 8.00 8. 00 8. 00 8. 00 8. 00 8.00 8. 00 8. 00
0. 61 .29 1.98 0.08  -0.04 0. 99 0. 53 0.02 0.90 - 0.59

-0.10 -0.43 0.3s 6. 57 231 -1.78 2.5 1.49  -0.23 1.21
2.43 1. 68 3.09 2.3 1.79 2.42 2.49 1.83 2.42 227
2. 438 2. 12 2.80 1.86 1.39 2.28 1.99 1.62 2.09 2.09
3.49 4. 08 4.35 3. a4 0. 36 3. 20 2.99 2.27 2.87 3.03
2.91 1. 09 s.48 2.28 1.98 2.77 2.9 1.22 3.04 2.67
a.80 -3 28 a1a 438 2.78 3.81 s. 71 2.10 4. 23 2.93
0.31 -18.82 21.79 6,46 -9.13  10.06 9.49  -7.18 6.89 2.21
1.02 3. 86 3.81 a.78 3.70 3.80 4.13 413 4,13 3.71
333 0. 62 3.44 2.92 - 1.98 3. 49 a.z7 2.28 a.07 2.71
1.54 1.23 - 1.98 1.61 1.03 1.32 1.44 1.12 1.38 1.40
6.00 9. 09 9.08 9.90 9. 40 9.44 9.3 9.77 9.77 9.13
8. 53 5. 30 8. 44 7.94 7.80 9. 02 8. 64 7.74 8. 61 8. 03

-6. 14 5.77 -16.66 -6.78 7.33 -4.64 -7.74 4.3 -5.88 -3.46
1. 86 1.03 212 1.58  ° 1.09 1.99 1.68 1.17 1. 40 1. 50
1.81 1. 07 2.3 1.71 1.18 1.73 1.84 1.24 1.74 1.63
1.4t 1. 14 2.33 1.2 0. 69 1. 234 1.50 0.91 1.39 1.36
1.21  -0.74 220  1.51 0.63 1.59 1.86  0.49 1. &0 1.17

0.9 -0.83 -0.15 ~-0.42 -0.88 -0.47 -0.36 -0.87 -0.52  -0.99
0.45 -0.21 0.96 043  -0.11 0. a2 0.435 -0.11 0.3s 0. 29
2.3s 1.9% 2.7 2.13 1.38 214 2.21 1.56 2.10 2.03
1.85 1. 49 2.01 1.87 1.09 1. 33 1.79 1.21 1.89 1.60
2. 40 1.81 2.68 1.82 1.8 2. 01 1.€9 1.74 1.93 1,98

-0.37 -0.37 -n37 -0.37 -0.31 -0.31 -0.31 -0.3t1 -0.31  ~-0.34
327 2. 60 3.69 3. 10 2.43 3. 03 3. 06 2.47 2.99 2. 95
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BASE RUN

(3

T NOCwLMUN

AOGRICULTURE, FORESTRY, FISHERY
MINING '

'IRON ORE MINING

NONFERROUS METALS MINING
COAL MININO -

MNATURAL QAS EXTRACTION
CRUDE PETROLEUM
NON-METALLIC MINING

CONSTRUC TION

NON-DURABLES
FOOD & TOBACCO :
TEXTILES, EXC. KNITS
KNITTING
APPAREL., HOUSEHOLD TEXTILES
PAPER .
PRINTING & PUBLISHINO
AGRICULTURAL FERTILIZERS -
OTHER CHEMICALS
PETROLEUM REFINING

18 FUEL OIL

RUBBER PRODUCTS
PLASTIC PRODUCTO
EHOEB AND LEATHER

DURABLES
LUMBER
FURNITURE
STONE. CLAY, GLABS
FERROUS METALS
COPPER
OTHER NONFERROUS METALS
METAL PRODUCTS
NON-ELEC MACHINERY
ENGINES AND TURBINES
AGRICULTURAL MACHINERY
CONSTR, MINING, OILFIELD EaQ
HETALWORK IO MACHINERY
SPECIAL INDUSTRY MACHINERY
MISC NON-ELECTRICAL MACH.
COMPUTERS
OTHER OFFICE EGUIPMENT
GERVICE INDUSTRY MACHINERY
ELECTRICAL MACHINERY
COMMUNIC EQ, ELECTRONIC Coie
ELEC INDL APP & DISTRIB EQ
HOUSEHOLD APPLIANCES
ELEC LIGHTING & WIRING EQ
TV SETS, RAD10S, PHONOGRAPHS
TRANSPORTATION EQ
1OTOR VEHICLES
AEROSPACE
SHIPS, BOATS
OTHER TRANSP. EQGUIP.

TABLE 4.18.

1982 1983
142. 76  147.467
81. 18 89.42
2. 47 2.69
3. 06 J.44
20. 946 21.96
18. 32 19.20
29.33 30.74
7.03 7.463
97.38 109.57
&B4.07  7239.97
220.39 228.%0
3%. 93 39.87
9. 67 10.83
44. 39 48.34
$1. 27 98.10
49. 98 93.08
13. 26 13.76
112.17 120.77
98.16 102 77
24. 43 29.93
15. 98 17.92
29. &6 28.02
7.20 7.73
716. 60 813.20
37. 83 41.36
16. 97 18.688
32. 94 37.11
92. 81 96.49
8. 35 9.21
3. a7 36.680
Q6. 79 96. 52
137. 92 194.00
10. 79 12.41
10. 3% 11.47
17. 26 18.09
13. 48 15.823
8. 8% 9.11
34. 28 39.26
28. 10 31.24
2. 99 3.3
11. 72 13. 40
113. 60 124.94
62. 17 67.460
19. 11 21.62
10. 14 10.7@
16. 11 18.38
4. 19 &. 86
150. 30 186.90
22. 63 123.39
38. 32 41.99
10. 23 11.22
9. 09 10.20

QUTPUT BY PRODUCING SECTOR
1984 1983 1988

190. 89 192. 96 199.14

87.23 a7. &0 8. 02
2.70 2.7% 2.78
3 42 3.72 3. 59

22. 71 23.32 23. 58

19. 43 19. 43 19. 50

30. 60 30. 22 29.856
7.94 a. 14 8. 30

113.86 117.10  119.68
747.03  757.93  749. 64

232.48 234.48 237.458
41.39 42,12 43. 06

10. 72 10. 97 11.04
$0. 03 80. 76 S2. 10
96. 96 88. 02 $9.17
99. 46 956.74 $7.7%
14.12 14. 23 14. 34
124.94 127.14 129.93

104. 62 109. 5% 106. 19
Q3. 99 29. %8 2%.77
18. 30 18. 87 19. 37
9. %98 30. 34 31.02
8. 2% 6. 93 9. 63

841.74 ©874.84 900.94
44. 06 49.39. 44. 78
19. 63 _R0.23 e0.73
38. 87 40. 09 40. 66
96.83 58. 93 &0. 16

9.77 9.97 9. 863
38. 29 a39.77 40. 39
98 21 101.39 103. %0

163. 73 170. 8% 179. 36
12. 93 13. 34 13. 99
12. 3% 12. 72 12. 84
19. 44 19.38 18.93
17. 086 17. 82 10. 26

9. 686 10. 18 9.9
£0. 687 42. 44 42. 89
33.78 36. 79 40. 16

3.38 3.4 3.51
14.09 14.74 15.30

133,16 140.27 141.43
73.08 78. 239 79.33
22.74 23.73 23. 43
11. 44 11. &2 11.689
19. 01 19. 69 19. 54

6. 89 7.03 7.8

1684, &1 191. 49 203. 346

118. 40 122. 53 131. 29
44 0t 43. 33 46, 90
11.72 12. 53 13. 21
10. 49 11.30 11. 86

(1977%)




BASE RUN - TABLE 4.18. QUTPUT BY PRODUCING BECTOR (1977%)

- 06T -

1981 1982 1983 1994 1983 1986
47 INSTRUMENTS 28.54 28.28 Q0.8 93.34 24.86  3%.81
48 MISC. MANUFACTURINO 17.81 18.8% 20.17 =21.23 21.76 22.32
TRANSPORTATION 136.14 137.40 147.80 192.36 196.53 199.92
49 RAILROADS 22,72 22.54 =24.24 24.62 29.03 29.91
S0 TRUCKING, HWY PAES TRANSIT 63.37 44.3%9 &9.27 71.98  73.37  79.3%
S1  WATER TRANGPORT 15.44 1911  19.86 16.31  16.68  16.80
82 AIR TRANEPORT 28.23 29.19 31.86 33.11  34.40  33.53
83 PIPELINE 3.%8 3. 64 3.82 3.91 3.93 3.99
54 TRANSPURTAION SERVICES 2. 81 2. 61 2.78 2.83 2.89 2.93
UTILITIES 223.680 =229.59 246.10 293.91 251.463  249. 40
35 COMMUNICATIONS SERVICES 83.10 @634 94.16 99.39 102.86 107.18
=5 ELECTRIC UTILILITIES 78.39 79.66 B84.32 86.71 68.65  90.57
57 CAS UTILITY S1.91 8221 93.24 53.90 S54.62 57.87
S8 WATER AND BANITATION 11.04 11.389 1239 1292 13.32 13.78
59 WHOLESALE TRADE 187.89 190.13 206.07 213.92 220.12 225.91
40 RETAIL TRADE 193.63 202.668 218.77 229.92 =231.36 237.71
61 EATING & DRINKING PLACES 89.33 93.280 101.34 104.37 107.08 110.12
42 FINANCE & INSURANCE 130.86 134.39 142,93 14913 153.02 1%.73
43 REAL ESTATE 198.83 161.59 174.67 179.26 181.84 189,22
64 OWNER-OCCUPIED HOUSING 194.89 163.09 174.9% 179.99 183.06 187.94
SERVICES 480.44 902.03 942.89 965.03 ©89.78 409,93
48 HOTELS: REPAIRS EXC AUTD 44.31  45.63 48.81 49.63  50.53  51.43
44 DUSINESS SERVICES 202.75 210.72 252.53 246.10 298.35  249.43
47 AUTOMOBILE REPAIRS 42.40 43.539 49.42 51.10 52.48  94.1%
48 MOVIES AND AMUSEMENTS 23.87 24.69 2691  £0.61 - £9.62  30.49
&9 HEDICINE, EDUCATION NPD 174.92  175.59 183.46 169.59 194.40 200.29
70 FED & S&L GOVT ENTERPRISES 28.22 20.90 9104 31.79 524 3311
71 NON COMPETITIVE IMPORTS ,
72 DOMESTIC SERVANTS .09 s. 88 6.27 s.72  .s.e2 .93
73  UNIMPORTANT INDUSTRY 8. 50 8. 66 9.37 9.76 10.07  10.28
74 ECRAP AND USED 2. 69 a s a.ss 3.9 a.26 a. 39
73 REST OF THE WORLD INDUSTRY 36.07 23676 26,87 2B.a7 27.57  23.60
76 GOVERNMENT INDUSTRY 213.73  214.43 218,77 217.%% 219.83 22213
77 1IFORUM STAT. DISCREPANCY 16.08  13.08  16.23 17.84  16.%4  18.98
78 NIPA STAT. DISCREPANCY 1.22 0. 00 0.00 0. 00 0. 00 0. 00
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BABE RUN

@ NOCOLWN

AGRIC\R.TURE, FORESTRY, FISHERY

MINING
JRON ORE MINING
NONFERROUS METALB MINING
COAL MININO
NATURAL QAS EXTRACTION
CRUDE PETROLEUM
NON—ETALLIC MINING

CONSTRUCTION
NUN-DURABLES

FOOD & TOBAGCO
TEXTILES, EXC. KNITE

- KNITTINO

APPAREL, HDUSEMHOLD TEXTILES
PAPER
PRINTING & PUBLISHING
AGRICULTURAL FERTILIZERS
OTHER CHEMICALS
PETROLEUM REF ININO

18 FUEL OIL
RUBBER PRODUCTS
PLASTIC PRODUCTS
BHDES AND LEATHER

DURABLES
LUMBER
FURNITURE
STONE: CLAY, GLASS
FERROUS METALS
COPPER
OTHER NONFERROUS METALS
METAL PRODUCTS
NON-ELEC NMACHINERY
ENGINEB AND TURBINES
AGRICULTURAL MACHINERY
CONSTR, NINING. OILFIELD EQ
METALHORKING MACHINERY'
EPECIAL INDUSTRY MACHINERY
M1SC NON-ELECTRICAL MACH.
COMPUTERS
OTHER OFFICE EQUIPMENT
SERVICE INDUSTRY MACHINERY
ELECTRICAL MACHINERY
COMMUNIC EQ, ELECTRONIC COMP
ELEC INDL APP & DISTRID EO
HOUSEHOLD APPLIANCES
ELEC LIGHTINOG & WIRING EQ
TV SET8, RADIOS, PHONOGRAPHS
TRANSPORTATION EQ
MOTOR VEHICLES
AEROBPACE -

‘BHIPS, BOATS

OTHER TRANSP. EGUIP.

81- 62 ©82- 63 63-94 ©84-085 09-846 62- 66

TABLE 4. lﬁ. QUTPUT BY PRODUCING BECTOR (1977s)
GUMMARY OF EXPUNENTIAL ANNUAL GROWTH RATES
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[adad ol o]
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#gpryprr

cobhduad

-

NOSEENUPNDDILE
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-
soBo0p
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. a8 2.13 1.37 1.41 2.08
s 1.89 0.42 0. 48 2.02
99 1.88 1.69 0. 92 2.92
78 8.00 270 -3.94 a.98
68 3.24 2.43 2.81 a.a7
70 1.31 -0.02 0.26 1.86 :
&9 0.21 -1.92 -1.18 0. 48 ;
19 3.91 2.94 1.99 4.16
79 a.es 2.80 2.3 .20
99 2.86 1.49 1.33 2.99
&1 1.73 0.94 .- 1.18 1.86
b4 a.48 1.79 2 4,92
43 1.80 2.30 0. 83 3.30
24 3.42 1.49 2.40 4.00
20 3.32 1.89 1.99 3.%8
03 4.99 2.28 1.77 3.61
63 239  0.84 0.71 1.94
a9 3.40 1.74 .86 3. 60
89 1.98 0. 66 0. 64 1.97
42 0.23 ~0.04 0.72 1.33
19 4.33 3.10 2.% 4.80
o4 4.3s 2.9 2.20 4.74
11 6.73 3.41 0.93 4.93
&8 349 3.8 2.94 s.72
re} 6.99 2.99 3.02 .51
s3 4.13 3.00 2.37 .01 i
12 4.89 3.09 1.90 .69 :
74 - 0.68 2.9 2.73 3.2 ;
&9 6.00 1.9 -3.22 3. 60 [
30 2.77 3.78 2.06 4.98
62 1.74 3.18 2.48 4.%0
32 6.13 4.2 2. 60 6.08 !
99 4.08 3.17 1.54 9. 69 )
23 7.41 2.93 0.9 s.38 ;
48 7.41 -0.30 -2.26 2.33 i
06 7.49 4.32 2.43 7.%8 - i
a3 7.92 3 a1 -2. 28 3.80 !
8 4.02 a.77 0.9 5. %8 v
s8 7.63 8.9 8.74 0. 92
84 382 2.9 1.63 4.02 :
43 9.00 4.30 3.72 6. 67 |
aa 6.37 8.20 0.82 - 9.46
a7 7.80 6.83 1.37 6.09
33 .04 428 -1.23 . 10
20 s.88 1.61 2.26 3.99 ;
16 a.97 3.29 -0.% 4.82 i
49 a.97 1.98 2.9 a.10 :
80 -1.23 3.76 8. 91 ‘7.%8
&5  -a.13 3.43 6. 90 a7
13 4.70 2.97 3. 40 8. 08
27 4.91 6.70 6.03 6. 98
1.70 7. 6. b6
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BASE RUN , TABLE 4. 16. QUTPUT BY PRODUCING GECTOR (19778)
SUNMARY OF EXPONENTIAL ANNUAL OROWTH RATES

81~ @92 62- 63 83-84 ©64-83 8385 82- 88
47 INSTRUMENTS -0.91 8.79 7.67 4. 36 2.48 9. 90
48 MISC. MANUFACTURINO 4.07 0.3% s.12 2. 50 2.3 4. 62
TRANBPORTATION 0.92 7. 30 3.04 2.70 2.14 .79
49 RAILROADS -0.79 7.29 ©1.993 1. 66 1.09 2.90
80 TRUCKING, HWY PASB TRANSIT 1.23 7.38 3.27 2.73 2. 40 3.94
851 WATER TRANSPORT -2.13 4. 02 2.82 2.24 0.71 2.69
52 AIR TRANGPORT 3. 20 8. ey 3.8% 3.83 3.23 4.93
93 PIPELINE 1. 66 4. 82 2.38 1.10 0.93 2.3
54 TRANSPORTAION SERVICES -0. 16 8. 42 2.9 1.99 1.39 2.93
UTILITIEB 2.39 6. 99 3.12 3.00 2.92 4.00
93 COMMUNICATIONS GERVICES 3.82 0. 67 4.39 4.43 4.12 9. 41
84 ELECTRIC UTILILITIES 1. 88 8, &9 2.79 2.21 2.14 a
87 QAS UTILITY - 5.73 9. &9 1.18 1.64 1.83 2.97
58 WATER AND BANITATION 3.00 8. 41 4.31 a.os .36 4.78
59 WHOLESALE TRADE o Lat 8. 0% 3.74 2.86 2.9 4.31
60 RETAIL TRADE 4. 66 7. 54 3.22 2.38 a7 3.9
61 EATING & DRINKING PLACES 4.32 8. 30 2.94 2.97 2.80 4.1
62 FINANCE & INSURANCE 2 6. 16 4.26 2.9 2.39 3.84
63 REAL ESTATE 1.70 7.61 2.99 1. 44 1.3 3. 42
&4 OWNER-OCCUPIED HOUSING S.19 7.03 2.20 2.29 2.64 3.9
BERVICES 2 7.82 4.00 3. 61 3.38 4.70
&3 HOTELS: REPAIRS EXC AUTE 2.98 6. 08 2.28 1.81 1.76 2.98
66 BUSINESS BERVICES 3 9. 856 3.66 4.93 4.13 6.19
67 AUTOMOBILE REPAIRG 6.34 8. 91 3.34 2. 66 304 4. 39
48 MOVIEB AND AMUSEMENTS 3 8. 61 6.13 3. 46 3.84 9. 44
49 MEDICINE, EDUCATION, NPO () s. 47 2.20 2. 61 2.64 3. 29
70 FED & SLL OOVT ENTERPRISES 2.4 7.13 2.20 2.03 2.19 3. 40
71 NON COMPETITIVE IMPORTS
72 DOMESTIC SERVANTS 14. 48 6. 41 -9.09 1. 60 1.98 0.22
73 UNIMPORTANT INDUSTRY 1.83 7.67 4.10 a. 07 2.07 4.28
74 BCRAP AND UBED . 29.13 -0. 13 9.78 8.49 -3.01  5.29
73 REBT OF THE WORLD INDUSTRY 1.9 -31.34 5.08 -2. 850 -7.43 -9. 09
76 GOVERNMENT INDUSTRY 0.233 0. 62 0.82 1.09 1.04 0.68
77 INFORUM BTAT. DISCREPANCY -&. b& 7.63 ?.44 3.84 2.33 s.81

78 NIPA STAY. DISCREPANCY
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® NoCuoaukn

AGRICUL TURE, FORESTRY, FI1SHERY

MINING
IRON ORE MININO
NONFERROUS METALS MININO
COAL MININOG
NATURAL OAB EXTRACTION
CRUDE PETROLEUM
NON-METALLIC MINING

CONSTRUC TION

NON-DURABLES
FOOD & TOBACCD
TEXTILES, EXC. KNITS
KNITTINO ’
APPAREL, HOUSEHOLD TEXTILES
PAPER
PRINTING & PUBLISHING
AGRICULTURAL FERTILIZERS
OTHER CHEMICALS ’
PETROLEUM REFININO

18 FUEL DIL

RUBBER PRODUCTS
PLASTIC PRODUCTS
SHOES AND LEATHER

DURABLES
LUBERP
FURNITURE -
STONE, CLAY., OLASB
FERROUS METALS
COPPER .
OTHER NONFERROUS METALS
METAL PRODUCTS )
NON-ELEC MACHINERY
ENGINES AND TURBINES
AGRICULTURAL MACHINERY -
CONSTR, MINING, OILFIELD EG
METALWORRING MACHINERY
SPECIAL INDUSTRY MACHINERY
MISC NON-ELECTRICAL MACH.
COMPUTERS
OTHER OFFICE EQUIPMENT
BERVICE INDUSTRY MACHINERY
ELECTRICAL MACHIMNERY
COMMUNIC £, ELECTRONIC COMP
ELEC INDL APP & DISTRIB EQ
HOUSEHOLD APPLIANCES .
ELEC LIGHTINO & WIRING Ea
TV SET8: RADI0S, PHONDGRAPHS
TRANBPORTATION EQ
MOTOR VEHICLES
AEROSPACE
SHIPS, BOATS
OTHER TRANSP. EQUIP.

19886

203.

64

- 04
. 10
.17
.73
. 34
. 93

19

. 77
.37
. 02

&3
9%

. 73
. 86
. 16

. 99
. 90

. 59
-1}
. 99
. 26

. 83
. 16

. 30

43

. 33
. 43
. 89
. 94

36

.29
. 90
. 31
. 86

TABLE 4. 18.
1987 1980
197.88  140.50
89.09  @9.57
a. 82 2.80
3. 63 3.45
24.74  2%.41
19.62  19.63
29.77 29.38
8. 91 8.70
123.10 123.87
766.83  800.86
241,09 244,27
49.37 as.18
1.0 11,97
83.69  95.19
60.73  61.91
59.01  99.97
14.63  13.01
133. 63  137.%0
107.30 107.85
26.05 2618
19.98  20.40
32,15 3310
8. 76 8.90
932.27 93u.%8
47.72  48.40
21,25 209
41.9% 42,95
61,39  61.38
9.72 9.66
42.01  42.48
107.39  108.34
182.09 180,27
14.02  14.38
12.82  12.96
1930  19.48
18.80  16.99
9.76  9.48
43.87 4271
43,06  44.81
3. &0 3.60
15.86  15.87
145,33  147.26
82.17 ©3.98
23,43 23.20
12.12  12.29
19.87  20.02
7.94 7.78
212.93 214.71
137.71  138.47
48.82  49.28
14.09 1457
12.30 12,09

OUTPUT BY PRODUCING SBECTOR
1989

1990

—

1991

164. 0R 167. 06 149. 48

- 91.10 92. 26 92.71
2. 84 2. .89 a.e%
3.78 .87 3. 90
26. 27 27.13 27.81
19. 683 19. 97 19. 90
29. 40 29.2% 0. 90

8.98 9.19 9.36

130.86 134.19 134.14
822.30 839.90 684.60

51.28 82. 70 94. 09
19 13 19. 64 16. 23
12. 682 13. 386 13. 80

(19779)

1992

172,

196
12

1089.
5a.

48.

49.
123,
213.

17.

14.

-3

18.

49.
99.

18.
173.
103.

13.
22.

201,
144,

s
16
14

. 47

66.13
17.19
162.14
113. 45
27.91
23. 64
40. 40
9.71

1127.91
93. 96
Q3. 91
50.14
44.94
10.74
51.8%

127.48
224.98
18.09
14.94
22.687
19.43
10.08
91.19
63.29
4,29
18.86
184. 71
110,13
a8. 08
13. 48
23.78
9.02
260. 590
171.06
$7.20
17.57
13.07

67.08
17. 60
16b. 63
114.28
20.19

24.17

41.73

9.68

1194.79
54. 08
23.79
51.20
44. 98
10.84
53. 41

129. 79
231.78
18.73
19.27
23. 43
19. 37
10. 10
31.99
69. 16
4.40
Iq‘- 30
191. 41
119.23
28.77
13. 90
24. 26
9.2
269. 82
173.03
58. 37
18. 22
15. 40

1999

181.
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BASE RUN

2% S

SR

INSTRUMENTS

MISC. MANUFACTURING

TRANSPORTATION
RAILROADS
TRUCKING, HWY PAEB TRANSIT
WATER TRANSPORT
AIR TRANSPORT
PIPELINE
TRANSPORTAION EERVICES

UTILITIES
COMMUNICATIONS SERVICES
ELECTRIC UTILILITIES
0AS UTILITY
WATER AND SANITATION

WHOLEBALE TRADE

RETAIL TRADE
EATING & DRINKING PLACES

FINANCE & INSURANCE

REAL ESTATE
OWNER-OCCUPIED HOUSING

SERVICES
HOTELS) REPAIRB EXC AUTO
BUSINEEE SERVICES
AUTOMOBILE REPAIRS
MOVIES AND AMUSEMENTS
MEDICINE, EDUCATION, NFO

FED & S&L COVT ENTERFRISES
NON COMPETITIVE IMPORTS
DOMESTIC SERVANTS
UNIMPORTANT INDUSTRY
SCRAP AND USED

REBY OF THE WORLD INDUSTRY
COVERNMENT INDUBTRY
INFORUM STAT. DIGCREPANCY
NIPA S8TAT. DISCREPANCY

TABLE  4.18.
1987 1988
37.22 38.09
23.11  23.84
164.29  167.67
29.73 23.97
77.47  70.98
17.19 17.73
© 36.86  37.89
4.03 4.09
2.99 2.0
270.04 204.76
112.05  115.83
92.73  94.41
85.98  59.81
14.20 14.69
232.80 236.43
204.09 249.28
112,24 119.49
160.74 164.33
188. 99 191.16
192.79 197.07
627.10 644.68
92.42  93.14
201.% 291.61
95.73  957.12
31.84  32.9%
203.%92 209.70
33.86 34.39
.99 6.03
10.97  10.76
4. 62 s.02
295,09  26.99
23,64 22919
19.99  19.08

OUTPUT BY PRODUCING SECTOR (1977¢)

1989

19. 98

1990

——

41.
23.

170.
27.
e3.
19.
40.

4.
3.

303.
126.
99.
&2,
19.
asa.

262.
122.

173.
198.

6%0.

89

3

383888%8

338888

1991
43. 13
26.33

162. 23
27.48
es. 52
19. 84
42.08

4.26
3.2

311. 19

131. 11
100. 78
62. 96
16. 33

8. 34

266.70
124. 82

176. 24

200. 97
210. 20

709. 03
3. 72
331. 03
61.81
35. 48
223. 99

346, 97

6.0
11.79
S. %0
30. 43
229. 78

20. 84

1992

48,
27.

187.
.28,
87.

43.

BE8=85 4 8383

93
16

1993

47.06
26.09

192.61
28. %9
90.28
21.00
43.16

4.40
3.39

330. 02
142.26
1095. 14
63.06
17.97

274.96

279. 14
131.38

184.30

207. 44
219.9%

799.43
97.92
3399. %0
63.3%
36. B4
233.82

38.17

6.12
12. 44
6.34
32.81
232.90
22.17

1994

48. 86

197. 18
20. 93
92. 21
21. 68
46. 43

337.79
147. 17
104. 79

18. 13
201.27

283. 87
133. 89

187. 99

209. 89
223. 26

775. 9%
372. 79

236. 41
38. 77

6.
12.71
6. b1
34. 40
234, 47
22. 98

347.
153,
109.

290.
137.

192,

939.

&68.
41,
243,



Chapter 5 Full_Model Simulations

In this chapter the base run developed in the previous chapter is
compared against alternative scenarios in which monetary policy
variables are changed. Two scenarios are run to investigaté the etfects
of varying the rate of growth of the non-borrowed reserve base above and
below the rate assumed in the base scenario. fhe effects of holding the
rati1o ot required reserves to.Mj balances constant at high and Low
levels are contrasted with the base assumption of a sltowly declining
ratio. Finatly, we ihvest1gate the keeping the "financialiturbuleﬁce"
dummy variable in the 10-year Treasury bond rate and the 90-day Treasury
bill rate equations at unity rather than letting the value of the dummy
to fall to 0 by 1984, as is done in the base case. It should be noted
that since the tables generated by the model directly are quite long,

thesextabLes appear at the end of the chapter, so as not to unduly

disrupt the flow of the text.

Money_Base_Sceparjos

Since October, 1979, the Federal Reserve has announced targets for
monetary aggregates which it feeis are consistent with the goals of
‘promoting full employment, reducing infLatién and fostering reéL growth.
The primary aggregate which the Fed controls to achieve thesevtargets is
the Level of non-borrowed reserves of the financial system. 1In tne
revised LIFT model, the exogenous aggregate which the Fed is assumed to

control completely is the non-borrowed reserve base, which differs from



non-borrowed reserves by the amount of‘currency in circulation. While
the non-borrowed reserve base is assumed to be completely'exogenous, it
is clear that if the base is moved to be consistent with an M2 target,
the base is really endogenous and M2 is exogenous. The interesting
question in this environment is how the money multiplier changes, since
the money multiplier will determine how much the non-borrowed reserve
base must change to meet the target for the aggregate. Since the
multiplier is endogenous, the que$t1on bf its movement is not trivial.
Two forecasts were made with the LIFT model were made in order to
examine the etfects of changing the path ot the non¥borroued reserve
base on economic activity. While this approach runs counter to the
notion that M2 is exogenous and the base is endogenous, it provides
intormation on a simpler Fed rule, namely, a no-feedback policy rule
which maintains a steady growth rate in the base. The extent to which
the growth in M2 differs from the growth of the base retlects the extent

to which the multiplier changes.

Three forecasts are presented which differ in their initiaL”
conditions by the assumed growth in the non—borrowed monetary base. The
middle case is the base forecast developed in the previous chapter. For
this case, labelled BASE, the growth rate for the monetary baée is set
at 8% per year from 1981 to 1995. A high rate ot growth scenario for
the monetary base, labelled HIGH, is assumed to be 10%. A low rate of
growth scenario, Labelled LOW, is assumed to be 6%‘per year from 1981 to
1995. Three major areas of interest form the basis of our analysis of

the results.
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What are the macroeconomic implications of the varying growth -
rates of the non-borrowed monetary base?

Are the patterns of growth of employment and output at the sectoral
level different for different rates ot non-borrowed monetary base
growth?

Do the different rates of non-borrowed reservevbase growth change
the variability of the forecast results? -

The macroeconomi? results of these three monetary base simuLatién
are quite interesting. The results, which are presented in Table 5.1,
- show that slower base money growth tends to speea up aggregate real
-grouth in the economy. Real grouth is faster and the unemployment rate
is lower when the rate of base money growth is slower than when the rate
of base money growth is faster. This is due primarily to the lower
intlation rate, which props up real disposable income and spurs
éonsumption. SLower base money growth Leaas to a slower rate of M2 -
growth, which tends to reduce the rate of nominal wage growth .and causes
the reduction in the rate of aggregate price‘grouth. The Lower rate of
money growth tends to push interest rafes up via the "liquidity" term in
the interest rate equations while the lower rate of inflation tends to
keep the level of interest rates low. If nominal GNP had fully
responded to the changed rate of M2 growth, velocity would havg remained
constant or nearly so and the inflation etfect would have predominated.
Velocity (or its inverse, M2/GNP) ua§ substantially atfected by the -
different‘}ates ot base money growth, thus interest rates are much
higﬁer in the slow base money growth scenario than in either of the

faster base money growth scenarios. The 90-day Treasury bilLl rate is
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more sensitive to the liquidity variable than is the 10-year Treasury
bond rate, thus short rates rise more than long ratés.in response to the
changing quuidity variable. The changing velocity resutt suggests that
re-specifying the manufacturing HLC equation was an insufficient step to

maintaining the constancy of M2 velocity.

The composition of real GNP changes in response to the higher real
income and higher interest rates associated with Lower base money
growth, Residential structures, the most interest-sensitive component -
of final demand, is reduced in the LOW scenario substantially relative
to the HIGH and BASE runs. The average growth rate for the 1990-95
period for residential structures is 1.3 percentage points deer in the
LOW run thah in the HIGH run. This decline is more than offset by a .23
pgrcentage point increase in personal consumption expenditures (PCE) in
the LOW run relative to fhe HIGH run, since the amount of PCE is so much

Larger‘thén the amount of spending on residential structures.

An interesting macroeconomic variable is the savings rate, which
differs substantially between the scenarios. The 1995 rate is neariLy &
percentage points higher in the LOW run than in the HIGH‘run; ‘This isl
because the unemployment rate is lower and the 4-6 month commercial
paper rate is higher in the LOW run than in the HIGH run. Such a result
is to be expected since movements in the savings rate operate to
sfabilize the model and real income growth is so much higher in tne LOW
run than the HIGH run. The only mechanism to prevent the model from
driving the unemployment rate below 0 in the LOW run is the higher

savings rate.
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Two kinds of comparisons are necessary to determine whether the
course of industry outputs and the pattern of sectoral embloyment
differs betugen the scenarios. First, the growth rates and levels of
inaustry outputs may be such that it is possible to distinguish sectoral
shifts. Given that the general level of employment and production
differ between scenarios, it is useful to adjust the sectoral specific
growth rates for the differing levels of aggregate economic activity
resulting from each scenario. The bottom of Table 5.1 snoﬁs the
unadjusted growth rates for sectoral employment, while Table 5.2 shows
selected employment sectors with 1990-95 growth rates adjusted for the
differing growth of total jobs in each scenario. In the same vein,
Table 5.3 shows unadjusted levels and growth rates for industry outputs,
while Table 5.4 shows selected output secforslﬁith 1990-9S grohthirates
adjusted for the differing growth rates of aggregate output, measured by
the rate of real GNP growth. The adjustment is made by subtracting the
growth rate for the appropriate aggregate from the individual sector's
rate. |

Table 5.2

Relative sectoral employment growth rates for selected sectors, 1990-95

BASE HIGH LOW

Total private jobs 1.54 147 1.63

. Agriculture,Mining,Structures -37 ' -.19 =53
Finance,Insurance,Real Estate -1 -.08 -.17
Medicine & Education 29 .18 «30
Durable goods manufact. -.26 . =28 -.08

" The changing pattern of employment is a result of the shift from

PCE to residential structures that occurs when higher base money growth
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reduces interest rates. Sectoral employment growth relative to the
growth of total private jobs differs most for the the four sectors shown
in Table 5.2. The table clearly indicates that high rates of base money
growth skew employment toward Agriculture, Mining and Structhres and
away from service sectors. The most interéstiﬁg pattern is diSplayed in
Medicine and education services and Durable goods manufacturing. fhe
rate of growth of employment in Medicine and education relative to the
rate of growth of private sector jobs is virtually identical in the BASE
and LOW runs, while being substantiatly lLower in the HIGH run. A
similar case can be found in Durable goods manufacturing, for which the
BASE and HIGH relative rates of employment growth are similar while the
LOW run has a substantially different rate. This suggests that there is
some sort of‘criticaL level of base money growth that achieves this

employment growth rate shift between these sectors.

While the Levels and growth rates of industry outputs are displayed
in Table 5.3, (which appears at the end of the chapfer) we will focus on
the Long-term relative growth rates for some selected sectbrs,xuhich are

displayed in Table 5.4.
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Table 5.4

Selected sectoral output growth rates for 1990-95 relative
to real GNP growth '

BASE HIGH . - LOW

. Real GNP ‘ 2.19 2.11 2.29
Iron Ore Mining -1.92 -1.97 -1.50
Nonferrous Metals Mining 0.13 0.11 0.25
Coal Mining 0.38 0.32 0.41
Non-durables (sec 9-21) -0.22 : -0.21 -0.32
Lumber -0.49 ~0.45 -0.37
Stone, Clay and Glass 0.50 0.61 0.42
Ferrous Metals -1.45 =149 -1.01

" Metal Products 0.59 0.61 0.76
Engines and Turbines 2.02 2.03 2.29
‘Metalworking Machinery =0.30 -0.14 0.15
Special Industry Machinery -1.25 -1.31 -1.07
Electrical Machinery (38-42) 1.97 1.82 . 2.32
Motor vehicles 1.29 1.29 1.94
Transportation (49-54) 0.38 0.46 0.48
Utilities (55-58) 0.52 0.46 0.47
Retail Trade -0.16 -0.22 -0.22
Business Services ‘ 1.71 1.74 1.72
- Movies and Amusements ‘ 0.73 1.00 1.09
“- . Medicine, Education, NPO -0.16 -0.27 =0.16

Table 5.4 shows the rates of growth of selected sectors lLess the
rate of growth of real GNP. If the different rates of base money growth
resulted only in a different rate of growth ot aggregate activity, the |
three coLumﬁs in Table 5.4 would differ only‘in the first row. However,
the relative growth rates for output also reflect the shift from PCE to
residential structures that occurs at high rates of base money gfouth;
Several sectors which might not immediately come to mind as Likely to be
atfected by such a shift are indeea atfected. For example, Iron ore
mining grows more slowly with fast money growth than with slow base
money growth, even after adjusting the output growth rates for

differences in the Level of aggregate growth. It might be expected that
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slow base money growth (LOW), with its high interest rates and Llow
intlation rates would cause the service sectors to rise at the expense
of the sectors more related to construction aﬁtivity. While a small
shift to service sectors is evident, the Largest shifts from HIGH to LOW
occur in Iron ore mining, Ferroﬁs metals, Engines and turbines,
Metalworking machinery, Metal products and Motor vehicles. These snhifts
are inter-related. Motor vehicle output increase in the LOW run
relative to the other two runs because of increased personal consumption
expenditures on new autos and trucks and because of the slightly higher
E equipmeht investment in the LOW run versus the others. (Recall from tﬁe
previous‘chapter that these two final demand components account for
about two-thirds ot the sales of total Motor vehicle outpuf.)‘ About
half of the output of Metalworking machinery is purchased directly for
final usé by equipment investment sectors. Nearly 20% of engine and
turbine output is purchased for final use by equipment investment and
for intermediate use by the Motor vehicles industry. The output ot the
Iron ore mining industry is pufchased almost excldsivety by the Ferrous
metals sectors, which itself sell about 30% of its output to the Metal
products and Motor vehicles industries. Nearly 1542 of. the Metal
products industry is purchaéed as an input to the Motor vehicles
industry. Thus, faster growth in the Motor vehicles industry tends to
push up the outputs of some mining sectors and machinery sectors, which
4might not ordinarily be associated with an economy skewed toward faster

PCE growth.
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The Stone, clay and glass industry is one example of anzindustrf
whose output growth relative to aggregate growth is reduced when the
rate of base money growth is reduced. This is because this industryAis
very closely linked to construction activity, selling about a third of

its output to that final demand component directly.

To address the question of whether the variability of the forecast
path changes when the rate of base money growth changes, means and
variances of the forecasted growth rates (or levels where abpropriate)
for the 1982-95 period for selected macroeconomic‘variabLes and sgLected
industry outputs are presented. These statistics for tﬁe macroeconomic
variables are shown in Table 5.5, and the similar statistics for

inaustry outputs are shown in Table 5.6.

Table 5.5
Means and variances of growth rates or levels 1982-95
Base High Low
mean variance mean variance mean variance

GNP real 2.57 1.26 2.50 1.15 2.62 1.09
PCE real 2.67 1.44 2.63 1.48 2.69 1.46
Resident. struct. 4.69 9.27 540 9.08 3.84 8.60
Equip. invest. 3.72 4,36 3.64 4.07 3.79 3.84
GNP detlator 5.38 0.40 6.16 0.31 4,74 0.53
M2 - 8.25 2.50 9.95 2.49 6.56 2.44
AAA bond rate 8.75 1.64 8.03 2.01 9.50 1.29
Unemp. rate 5.01 1.18 5.23 0.90 4.60 1.23

Only slight increases or decreases in véfiancés can be observed
when the rate of base money growth is changed. The largest differences
are to be seen bétueen-the HIGH and LOW scenarios. The mean rate of
Residential strucfures growth ié nearly 2 percentage points higher with

faster base money growth (HIGH) than with Lpuer base money growth (LOW).
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ALL of the other final demand components‘shou slightly lower growth with
Lower base mbney growth. The average rate of GNP deflator growfh is
about 1.5 percentage points higher in the HIGH run than in the LOW run,
although the varianée of the rate is Lower in the HIGH run. The higher
rate of inflation in the HIGH run is associated with a Lower average AAA.
bond rate than the LOW run, but the variance of the AAA rate is highef
with higher base money growth. This seemingly anomolous result (lower
interest rates with higher inflation), is due to the movement of the
ratio of M2 to nominal GNP, which forces interest rates down further
than the inflation rate forces them up. The HiGH run. has a higher
average unemployment rate than either of the other two scenarios. One
interesting feature is that the variance of the average unemployment
‘rate for the HIGH run is lower than in either of the other two runs.

Such differences are quite small, however.

Table 5.6
Means and variances of growth rates for selected output sectors, 1982-95
Base High Low

mean variance mean variance mean varijance
Lumber 2.36 3.37 2.72 2.77 2.30 2.76
Stone,Clay,Glass 3.52 2.93 346  2.83 3.34 2.73
Engines,Turbines 4.11 3445 3.88 3.26 4.36 3.19
Motor vehicles 526 7.39 5.29 6.89 5.31 6.70
Utilities , 3.15 1.14 3.04 1.08 3.18 1.03
Retail trade 2.75 1.29 2.86 1455 2.87 1.56
Medicine, Ed., NPO 2.36 1.10 2.24 1.04 2.49 - 1402

Table 5.6 reports the mean growth rates and variances ot selected
industry output sectors. Very small differences can be found in mean
growth rates or variances, even comparing the HIGH and LOW runs. The
largest of these small differences in average growth rates can be found

in Lumber, which grows quickly on average in the HIGH run than the LOW
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run. Medicine, education, and NP0, on the other hand, grbws more slowly
in the HIGH run than in the LOW run. This is consistent with the snift
from residential structures to PCE that occurs when base money growth is
reduced. The variances of the output growth rates show virtuatly_no

differences across scenarios.

To conclude this section, while considerable difference can be
found across scenarios of high and Low rates ot base money growth for
macroeconomic variables and the industry pattern of employment and
output, very LittLe difference can be found in the variability of the
forecast across scenarids. The macroeconomic differences can be
attributed to the differing rates of inflation associated with higher
base money growth, and the movements in the ratio of M2 to nominal GNP
in the HIGH scenario which reduces interest rates. These factors lead

to predictable industry employment -and output shifts.

Reguired Reserves

One other variable that is exogenous to the monetéry sub-model is
the ratio of required reserves to M1 balances. In the base forecast
presented in the}previous chapter, this variable was assumed to decline
.'slouly"to 1995 from the average over the estimétion period of the money
multiplier equation.' The average for this variable oVer the estimation
period is 12.3X and this was assumed to'decliné to 10.0% by 1995 in the
base run; To test the sensitivity of the model to changes'inrthis

assumption, two runs of the model were made. 1In the first run, the



ratio ot required reserves to M1 deposits was kept at 12.3% for the
entire forecast horizon. In the second run, the variable was kept at
the 1981 level of 9.4X. Since the money muttiplier‘is inversely related
to the required reserve rétio, we should expect to see lLower-than-base
M2 growth when the ratio is high and the reverse when the ratio is low.
The macroeconomic results of theée three runs, 1ncLudin§ the base, are
displayed in Table 5.7. The scenarios are lLabelled HIGH for high Levels
of required reserves, LOW for Low levels of required reserves and BASE
for results of the base developed in the previous chapter. The sectoral
output results for these runs are shown in Table 5.8, which appear§ at

the end ot the chapter.

As Table 5.7 shows, the macroeconomic forecast ot the model is
nearly impervious to the change in the policy variable under
consideration. The 1990-95 average growth rates for real GNPnare atl
within .Ozvpercentage points of each other, as are the average rates of
growth ot private jobs. Average M2 growth for the 1990-95 period is
highest for the BASE run (8) and nearty identical for the LOW and HIGH
runs. This is due to the differences in the 90-day freasury bill rate
between the LOW and HIGH runs. Treasury bill rates in 1990 .and 1995 are
highest in the LOW run and Lowest in the HIGH run., The monef multiplier
equation tends to giye the same results because the lLower Treasury bill

_rate tends to decrease the multiplier at the same time the Lower Level
of required reserves relative to M1 tends to increase the multiplier for

the LOW run, while the opposite situation prevails in the HIGH run.
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The components of final demand most affected by the reserve
requirement. change over ’the 1990-95 period are residential structures
and équipment investment. ResidentialL structures grow .1 percentage
point faster in the BASE case than in either of the other two scenarios,
while equipment investment grows .1 percentage point slower in the BASE
case than in either of the other two cases. The 1990-95 growth rates
for aggregated sectoral employment show the greatest divergence in
burable goods manufacturing and in Business, repairs and other services.
For these sectors the BASE scenario shows slower growth vthar’i for e1_ther
of the other two scenarios. Of the two .al.ternatives, LOW and HIGH, a
higher lLevel of required reserves retative to M1 also has the highest
rate of employment growth. It must be emph'as-iz‘ed that these differences

are very slight.

0f sectoral outputs over the 1990-95 period, only one septor ot
substantial size shows different growth rates between the three runs.
This sector is Motor vehicles, which grows at an average of 3.7% for the
HIGH run, an average of 3.48/ per year for the BASE run and an average
of 3.44% per year in the LOW run. By virtue of the interindustry
structure, Metalworking machinery, Ferrous metals and Iron ore mining
snbu faster ‘grouth for. the HIGH run than for the other two scenarios.
The growth differential is brought about by the slightly higher Level of
disposable income forecasted in the HIGH run. While consumption in the
agéreéate does not grow more quickly in the HIGH run,rthe sectorat»
differences of the PCE equatidns between runs results in the slightly
different rates of output growth. Furthér evidence can be found by

Looking at the ouput for the Movies and amusements sector, which is
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primai‘il.y a PCE determined sector with a high estimated income
elasticity (2.54). This sector also shows faster growth for the HIGH

rune

Ipterest rate eguatiop dummy

In the estimation of the monetary sub-model, it was necessary to
introduce a dummy variable to account fof financial market turbulence.
The path of this dummy variable in the base scenério is: &5 'in 1982,
«25 in 1983 and 0 throughout the rest of the forecast. This path
represenfs the idea that the financial turbulence which forced the use
of the dummy begins to subside after 1981. The oppc;site assumpton is
that financial turbulence remains at the 1981 Level, or that the path of
the -dummy is unity throughout the forecést. A»run of the model was made
with this dummy variable set to unity throughout the forecast horizon
.and the comparison of this run with the base run is the subject of the
final comparison of th;i's chapter. Table 5.9‘pre's.ents the level and
growth rate results for macroeconomic and ernpl.oythent aggregates. Table_
5.11 shows the industry output levels and growth rates for the two runs

and appears at the end of the chapter.

The macroeconomic results of keeping the dummy variable at unity
are quite pred‘ictable; Maintaining the dummy essentially adds about 3
percentage points to the level of interest rates. The 90-day Treasury
bill rate is 3.22 percentage points higher in 1990 and 2.9 4 percentage
points higher in 1995 when the interest rate dummy is set 'tc" unity.

Higher interest rates tend to reduce residential structures
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substantially which tends to reduce the other components of final demand
by pulling industry outputs down. By 1985, the higher interest rate run
has reduced residential structures by 12 billion 1977 dollars relative
to the base run, a difference which inqreaseS‘onLy slightly as the
forecast proceeds. By 1995 higher interest rates force residential
structures down by about 14 billion 1977 dollars and decrease PCE and
non-residential structures by about 2 billion each. Equipment
investment is 4 billion dollars lower with higher intefest rates.. These
declines result in an unemployment rate which is .65 percentage points
higher with higher interest rates in 1995. It should be pointed out
that looking at growth rates is somewhat misleading‘in this comparison,
since what appears to have happened is a.dounuard shift in the level of

activity which Leaves growth rates relatively constant.

Turning to the industry output table, Table 5.11. over the 1990 to
1995 period, very LittLé difference can be found. Most of the
difference ih-the Llevels of output and growth rates can be found in the
early part 6f the forecast. By 1995, the Lumbér industry output is onLy~'
about 4% Louer with higher interest rates. .The growth rate for the -
Lumber dindustry for the 1990-95 period is actually h{gher with higher
interesf rates. - This seems to be the resu[t of the model rising to some
desired Level of activity from a lower starting point in the run with

higher interest rates.
Table 5.10 presents the average growth rates or levels for selected

macroeconomic variables and the variances of the growth rates. Table

5.12 presents similar information for selected ‘industry output sectoré.
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For the maéroeconowic table, the largest difference in average growth
rates can be found in residential structures and equipment investment.
Equipment investment has a smaller variance with high interest rates
than with Lower interest rates. The differences shown in the table are

quite small.

Table 5.10
Means and variances of selected macroeconomic variables 1982-95

Base Dummy set to 1.0

mean variance mean variance
GNP real. . 2.57 1.26 2.51 1.07
PCE real : 2.67 144 2.66 1.33
Resident. struc. 4.69 9.27 3.88 8.52
Equip. invest. ‘372 4,36 3.62 3.83
GNP deflator 5.38 0.40 5.40 0.39
M2 8.25 2.50 8.46 2.28
AAA bond rate 8.75 1.64 10.94 1.28
Unemployment rate 5.01 1.18 5.83 1.15

Finally, Table 5.12 points out the slight shift of output away from
sectors aséociated uifh residential structures in favor of services.
Lumber énd Stcne, clay and glass show the two Largest declines in
average gfouth with higher interest rates. Only Retail trade and
Medicine, education and non-profit organizations of the selected secfors
show an increase in growth rates with higher interest rates. No major
~changes in yariances are revealed in Table 5.12,<although the majority
of the selected sectors show very slightly lower variances with the

interest rate dummy set to unity.
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Table 5.12
Means and variances of growth rates for selected output sectors, 1982-95

~ Base . Dummy set to 1.0

mean variance mean variance
Lumber 2.36 3.37 2.08 3.43
Stone,Clay,Glass 3.52 2493 3.19 2.79
Engines,turbines 4.1 3.45 " 4.02 3.15
Motor vehicles 5.26 7.39 5.10 6.81
Utilities 3.15 1.14 3.10 1.01
Retail trade 2.75 1.29 2.85 1.42
Medicine,Ed., NPO ~ 2.36 1.10 2.39 1.08

To conclude this section, very predictable results are obtained
when interest rates are increased exogenously. A downward shift in
activity relative to tﬁe base is experienced immediately. There is some
evidence that the economy is growing slightly faster in the 1990-95
period with higher interest rates than the base case, as if the model fs
converging on the same level or real activity in both cases. This seems
espéciaLLy true for PCE. which is Lower in the high interest rate run by
7.Billion 1977 dollars in 1985, 5 billion Lower in 1990 and 2 billion
lower in 1995. It seems reasonable to conclude that if the model had
been run to 2000 or beyond, the results of the two runs would be
identical. This suggests that the'model, Llike the economy. can adjust
in the long term to consistent and maintained changes in initial

conditions.
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BASE MONEY COMPARISONS TABLE 9.1, BUMMARY OF RESWLT8 . :
( BABE) ( BASE) ( HIGH ) ( LOW ) ( BASBE) ( HIGH ) ( LOW ) ¢ BAEBE) ¢ HIGH ) ¢ LOW )

1901 1983 - 1983 1969 1990 1990 1990 1999 1993 1999
Cross National Product. (cu. @)  RYBA.43 4299.19 4379.91 4231.41 6239.53 4&UA7.73 H93X. 29 9080.28 10032.94 BI7. 72
Labor compensation ' 1771.40 2612 40 2669.39 2369.00 3799.48 4013.26 3500.04 59536.07 6172.18 5086, 38
Indirvect business taues 29%1.76 - 337. 24 331, 69 322. 44 497. 93 477. 22 4236, 64 647.38 707.88 997. 40
Return to capitel - 900.07 1276. 77 1290,646 12%8.73 16849.73 1936.97 1790.950 2742.16 2980.17 2545.63
Net interest 249.43 319.77 319,77 319.77 432.63 402. 63 A32. 63 992.74 892.74 9593.7A
Corporate profits 249.06 433.72 451.%2 A410.R1 644.49 707.46 9B0.23 931.20 1137.84 743.84
Proprietor income 147.38 224.43 224,27 225.07 ' 361.95 350.06 342.9% 973.39 570.31 D76.86
Cross National Product Deflator 1.99 2. 91 2.95 2. 446 3.24 3. 42 3.07 4.23 4,72 3.87
Hourly labor comp. index (manuf.) 144.40 192.94 198.79 187.94 255.38 J76.38 237.37 344.93 397.469 306.09
- Labor produc tivi'u (GNP/J0BS) 20. 10 20. 688 20.87 20. 68 21. 67 21. 61 21. 648 22.%1 232. 43 22. 94
Financial varviables 7
Treasury bill rate 14. 76 8. 40 7.31 9. 46 7.0 4.39 9.%8 - 5.92 2.11 10. 00
Treasury bonds , 10 year } 13. 91 8. 30 8.048 8. 463 7.34 ©6.33 8.6 6.89 8.31 8. &4
AAA Corporate bond rate 14.17 9. 03 8.0  9.30 7.686 6.96 .79 7.33 9.83 9. 06
Comsarcial paper rats T 14.78 8. 97 7.98 9.36 7.96 9. 07 9.92 b. a4 2. 66 10. 21
Mortgege rata 14.17 9. 46 9.22 9.77 8. % 7.% 9. 41 8.08 6. 67 9. 69
M2 (billions of currents) 1743.79 Q487.97 2660.13 2327.98 3707.39 4306.63 3140.12 95530.39 7018.32 4366. 71
Non-borrowed ressrve base 163.30 229.16 243. 91 207.89 333.90 402.34 280.57 301.10 643.02 378.73
Ratio of M2 to nominal GNP 0.358 0. 98 0. 61 ©0.88 0.99 0. 646 0.%3 0.461 0.70 0. 52
Savings rate b. 42 7.99 7.39 7.96 7.68 682 ° 9.18 8.24 -1 10. 3%
Cross Netional- Product (77¢) 2095.23 2396, 74 2396.12 2403.10 2692.08B 2675.69 2696.33 3003.41. 2973. 446 3029.78
Personal Consumption 1313.09 1541.44 1543, 64 1945.10 1734.44 1735.467 1730.45 1908.139 1898.70 1913.43
Resjidential Structures 68. 86 94. 84 98. 00 92. 46 117.83 126. 79 108. 54 1332.72 1446.73 117.90
Non-residentiasl structures 83. 83 97. 92 96.33 %8.47 109.48 107. 63 110.00 123.77 121.99 123%. 4}
Producers’ durable equipment 172.33 213.13 212.73 213. 31 240.88 234.B6 241.48 290.21 286. 69 292. 91
Inventory chang 9. 39 16. 36 16.40 16.37 18.10 . 18.31 16. 33 20.03 20.77 . 20.42
Exzports . . 294. 48 249, 92 242. 18 2%0. 29 276. 29 259. 09 291.99 337. 16 312.87 362. 23
Imports . 221. 38 261. 97 2542. 468 262. 47 301. 26 309. 93 296. 98 346. 81 392. 28 349. 12

Dther variables ’ .
Disp. income-per capita (19729) 4337. 63 9149.31 3161.24 9209.21 996895.78 $317.36 954465.32 0948.70 95793.52 4130.39

Return to capital scaler : ~L.o0 1. 00 1.00 1. 00 1.00 1.00 1.00 1.00 1. 00 1. 00
Foreign demand scaler 1.00 1. 00 1.00 1. 00 1.00 1. 00 1.00 1.00 1.00 1. 00
Trade balance (cv. #) 0. 00 0.00 -84.88 -86.08 0.00 -140.63 -140. 45 0.00 -176.00 -176.00
Merchandise exports (cu. ) 218. 89 2b6. 43 268.79 44, 61 383. 24 381. 90 302. 22 620. 01 649. 50 999. 94
Merchendise imports (cu. $) 261.71 a33. 31 355. 59 391. 80 523. 90 836, 62 910. 43 796.01 8%6. 87 738. 79
Exchange rate scaler . 100 1. 00 1.00 - 1. 00 1.00 100 1.00 1.00 1.08 0. 94
Unemployment rate 7.71 9. 46 3. 44 9.23 4.20 4.36 4.01 3.%90 4. 56 3.28
Civilian jobs (millions) 104. 22 114, 80 114.82 113. 07 124. 23 123.79 124. 47 133.43 132. %8 134. 23
Private sector jobs 8. o1 98, 06 98, 08 98. 33 106,78 104. 39 107. 02 11532 114,47 116. 12
Agric.Mining. Structures 9.93 10. 8% 10.87 10. 64 11. 49 11.76 11.58 12.37 12.33 12. 23
Durable goods manufacturing 12. 20 13,17 13.1% 13. 23 13.83 - 13.40 13. 95 14.73 14. A4 15. 07
Mon-durable goods mfg B.13 . 8.09 8.09 8.11 7.84 7.78 .7.88 2.5 7.%0 7. 463
Transps Communic,Utilities 9.43 9. 69 9.69 3.70 5.78 9.7% 3.82 5.84 5. 79 5. 21
Trade 22.08 24, 62 26. 64 26. &7 29. 71 29. 44 29. 67 32. 48 32. 43 32.76
Finance, Insurance. Real Estate 5. e8 6. 70 6.71 6. 71 7.33 ‘7.34 7.31 7.88 7.87 7.06
Medicine & Education 10. 31 11. 50 11.58 11. 48 12. 99 12. 69 13.17 ~ 14,24 13. 279 14. 21
Domestic servants ’ i.e8 1.80 1.80 1. 80 1.77 1.77 .77 .73 1.74 1.74

Cusiness. Repair, Oth services 11. 16 13. 58 13.86  13. 60 13. 06 19. 84 15. 91 18. 24 18.18 18. 24
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Gross National Product, (cu. $)

Labor compensation
Indirect business taxes
Raturn to capitsel
Net interest
Corporate profits
Propristor incoms

Gross National Product Deflator
Hourly labor comp. indez (manuf.)
Labor productivity (ONP/JUODS)

Financial variasbles
Treasury bill rate
Treasury bonds . 10 yesr
AAA Corporate bond rate
Commarcisl paper rvete
Mortgege rate
H2 (billions of currents)
‘Non-borrowed reserve base
Ratio of M2 to nominal GNP
Savings rate

Gross National Product (779)
Personal Consumption
Residential Btructures
Non-residential structures
Producers’ durable equipment
Inventory change .
Exzports -

Iaports

Other variables -
Disp. income per capits (1972¢)
Return to capital scaler
Foreign demand scaler
Trade balance (cu. ¥)
Merchandise exports (cu. )
Nerchandise imports. (cu. )
Exchange rate scoler

Unemp loyment roty

Civilian jobs (millions)
Private sector jobs

"Agric, Mining, Structures
Durable goods manufacturing
Non~durable goods mfg
Transp. Communic,Utilities
Trade ’ .
Finance, Insurance. Real Estate
Medicine & Education
Domestic servants
Dusiness, Repair,Oth services

»

TABLE 9.1.

) SUMMARY OF RESULTS
SUMMARY OF EXPONENTIAL ANNUAL OROWTH RATES

(. BABE) ( HIGH ) ( LOW ) ( BASE) ¢ HIGH ) ( LOW ) ( BASE) { HIGH ) ( LOW ) ( BASE)
©1- 85 ©1- 683 81-89 @3- 90 B85-9 B8%-9 90-93 %0-93 90~ 93 @i- 99
9.13 9.57 873 7.44 8.08 676 7.82 8.54 s.88 7.93
.9.71  10.29 9.29 7.47 8.17 679 7.95 - 8.60 6.91 8. 14
6.9 6. 89 6.19 6.70 7.28 6.06 694 7.69 6 27 6.7
8.7a 9. 01 8.38 7.63 8.12 7.03 7. 85 8.42 7.08 7.98
6.30 6. 30 6.30 6 30 6.30 630 . &30 6.30 &30 6. 20
12.87 14.687 12 66 7.92 8.98 6.79 7.3 9.50.  3.%0 9.42

. 10.31  10.%0  10.98 9.34 9.47 9.94 9.23 9.20 9.29 9.71
5. 76 6. 21 9. 30 s.11 5.89 4. 44 9.33 6.42 4.99 5. 389
7.24 7.99 699 s.61. 699 467 6. 01 7.28 5.09 6.22
0.94 0.93 0.93 0.7 0.70 0.73 0.76 0.7 0.78 0.81
-14.09 -17.97 -11.10 -3.47 -10.21 0.20 -3.93 -14.43 0.86 -b.52
-12.90 -13.70 -11.88 -2.46 -4.79% -0.&9 ~1.39 -3.81 0.68 ~5.06
-11.28 -11.87 -10.52 -2.77 -4.71 ~-1.14 -1.38 -3.49 0.62 -4.70
-13.88 -14.44 <-10.80 -2.50 -8.02 0.70 -3.86 -12.93 0.%8  -6.19
-10.10 =-10.76 -9.30 -2.45 -3.90 -0.7% -1.01  -2.07 0.59 -4.02
8.89  10. 9% 7.22 7.98 9. 44 6.17 8. 00 9.77 6. 42 8. 24
8.00 10.00 &.00 8.00 10 00 &.00 8.00 10.00 6. 00 8. 00
<0. 24 0.99 -1.%1 0.54 1.%8  -0.99 0.48 1.23 -0.45 0.30
4.07 3. a9 .39 0.835  -1.%0 2.89 0.90 —0.80 2. 49 1.79
3.2 3. as 3.43 2.32 221 232 2.19 211 2.29 2. 57
4.01 4. 04 4.07 2.38 2.36 2 .27 1.91 1.78 2.0t 2. 67

8. 00 8. 62 7.37 4.24 3. 13 3.21 2. 38 2.9 1. 66 4. 69
4.08 a.78 4.32 2.32. a2 2.22 2 43 2.%0 2. 62 2.97
5.3 5. 26 5.33 2.49 215  a.s0 3.73 3.82 3.8 a.72
13.69 13.94  313.89 2.02 220 -0.02 2.03 252 8 4a 5. 41

. =0.86 -f.24  -0.41 2.33 1.39 3. 07 3.98 a.78 4.3 2.01
421 4.20 4.26 2.80 3.08 2. 47 2.82 282 300 321
3.26 322 3.43 1.95 1.33 1.68 1.26 0.98 1.98 1.93
4.91 .13 a47a 7.a7 7.02 7.39 9.62 10.62 9.02 7. 54
7.%0 7. 6& 7.40 7.68 8.23 7.44 8 37 9.36 7. 40 7.93
-8.63 -@8.71 -9.72 -5.25 -3.93 -3.32 ~1.47 —0.01  -3.99  -4.86
2.a2 2. 42 2.48 1.58 1.%0 1.97 1.43 . 137 1.51 1.76
2.70 2. 71 2.77 1.70 1862 1.69  1.34 1.47 1.63 1.93
2.16 2.22 2.14 1.0 1.56 1,32 517 1.28 1. 10 1.57
1.91 1.87 2.02 0.99 0.68 - 1.0 i.28 1.19 1.39 1.33
-0.12 -0.1% -0.07 -0.84 -0.77 -0.%39 -0.66 -0.73 -0.63 -0.30"
1.19 1. 18 1.23 0. 24 0.21 0.37 _ 0.%20 .15 033 0. 52
3.78 3. 80 3.83 ) 2.13 213 1.91 1.80 1.98 2 59

3 28 3.c2 a.a 1.80 1.79 1.71 1.43 1.39 1. 48 2.09
2. 48 2.4 2.63 2.2 2.14 2. 20 1.83 1.45 1.93 2 16
-1.03 -3.03 -{.03 -0.37 -0.37 -0.37  -0.91 -0.31  -0.31  ~0.54
485 4. 08 4,98 314 3.10. 3. 14 2. 60 2.76 2. 93 3,51
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BASE MONEY COMPARISONS

@ NOCOMUN

7

AGRICULTURE, FORESTRY, FISHERY

MINING .
IRON ORE MINING
NONFERROUB METALB MINING
COAL MININO
NATURAL GAS EXTRACTION
CRUDE PETROLEUM
NON-METALLIC MINING

CONSTRUCTION

NON-DURABLES
FOOD & TOBACCO
TEXTILES, EXC. RNITB

KNITTINO
HOUSEHOLD TEXTILES

APPAREL,
PAPER
PRINTING & PUBLISHING
AGRICULTURAL FERTILIZERS
OTHER CHEMICALS
PETROLEUM REFINING

18 FUEL OIL
RUBBER PRODUCTS
PLASTIC PRODUCTS
SHOES AND LEATHER

DURABLES
LUMBER
FURNITURE
STONE, CLAY, OLASS
FERROUS METALS
COPPER
OTHER NONFERROUS METALS
METAL PRODUCTS
NON-ELEC MACHINERY
ENOINEEB AND TURDINES
AGRICULTURAL MACHINERY
CONSTR. MINING, OILFIELD EQ
METALWORKING MACHINERY
SPECIAL INDUSTRY MACHINERY
MISC NON-ELECTRICAL MACH.
CaMPUTERS
OTHER OFFICE EGUIFMENT
SERVICE INDUSTRY MACHINERY
ELECTRICAL MACHINERY
COMANIC EQ, ELECTRONIC CDMP
ELEC INDL APP & DISTRIB EQ
HOUSEHOLD APPLIANCES
ELEC LIGHTING & WIRING Ea
TV BETS, RADIOS, PHONDGRAPHG
TRANSPORTATION EQ
MOTOR VEHICLES
AERDEPACE
SHIPS, BOATS
OTHER TRANSP. EGUIP,

( BASE) (

1981

-
»
12

<
N

eB38wnd

. 72

BABE) ( HIGH ) ¢ LOW

TABLE 95.3. OUTPUT BY PRODUCING SECTOR
BABE) ¢ HIGH ) ¢

1983

96

60
73
72
a2
43
22
14

. 10

.93
. 68

12
97
76

. 02
. 74
. 23
. 14
. 31
. 98
. 87
. 34
. 99

. 72

.02
. 18
. 44
. 79

49

.74
. 27
. 29
. 73

. &9

03

. 69
. 53
. 33
. 93
. 30

——

192.79

87. 60

2.73
. 3.70
2J/}.MN
19.47
30.26

6.14

117.72
797.30

234.75 -

41.97
10.99
80. 64
87.88
S6. 48
14.18
126.83
109. 99
29. 60
18. 92
30.31
8.60

873.7%
43.83
20.37
40.24
97.87

9.93
39. 60

101.12

170.42
13.29
12.70
19.20
17.78
10. 14
42. 22
36.79

3.%0
14.76

139.76
77.80
23.98
11.69
19. 69

7.09

192. 14

123.29
49.22
12. 52
11.12

1983

193. 99

87. 8%
2.79
3.74

23. 44

19. %

) ¢

1990

167.

92.
2.
.

27.

19.

29.
9.

134,

a39.
52,
47.
12.
98.
63.
2.
13,
147,
110.

.36

1990

169.

9.
2.
3.

26.

19.

29.
9.

136.

(1977¢)
LOW ) ¢ BAEE) ¢ HIOH ) ¢ LOW )
1990 1993 1993 19938
168.53 161.09 178.2% 162. 99
92. 49 96. 54 99. 30 97. 42
2.94 2.89 2.71 3.06
3.9 4.34 4. 20 4. 46
T R7.42 30.895 30. 32 31.38
20. 14 19.98 19. 60 20. 29
29.09 20.26 20. 20 27. 99
9.a1 10.22 10. 16 10. 24
131. 41 149.30 193, 149. 11
B43.97 9246.9% 9146.30 931.09
233.37 267.81 264.71 268. 22
48. 13 83.98 33. 19 84. 34
12. 07 13.846 13.71 13. 63
58. 43 65.682 64. 99 66. 03
&56.04 73.13 71.8% 74. 04
63. 33 68.21 67.%8 49. 08
16.18 18.07 17. 64 18. 36
149.22 172.1% 169. 20 173. 68
109.79 115.32 119. 96 119. 04
26.92 28.63 26. 23 28. 88

- 21.98 24.89 29. 00 24.76

36. 45 43.42 42.71 43. 99
8.96 10.10 10. 38 9.71
1024. 464 1199.70 1173.87 12208.13

49.95  55.41  53.33  54.97
45.73 %20e8 33.24 92 38

47.17 93. %2 83. 94 97.12
117.01 134.39 132.29 136. 26
201.04 2M4R.46 236.46 249.24

16.18 19.463 19. 02 20. 34
13. 94

18.20
9. 9

a.03 4.99 4.43 482

17.04 20.03 19.93 20. 03
165.40 200.13 192. 81 208. 31
96. 22 121.38 116. 20 127. 09

25.73 29.97 =8. 8% 31. 2%

8. 47 9.%0 902 9. 69
232,02 277.18 274.43  202. 07
146.57 182.43 183.01 183, 99

54. &9 39.82 57.29 62. 92
15. 61 18.90 18. 80 19. 12
13. 4% 16.04 15. 26 16. 48
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BASE MONEY COMPARISONS

47
28

-

49
20
a1
52
3
94

35
56
87
568

o9

&0
61

42

63
‘b4

INSTRUMENTS
MISC. MANUFACTURING

TRANSPORTATION
RAILROADS
TRUCKING. HWY PASB TRANBIT
WATER TRANSPORT
AIR TRANBPORT
PIPELINE
TRANGFORTAION SERVICES

UTILITIES
COMMUNICATIONS BERVICES
ELECTRIC UTILILITIES
0AS UTILITY
WATER AND BANITATION

WHOLESALE TRADE

RETAIL TRADE
EATING & DRINKING PLACES

FINANCE & INSURANCE

REAL ESTATE
OWNER-OCCUPIED HOUSING
SERVICES

HOTELS: REPAIRS EXC AUTO
BUSINESS SERVICEB
AUTOMOBILE REPAIRS
MOVIES AND AMUSEMENTS
MEDICINE. EDUCATION. NPD

FED & Ski. GOVT ENTERPRISES
NON COMPETITIVE INPORTS
DOMESTIC SERVANTS
UNIMPORTANT INDUSTRY
SCRAP AND USED

RESY OF THE WORLD INDUSTRY
GOVERNMENT INDUSTRY
INFORUM STAT. DISCREPANCY
NIPA STAT. DISCREPANCY

{ BASE) (

1981

28.
17.

53
a1

14
72

. 97
. 44
. 23
. 58
. 61

. 80

10

. 39
< } |
. 084

63

.33

8s

a3
89

. 44
.3
.79

a7
92

. 08
.22

TABLE 9.3. MPW BY PRODUCING SECTOR

BASE) ( HIGH ) ¢ LOW ) ¢

1983
34. 66
21.76

136. 93
3. 03
73. 97
16. 48
34. 40

3.9%
2.89

241, 63
102. 86
80. 69
96. 82
13.32

220. 12

231. 36
107. 08

133. 02

181. 86
183. 06

3@s. 78
90. 53
238. 9%
82. 48
29. &3
194, &0

2.4

9. 82
10. 07
4. 26
27. 97
219. 63
16. %4
0. 00

1989
34.79
a5.72

197.00
2%. 02
73.94
16.64
34.95

3.96
2.689

261.31

1983
39. 08
21.61

197. 86
29. 12
73. &9
16.82
35. 06

3.95
2.91

262. 24
102. 66

- 69.24

97.19
13. 16

220. &0

291.70
107. 49

193. 17

181. 9%
163. 92

968. 24
90. 62
2%9.19
52. 51
30. 01
199.91

2. 20

9.78
10. 11
4.3%
28. 26
219.83
18. 24
0. 00

(1977¢)

BASE) ¢ HIGH ) (oW ) ¢

1990
41.99
2. 60

N3
8

8
88 3N828%

-
b

§§ wad

99.08

1990
40. 69
29.29

S. 88
11.32
9. 14
24, 9%
228. 16
19. 98
0. 00

1990
42.34
29.74

180. 07
27. 30
aJ. 88
19. 94
41. 96

4. 20
3. 22

304. 44
126. 19
100. 16
62.77
18.36

233. 00

260. 68
122. 62

172. 63

197. 959
206. 33

694. 01
99. 21
319. 9%
60. 09
35. 48
223.08

as, 54

6.03
11. 40
6. 00
az2. 47
220. 16
20.38
0. 00

BAEE) ( HIGH ) ¢ LOW
1993

1998
50.93
29.74

202.74
29.33
94. 64
22. 43
48.08

4.52
3.91

347. 66
153.10
109.01
66.79
18.76

289.88

290.23
137.32

192.22

213.32
2:28.08

800. 57
59.03
368.29
48. 99
41.14
243.93

39.59

619
13.07
6.82
36.09
236. 09
23.19
0.00

—

49.
29.

202.
29.
94.
21.
49.

- 92

. 4%

236.
22.

o2
21

26
07
04
as
a2

0d
76

0. 00

)

1993

52.
29.

206.
29.
993.
a3.

2dé.

03
82

B0
9

. 03

09
73

04 -
. 54

. 31
. 16
. 14
. 90

. 48

30

.49
. 34

a5

. 00
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(1977¢)

QUTPUT BY PRODUCING BECTOR

TABLE 9.3.

SUMMARY OF EXPONENTIAL ANNUAL GROMTH RATES

BASE MONEY COMPARISONS

BASE)
e1- .93

) ¢

90- 99

90~ 93

BABE) ¢ HIGH ) ( LOW

) ¢
% 90 <0~ 9

a8%- 90

) ¢ BASE) ¢ HIGH ) ¢ LOW
a81-83 @a% 9

81- 63

BASE) ( HIGH ) ¢ LOW
ail- 6%

<

1.63

1.68 1.76 1. 36 1.86 1. 61 1.93

1.53

L]

ACRICULTURE, FORESTRY, F 1 SHERY

S=aRsxe

LLR LT X

MINING
IRON ORE NINING
3 NONFERRQUB METALB MININO
4 COAL MINING
9 NATURAL 0AB EXTRACTION

6 CRUDE PETROLEUM
7 NON-METALLIC MINING

4. 10 3.88 2.73 2.94 2.38 a.13 2.23 1.98

3. 97

8 CONSTRUCTION

28NRRS3S8EARTE

S338RB2I2RBRRE

SRININZFRRBRIGR

SeNsNnSSnGG NN

5222gs8Rsd7383

3BRABIEIBRRIIR

§IITFENIRCREAY
NeessrnSaNSneN

AU ONIDODEBOND -
Q 7‘9‘9”8‘2!

EXC. KNITS

HOUBEHOLD TEXTILES

14 PRINTING & PUBLISHING

13

NON-DURABLES
9 FOOD & TOBACCO
ANITTING
12 APPAREL,
ACRICULTURAL FERTILIZERS
18 FUEL OIL
19 RUBBER PRODUCTS
20 PLASTIC PRODUCTS
EHOES AND LEATHER

13 PAPER

10 TEXTILES,
16 OTHER CHEMICALS
17 PETROLEUM REFINING

11
21

- 218 -

JECRRBRSRRAAINYNRAIREINEERESE

DY~NANONN T =0
SIRRYNRRANBIIRES

QoM TLTEDM = o eCeTMIAON [-X Kk
:7357“5"0: mawmom‘l°47”“ 2

B33RGERCRARILTNIA28ARBBRIICS
deccen

ReIB38330325RSABSRANRERIFRASS

zmtamﬂ1113!14%161223011334242

27
17
o2
-40
o8
48

NETORNCIANNDROOAN IO NN
SARBReI3RRRRRER3R8RRN
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GRCSARRERBCNABRSTERGIN2IZZIGRS
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76
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NOTR3RE R358033835 BARIY 93%°

nonm’

46 OTHER TRANSP. EGUIP.
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BASE MONEY COMPARISONS

47 INSTRUMENTS
48 MISC. MANUFACTURING

TRANSPORTATION
49 RAILRDADS
30 TRUCKRINO, HWY PASS TRANSIT
51 WATER TRANSPORT
52 AIR TRANSPORT
93 PIPELINE
94 TRANSPORTAION SERVICES

UTILITIES
COMMUNICAT IONS SERVICES
ELECTRIC UTILILITIES
QAS UTILITY
WATER AND BANITATION

WHOLESALE TRADE

RETAIL TRADE
EATING & DRINRINO PLACES

FINANCE & INSURANCE

Z% ¢ guws

REAL ESTATE
OWNER-OCCUPIED HOUSING

g8 R

SERVICES
65 HOTELS: REPAIRS EXC AUTO
&6 BUSINESS SERVICES
47 AUTOMOBILE REPAIRS
&8 MOVIEB AND AMUSEMENTS
49 MEDICINE, EDUCATION: NPO

70 FED & SkL. 60VT ENTERPRISES
71 NON COMPETITIVE IMPORTS
72 DOMESTIC SERVANTS

73 UNIMPORTANT INDUSTRY

74 SCRAP AND USED .
73 REBT OF THE WORLD INDUSTRY
76 GOVERNMENT INDUBTRY

77 INFORUM STAT. DISCREPANCY
78 NIPA STAT. DISCREPANCY

TABLE 95.3. DUTPUT BY PRODUCING SECTOR (1977%)
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

BABE) ( HIGH ) ( LOW BASE) ( HICH ) ( LOW

) ¢

BASE) ( HIGH ) ¢ LOW
90~

89 61- 8% 89- 90 83-90 8% 90 90-93 90- 95
9. 00 4.92 S5.19 3.9 3.16 3.76 4.09 393 4. 4. 14
8. 01 4. 96 9.06 3.2% . a.09 3.a1 298 2.88 a 3. 66
3. 49 3.5 3.6 2. 41 249 a.67 2.97 2.97 2. a
2.43 2. 41 2.%92 1. 63 141 1. 66 1. 67 1.99 1. 1.
3. 469 3. 64 3.69 2. 60 a. s 2.99 2.43 2.41 2. 2.
1.94 2. 87 2.14 2. 47 2.29 2.97 3.27 321 -3 2.
4.94 5. 34 9. 42 3. 46 3.49 3.99 3.24 3.a39 3.61 3.
2. 49 2.91 2.49 1.20 1.24 1. 22 1.39 1.41 1.38 1.
2.%4 2.97 2.67 2. 00 1.78 2.02 1.89 1.76 1.88 2.
a.91 3.67 3.96 2.9 2.63 a.98 2.7 2.97 276 a.
S. a3 9. 23 s.20 4,14 4.0 4. 12 3.82 371 3.69 4,
3. 09 3.10 3.2 2.23 2.04 2.3 1.91 1.71 2.04 2.
2.9% 2.9 an 1.83 1.6% 1.8%6 1.40 1.18 1.53 1.
4.49 . 8. 67 4.38 3.39 3.9 3.10 3.49 3.79 3.06 3.
3.95 3. 95 4.02 2.76 2.62 2.74 2.74 a.67 3.
4.4 4.50 4.49 2.91 2.91 2.38 2.03 1.89 2.
4.9 4,57 4. 63 2. 69 2. 63 2.63 2.28 2.14 3.
a9 3. 94 3.94 2. 46 2.44 2.39 210 2.09 2.
3.38 3. 46 3.40 1.78 1.80 1. 69 1.41 1.40 2.
4.18 4.2t 4.24 2. 44 2 .43 2.34 1.96 1.83 2.
4. 54 4. 54 4.4 3.30 322 3.33 2.9 2.86 3.
3. 29 a. .26 3.33 1.74 1.71 1.74 1.36 1.30 2.0
6.08 6. 09 6.14 4.23 4.19 -1t 3.90 3.83 4.
9. S. 19 S8.23 2. 86 2.83 2.70 2. 49 2.30 3.
S. 40 8. 62 9.73 3. 43 3.e3 3.90 2.92 a1 3.
2. 867 2. 62 2.83 2. 45 2.04 2. 60 2.03 1.84 2.
3.46 .47 3.37 2.08 2.11 1.92 1.9 2.01 2.
3.3% 207 3.20 0. 89 0. 62 0. 86 0.28 0.14 1.
4. 22 4 14 4.33 2. 69 2.38 2.79 2.%8 2.53 3.
11.82 11. 31 12.37 9. 4% 4.17 6. 423 3.98 a.10 6.
~5. 72 ~7. 80 -5.10 1.03 ~1.49 2.76 4.29 3.67 0.
0.70 0.70 0.70 0.74 0.74 0.74 0. 68 0.48 0.
a. 86 3.34 3.42 1.90 3. 49 2.00 2.8 2.61 2.
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REQUIRED RESERVE RATID RUNS

Cross National Product: (cu. §)

Labor compensation
Indirect business tazes
Return to capital
Net interest
Corporate profits
Proprietor income

Oross National Product Deflator

Hourly labor comp. index (manuf.)

‘Labor productivity (ONP/JDBB)

Financial variables
‘Treasury bill rate
Treasury bonds . 10 year
AAA Corporate bond rate
Commercisl paper rate
Mortgage rate
M2 (billions of currents)
Non-borrowed reserve base
Ratio of M2 to nominal GNP
Savings rate

Gross National Product (77%)
Personal Consumption
Residential Btructures
Non-residential structures
Producers’ durable equipment
Inventory change .
Ezports ’
Imparts

Other variabdles
Disp. incoma per capita (1972¢)
Return to capital scaler
Foreign demand scaler
Trade baldnce (cu. $)
Mevrchandise exports (cu. ¢)
Merchandise imports {(cu. 9)
Exchange rate scaler

Unemployment rate

Civilian jobs (millions)

Private sector jobs
Agric, Mining, Structures
Durable goods manufacturing
Non—durasble goods mfg
Transp, Communic.Utilities
Trade
Finance, Insurance.Real Estate
Medicine & Education
Domestic servants
Business, Repair, Oth services

{ BASBE) ¢

1981

——

2964,

177%.
231,
900.
243,
249.
147,

144,

14.

14,
14.

1742,
163.

2099.
1313.
&68.

L 172,
254,
221,

4337.
t.00

104.

43

40
76
07
49
06
38

61

. 00
218.
261.

89
71

TABLE 3.7. BUMMARY OF REBWLTB

BASBE) ( HIGH ) ( LOW ) ( BABE) { HIGH ) ¢ LOW
198 1983 1989 1990 1990 1990
4299. 19 4302.83 4J499.23 6232.53 6197. 61 6271.66
2612. 40 2618.039 2690.0% 3793.48 3777.16 3B27.861
327.29 326.87 239.99 437.93 4393.97 498.8%
1276. 77 1279.20 1269. 96 1869.73 1895.00 1872.11
315.77 315.77 313.77 432.63 43R2.63 432.63
433.72 430.78 441.4) 644,49 432.39 644.39
224.43 2295.08 234.99 361.59 361.70 J61.24
2. .51 as 2.94 3.24 3.22 3.26
192. 94 192.80 196.40 293.38 293.9% 2%8.37
20. 889 20.88 20.87 21. 67 21. &6 21. 44
B. 40 8.48 7.99 7.086 7.36 6. 48
8. 30 8.35 8. 27 7.34 7. 48 7.10
9. 03 9.08 9. 00 7.86 7.98 7.63
8. 57 8. 464 8.17 7.96 7.6% 7.23
9. 446 9.51 9.43 8. 50 8. 63 8. 27
2487. 97 2480.33 2968.79 3707.39 3437.92 3762. 56
225. 16 225.16 2235.16 330.9 D335.90 335.90
0. 58 0.%8 0. 59 0. 99 0. 59 0. 60
7.53% 7.69 7.41 7.e8 8.16 7.73
d2396.74 -2301.36 2395.32 2692.08 24691.38 26086.12
1941. 44 1945.66 1544.04 1734.44 1733.76 1734.38
94. 64 9.11 94.23 117.83 1146.%9 119.28
97. 92 97.48 96.80 109.48 109.40 109.44
213. 13 213.17 211.68 240.88 239.83 239.15
16. 36 16. 63 156. 42 18. 10 17. 43 17.74
243.92 246.58 243.469 276.29 2786.94 272.18
261.97 262.97 263.00 301.26 300.50 302.34
5169.31 95192.38 9169.13 9383.78 5&02. 93 9376. 53
1. 00 1.00 5. 00 1.00 1. 00 1.00
1. 00 1.00 1. 00 1. 00 1.00 1.00
0.00 -684.88 -86.68 - 0.00 -140.69 -140.6)
264. 43 R66.80 267.93 383.24 3I83.88 080. 12
333. 31 354.04 394.84 523.90 T21.03 52%.71
1. 00 1.00 1.00 1. 00 1. 00 1. 00
3. 46 9.27 3. 48 4. 20 4.18 4.
114.80 115.02 114.78 123.23 124.26 124.10
98. 06 98.28 98. 03 106.78 106.80 106.65
10. 83 10.06 10. 835 11. 49 11. 67 11.70
13. 17 13.21 13. 14 13.63 13. 83 13. 76
B. 09 6.10 B. 08 7.84 7. 84 7.82
9. 69 S.70 S. 68 9.78 0.79 .78
25. &2 26. 67 26. 62 29.71 29. 67 29. &6
&.70 671 6.71 7.33 7.33 7.39
11. 40 13.63 11. 60" 12. 99 13. 03 12.98
1. 00 1.680 1. 80 1.77 1.77 1.77
13. 59 13.59 13. S 15. 88 13. 69 15.87

BASE) ¢ HIGH ) ( LOW

1999

9080.
5938,
847.
2742
892.
931.
873.
a.
244,

22

346.

3948.

&620.

796.

133.
119,

14.

32.
14,

18.

28
o7
a8
16
74
20
<9
23
93

92

o1

1993

-

9008.

3900.
6£40.
2714,
392.
908.
974,

4.
340.
22.

meNNp

3361.
301.

3004.
1906.
130.
123.
290.

341.
J46.

9979.

791.

133.
115,
12.
14.
az2.
14.

1.

78

a0
47
78
74
77
az

19
90
S0

]
10
98
a2
30
S8
10
&0
&9

63
32

57°

75
a9

93
a4

16

. 00
. 00

43

)

199

9109.
20564,

647.
a738.
592.
924,
374.

a.
346,
22.

334.
347.

5949.

~176.
616,
796.



~ 122~

A ..‘l

REQUIRED RESERVE RATIO RUNS

Sross National Product. (cu. ®)

Labor compensation
Indirect business tases
Return to capitel
Net interast
Corporate profits
Proprietor income

Gross National Product Deflator
Hourly labor comp. indes (menuf.)
Labor productivity (GNP/J0BE)

Financial variabdles
Treasury bill rate
Tressury bonds , 10 year
AAA Corporate bond rate
Commercial paper rate
Mortgage vate
M2 (billions of currents)
Non-borrowed reserve base
Ratio of M2 to nominal GNP
Savings rate

Gross Netional Produch (77¢)
Personal Consumption
Residential SBtructures
Non-residential structures
Producers’ durable equipment
Inventory chanpe
Ezports
Iaports

Other variables

Disp. income pear capita (1972¢) .

Return to capitel scaler
Foreign demand scaler

Trade balance (cu. ¢)
Merchandise exports (cu. )
Merchandise imports (cu. ¢)
Exchange rate scaler

Unesplogment vate

Civilian jobs (millions)

Private sector jobs
Agric. Mining, Btructures
Durable goods manufecturing
Non-durable goods afg
Transp, Communic, Utluths
Trade
Finance, Insurance. Real Estate
Medicine & Education
Domestic servants
Bulinn:.chnlr’Obh urvl:n

TABLE 9.7,

SUMMARY OF RESULTB

BUMMARY OF EXPONENTIAL ANNUAL GROMNTH RATES

 BASE) ( HIGH ) CLOM 3 ¢ BASE) ¢ HIGH ) ( LON ) ¢ BASE) ¢ HIGH )  LOW ) ( BASE)
@1- 95 B1- 85 91-@5 @5~ 9 B83-90 G- 90 90- 95 90- 93 90- 93 81— 93
9.13 913 9.41 7.48 7.30 7.32 7.2 7.48 7.46 . 7.93
977 977 1007 7.47 7.33 7.35 7.5 7.32 7.48  €.14
s 9 6. 83 6.78 670 687 6 %9 6 94 6.88 687 e
8.74 8. 71 8.9 7.43 7.% 7.92 7.88 7.62 7.61 7.96
.30 .30 6.30 .30 6. 30 6.0 .30 6.30 4.30 6.30
13.67 12.70 14.31 7.92 7.68 7.97 7.3  7.29 7.22 9. 42
10.51  10.99 10.%3 954 9.49 9.01 9.aa 9.23 9.2 o7
.76 5.74 6.07 811 s.02 .03 5.2 ».28 .24 .98
7.24 7.23 7.49 ». 61 B.a8 8. 49 6.01 s.92 s.89 6.22
0.94 .94 0.93 0.73 0.74 0.73 0.7& 0.76 .76 0.8
-14.09 -13.92 -15.43 <-3.47 -2.79 <-2.49 -3.83 -2.47 -2.92 -6.92
-12.90 ~12.73 -12.99 -2.46  -2. -3.09 -1.39 <-1.03 -1.08 =-8.06
“11.28 -11.44 ~-35.34 ~-2.77 -@2.57 -3.a31 -1.38 -1.04 -1.12 -4.70
-13.58 -13.38 -14.79 -2.50 -1.91 -2.49 -3.86 -2.81 -2.23 ~6.19
-10.10 -9.97 -10.18 -2.18 -1.98 -2 63 -1.00 -0.74 <-0.77 ~-4.02
8. a9 8. 81 9.68 7.98 7. 86 7.63 8. 00 7.83 7.84 8. 24
8. 00 .00 8.00 800 8. 00 8. 00 8. 00 8.00 8. 00 8. 00
-0.24 -0.24 0.7 0.54 0.36 0. 31 0.48  0.35 038 0. 30
8.07 o 54 340 0.89 1.17 0.89 0. 90 .27 1.28 1.79
3.3 2.4 a.29 a.32 a.a8 a.29 2.19 2.20 2.a1 2.57
a0t .08 4.03 a.3s 2.30 2.32 1.91 1.90 1.91 267,
8. 00 8.07 8 37 4.24 4.07 429 2.38 227 2.28° . 4.49
408 412 3.89 2.32 237 2.45 2.43 247 2% ae
8. a1 0. 22 5 14 2 40 2.3 2 a8 273 3.63 3.83 3.72
12.89  14.29 13.97 2.02 0.9s 1.5 2.03 2.9 2.27 5. 41
~0.86 -0.79 -1.08 2.23 2. 44 8 a 3 98 410 413 2.01
421 4,30 a2 2.60 267 2.79 gea aer 2.79 aa
3.28 a. a7 3.26 1.99 1.2 152 1.2 .29 1.30 1.93
a9 .9 .02 7.27 7.28 7.03 9. 82 9.8 9.68 7. 44
7. %0 7. 88 7. 81 7.88 7.73 7.88 8 a7 0.3 8. 32 7.9
9.3 -9.51 -§.53 -5.23 -A.63 -4.83 -1.47 -1.94 -1.96 -4
2 42 2.47 2.1 1.%8 1.95 1.5 1.43 1.44 1.83 1.76
2.70 2.76 2.70 1.70 1. 68 1.68 1.54 1.9 1.5 1.93
2 1s 2. 20 2.16 1. 50 1.44 1,52 1.17 1.18 1.18 1.97
1.91 1.98 1.86 0.49 0.93 0. 92 1.28 1.38 1.32 1.3
-0.12 -0.10 -0.347 -0.64 -0.46 —0.64 —0.66 -0.43 -0.43  ~0.50
1.15 1.1 514 0.34 0.2 0. .23 0. 20 0.24 0. 23 0. 32
3.78 3. 83 3,78 a.20 2.13 2. 16 1.91 1.90 1.91 298
328 2,32 3.30 1.80 179 1.78 1.43 1.42 1.44 2 09
2 a5 2. 89 2,48 2.28 2.24 2.2 1.83 1.8 1.8 218
-1.03 =-3.03 -1.03 -0.37 -0.37 -0.37 -0.31 -0.31 -0.31 ~-0.3%4
a8 493 468 3.14 . 3.13 3. 18 2.80 2.8s 2.85 3.3
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-

@ NOCGMWN

22298 YRLUHHUEY RYRSENS

YT Y
cusw

¢

AGRICULTURE, FOREBTRY, F IGHERY

MININO
IRON ORE MINING
NONFERROUS METALS MINING
COAL MININO
NATURAL QA8 EXTRACTION
CRUDE PETVROLEUM
NON-PETALLIC MINING

CONSTRUCTION

NON-DURABLES
Foop & TUBACCO
TEXTILES, EXC. WNITB
RNITTING
APPAREL, HOUSEHOLD TEXTILES
PAPER
PRINTING & PUBLISMING
ACRICULTURAL FERTILIZERS
QTHER CHEMICALS
PETROLEUN REFININO

18 FUEL OIL

RUBBER PROD\CTS
PLASTIC PRODUCTS
SHOES AND LEATHER

DURABLES
LUMBER
FURNITURE ,
STONE, CLAY, GLABS
FERROUS METALS
COPPER
OTHER NONFERROUB METALS
METAL PRODUCTS
NON-ELEC MACHINERY
ENGINEB AND TURBINES
AGRICULTURAL MACHINERY
CONSTR, MINING, OILFIELD EQ
HETALHORKING MACHINERY
SPECIAL INDUSTRY MACHINERY
MISC NON-ELECTRICAL MACH.
COPUTERS
OTHER OFFICE EQUIPMENT
SERVICE INDUSTRY MACHINERY
ELECTRICAL MACHINERY
COMMUNIC EQ, ELECTRONIC COMP
ELEC INDL APP & DISTRIB E0
HOUSEHOLD APPLIANCES
ELEC LIGHTING & WIRING Eq
TV SETS: RAD10H, PHONDCRAPHS
TRANSPORTATION EQ
MOTOR VEHICLES
AERDSPACE
EHIPS, BODATS
OTHER TRANSP. EGUIP.

BABE) (

1981

———

143. 71

80. 86
2. 46
3. 11

20. 97

19. 63

28.17

99.90°

144. 33

TABLE 8.8 OUTPUT BY PRODUCING BECTOR

‘BABE) ( HICH ) ( LOW

19683

—————

192. 96

78, 23
23.73
11. 62
19. &5

7.03

191. 69

122. 53
45,33
12. 53
11.30

1%a

153.23

a7.78

2.76
- 372
23.38
19.92
30.29

8.1%

117.27

798. 69
234.98
42.11
10. 96
80.79
8. 12
86.689
14.26
187.22
109.%7
29.66
16.88
30.41
a.93

878. 56

14.79
140. 62

19.76
7.08
193. 21
123.7%
49. 68
12.99
11.23

1989

152. 89

a7.49
2.73
3. &9
23. 30
19. 45
30. 19
6. 13

117. 29

796. 92
234. 67
41.94
10. 94

97.88
96. 69

126. 79
105. 46
a%. %9
18. 87

8
B

45.70

88
58

[
N
<9
o

R RE R S R
EoEREBIIBTY=ITARNES

BABE) (

167.06

92. 26
2.89

HIGH )
1990

167. 21

Sonid
4.1 1]

B o33%

258
SBB8 ¥ 358

sho8n
3338

RE3
o8y

21.70
356. 14
9.13

1018. 83
80. 63
22 10
46. 14
63.71
10. 19
45. 99

116.77
198.28
19.93
13.77
80.92
17.98
9.75
46, 41
22. 46
299
17.08
162. 90
94. a8
29.30
13. 00
21.73
.33
234, 09
192. 10
3. 14
13. 61
13. 24

(1977%)
oW )
1990

15. 84
146. 97
109. 99

26. 74
- a1z7a

3. 97

9.20

1012. 91
950. 84
22.19
46.23
62. 64
10. 09
46. 19

116. 41
196. 63
19.77
13. 68
20. 65

17.80 -

9. 64
46.04
92. 02

3. 89
17.08

161. 42
9. 47
2%. 04
12. 97
21.61

8. 34

233. 49

192, 38
92. 45
19. 57
13.11

10. 22
149.30

926. 99
2b7.61

13.86
69.82
73.13
6821
16.07
172.13
115.82

24.89
43.42
10.10

1199.71
99. 44
24. 7
92.68
69,74
11.07
99. 52

134.39
242. 46
19.69
19.72
24.09
19.e8
10. 22
04,09
74.20
4.89
20.03
200.13
121.38

14. 16
25,13

277.18
1682. 43
59.82
18. 90
16.04

HIGH ) ¢ LOW )
1993 1993
181.046 . 183.06
96.61  96.860
2.92 a.8s
4.3 4.33
30.93 30.91
20.02 20.08
28.19 28.24
10.22 0.21
148.45 149.72
926.06 929, 69
266.96 247.92
$3.99 93.79
13.79  13.82
63.4%  £35.61
73.18  72.97
68.50 48.28
18. 11 18. 04
172.21  171.49
115.31  119.49
28.44  28.67
24.69 24.82
43.91  43.30
10.01 10. 09
1205.32 1194. 62
85,30 59.3%
24.47  24.29
s52.78  92.89
66.94  68.33
11.13  11.04
s5.82 99.30
134.49 133.93
243.90 241.73
19.76  19.92
19.68  19.87
24.13 23.84
20.03 19.80
10.27  10.18
54.32 53.79
79.05 74.38
4.8 4.89
20.01 =20.01
201.36 199. 44
122.22 120.83
30.14 29.82
14.21 14. 21
23.2¢ 23.09
9. 94 9.93
278.84 @75.13
182.99 180.92
0.87 959.74
18.96 18.71
19.99 19,
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REQUIRED RESERVE RATIO RUNS
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INSTRUMENTS
NISC. MANUFACTURING

TRANBPORTATION
RAILROADS
TRUCKING, HidY PASB TRANSIT
WATER TRANSPORT
AIR TRANEBPORT
PIPELINE
TRANSPORTAION BERVICES

UTILITIES
COMMUNICATIONS BERVICES
ELECTRIC UTILILITIES
9A8 UTIL1ITY
HATER AND BANITATICN

WHOLEBALE TRADE

RETAIL TRADE
EATING & DRINKING PLACES

FINANCE & INSURANCE

REAL EBTATE
OWNER-GCCUPIED HOUSING

SERVICES
HOTELS) REPAIRS EXC AUTO
BUSINESS BERVICES
AUTGMOBILE REPAIRS
MOVIES AND AMUSEMENTS
MEDICINE, EDUCATION: NPO

FED & 8L €OVY ENTERPRISES
NON COMPETITIVE IMPORTS
DOMESTIC GERVANTS
UNIMPORTANT INDUSTRY
SCRAP AND USED .

REST OF THE WORLD INDUSTRY
GOVERNMENT INDUSTRY
INFORUM STAT. DISCREPANCY
NIPA STAT. DISCREPANCY

BABE) (
1981

———

20. 94
17. 01

134. 14

TABLE 9.8. OQUTPUT BY PRODUCING BECTOR
BAGE) { HIGH ) (

BABE) ( HIGH ) ¢ LOW ) (

1963

34, 86
.76

19s. 53

1983
34. 94
an

197.49
as. 10
73. &9
16.74
39.06

3.96
2.90

261.88
102. 98
69.00
97.07
13.24

220.91

231.87
107. 49

192.19

182. 26
182. 98

5687.43
90. %7
209.11
93. %0
29.99
195. 31

2.3

198%

1990

41.39
23. &0

1990
41. 64
o, 54

179. 37
a47.17
B3. 76
19.17
41.67

4.21
3.20

3.5
347. 68
193,10
109.04

18.76
269.88

290.23
137.32

_192.22

213.32
228.08

800. 957
99.03
3808. 29
&8. 59
41.14
242.93

39.99

6.19
13.07
6. 82

236.08
23.19
0.00

HIGH ) ¢ LOW )

1999
31.08
29. 62

204. 9%
29.98
94.83
22. &%
49.83

4.91
3.%0

346. 63
192. 09
109.30

646. 84
"16. 44

289. 64

289. 00
137.3%

191.91

213. 07
227.83

803. 38
99.18
368. 68
68. 03
42.79
244. 40

3%9.28

6.23
13.12
7.01
a%. 96
236. 03
a2.87
0. 00

1993
50.71
9.4

203. 88
29. 43
94. 93
22. 42
49. 47

4. 92
3.49

47. 19
192. 28
109. 35
64, 98
18. 36

289. 58
137. 29

213. 46
2a2e. 11

802. 07
99. 13
366. 22
48. 44
42.91
243. 80

39.39

S.99 -

13.09
6. 77
39. 03
236. 09
23. 00
0. 00

































































































































