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-~ . ABSTRACT - :

Coad

m———

‘_'This study examines the behaviour of a dynamic model'of
"&he ;infLationary’ process whiéh allows for expectatxonal
adJustments, 1ncorporates a government budget constraint, «
and ' gnme cases a monetary‘pol1cy reaot;on-fungtion, The
spec;flc objective is one of explor1ng”fﬁ§zf;onditions‘ that'

i

’yége both necessary and suffzcient for the dynamic stab111ty

- -

of the 1nflat1onary process in the ne1ghbourhood.of a steady
1nf1at1on equ1l1br1um path under alternat1ve pol1cy reg1mes.
The main results can be stated as, follows'.ﬁﬁﬂ~

- (1) The system eannot be stable under both pol1cy reg1mes
. of endogenobs_mgnetary growth and endogenous debt 1ssuance
via the government budget constraint, If it is stable under
e1ther of theseﬁtwo pollcy reg1mes then rt must be unstable
under the: other. Th1s result is termed the 'dual instability
theorem . | » |

(2) In that case in which the system is unstablgwwhen.debt‘
issuance: is the -ooliey‘ instrument ~endogenised via th55
government . budget constraint,»’if- there is to be hope for
stability.‘when a \mopetary g;olicy' reaetibn function‘ is
integrated into the system, monetary policy must at least be
completely‘accommodative. \ |
(3) In general, monetary accommodat1on .enters the system

w1th stab11151ng repercu551ons in those cases in wh1ch debt

1ssuance- is the res1dua1 1nstrument of f;nanc1ng, and can

T iv



potentially become destabilising in ’thosé cases in which

government speriding is the policy instrument endogenjsed via

the budget constraint. °

(4) Any flexibility with respect to adjuétihg th

e level of

gévernmeﬁt‘éxpenditurgs can significantly enhance stability.

€.
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NOMENCLATURE

Nominal value of the stock of bonds outstandihg.

.Real value of the stock'of bonds outsfanding.

= B° 'DB, the rate.of growth of the nominal

e

stock of bonds. h s

The. level of real government expénditutes.‘

| Noﬁiqgl stqck of money balances.

. ‘Real stock’cf‘money balances.

-‘M"DM,«the'growth rate 6% the nominal
stock of money balancgf.

Aggrggate‘p(ice in&ex.\

q'P"DP,‘thé rate'of ﬁrice inflatiom.

Expected 1nf1at1on.

Trend growth rate of labour praduct1v1ty.
/

‘The nominal rate of xnterest. . .
' Money vage rate.'

‘Real wage rate.

= W ‘DW thg rate of wage 1nflat1on.
Real output ) ~ ’

© e - -

Note’ihat a bar over a variable denotes  its " long~-run

— N

equxlzbr1um value and- that ' ) - )

‘D= 'd/dt is the time d1fferent1a1 operator.




_parameters - .
e >0 .

- a1 >0

‘X1



1. INTRODUCTION

\. -

The‘ endogeneity/exogeneity of policy in-generai and of
: monetary pollcq in part1cular is a major area of controversy%
in the econom1cs 11terature.' In‘the Monetar;st models,“the
‘exogenelty of monetary pol1cy i's usually assumed, The l1ne
of causation runs from 'the' monetary author1t1es,m to the
,monetary base, to the money supply and money’lncome, and to
output and pr1ces.; ThlS is 'a‘ precondltlon ’necessary
'.sustaxn the bprop051t1on that 7inflation is above all a
monetary phenomenon. N - |

h Keynes1ans{ in general ‘tend to empha51ze the 1mpactoof
'1ncreased money 1ncomes on output rather than prlces and
‘drlose the"llne of causatlon w1th a fourth 11nkage runnlng
from prlces and oUtput to monetary pollcy. With a budget
‘constralnt in place at least one pollcy 1nstrument has to’ be
~;endogenqusyl Wlth ‘a »government deficit puttlng upward
upressuresi'ow' 1nterest rateS"and 'with the Central Bank
| monet1sxng the debtcto ease the pressures on 1ntere§t rates,;‘
"flscal and monetary pollc1es become‘lnterdependent and the
,money supply is. endogenous. o | | |

. This 1nterdependence mbf; policy 1nstruments 'via therf
lgovernment budget constralnt and the consequent ‘endogenelty

“of -at least‘ one pol1cy 1nstrument generated a. éubstant1al

body -of llterature.;t'In' early~ work 1nclud1ng the'

-

- — - - e e - -

'More will be said on this theme in the context of”’ chapter
‘two. ) B i o :

Y



:Contréhutions of,tChrist (1968) kand;‘of Blinder,andyéolow’,
(1973:"1974),1 the concern was 'with fix-prfce models.
lGeneraiiy speaktng, these models tended to supplement a

' statlc IS -LM system w1th a government budget constralnt. ‘
Certalnly, ‘the assumption that the price level is fixed

is unreal:stlc, and in later- work the emphas1s - shifted toj/

inflationary models. The aggregate price. level waS'usualiy
T . e /

/4

fendogenised by means of 'a Phillips-curve relatlonshlp, ‘of
some sort., In‘general' 1nf1atlon models wh1ch 1ncorporate a

government budget constralnt fall into two main 'categor1es.

Elrstly,- there are those which treat product1ve ;apac1ty as\
fixed (see for~1nstance the Chrlst 1978 art1cle) Secondly,

there are those. models whzch allow for growth//i‘productiye
capac1ty and which are more assoc1ated with he money and
growth 11terature. The contrlbutlons of q//Niehans.(1974)f
Turnovsky (1977 chapter 8), Feldsteln (3580) and Infante
‘and Stein (T980) among others, have maénly concentrated on.

)

this latter facet of the issue. ./

The study at . hand falls into the flrst category The

.purpose is one of analy51ng the 1nflatlonanyuj?ocess in the

b

context of a dynamic macro -model that ¥ncorporates: a-
government budget constralnt thus endogenising‘ one policy
w1nstrument_. | _
._HoWever, the causal role of‘governments in inflationurs,’
different in different circumstances. When the'government
increases theﬂmoney supply in an ad hoc fashion‘it’ diredtly"

causes inflation. But when it responds to exogenous shocks



'\ w

[}
2

'tne;.gove;nment is‘facedrnitnjtne.problem:oﬁﬁﬁhatner or. not
to validate cost-push price increases."The pfesult - of
yalidation' would - be a once-and-for-all rise inithe qeneral

eprice level. How much the price level will rise would depend
on' wﬁethez in the )bargainino process labour and capital

recognxze the shGER"If‘Tﬁe cost consequences cof exogehbus

shocks get into expectations, then valldatlng would enta11

accbmmodating the' subsequent wage-wage~- and wage-pr1ce
consequences. ‘I1f, on..the other h ' e 9overnment chooses

,.consequence ,of'
<

not to validate, then th1s wouldf

hlgher unemployment w1th assoc1ate deflatlonary effects

]

offsetting the 1nflat1onary effects _ﬁhe vexogenous'
cost-push shock. 1In thlS partlcular study, the rble which
monetsry .authorities can - potent1ally play in the

inflationary prooeSS’will e analysed by means of a-: monetary

y

policy reaction function. | ‘ C

4 . I o :
The\(central issue is that of dynamic sggﬁility and, in
this sense, this study attempts to extend the seminal work

of Carl Christ (1978). In that 1913 art1cle, Christ examlnes

the issue of dynam1c stablllty in the context of an economlc

model whlch cqQnsists of th fam;l1a:,IS—LM apparatus, a

L a—

Phillips-curve -relationShip,'>and - government// budget
constraint. Inflatlonary expectatlons are treated exogenous
and there are f1ve potent1al pol1cy 1nstruments. “the high
powered - money stock‘ the amount of.'government debt

’ optstanding, governmeht . expenditures, the marginal

1o

tax-transfer fate,,and;the level of autonomous nominal taxes



’_less transfers. o T \ r'@_ S
Based oh certaln assumpt1ons cegardxng the parameters
[Lof"the model, Carl Chrxstzdemonstrates that theinecessary
fand sufficient conditions for Stability' are satisfied in
thoéeﬂ caaes¢ in which either the tax transfét varlable,‘or
,ﬂgovernment spending; or the high powered mgney stock de‘ the
.,var1able endogenlsed via the government hudge¢ constraint.
‘”When the amount otngovernmént debt‘outstanding is the policy
Llnstrument endogenzsed via the government budget constraxnt
| the system’ becomes unstable. .
There are two ba51c ways in which the'present study
extends the work of Carl Chrlst in particular. First, by
gett1ng out of a world of statlc expectat1ons, and second

by con51der1ng the 1nfluence of policy reaction functions..

However, béfore proceeding w1th such an analysxs the

‘1ssue that w111 concern us is that of vmodel spec1flcat10n.

This task is expl1c1t1y dealt with, in ”the context of

- . B /
chapter two. The issues that are then ralsed 1nvolve the/

long-run steady—state,_properties."of the system, and the
.short-run macro-dynamics involved in-between such long~run
steady' states. The f1rst issue is dealt with in the context

of chapter three. The latter 1ssue( "~ on the other hand,

/

/

occuples chapters four to seven and is dealt with by meansé‘

of exploring qualitativeLy the short-run dynamics of the
syatem, in the neighbourhood of its 1ong-run equilibriqm
“time path, under alternative poIicy regimesf—¥hef—system in
guestion considers three~ policy instruments}'the rates of

+
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‘monetfry"growth and ~debt issuance, and the level of real

government expenditures.. Six distinctly different policy’

reg1mes are here examxned° -

“(a). Endogenous monetary growth via the . government budget -

. -p
constraint with the rate of debt issuance and ‘the level of
: government spend1ng exogenous.

(b) Endogenous debt rssuance 'via’fthe government‘HOdget

¢onstraint with monetary  growth and -government spending .

‘exogenous.

(c) Endogenous ‘debt 1ssuance and mbhetdry growth the

formgr Avia the government budget conétralnt»and the latter

\

via a monetary pol1cy ‘react;on- funct1on;\\\when agaln

R . « o PR I . . . -
government”spendlng,ls exogenous. S o \x\\\
. . . . : . . -

(@) Endogenous ' government bexbenditures' via the budget\

e

constraint with the rates of monetary growth and debt'

issuance both exogenous..
(e)  Endogenous government spendfng and monetary 'growth the

former via the budget constraint and the latter via the

monetary policy reaction function, when debt issuance ‘is .

exogenous,

‘ ' » N \ . v N v . ." ) L
(f) ‘All three poliey\\instruments» are simultaneously

endogenous, government spending and monetary growth as iu

(e), and the rate of debt issuance constralned to follow the,

qu« . i
time path of monetary growth. | '

‘.
*

. The f1rst oﬁ these —pollcy reg1mes is . explored in

chapter,four. Chapter f1ve deals with the pollcy reg1mes (b)

‘g\\\h;c),; chapter. six with (d) and (e), and chapter seven ‘



with the policy regime, (£).
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. 11. ,THE GENERAL NODEL:'SPEC;FIQATIQN'@ND OVERVIEW

X

P

The ‘immediate' question that is being addressed in the

bresent chapter is that of model spec1f1cation, ‘an issue

that is fundamentally a matter of art, onhe may say. A model
has to meet the object1ves of a part1culér study, involve
the ‘minimum amount of complexlty, ang&at fhe same time allow
'us to draw conclus1ons whzch are of some ‘use . to polzcyv

-

makers. :

_ The inflationary-process constitutes\the general theme
of this study. The spec1f1c objectlve, however, 1s one of
explor1ng they cond1tlons that ‘are -both necessary and
sufficieht idu’ the dynamic stab111ty of the inflationary
process, at least in the nelghbourhood of a steady inflation
equilibrium path. | |

Thelimported‘infiation Jthesis is not the issue here and

'consequently there is no reason to open up our model economy

.o’ *

to foreign trade. A closed economy context would serve"the “
purpose of this study. In addition, and in'o er to ayoid d
the'complexities_assocrated with relative prices, it is
assumed‘ that' the mode}“~economy in quest1on is also a

one- good economy. There are,-thus, three pr1nc1pal economlc

agents. households, that sell the1r labour serv1ces at some. .

—

wage rate; firms, that produce the ‘economy s ’aggregate
output; and a government, that finances‘1ts budget-deficits

by the sale of bonds to the household"sector{l}and/or the

~



¢

,creétion of new money.

A. The Wage-Price Sector.
The wage-price *sector w1ll here .be modelled on the

ba51s ot®a purely barga1n1ng model for wage setting, and a

comb1nat1on of the normal-cost- pr1c1ng and expectations-

B

excgﬁﬁidemand hypotheses for price setting.

 the wage equatioh
_The: mere fact that most wages in the veconomy are the

rgsult of a bargaining procedure has led to the development
of %wo 11nes of thought with respect to wage determination.
First, . wage setting is expla;ned via explicit bargaining
models, and éecbnd;‘variables that are, proxies for trade
union hargaihiﬁa strength bsuch as for. example, the
' perqentagehof’ the labour fqrgé thert is' uhionised, are
introduced into wage equations, ‘ .
B The main conclusions assoc1ated wlth barga1n1ng mod;ls.
6f '~ wage detenmxnat1on- are, f1rstly, that 1nf1at1onary
expectatiohs'are impdrtant and secondly, that nom1na1 price
moJéments affébt.wage"sett1ng 1n a one-to-one fashgon. Both
“of these conc1u51ons are 1ncorporated into- the wage %quat1on
here spec1f1ed |

J,.In the context of h baréaining‘model, wage setting is
primariiy'an institutiénLl procedure. Wage inflation;ihgnce,
is most 1mportant1y a funct1on of the trend growth tate of

labour product1v1ty (q) and pr1ce 1anatlon (p) as a kind of



9

a proxy variable for cost of living changes. The adjustment
to inflation, however, can be decomposed into an éx-ante
factot/reptésented by inflationary expectations (p*), and an
ex-post factor represented by the aﬁtual rate of price
inflation. To allow for a one hundred percent ex-ante and
'ek-post adjustment to ihflation, the weights on éctual and

expected inflation must add-up'to unity.' : Y
"With all the abbve\in_ mind one can write the wage
éqqation in the.follo&igé%hagz ‘
_ ST
w=g+ap+ (1-a,)p*, & (1.0)
- N
where a, is positive but strictly less thanrpnity. This
eQuation, however, can be augmented by means of excess -
. demand in the labour market:as an érgument-wh;ch can have an
“independent{impact on wége settingt Indéed;Jrin empirical
wogk, it does :turn‘ﬁttt_to,pe tﬁe case that excess demand
enters ‘the wage-price Sector‘y}a wage adjuétments which in =
tprn fged into‘ pr}ce adjustments by wéf'of'dhanges in the
unit costs of production.

Such beinq .the case, the most appropriate model for
wage setting behaviour seems to bé a mix of the batgaiﬁibg:
and expectations-excess-demand hypothgses;"‘ﬂowévérf' our
intention is to retain expreésion‘(1t0) as. thé basic wage-)
equation in the system, and instéad‘alloﬁ,demgnd’pressdﬁe tb
enter the wage-price sector via price adjustments. bting o)

will not have any qualitative significant imp&ét-dpon the

1
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’

wor§1ngs of the wage-price seeto 4 aé,w:ll beceme'apparent

*K L

late in this section, while ay the same gg'e.it« will spare

us_ the addxtlonal complexxty of havxngf'“leXplain the‘rate

market,

the price equat1 n
Many models of,the inflationary process‘seem to treat
price changes as being passive on the basis that prices
adjuét to unit cost increases. The"pure mark-up' and the
'normal cost' models are prec1se1y two such models Qidely
used 1n the l1terature. Their maln\under1y1ng idea is that,
h1n an uncertain world f1rms seek to coordxnate their price
changes for matual benefits, One way to coordinate"pnice

changes is to base them on unit céstsnwhich are thought to

change feirly uniformly across firms in each industry. In

-this sense, costs are more important determinants Q&;:price

sett1ng behav1our than demand fluctuations, a conclusion

tcon51stent with the prevalence, of unit cost prieing' in

maéufactur1ng industries. Moreover, unit cost pricing is,

'con51stentvw1th sluggish price adjustment to shifts in
demand -and catch-up induced increases even after demand has

fallen,?

——

The normal cost pricing model postulates that prices

are fixed on the basis of the costs of produc1ng some

- —— - — - - -

is that it is net derl§ed from any behavioural assumptions
coming from establish economlc theory. Rather, it is
empirically based.

‘2A dlssatlsfact1onnur§§ such a theory of price determination



| . . s 11'
'normal’ "leéVel of output rather than the costs of producing
A

current output levels. The basic idea of normal coet prieing
is that, . beéaueé;price ehanges impose certain COsts on the
firm in question,'that«pofticuler‘firn will avoid ddéng 80
very often, vRather,'price changes are more likely te\occur

g
’ & . o . o
.at discrete time intervals. Prices are thus thought to " move

hlong with long runﬁcosts -and to be generally unrespons1ve
to temporary cost,varxatxons. That 1s, prices will not ' be.
adjusted in response to output and cost fluctuations due.td
cyclical or other VSBOrt-:un ffact;?s. Actual costs are,
nence:‘rejected“as direet determinénts of prices. | |

The most significent.seutce‘qf changes‘in normal costs
is 1likely to be the trend growthfrate of unit labour costs
whicn: for analytical purposes, can be represented by the
trend grewth rate., of nominal wages deflated by the trend
growth rate of labour product1!1ty (w g). In addition, ‘sﬁdh
things as the rental cost of capltal and price 1nflatlog$on
imported goods can also be supposed to be sources,of changes
in normal costs, but are here'omitted for simplicity.

In such models, demand‘factors_ere usuaily} treated as
insignificant and  subsumed ' away. However, in both
theoretical and empirical wodk dt is usually found that
demand -“factors do plaxwa role in price determination as'forf
example_in Scarfe'(1§?3). For thig reason, and ‘because it
has been suppressed as an independent argument in the wage

eguation, demand pressure will here be allowed to enter the

basic price equation, which 'ean hence be written in the
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following\wa?i
P=v=-q+ &y, ' o | (2.0)

where y 1is the level of redﬁ put. This equgt1on .
Qus .

the connotation that product prices move w1th changes in
unit lahour costs at normal levels of.cauacityEUtilia tion.;i
In essence, it constitutes a normal cost pricing equation
- augmented for demand pressure influences captured ik
" term ®(y). That*‘is “to say,.'the ‘term ¢(§) capt
A'competitive deviations erm normal cost’ prxcxng practxc s,

measurxng the pressure of demand with- respect to product1

2 ;

capacity, 1If ‘real output 1ncreases relatxve to progyct1 e
capacxty, the pressure of demand 1ncreases lead1ng to hxgher
_1n£lat;on. Consequently, the part1al der1vat1ve ¢, is
positive in sign. ‘

o - L

£y
N

- To have a coefficient of unity attached to the growthﬁ'
'rate .0f mqney wages is to argue that wage. changes are’ fully
reflected, in prices. To have the same unitary coefftcieht )
attached to the trend growth rate of labour productiuity ie'
to ‘afgue' that changes in input prices (w) and'pr%ggctivity‘.
(q) have a symmetrical effect .on pggﬂuct' prices.
Furthermore, uith‘ this unitary coefficient attached>to*the
growth rate of unit labour costs (w-q)- the labove equation
(2.0) allows for a one hundred percent pass through of costs

-

in the same way as wage inflation incorporates a one hundred
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percent ex-ante dd ex-post adjustment to inflation.

- Hence, in. th
(1.0) .na‘=(z..o>‘,

vage-price subfmodeligiveany eqguations
ere is, no"asymmetry in terms of the
goods and laboyr markets. That is to say,

wage changes are _fully retlected ‘in prices, and . price

~ thanges  are fully reflected in vages. This symmetric

=

- w111‘not be-done here exclusxvely 1n=order to»keep the

+

response ‘is precisely what makes the - output-inflation

,t:nqeéotl functidn vaniah in the lgng-run. This can be more

clearly seen when one eliminates w-q across equat ions 1(1.0)
and (2{0)‘t9;get; |
O
p = (1-2,)" '8(y) + b'. ’ n (3.0)
| | | - | ;44

What this equation says_is that prfce éxp;ctetions enter the :
inflation process with full power such thatf when the system
settlear to e steady state and expectations are realxsed

/
output will ﬁe at its natural level g{_gn by @(y)-o and
: W
there is no trade off between output and 1nf1at10n. -
In the_short-run,\however, a trade—oﬁf between output

and . inflation does exist as the 'manﬁfestation of the

p—

. ' - o i . ~ )
institutional, contractual and expectational arrangements
— v

that -characterise a. modern economy. Such arrangements call .

for a lag to be 1mposed upon equation (3, 0) someth1ng\\

within manageable proportiens. The AMonetar;st v1ew.

expectational _errore‘l constitute the only source éf

'rigidgt§es in the economy will " hence be the view to be




adopted here. . /
ﬂtmmhe,xxpectations Formation Equation,

Expectations are non-observable. endﬂ‘eoﬁtquantifihble

4

in any direct way- Hence, to make the concept operational=

it is‘ necessary to impose a- pt}gri : e;ﬁr;ctiohs 6h

-

expectat1ons formatxon. Present e\enomic theory, however,

does not offer a vholly - sstisfactory mechanism\ of

expectations formation in the’ sense that zhete is not one

such mechanism upon whzch the profession ~seeme to. have

reaé@edf a concensus. Anglyses thus have to rely on

hypotheses that‘have proved to»be analytically usefﬁl The

most prevalent of these hypotheses are those of the adaptxvev

1 °

o 1. |
f~ The rational - expectations hypothe51s holds'fhat, in

and rational expectatxons.

. -

"o

forming their expectations abogt the relevant vaxiable,

econdmig agents tend - to use ‘all existing relevant'-

Lnformatxon such that all systeﬁat1c forecastxng eyrors are

el1m1nated., All systematxc e}ements 1nf1uencing the rate of

B4

'priceyﬁnflatlon wxll become known and-yill be incorporated -

"into “the ekpectations formatioa mechanism, suchﬁthét~bnly

random shock& can cause deviations of actual from expected

| - - . : + ' .h
inflation. o - '

The h&pothgsis of rational expeetationq,.is really

“nothing more +than” an appl1cation of margxnal economics to

R}

economic forecastlng. That-is to say,.lt is a propOSitlon
\ !

that says that 14 collecting and utilising infb;matzon»in a



e : o . “ e 18

.

onrecasth | market ‘partrcipants will continue to obtain
1n£ormat1on and use 1t up to the polnt at wh1ch the benef1ts‘
m u51ng that addltlonal 1nformat10n»equal.the marginal
t for obta1n1ng that 1nformat10n.

“The. central part »of the hypothe51s, however, is the
: translatlon of that 1nformatlon into economlc forecasts,” A -
”collect1o£ of facts is meanlngless unless‘translated_into
forecastsiof'mafket outcohes} So,'inblicft in the wuse of
1nformat1qp—must be. the use of some model which exp1a1ns how
the markets functlon and thus enables one to predict market
' prﬁces and quantltles.‘ R o ' g : o .

Al th1s was spelled out by John'°F. Muth in ‘a. 1961
rartlcle. Muth assumes that all~market part1c1paﬁts know the
‘model which correctly descrlbes the way in Wthh the markets
‘operate 'so that cT’exp(-;‘c:t:ed prlces and quantlgges wouldybe
‘exactly equal to- the solut1on of, the model This .is an
‘extreme ver51on of the ratlonal expectatlons hypothe51s, one

o3
that rests-on two cr1t1cal assumpt1ons. Flrst' that private

iagents have knowledge4hof the structure of the economy and
adjust their'expectations.to;that knowledge, and second‘that
~all exogenous var1ables to: the pr1vate sector of the economy
“can be accurafhly predlcted except for ‘the 1mpact of random .
’shocks. . o ;; j::u,," | |

Under the Muth view of the: world, everyonet knows _the

N ’ & , ' P .
-dbdel and the probab111ty d1str1butz ns- associated with

‘alternatxve values of varxables. The future is known in a

condltlonal sense.: Given knowledge about the way in whlch*
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\policy‘nmakers react ;to economic sithations,‘tthehactual
changes that take place ' &gariables will have ino* real -
effects. . Peoplq would have forecasted that those changes
tould take place “and }hen markets would have reacted
accordlngly to those fqrecasts. Hence, as ‘long as changes in
monetary and f1sca1 policies. are -antlc;patedfrby economic
agents, there iz no  uncertainty, = and markets respond

accordxngly unt11 actual and expected ﬂnv= are eqUal ‘and

no further opportunltles ®xist for marth? woflts. Consider
for example the stock market. If people expect an' lncrease

'jin the price of a part1cular equlty, then they will go in
and buy quant1t1es of that equ1ty. In so d01ng they would be /
pushing the pr1ce up until ;t becomes equal to its expected\{
value and ‘the opportunities ‘B& further profits are
eliminated.

.The rattonal expectations ’hypothesis inv its strict
version Qoﬁld 'imply that"inflation' is always fully
antjcipated excebt for the _influence of random shocks.’

| Expectationsc;;in;_turn, -have fpll~'pOWer in the inflation
process such that systematic monetary» policy' is neutral.
Systematic pollcy actf@hs (those based on feedback,gontrol‘
rules) cannot influence real varlables in the economy at any
point in time. Inflatlon woulq 1nfluence real variables to
the extent that it is unant1c1pated.'_Hence, in sueh’
conf1gurat10n, - and  in the" context of * the
'expectations?eicess-demand modei?_unemployment would. "always
be at itsgnatdral level, exCept for random disturbances.

B
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1In urealityjpfpollcy .actidnsﬁdo have an effect on real
variables at least in the short-run. The inflation ‘rateA is
not Qery flexlble in response to restr1ct1ve polxcy These
facts alone suggest that there must be somethlng wrong with
the ratlonal expectatlons hypothesxs, desplte its seemingly
powerful loglc. ‘ , _”‘? o
In the context of 1nflatlon, the hypothe51s of adaptlve\
expectatlons in contrast holds,‘that_ 1nd1y1dual economic
‘agents form expectatlons"about;'future 5rates off price
inflation o 'e thel bas1s | of past Hexperience. -lhe
operatlonallty‘.of thejbconcept «ls enhanced by taking the
ba51c idea one" step further:'Expected inflatiop -adapts to
past 1nf1atlon rates rv1a ia d15tr1buted lag. ;Uslng the
geometr1call¥_dlﬁtxlbuted lag,‘the eas1est one_gto"employ,.
the} expected rate of pr1ce vinflatlon (p ) 1s a weighted
average of all past rates; o; ,;nflatlon ,w1th the weights
dec11n1ng geometrlcally.,;' ; ~ B
Onefmay thusrnrlte;;f
. P* = api-4 *+ (jh"d)ﬁp;;z + (ifﬁ a)?ap;_,,+ -o;j’

t

vhere a is greater'thanbzeroubut less than unity. 'When ‘the
parameter “a takes on thexyalue of unlty, expected 1nflat1onm
is 51mp1y last per1od s 15} atlon rate. The restriction. that
a. lies between the values of one and zero 1mp11es a finite

11m1t and hence, that the geometrlc progre551on converges.
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An application 1of the Koyck transformation would
:fprdduce;
P.- P =alp -t
That is, expeetations.will be adjustedpupwards or downwards
'when,ﬂiand. only when, last period's expected inflation
~deviates from lagh period's actual inflation. If it turns
out for example .that p > p* in any time per1od then
expectatlons wxll be adjusted upwards 1n the subsequent time
per1od by a fractlon o(éffe error given by a.

However, the Qquestion that arises with. respect to the
mechanism of adaptive expectatlons is what is the speed of
responsep of expected inflation = to a diseqbilibr{um
\siéuation?’ This amounts fo determining the vaiue of the
ﬂ‘paremeter a, an ehpi:ical duestion.aThe'closer‘to zero a is,
the slowef wdulditﬁe weights be declining and the stronger
the infiuehce of pasqudbservations of actual inflation on’
expected inflation woulﬁiie. In other words, the closer to
zero a is, the longer the expectations 1eg'wi11 be.‘

The continuous fime counterpart of. the adaptive

expectations mechanism developed above can. be written in.the

- ————— - — - ——

’In this context, a disequilibrium situation will be
generated when actual and expected inflation do not
caincide.

‘The variance of actual 1nflat10n exper1ence around trend
“also plays a role in expectatlons formation: The bigger this
variance is, the bigger the incentive for a correct forecast
will be, and the more weight will be assigned to recent
-exper1ence in which case the value of the parameter a
increases and consequently the lag becomes shorter.”

>
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following ways SR S T o
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where 0 < a < o , This—expression .simply sé?s that
B .

inflationary eXpectations{wfll adjust to pasti errors w1tht
fspeed of response a. The .bigger ‘a 1is, the faster
expectatlons adJust and vice-versa. |

= ‘The adapt1ve expectat1ons mechanlsm cr1t1cs argue, is
_not Qccurate begause it nas a narrow ;nformat1on set, namely

past data. Distributed lagﬁfunctions are a convenfent method

to employ in econometric'festimation, bu: @ﬁertainiy’ such

functions are uniikely to tell %a ~full story about
expectations‘formation. Current obsexﬁations;onva'variety of
relevant developmehts, such as changes in. the monetary

growth rate or policy pronouncements, are likely to ‘have an
1nfluence_ on 1nf1atlonary ' expectat1ons. However,-vfor_
practical reasons, the adapt1ve exoectations ‘mechanism”§;

glvengnn e;press;on,(4.0) w111,here be employed.

C. The Aggregate Demand Relatxonshlp.

.Expectatlons formatlon and wage and price behaviolr
interaot‘withrotger behavioural relationships in the systém,
and particulariy with exceSS'demand‘ in determ1n1ng the rate
of pr1ce 1nflat1on. The relatgonsh;p}between exc§a$ demgnd
and 1nflat10n is nothing but a component bf a whole_system

of relatlonsh1p5'that together generate the inflationary"

<



process. A demand pressure equatxon is therefore 'needed if
the system is to be complete. A ' S v

~In add1t1on,lf1nanc1al markegijand thexrrtlnteract1ons
'w1th other markets in - the macro-economy also need to be-
v1ntegrated 1nto the ba51c model under conStructlon. Changes
hin 1nterest rates, for example, can'affect the.prices of

9

dxfferent assets and via them expend1tures. W'ere 1nterest
| 4
rates have a large 1mpact on stock market v luatlon, then,-

“the accrued marg1nal ga1ns, V1a the marg1nal ‘propenslty to
_'consume attached to them can.make consumptlon responszve to
monetary pol1cy. v ‘ |

Demand pressure w1ll here be prox1ed by real output (y)
~in relatlon to productive capac1ty 'y, and there will be

._essumed : ‘exist one rate of 1nterest (r). W1th respect to

1the determination of geal output and the 1nterest rate, the
all fam111ar Is LM apparatus will be employed w1th1n ‘which
both . these varlables are 51mu1taneouse1y determined. That is

to Say, ~real output ‘and thei nominal~ interest rate are

(
¥

. ) .
determined by the interaction between the commodity and

money. markets..

‘the commoditf'manket.;y

o e ) ‘ | ' N
The reduced fOrm.equation for the commodity market is
given in the following expression:® s

)

Q

'Bonds in this model are not perpeturt1es but rather one
per1od bonds with short time to maturxty. They can be seen
as instruments for short- term borrowlng by the government.
Hence, rB is the nominal bond 1nterest. ‘
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y = cly - fy'+,(1-r)rgp:i] + i(r - b*)J*;g. . (5fb{;"

>

In our context of a'closed eéonomy, real output is_gigéﬁ ,ég
the - sum of 'consumption; Mwinvgstment: and"gOQernmén#‘
gxpenditu:és, Consumption is a function qf.hrealf dispoSable”
income which here.~is tﬁe sum éf national income (y) and
‘interest income (;BP"); less income tax pa&ments . (ry) and
tax payhents‘con~ interest income (ffBP"). Nobe*th!ﬁ_taxes
are modelled to be “functiOnedv on . income  with a single
uniform margihal iﬁcome tax réte (0 <7 < 1). The fai s;stem’
is in addition assumed . to be fully iﬁdexed such that
inflation .has a neutral effect on tax revenue or paymént;.‘
What this amounts to is tha£ there is no fiscal;‘d;ag.'~That
isv‘to. say, the partial.derivative,of real tax reﬁenue with:
respect to inflatioh is‘zgro. Finally, investment ise simply'
an inQerse functioﬁ of-the'reaI interest rate, (r-ﬁ*), and

government expenditures can be endogenous or exogenous

i

depending on the pqliéy‘régimé under consideration.,
the money market. T
With respect to ' the money market, we will employ the
liquidity preference approach and write the corresponding

equilibrium condition in the following way:

MP-' = L(y, r, p*, BP"' ). . (6.0)

- This expression,. however, can be inverted making r the
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subject to write: S

‘r = 1(~ge~p ., MP-', BP"' ). (6.0)"
: i o{ - r o

That - is,. the demand for real mdhey balances (MP-') is a
positive function of real income (y) and the real value of
‘the .stock of" bonds'KBPf‘),-ahdvan inverse ﬁuQFtion of the
Hpteresf rate (r) and expected inflation (p*). Equivalently,
the - ndminal interest rate is a positive function of real
“income and the stock of bonds outstanding, ‘and aﬁ inverse

R

function of the real money supply and inflatiomary

v

expectations.
*‘Real inéome -is here used .to model fﬁe transﬁétidns
demand for. real money balancés,( the intgfest rate to
represent the trade-off between money and bénds,~ and
‘ expected inflation to represent the trade-off between: mbney;
and real'"goéds. The Stock‘of ponds, on the dther hana;!can
bé‘seeﬁ asva proxy for wealth effects even though wealfﬁ
effects are not reélly‘cbnsiderea in any direct w.  +sig
model. . -
| However, 'the'inciusﬁon of inflationary expe-veé-ions in
the money market equation is ad hoc. If for ‘examfle = s
variabie, p*i ;;bresgnts ;he trade-off befween.money and
real goods as argued'ébove, then it is nothing e;Se;than the .
relative price of money with respect to real goods. In such
Wa  case inflationary expectations ought to be ,in‘ :hé

| .
consumption function as well., Furthermore, if real goeds are
. ' . - . . ' : i1 : . N

:
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to be treated as an asset then ﬁhe model is really
mispecified‘sinée only the demand for real money balances is
here explained. That is; if the model comprises three assets
(real money balances, real bonds, and real goods); then ,bf
virtu; of Walras' law two of them have to be gxplainéd.VIn
any case, with these qualifications in mind, we will proceed
with the money market equation as specified in expression
(6.0)'. Doing so will not distort the analysis as ghe
implications "of adding inflationary eﬁpectations in'ths

money market ‘equation can easily be isolated.

In.suﬁméry, the dehand pressure vaf%able that interacts
with wagé énd price behaviouf is being détermined wiﬁhin an
iS-LM- frahework which,‘_in essence, défines an éggregate
demand relationship. The presence of four policy instruments
(the money supply, debt issuance, téxes, and government
spending) in this framework raises the iésue of what policy
regime to employ in this analysis. Invpartigular, the issue
of the'endogeneity/exogeneity of monetary policy is ‘Eentrai
to the Keynesian-Monetarist controversy as alreaay noted in

& : .
‘chapter one. : v

D. The Exogeﬂeity/Endogeneity of Monetary Policy.
The exogeneity of monetary policy is a fundamental

Monetarist proposition necessary to gemerate the basic"

-

- . A e e W W - - .-

‘Spgéifically,'Hohetarists érgue that the real ‘money supply
is endogenous to the system but that the nominal :stock of

~
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line of causation would run from policy changes, to excess
demand, to prices. Monetary policy, that is, is the active

Oy A
independent variable that precedes and causes shifts in

demané. ILf monetary policy is exogenous, thep “the Central
Baﬁ£ through its control over policy 'instruments can affect
the ‘mdnetary base', which in turn via the money markéés
will éffect the mohey supply and nominal income. Lastly, via
"its effects on aggregéte demand,”chaﬁgés-in nominal incbme
“will affect QutpUtkand the generél price level, | "

That Js rougﬁly the line of causstion when monetary
policy is exogenéus. With ménetary policy endogenous,
determined within the system as a response to Chahginé
| economié conditions,.the line of causation runs from excess
'~ demand and prices, to policy"vafiables. In such a case,
inflation models would'finclgde policy'reaction functions
explaining how authorities change 'théir monetary and/or
fiscal policies in response ' to fluctuations in agg;egate
demand and the rate of price i;flatioh.

For'Monetarists, inflation is always the consequence of
excessive monetary growth in relation to the growth of real
output because this condition is the most important of. the
necessary conditions \for a cohtinh&ng price inflation,
Témporary disturbances, such as crop failures, oil price"
shocks, or an increase in the minimum}wage rate, are seen as

. sporadic-events capable of moving the inflation rate upwards

temporarily, but cannot explain a ‘sustained increase in

‘(cont'd) money is exogenous.
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“prices, Cos%—push shocks, the argument goes, affect relative
prices and not the general price level,

That the level of the money supply in the long-run

.

~

- cannot haviqadx sustained effectéhon_real output but only on
‘inflation, and lhabvcost-push shocks hi{ting the veconomy,
cannot affect théfhgf&a;ion'rate in any sustained way unless
accommodated by mbed;lﬁy policy, are prdbositions upon yhicy
.economists seem'ﬁo.hﬁé; reached a general concensus,

” True,:monetafy growth is a necessary condition for
continuingAXigflation to eccur, but this does not mean that
money is Fhé‘cguse of inflation in Any fundamental way.
Monetary growth can be a symptom of tﬁe operation of the
economic‘syétem. Monetarists®concentrate on the relationship

‘ ¥ ) .
between money and prices but do not offer any complete

gxplanation of what causes money supply variatfons. They
unahimously agree that monetary growth is the proxiﬁate
cause/of inf}ation but do not take any clear position on the
issue of what is it that determines monetaryiefﬁansion. It
‘hence becomes necessary to explain vhy the aufhoritiés
expand the money supply thus driving the economy into'
inflatiohary periods. Is monetary expansion "...caused be
governments for their own benefit" as Parkin (1975) once
argued? " g

Surely; there exist political cénstraints té maintain
output and employment. Authorities expand the money supply

in line with money demand so as not to depress aggregate

demand. If, however, an economy is depressed, then to

»
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main€a1n<output and employment the aqthorities would have to
expand the money suppiy‘faste: than money demand. In such a
case, monetary pcli€y has an inflationarx’bias. |
A change 'in moﬁétary growth, if‘maintainedvlong enough,
will initially;faffect output positively with( some lag. .
Monetary polic§ will also qffect the price level with some
lag; The }mpact ‘on prices,: however, ﬁill initially -be
relatively small Secause of output effects, ;But in the

long-run any-sustained change in 'monetary“growth will be

~.

primarily ‘reflected in prices.
In addition, changes ﬁn-the rate of groﬁth of the money
supply will also affect inflationafy expectatigzs aﬁh\in
this way wiil reduce thg demandw_ﬁor’ real cash balances“
cteat%ng_ additional inflationary pf&ssures. Expectations,

: thué, come to prolong the inflaéi;naryyprocess; When demand
comes down and inflation ‘Stili conti;pes to mount, it is”
because'of inflationary expectations which té&e time‘tp get
out of the system. Monetary ex;ansjbn affeﬁtsprices with__

longer lags than it affeétskdhtput.r Hence, . itﬁ éhort-run

proble@s pressing, the autho#ities’expand the money supply

leading to inflation later on.

& ~

Money‘ financed- government - expenditures are bouhd to
lead to faster monetary gfbwth, fuéling'inflation. hBond Si/’
tax financed government expenditiures, on the other'hand,‘;}e
less‘inflafionary. Higher taxes shift demana from the public
to the government; bond issues shift demand from investors

—%0 the government. However, with tax increases in, response
0 g . .
' ‘
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to budget imbalancol being pol&tically unpopular, and yith
bond financod deficita raising in‘oreat\rates, it‘ép argued
that financing deficits - by printing money becomes
politicall&h preferable 'at least for the short—runslln this -
way government deficits cause money suppl{ changes.‘ | |
' o _The possib1lity al'so exists for the monetary

autherities to expand the ﬁonoy supply so as to aecommodate‘.
cost-push shocks. For Monetar1eps, cOst push forces can on1y3
affect costs and pr:ces of_sart1cu1ar 1ndustr1es relatlve to
other industries but do not have any effect on the general

price level, Cost-push t rists, on the” other. hand, seé -

'cost-push forces-as th¢ most important determinant of excess
oemand Given a consta t monetary growth rate, costvlpuSh
shocks - will raise prides reduc1ng real pErchaslng power and
real spendxng. Output an ..-employment will thus decrease.
They advocate an accommo iveghonatary policy to ofﬁaet‘thé
. contractionary inﬁluenses of .cost—push factors on the
economy. L R S h

In other.words, the afgument ia that cost- push ahocks3
that raise:rtha costa of product1on in. various industries _
force ’upon 'the' monetary authorities an .accommodatlve
response ﬁtot avoid output ' and_employment losés that‘woﬁid
.Btﬁerwise follow."In “this way, monetary pol1cy becomes

endogenous, 'validating' price increases.
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E. A lonotary Policy‘Roactiod Function,

. If cost factors and gavernment deflcxts cayse  monetary
accommodatzon, then the implication is that monetary pol#cy

_ must be endogenous. There w111 te many ‘occasxons' in the,
analys at hand ‘in  which ?hé concern will be with the
endogenelty of ;monetary %poPiCyJ"One; way to endogeo{;e
ménetary " polioy is' via a reaction tunction ‘whioh,.for
‘practical purposes again, one'wouldv;ike to be‘as simple as

,'posstble. | ’

E ‘ ° N )
The hypothesis is that the monetary authg

ities are

' cconcerned with two basic things in setting moned policy,

"Firstly, they are neé with where realr'output is

3

relative to their wview.g capacity or target output (y'),

and secondly, where the rhte of price inflation is relative
. 6 . '. a " ’ - ‘ -
to  some target rate (p'). Given these two tafgets, one can\‘
further hypotheSize that current‘devfétions from, them will
both influence mdbetary'policy"with_somefie&ghts, say z._and
z,;, respect1vely One can thus ‘write a monetary ~po;icy

re;ct1on funct1on 1n the . follow1nq way:’ .

mcptez(y -y vzlp-p 17.0)
Th1s reaction functlon 51mp1y says that monetary growth will
be -determinéd by the deV1at1ons of reéal output from target
“w1th weight Zy, and by the’ dev1at1ons of actual 1nr1at1on
from target w1th wexght zz. |

"The mon a{y pol1cy rea€t1on function here emplo ed as - )
given i Ypress1on (7 0) is reproduced from Scarfe (1983).
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| 1n ay model‘economy_that incorpo%ates’a 'natural ratefy
proposition. in the sense that expectatlons enter :the'
'inflation process fyith full power, it w1ll turn out to be
the case that the targets y! and p cannot arbitrarily be
chosen?‘ In actual fact,u the Zonly sensihie"target output
level that the‘monetary“authorities can have is that 1eyel
‘ of output cons;stent with full capac1ty utlllsatlonvwf{ for
"
‘example, the monetary authorltles were to base the1: pol1cy
on .an- unatta1nab1e tarqet output level, then the réactlon
‘functlon ~would in’ gact be destabllls1ng, leading ' to
acceleratang inflation. : : “ | |
A"negatlve z, coefficient ?in the above lreaction
function fwould signify a. countercyclrcal monetary policy.
:k*That'fs to say,_1f real output exceeds target, then monetary
1vp011cy becomes tlghter. A Z;. coeff1c1ent on the other'hand,
‘that is posztlve but strlctly less than unity,‘ makes 'the-
‘reaction functlon partly accommodat1ve That 1s, the weight
Z; may well convey an 1ntr1n51c dlSllke of 1nflat1on per se,
vbut ngvertheless | 1mp1y : fgrqgualast approach tg it
belimination..Thus, a_ monetary policy that ?ollosta Strategy
.of graduallsm has z, negatlve and z, ﬁbs1t1ve but less than

n . o o . L L“
u 1ty R . IR ‘ ;

A unitary‘.}z, coupled Withl a;wz, that eqUalS’zero,’

1
.51gn1f1es a completely accommodatlve monetary pOllCY. That
- is to . say, “the money supply in such a scenarlo grows at. the:
same rate as pr1ce 1nflat1on. ‘In contrast monetary pollcy

,can be purely countercycllcal in nature when the coeff1c1ent

L)
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‘ ‘z, rema1ns negat1ve and 22 attalns a value of zero. In such

a case, the pollcy concerns: about output. and employment

completely outwe1gh the concerns about 1nflat10n. F1nally,

when both thesescoeff1c1ents ‘attain the value of ' zero, one

-

"Qends ‘up with a Monetarist 'cold Shower approlch', or a -

“constant monetary growth rule.
HoWever, no matter "what the precise nature of the
monetary policy reaction function is, monetary policy will,

in- reality, respond to changes ih economic conditions with

some lag. Associated wifh’;;neteizlgelicy, one can ‘identify

a ‘'recognition' 1lag, an 'implementation' lag, and alsoﬂan
'effectivenessf lag. The presence of éil‘these lags can &ery'
nell have .important implicationsg nith respect to> the
usefulness and effectiveness of a policy reaction functlon.
But again for praetlcal reasons, that is in order to keep
the analy51s within ‘manageable proportlons, we w1ll abstract i

. 8
from reallty once more and subsume these lags away.

F. Interdependence of Pol1cy Instruments and the Gevernment

Budget Constraint. _ B N
A closely related .issue | to f that,, of (the
‘endogeneity/exogeneity of policj instﬁuments is that of
_theiruinterdependencel Arelthe-menetar§ and frscal policy
L\Jyariablest independent of one  another ~or‘ are they
interrelated?‘Meny ecbnomists=would arque that the domestlc

‘menetary and © fiscal pollc1es are 1nterdependent v1a the

government ibudget constralnt which relates 'the budget
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deficit to its sourceslbf financing. This is& precisely the
‘ view that is ‘being employedv:in] this  study. The budget
constraint, in effect, reduces the degrees of 'freedom,ﬁin

. N .
setting the fiscal and monetary policy variables by one, and ' -

hédc , not all policy instruments can be,exogénous; Af léast'

. one ) must be endogenous via—fthis gbvernmeht budget

- constratfir, ' i ,

The government ' budget constraint , ééuates total
gové;nment‘expenditures withmfhe total flow of financing 
from: all sources. The expenditufe side would be the sum.df
such Fhings as wage and nog-wage government spénding; public
ihvgstménts,'unempldyment insurancé compensation and weifare
paymghts, inﬁerest paymehts oh debt outstanding, - and

El‘xt’ransf'er: *payments. To keep things slmple,_this expéhditure.
_side will heré be'modelled bzfﬁgy of aggregating together in
‘a -siqg;gwgafiable (gz{»élg kinésiof governpent"expendirqres
in réal  terms. _Interést paymenﬁs_ on. the ‘public debt,

howevér, will be treatgd separately« The - term BPf‘; as

previously-defined, :épresénis,ink;eal terms the outstanding

i stock ’d% the.pﬁblgl’éebggheld'by bg@seholds.,Tﬁps, interest
'paYments on the debt wiil.be given by the term rBP™', ’Qhefe
r, as defined befoFe; is'fhe nominal rate of interest. |
 The reven@e side, on the 6£her hand, can be théught to

"be composed of‘a whole?t?x strucéure_rénging from propérty'
taxes, direcf v%bd indi:;ct-.taxes, tariff \revenués and
royalties, to révénues froh crown corporaﬁions. Again to

N "Z,‘ .
keep things simple, one can modef fhe revenue side of the

¥
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government budget jconstraint in terms of a uniform” marginal

income tax rate (7). That is, as already indicated. in the

'HCOntext of- the consumption function earliér in‘this chapter,

the model 'contains a - fully indéxed‘tax system with real

- income and intérest payments being';he tax base.® In ofher

1

4,qud§,.tota; tax revenue in this system dénoted,T, willl be-

‘,given‘by:

T = r(y. + rBP '),
ig - - 13

RS

Given the ‘level . of ngernment expehditu}es and tax

revenues, any deficit will have to be financed in ~one or’

both of two ways: money creatior‘\'d debt i'éskUance'. There

is no banking sector in.tﬁis:model he government operates
. ' ‘%,‘*A I L s v -

a Central Bank which bu¥§1bonds from domestic households and
e [ S N : . - : .

pays for them with fiat money. In a closéd economy context

Q ‘ : : .
then, the Central Bank's balance sheet would 1look as

& ) e
B¢ = M,

where M refers to high powered money or base money, and B¢

to'.the nominal value of :bonds held by‘thé Central Bank.

Since there are no commercial banks, M is also the money
' g S

S~

'Certainly,:a fully indexed tax system is an unrealistic
assumption to make. The effective tax rates may increase
under inflation in the sense that increased money wages may

“in fact bring people into higher income tax brackets

irrespective of how their real incomes change. To allow for
such a fiscal drag, the rate of price inflation has to enter
as an argument in a net tax revenue function. Doing so,
however, would complicate the analysis unnecessarily.
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The total value of the stock of bonds outstandlng,

2
denote it by B ’ w0uld be the sum,of the value of the stock
of bonds held by the Central bank (B ), and that held by

I

: domest1c households (B). That is, '

in algebraic terms. However, since B®=M, .it follows that

i

]

.The'value of the total stock of bonds in the economy mUst be
eaual to the sum of the value of the stock of bonds held by
‘ domest1c households and money balances ‘ln the economy.'
Hence, when the Central Bank makes an'open market purchase
;of bonds from h0useholds, the money supply -increases, ana
the value~vof the stock :of bonds held by households'
decreases. That is to say, open market operat1ons have the‘
effect of. altering the comp051tlon of the public debt as the
follow1ng relatlonshlp, o T ":_ -~
| d'M+.dl'3=0,x
‘nust alvays hold true in this model' when open maf&et ‘

Ay

operations occur,
! Br1ng1ng all the above together, the government budget
~ constraint can, in real terms, be written as the following

expression:

(e
X
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G. Summxng-up the General Model

P~'DB + P-'DM = g + (1-7)rBP-' - ry. . (8.0)
This expression says nothing else than that ahy positive

financing requirement must result in bond sales to the

public, and/or new issues of base money.

Br1ng1ng all the preceed1ng together, the general model

.can. be specified to be composed of the follow1ng

expressions:’ ..

t

p= (1-a,) '&(y) + p* ! (3.0)
Dp* calp - p%) | o o | - 1(s.0)
y s cly - ry + (1- r)rBP"] +i(r = p*) +‘g,' . (5.0) "
r £ 1y, p*, Mp~", BP"") | T e
m-p'=zi(y -y") +gz(b - p*) , _— (7.0)
_P"'DM + P~ 'DB = § + (1-7)rBP"' - 1y . (8.0)

where,

0<a1<1'a>0'2150 052251'0<T<1'

y' = y and p = p.

' ’
Expressions (3 0) to (8.0) conStitute the base

equations of the system. Expre551on (3.0) represents the

* wage- pr1ce sector in the model, and (4.0) the adapt1ve

expectations mechan1sm."The, IS relationship is g1ven-by

- 'Note that expresslon (3.0) was obtalned by eliminating w-q

across expressions (1.0) and (2.0). - =

/

5



expression (5.0) and the LM by (6.0). The govefnment budget

_constfaint is given . by (8/0) add has the effect of

endoéehising one policy iﬁetrument. Expression (7.0), Ehe

: mbnetary policy reaction function, endogenises *monetary
growth but it will not be usedlihlell cases analysed.

The system - above embodies four potential | policy
instruments: thee money supply, debt issuance, government
spehding;.and the marginel tax‘rate. 'This; last instrument -
however,~ the _marginal tax ratei ﬁill be \ﬁreated as a
ceastant thfougheut the analysie, The emphasis fhus will be
on the endogepeitj’ of the remainingl three 5mﬂﬁcy‘

instruments,

the total d4fferential version of the system :
Totally differentiating the system glven in expressions

(3.0) to (8.0) with respect to time, one obtains:

Dp = ‘a;Dy +‘Dp*' ' -ej, — JT 5 (3.1)
pp* = a(p - p*) - o o (4.0),
. (1-c,)Dy = ¢BP~ 'r(b-p) + (cyBP~'+c,)Dr | | b
| + c,Dp? *+ Dg : : ' | (5.1)
Dr = 1 Dy + 1,0p* +.1,MP~"(m-p) + 1,BP '(b-p) '-—!\(6\.1)
Dm = z,Dy + zsz l ' o | (7;}5\*
MP- 'Dm + MP 'm(m-p) + BP” ‘Db + BP" ‘b(b p) Dg \
- ™Dy + (1-7)BP" 'r(b-p) + (1- f)ap 'Dr ©(8.1)

where,
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az = (1 -a;)"'¢, >0

- cy f\f;fj7- T) > 0 0 <c, < 1
c; & TR0 '

Cy = -Ccz > 0

1, >0 w

l, <0

1, <0

1> 0 \

z, /0 _ }

0 z, S 1

b = Bf'DB_, the growth rate of debt issuaﬁce,

m = M 'DM, the rate of monetary growth,

and,

o)
"

P"'DP, the rate of price inflation.

The coefficient a, captures the influence of demand

pressure‘ on price inflation operatinglindependenily and via
the wége-price.nexus.aThe coeffiéient c, is the net margihal"
pfopens{ty_ to consume anavis less than the gross marginal
xbropensitj to consume éiven by c¢'. The coefficients ¢, and -
ca are arithmetically equél and are attached to investment -
behaviour in the model. An increase in the ‘real : interest
rate, induced by an 1ncfease in the nom1nal 1nterest rgte,
will crowd out investment expend1tures and, hence, €2 is
negadive. On the other hand, an upvard expectational
o)

‘adjustment reduces the real interest rate .leading to a

g ‘
positive investment effect and, hence, c, is posptive.
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Lastly, the coefficiedts 1,, 1;, 1,, andvl., are difectly
related to the elasticigégé of the interest gate Qith
respect‘ to real income, expectational adjustments, money
supply variations, and debt issuance, respectively. An
increase in iﬁcome would push ‘interest rates up via the
transactions demaﬁd for money.  Upward: expéctational
adjustments would generate éﬁset substitution effects out of
money and into reai goods thus put??ﬁg downward préssure on
the interest rate. Monetary expansion will also reduce the
‘interest rate, whilemdebt issuance would increase it wvia
increasing the pfesSures on the demand for loanable’funds.
Td_eliminate‘p* and Dp* across the system, invert
: expression (3.0) making (p p )\the sub]ect then substitute
the result into expression (4 0) and subsequently eliminate

Dp* across the  system to .obta1p\ the following

expressions:'®

| Dp = a:Dy + aa,(y.- y) | : (3.2)
(1-c,)Dy = ¢,BP "r(b-p) + (c,BP"'+c,)Dr ‘

+ mascs(y-y) + Dg (5.2)

Dr = 1,Dy + aa,l,(y-y) + 1,MP~'(m-p) + l.Bgd7(b-p) (6.2)

. — - - = - s - ——

'*From (3.0) obtain,
PP = (1—a, "¢(y) (3.0)°'

Eliminate (p -sp *) across (3.0)" above, and (4.0), to
obtain: .

Dp = a(1-a,) '&(y) (4.1)
¢(y) upon linearigsation around the equilibrium real output .
Y, ylelds ¢, (y - y) Hence, (4.1) becomes:

Dp = aaz(y - y) (4.2)
Subst1tut1n? pp* given in (4.2) into express1ons (3.1),
(5.1), and (6.1), then one obtains the system given by
expressxons (3.2), (5.2), (6.2), (7.1), and (8.1).
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Dm = z,Dy + z,Dp . : ' (7.1)
MP- 'Dm + MP" 'm(m-p) + BP 'Db_+ BP~ 'b(b-p) =.Dg

= tDy + (1-7)BP 'r(b-p) + (1-7)BP 'Dr  (8.1)

with the monetary pol1cy reaction function in place,
End’ w1th the tax‘%ate (1) a constant, then one of b and g,
must . be 'exogenous and “the other ‘endogenous via the budget

contraint. In such a scenario, 'the model comprises five

.endogenous variables: price inflation, real output, monetary.

. 4 -
growth, the interest rate, and one of real government
~spending and the growth rate of debt issuance. When the
monetary policy reaction function is subsumed away then the

- Ay

systeﬁ compfises"fdhr ehdogenous variables, the inflation
rate, real optput, the 1interest rate, and one policy
ihstrument.

I'd
H. An overview of the model: a Sketch of the Inflationary

+ Process .

v To trace out the 1nflat1onary process embodied in the
general model, assume that 1n1t}a11¥ an expan51onary fiscal
policy"increases ’aggregate demand beyond. the economy's
capacity to-produce. How will the model economy respond to
this shock? What can be said at the very, outset is that such

an - increase .in the Tate of spendlng, however<caused, can

only continue if it is accompanied kby sustained monetary

S——

. , . R \
!

expansion. - T



From the price equation in.expression (2.0), it is seen
that increased demand pressure will have an independeﬁt
effect on product prices. This 1nflaiipnary consequence of
excess demand will set off whatvone may call a wage-price
spiral. Gigen the purely bargaining model of wage setting in
‘the system, the inflation induced by increased demand
pressure . will raise nominal wvages. This increase in money
- wages will subsequently feed back into prices on a
one-to-one basis g1ven the normal-cost-pricing incorporated
into the general model. This development will generate
further wage adjustments, which in turn will generate
furfher price adjustments, and so on? .

Increased demand pressure in the éenetal mode; lea;s
»direetly into wage and price adjustments as the censeQ3E:ce
of no lag being imposed on ihé wage-price nexus. With a liir
‘in operation in the wage-price subsystem, ‘the initial
adjustment due to increased demand pressure would fall on
suantities,‘That is, the business sector would respond to g
increased’ spendingrinitially, not by raising ngees, but‘by S
reducing inventories.and expanding their outputs. Increases
in preduciion kouia)ebentually lead to increased wages via
an increased demand for .inputs:.

Increased wage costs raise productidn costs éhrough the
inter-industry sttuefﬁ?eians firms would subsequently raise
‘prices. Price increases would then feed into the. wage

bargaining process with labour demands for higher wages to

compensate for cost of living increases. Increased labour
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- costs induce further price increases, and the s&oéess
continues spirally in the form of rounds of wage and price

!

increases.. ‘
[

However, the only 1la§ in our system ' comes from’

¥

expectational agjustments which are slow because past actual
" 0 Ay

inflation experience 'is allowed to 'ihfluencel expectations
formation., Inducéd : inflation,’ by ingreasing the
éxpectations—in{lation gap, wi;l result in upward
expecfétional adjustments with gg‘ed of response a. The
Bigger e is, the faster the adjusﬁmeht will be. .

Inflationary’ expectatiéns, once under way, will feed

back into the wage-price mechanism as money wages adjust in
an ex-ante 'sensg bto changes in inflationar} expectatibns.
The model, hence, .includes a feedback he§hanism betweenbwéée
and price adjustments, on the one hand, and expectational
adjustments on the other. That is to sa}, wage and Dprice
adjustments feed inpp expectational adjustments which in
tﬁtn feed back into further wagehand price adjustments, and

so on. |
Increased demand pressure and its consequences with

féspect to inflation and inflationary expectatioﬂ?’willvhave
repercussiéns in the goods and money markets. In the first
plaée, . increased demand preSsure will feed directly into
inte;est rate increases via the transactions demand for
money, and iﬁto further demand increases via the marginél

~

propensity to consume,



~ N
’ . L]
. \ 4

Inflatﬁon erodes the real values of money‘bqlences ahdf :
bonds outstanding. Reduced real money balances 1ead't0~‘
higher.interest rates. At the same time the teduced real
value of the stock of bonds leads to lower 1nterest rates in
the money market and. generates a negative consumptxon effect
via reduced interest income 1qltpe goods market.‘ |

‘Upward expectationalJ adjustments induced by qhigher
inflation will also nave tepercussiong 'in‘the goods and
money nergets..ln the goode merket, upwaré‘?expectational
adjustments in effect put downward pressure on the real
1nterest rate, thus. addzng to dpmand pressure via a positive

€
investment effect thus.generated. In~the money market on the

other hand, upward expectational adjustments generate asset
substitution effects out of money and 1nto real goods thus
dr1v1ng the 1nterest rate dcwn. '

Changes in the interest rate, however caused; will féed

into the goods market affecting both consumpt1on, and

investment expendltures. If the interest rate 1nc 'ases,
then 1t will generate a po!&ve consumption effect via
1ncreased interest income anﬂ“ﬁ‘negatxve 1nvestment effect
'v;a a h1gher real interest rate. The net 1m9act upon output
will be determined by the relative magn1tudes of these two

_effects To 'the extent that .the investment effect dom1nates,

then the interest rate mechanism has a dampen1ng'effect on

A

S

. the economy in the sense that it dampens the fluctuations in

output.
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- At this. point 8 c&n be noted that the ‘interactions

»

between real output and the interest rate and\\sétween~ real
.\ ' u o—— q - . . ) t .
output and price inflation .are -simultaneous. Becayse.

expectationai adjustments are slow tqrboccur.- the interest

, ﬁlﬁé méchanism,> “to the extent tﬁat it dqmpéng the

*

- fluctuations in ogmeut, will have a dampening effect on

of

expebtaiional a '_nts aé well, T

Thus far, , talked about the relationships and

feedback  mechani S, that exiSt,yﬁith . respgct to the

'ﬁagefprige sector, expectational adjustments, and aggregate
demand. That 1is to say, . we have been 'ignoring policy

responses. Considering first the budget constréiné, which in
) ) N ' .

effect endodenises one policy instrument, changes in real

% . .

.. outplit, inflation, and the interest rate -will geqerate"a

- ! o . .
~ policy response which will subsequently feed back into the,. -

B
1

whole sxptem. o - o \

v a

¢

The initial -increase in demand pressure, for .example,
’ ‘ ‘ ¢ » -
will-generate-more tax revenye thus allowing the . money

supﬁly to éontfact, or government eipenditurd; to;ihcgéasg;
or 'debgvissuance to deérease, dépending‘dn Ediicy ;egi@e."
An interest rate iﬁerease»will have repéfquSsioHsv £o; .thg
enddgenéus“‘,poliqy\ﬁ{instfumentN ,Qia \inéreaSQd intéreit"
payments. Inflatioﬁ;\on Ehy'other hand, by erodiﬁg the  real

4
values of '‘money balances and of the . stock of bonds
''The kind of initial shock that sets off the inflationary
process will also have. repercussions for the behaviour of
the model in general. With fiscal expansion as the policy
-shock that initiates inflation, either monetary growth or
the rate of debt issuance will have to increase endogenously
via the governyent budget constraint. o ' '

v S
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: outstanding, leads to - less 1nterest payments, easxng the
. ’N
pressures on monetary expans1on or debt 1ssuance, dependlng

. .
”agaln on policy regzme. At the. same time however, since

"e bonds and money serve as instruments of f1nanc1ng budget

deficits, they would have to be réé}aced or government
expebditures to'be'teduced.K’_

\.

.When a monetary. policy reaction : function is.

incorporated into the system, the budget constra;nt will be

determining. how debt"iSSUamce or govepnment expendlturesb
‘will oetaQ¢eGEed by:developments elsevhere in the economy.
The-VSYStemris simultaneous in nature an&, hence, any change
originating in any’Particula: matket will"have repercussions
for the entire. systéh. This ' is not ;52 case inhlongfrum
msteady state equ1librium' becaose alon§* a steady-stateﬁf

‘ equ1l1br1um~ path the system: is decomposable, as is shown in

:‘the next chapter.

) s ; T ' S
> ; (o ) ‘ ) &

-——————-——-———'—-——-ﬁ

'INote that such polxcy responses, as the case .is w1th every
51ngle coeff1c1ent 1n the system, constitute part1al
. =t R _\ ’ I




TI1. THE LONG- RUN PROPERTIES- QF THE MODEL AND ovxmsnoo'rmc
OF EQUILiBRlUM VALUES |

The long-run will here be ‘used to refer to the

\

steady-state equ111br1um that w1ll .eventually be realised if

‘th3‘ system is stable. The- short-run, by contrast wall‘beA

used to refer to a transxtxonal. phase 1n—between long-run'.

steady-states, durlng wh1ch the system adjusts to exogenous‘

-

or pol1cy shoc?s. e T .
- This .chapter deals :primarily w;th the long¥run

gnoperties of the systenm, -and  with overshooting of

eouilibrium  values ‘as can be inferred by -analytically -

7" comparing corresponding impact ‘and long-run multipliers.

s
o

ﬁy instruments under~alternative policy regimes will not here

be‘ coﬂ%ldered THe questlon that is. ra:sed is, what are the

o

“Howéver, impact - multipliers for endogenous policy -

‘censequences for the ‘le el of real output, the nominal

S gyf

dlnteresE rate, and the rate of price 1nflat10n, of exogenous
-~

Jncreases in the rates of monetary growth angd’ debt 1ssuance,t

. the “level ,of ’ government spendlng, “and *1nflatlonary

'expectat1ons° That is, what will here be con51dered is the',

o N

- 1S-LM subsystem extended by ‘the Ph1111ps curve relatlonsh1ph

/., ~~
S . . * : . -
e . .

44
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A. ‘Short-Run Multipliers in the Static Submodel

The " 1S-LM equations are the stat1c equatzons of the

" model', and in linear,form. with the autOnomous cpmponentsf

suppressed can’ be written“in]the fOllowing ekpreésions}'

.

4 1St (1 "oy = g+ (e BT ey + c.pt C(9)
- LM r = l,y + 1zp + 1,MP~ ' + 1,BP"' | o (10)

{ : " © . »

L4

To obtainushort—rpn,multlpllers-One.only'hastO%solve these

static equations of the system treating all Vafiables,i
except the. ones .explained; by the static equatibns,' as
eiygenous.,~1n the present context, the rate of price

inflation, ' inflationaryl expectations, ~thetA level of

J

governmen nte spending, 'anq the‘réteS‘pf menetaty grbwth'and

debt issuance, are all assumed \lto bey exogenous.
The correspondlng reauced form equatlons for real

output and ﬂhe nqmlnal 1nterest rate .can be read1ly obtalnedj

_by,”abxmanatlng each ‘of these varlables across the statlc

: subsf%tem glven in express1ons (9) and (10) above.

r]

P
L34
&

M$ ..

Ellngathg »Eﬁé nomlnal interest rate across these two
ﬁi:

‘ttlons one obtalns the foilow1ng ‘reduced fprm\ equatlon
t’w -~ ' . )

for real'outpUt;

e L
- } o, .

v o P S

[1tc,f1;(chPfffc2)]y g +M§§%§12(C,BP"+CZ)]p*
-+ 13 _&C1BP_’+C2)

+ ‘l.BP "(cBP: '+c,), (1)
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. . . t

wh1c§ﬁdef1nes the short run aggregate demand relatzonshxp:

- Similarly, e11m1nat1ng real output across the same

equatfonshA(Q)'and (10) one obtains the following reducgd.‘

form eqpit@on %the nomlnal rate of interest:

'_. 4. ?‘31 1‘1’

. i ‘! ;
[1‘C1‘1J(C1BP 1*‘Cz)']l' = [11C3+;z(1‘lc;)']p*

d »

S+ 1,MP ' (1-c,) -

+ 14BP™"(1-c,) + 'L, (12)

. C , \d
Fromutheée;reduced.form equations

: thé corresponding short-run multipliers) Note, however; that
[1-ci‘lv1(¢139'1+cz)]:

is the denom1nator of the afore mentioned multipliers. Its:

4

ne can eas1ly' ain™

~,,,‘~ .

. sign éomes'to_ibe amblguous unde:\,the -influence . of thq o

component ¢,BP™', which represents a consumption effect
.induced by interest rate changes through their impact upon

interest _'income, and which enters. the denominator in
.’ ' " L)

question negatively, thus reducing its positivity.
> Assume that c1BP"' is constant, and furthermo;e,.that
(cyBP"'+c,) 1is negative. The .denominator of ‘the I1S-LM

" multiplier, under these assumptions, will be constant and
R ' | S

unambiguously positive.'?

______ O P
'’Note that without the assumption ‘that cyBP"' is a
constant, all the corresponding mult1pl1ers w111 be .
variable. Treat1ng thlS term as constant is eqguivalent to
- asguming that BP"' is constant, which would be the case if B
;;,ya P are row1ng at. approxlmately the samé rate. This can
";”;val1d qn ‘the ne1ghbourhood -of long-run equ1l1br1um.

.

N
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=~ Note that c,BP'5+c,~being positive Qduld imply hﬁat'the
IS curve is pos1t1vely sloped From expme551on (9) ne can
readzﬂy ‘obtain that the slope of the 1S curve is g;ben by
the term '

(1“c,)[c.BP ’+c |

+

JS1nce c, is positive but str1ctly less than unity, the slope
of the static IS curve wlll be negatlve 1f, and onﬁy if, the)
‘term c,BP"- ‘+cz is negatlve.
Denotxng the denomlnator of the statlc I1s-LM multlpller"
“by ﬁ the correspﬂndlng short-run multlpllers can then be
'wr1tten as thq;followxng expressions: ; | -
_ m»' v : -

§9-1>0 . . . ' ’ \

{-
Q.

ake .

: ]

-

A o4

1,2°' >0

ai%
"

. ' -1 W
l;(CjBP_,'f'Cz)Q-‘ %%—‘> 0 :

£l

51
I

’ 3= 1
= 1,(1-c,)Q" i’d‘%— <0

A<

. ‘ i
= l.(C'1BP;‘+C3)Q-1 %’g—— < 0

. :1‘ h
~ dr =\l.(1_c‘)9-1 dBP >0.
)
. ® ) } ., . . //
dy _ ap- 1 dMp-! dpp-' -1
3 7 @B lrea) s S v 1y ey e

= {(1-¢c,)[1, 4% + 1, 'd—Bgl;_‘]m-' 2

Bl5 -
U



= [C3+12(C13P-‘+c2)]n-‘ >0

Qs fQ, Q|
Lol Lo _'U .

= [licy+l.(1=cy) e 2

It must be noted however, that the standard textbook

o d
mult1p11ers 1nvolve the der1vat1ves MP' aﬁﬁrf, BE- T and

\ .
. g;_ lnstead of . tﬁe derlvatlves 'dmf gEl‘ g%’_ and g% -

',respectlvely. The mu1t1pl1ers here and ‘the standard textbook
. s ,
mult1p11ers ‘are exactly the same pcond1t1oned on the

' derlvataves a— and gg both be1ng p051t1ve in.the short-run.
'Given _the, assumptlon that (c,BP ‘+cz) 1s negatxve,.

whlch means that an 1ncrease, say, in. the. nom1nal rate of-

interest -w111 lead to a reductlon 1n ‘real output prec1sely”.

because the IS curve is negatlvely sloped, "an. increase 'inﬂ
“the level of. govepnment spendlng will be expans1onary, andﬁ
‘w1ll also push the nomlnal rate of 1nterest up via the
transact;ons demand for“ real money balances. A monetaryf
-expansion_wiil also het expansionary w1thu_respect" to the
~ level bof.‘reai .outout bf Qay of reduc1ng the rate of
interest, which will feed into the goods market with a
p051t1ve tnvestment effect and a negat1ve consumpt1on effect.
;-due to reduced 1nterest 1ncome. A reductlon in the ratei of
71nterest ~is here expansignary by vrrtue' of the assumed
negat1v1ty of the term (c,BP ‘+cz) |
}An ‘1ncrease 1n the rate of debt 1ssuance, on the other
1hand will generate effects ‘that parallel those associated

with monetary expan51on‘.but-_wh;ch} work in the opposite
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“direction. In‘the~money‘market, increased debt. issuance will
have the effect of raising the nomipal rate, of interest
which in turn will feed into the goods market generating a
neaative’ouﬁput effecf.‘ | |

‘Inflation will feed 'into the money market wifh
‘ambiguous reperéuséions for thélhominal ‘rate of ‘ihterest.
That is to say, the'partiéloderivative; gé; is not sign;ble;_

“Inflatidh will have the effects bf.redqiifg the regi, stécks
lof moﬁeyibalénCes ;nd boﬁds dutstandiﬂévaaeduced real money
bélancés éush‘the interest rate ﬁb‘wﬁile_;educgd real public
débt pushes if'down; Thé,net effect would depend on :elativé
‘elasticities in the money market. The interest rate will
}increasef ’cete:is "paribus, to thg extent that thé money .
market is more serisitive to money‘suppiy VAriations than it
is to changes in the real public debt.'s ﬁ |
: Thé‘bon—éfghabilify'df';hé pértiallderivative, g%, is a
direct consequence 6f~£hei nbn45ignability of ‘the partial
derivétiﬁg; g%;”Observqgthat;

dBP‘?-=.ﬂ1 dr

1, dp T-c, dp°

y-1.
dMPp + 1,

‘substituting this tes%§t in the derivative, g%, one can

write:

'‘Note that, if BP"' was not an argument in the ‘money market
;quation"then, induced inflation would unambiguously

‘generate the usual cost-push effects, That is to say, the
nominal rate of interest would unambiguously increase and

the level of real output would decrease assuming a - " -
negatively sloped IS curve. : = -



'gx _ ciBP '+c, ar - <
P T-cy dp.

From this expression it is apparent that.the sign of g%

- would directly depend on the 51gn of g%., Furthermore, the
1 : !
coefficient, ‘SL%EETIEly is the inverse of the%slope of the
*

IS curve and hence, it is negatlve in sign -

the extent
that the IS is negatively sloped Consequently,‘ax ahd
must have oppos1te signs. )
Upward expectatlonal‘ adjustmente uhill have the
Lconsequence of increasing the levei of,real output but their
effect on the rate of interest comes to be ambiguous,
manifested in th, nqn-81gnab111ty of the derivative 351.‘
J Upward expeét&tlonal adjustments will generate asget
. subst1tutlon effects out og money and 1nto real goods thus
'forc1ng the rate of interest down. But- the same asset
_”eubstitutien’effects have the effect of raising the leveH of
real eutput,‘ thus driving the ihtereet,.rate up via the
transéctions7 demand‘ for money. The net effect . - of .
éxbectational v edjustments' on the rate of interest is

not-signable.

B. Thé Phillips-Curve Relationship aﬁ'Short-Rhn Multipliers

Having discussed the. short-run' multipliers‘ in the
context of the IS-LM subsystem, the question to be raised is
one that invgihee' the impact or short-run effects of
exegenous and . policy changes in the system. In pahticular,

the concern will be with the Phillips~curve relationship
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 .whi1e continuing 'tb treat inflationary _expectétipns,
government eipenditures, and the ratés of monetary growth
and debt issuance as exogenous. o - .

The - Phillips-curve relationship developed in the

preceeding chapter has the following form:
p = (1-a,)“§(y)'+ pf. _ - (3.0)

‘Linearising the  function &(y) around the long-run
~equilibrium value of its argument 'y, the above expression

can be rewritten in the following way:
p =.a.(y-y) +p : (13)

where, az.¥ (1—a,)'f§,f> 0. - | S !

Short-run mqltiﬁiiers with respect to changes in tﬁe
policy variables g, m, and b, and inflationary expedéationsﬁi
can be, easily obtained from expression (13),

! ) hd

Q,
Yo
n
[+
N
Qs
215
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o
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S
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Tne .signs of‘tha”short-run multipliers were obtained on the
basia of the positivity of the parameter a,, and the signs
of tne derivativea gx, gx g%, and Qx‘;

. *An 1ncrease in the level of government spending and the
“rata of monetary ‘ expan51on both have inflationary
COngequences that come about via increased demand pressure
operat1ng 1ndependently and via the wage-prlca nexus.
Increased debt 1ssuance, on. the other hand by . reduding

demand pressure via ancreas1ng the nominal rate of 1nterest,

nets out deflatlonary. Expectational adjustments, lastly,

will be inflat1onary d1rect1y via the wage-price nexus, and

o

indirectly - tla increased demand pressure.

However, whether or not such effects can be sustained

" in the long-run, is a different question, L

C. The Long-Run Steady-State Equilibrium Conditions of the

System.

»

everything is constant and, hence, to ;oktain the 1long-run

properties of the system, “one only has to set all growth

o

In a static steady-state equilibrium  position

)
Il

rates equal to zero. A stat1onary steady ‘state equ1l1brium‘/

position, however, 1is not very 1nterest1ng and we are not

cons1der1ng one here. Instead we do consider a -dynamic

.Steady State equilibrium path in which all real variables.

are constant and allAnominal!magnitudes are growing at a

»

common constant Trate. That is, real output, the real money

supply, the real value of the atock of bonds outstanding,
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and real government expenditures, are all constant.’ The
nominal money stock on the other hand, the value of the
stock of bonds 1in nominal terms, product prices and
associated expectations, all grow at a common constant rate.

In fact, by setting Dp,}Dp*, Dy, Dm and Db equal *&o
zero in the system specified above, onigzbtaiUS‘the result
that in the long-run the following condity ns,

v

must hold.

By substituting ‘ the above conditions in  the
Phillips-curve relat}onshib, given iq; expression (13) in ’
linear form, it can be readily established that in the
long-run ex;ess'demand will be zero. That is to say, in the
long-run, actual and gxpected.inﬁlation coincide su;h that,

a;(y - y) =0
énd; hence,

-

Y = Y . '

In -the long-run, ouEput is at full capacity utilisation and
excess deﬁand consquently is‘zero.

LikewiEé, by substituting -the éame equilibrium
conditions into the expression for wage setting béhavibur

specified in chapter three,
w=g+ap+ (1-a,)p", | (1.0)
N - N '

it can be easily established that, . » &

- Y

v =p+q,



or equivplently, | B {;D’

R

P=w - q.
That is, in the long-run product prices grow at the same
rate as unit labour costs. |

Summing up, in 'ldng-run steady-state equilibria the

system will be charactefised by the following conditions:

=
"
ol
"
]
o

(14)

e
#
i

(15)

L
"
ol
+
a

¥

In such a long-run scenario. the system is recursive or .

“decompqsablé in nature. This results from the fact -that

*

expectations enter the -inflationary process with full power.

-

That is to say, with a given production technology, the

conditions in"the labour market determine the equ111br1um

level of ut111sation and money ¢is neutral, Hgnce, ‘in a

steady state the economy operates as if output-is a supply
determined phenomenon. Money is neutral in the long;run and
inflation is purely a monetary :phenomenon. Monetary

- /

expans1on will feed 1nto'anlat1on in a one-for-one. fashion

and vill have no real effects.

D. Long-Run Multipliers
In the long-run;}:perefore, the sYstem is decomposable
in that“output is a suppf}'side pheﬁomenon, and inflatﬁbm a

pUrely monetary phenomenbn. Since outplut is constant at the
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full capacity utilisation rat;, it follows that all the

corresponding multipl1J@s must be zero. That is,
dy _dy _dy . dy .
KR EE R

Given the long-run “decomposability of the system, both

fiscal and monetary pol1c1es becbme totally ineffective to

.

move output and employment agound in" . steady-stgte
equilibria. This' is a result that §s borne out of the

natural - rate proposition that is bexng 1ngorporatedgint9uthe‘
. : * ! .
model. ‘:aﬁA ‘ S “ﬁ.g,“ o
From the condition that,

5 - .

p=p

one obtains the result that,

That is, there*is one-to-one corresp

Ani increase oinff;

® ‘k

' 'y
of monetary growth‘ ands debt lssqa
' ill ﬁave no effect i

3

h"_iti w111¢«hage -Qo

o

[

s to say,
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“ ' With the above in mind, consider again the IS Lﬁ

féubsysten' in long-run equilibrium ﬁﬁhich is given 1n the

fql}owing expressions: - | \\ S,
I1S:  (1-cy)y = g-% (c,BP '+c3)F '+ cop* - . (9)"
: . S ' ‘ .
LM:  © o= 1,y ¥ I,p° + 1,Mp-! + 1,Bp°' | . ©(10)"
Y R .

Totally dlfferentxatlng the expression for the- Iong-tUh xs

relat1onsh1p in (9)° one, obta1n5°

(1- c,)dy = dg + (c1BP '+c,)dr "'..Cadp S Ai"’ (9)'r
1% o X s ;
*{ N . ’ - 3 14 ) “ ” 5

Treatxng m and b constant and allow1ng g to vary yxelds

the following result:

PR (1 C1)al— =/(C|Bp 1+C )a——- 1 3-1’*'
{
Utilising the result found earlier in this sectlon that the

'gq_grnment spendlng multépller is zero in the “long-run, it

N .

can be established that,

d; =“_ | 1 \ S R :
dg cyBP '+c, = " -

—

which is ~posi;iv§,to the extent that the term c,BP '+c; is

negative.

ya

Allowing m tor vary while holding b and g constant, from,

expression (9)'' one can obtain: = ' -
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y e '<,1-c,>,,.g§~ - (e8P t4cy) $E 4, SR

,. "‘lf‘“r- ‘ k ] ' e \“ o : o (/ -
Slnce, monetary pollcy 1s neutral 1n the long run and}aE; 1
it follows that, . [ | '
' . L ‘ . . P A
- dk . €3 _ L
Sdm . "¢ BP-'+c¢, . L
. 5 . L . »T ey 2

A , n . \ 4
If thé above derlvatlve is posxtlve, wh1ch w11£t> “the
dMp- ' §

. e

case 1f c,BP ‘+cz is negatlve, then must be . negatave. x,*
* “a‘"* .

-

Cow51der expre551om»(6 0) spec1£1ed in

whzch 1s here rewrltten..

- . : ' h
b N

. M l=L(y, r,p* BPU ). . e.w

- T Mv e
‘.ItS‘ llnearlsed version  in lonﬁ—run equ111br1um w1th the
autonomous component suppressed would be°v_~7

f

. _ | N
e A
MP~' = L,y + LD’ # LT + LBP7!
tblli”t' i " : .
: where,5;x¥> 0o e - R S
3 - : - .- : ; R
R L R
) ahd - Lé > 0 i |
Consequently, o | :
‘ - | B o { h"'/ ) 5 »
dMp - dy ao* . GF -
S o gm— = Lt a{——w L. HE"m + L, E"dm )
LI 4 ﬁ’

chapter'fthree

-
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ay ~.gp -
Since, a%— =0 and'aE—u- 1, it
dMp- ! ! dr .
- “am T ke tobo gp
With dgr bositive. and the‘;coeff1c1ents L; and-L, both

. -1 .
negatlve, then Q%%__ will be negatlve.

That is, a ;sustalned hlgher rate of’monetafy grcwfﬁ
wlll/iead to a lower equ111br1u§ stock of real \balances
because people economlse on mpney hold1ngs in real terms.
The sustalned higher rate of mo etary growth :; the long ruﬁ

fal

generates a hlgher rate  of price 1nflat1on and'higher 

1nflat1onary expectatlons, inducing people - to substitute

away from real balances and ‘into real goeds aé?a‘way'of

hoiding,thelrywealth.arn othe' words,"higher inflationary

N s e _
expectations' generate asset substltut1on effects that lead

S
<to a portfol1o reallocatlon #u; of real money" balances. W1th
a 1ower stock of real,moh y balances, the_nom1nal-rate.of

interest uould‘_inC;ease-- nd, hence, the following two

; Ll ) : B ’ .

derivatives, '
? ;

R - N amp-'
.. ; \K >0 : anq . —ai—— <.0 f
implyveaCh\other. L B Cet €
. ,ﬂ. .}G « st : . . ‘ )
. Allow1ng now the rate of debt »1ssuance (b) to wvary,
_from the total dlfferentla} ‘ expre551on (9)'" we can '

obtaln the £ollow1ng resuit-"

‘? .
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(1 c,) a%— (c BP '+cz) gﬁ; + ¢ gg—.

Wlth aﬁ‘ = 0 and ag- 1 then, ' 1 o

t ) K ‘ N

_‘which"is exactly the same as g%—. Thishis not ‘surprising.
‘Since in the long-run 7 | e v
. m=p=p b, |
“theny o | - - ,
. dr_ _dr_ _dr__ _ c, s 0.
dm - db dp -~ c.BP '"+c, . ” .

¥ ‘ - | . ' E
' g " dMp-
-« Note that unllke the der1vat1ve, -

N .o . . -

+dBP-', gBP~' _ dBPT) _

db db =~ —dp T

et B L - oAt :

in the .Jong-run, ThlS 1s the case because in mthe present

-chapter we abstract from the 1nfluenceqof pollcy reg1mes by
treat1ng all policy 1nstruments as exogenous., The stock of
real ~money balaices ;w111 be affected in the long run by a
changq in e1ther'of the rates ‘of monetary . growth, or deBtft’
f1ssuance, -or F1ce (1nf1at10n. Thls is the case because a

|
~ change in eltherzone of these rates will have repercu551ons

for 1nf1at10nary expectat1ons and ?Bé }nomlnal rate cfn
'1nterest both of _whlch woulﬂ affect the . demand ~fct mcney.ﬁ
'balances.' That‘ is; althbugh the supply of nom1nal money 1sh
constant 1n thﬁ present context, the demand is varlable and,

. R 7. ,

.
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"henee,.the reel stock of._mqne§* balances- will also be
variable. Such a relationeniﬁ does, not exist vith respect té
the real stock,<of"bon§s “outstanding in the pfesent
context.'?® -
E.‘Fiscal-and Monetary Policies in the Short— end Long-kuns

| some of the multlpllers, as Just d1scuesed yanish in

“the - long run because the system, is decomposable in such
-‘long run steady states. e T N

~p = : L :
Flscal pol1cy 1s both expansionary and inflationary in

the short-run but not in the long run. That is to sey, an

1ncrease in- the‘ level of" government expendltutes in the

£

’short run, nets ogt to be expansionary for  as long as

] o : oty :
‘c,BP ’+cz is. negat1ve. and, - thus, the_denom;nator of the
IS-LM multiplier positive. The ﬁntereét nrate wvll also.

. ) . . tv-' i { . :
increase, thus crowding ~out 1nvestment expgndxtures. Th1s.~‘

. i

crowding out, however, - Wlll net be completé ~_,thef

short-run. o - y;" ' S 3.‘ S
In tne IOng-run"fiscal~boiicy* is ;otalf} ihegféﬁtive .

precisely bgcadse'.of complete' crowdlng out’. Th1s result
WR’ .

,segt rate mechan1sm. Observe that an

‘comes about v1a the 1n‘“

- increase 1n the levew of government spend1ng w111 ‘cause tﬁ“_*““
"*It is here 1mp11c1t1y assumed that 1nflat10nary ‘,ﬂ':‘,>'v£
’expectatlons induce a portfoflo reallocation out- ni real -
money balances and into real ds such that the demand for
~bonds is not- affected. As a?gued in section C of" ehapﬂe: v o
two,. with p~ an argument in"the money market ‘equation, then
for the model. to be complete it is necessary to explain”
- either the demand for real capltal goods or ‘the demand for
‘real bonds. Not having done so, the model violates an. adding.
up restriction. that would be 1mposed upon by a wealth
constraint, ,
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interest rate to increase in the’ long-run to a greater

™

 extent compared to ‘the short-run. That is ‘to say,
\ | |

v

’ dr - dr
dg- ~ dg*

This_result;can be shown algebraically in that,

by ¢ ST - rr(?,-*p—"'—"-v"

Hence, in response to an increase in the level of

government spending, the interest rate mechanism in the
long-run works simply to shift -demand from the przvate

‘sector to‘rhe government on a one- to one basis. Real’ output
. : ,A\;:

'_does not change and nelther does the inflation ratef

Wlth respectJ to monetary policy, consider an 1ncrease'
in the rate of monetary growth however - caused. That the

_monetary pol1dy mult1p11er is pos1t1ve in the short- run but

ﬁ zero in the long-run ‘1nd1cates as already "argued, that

,:

_monetary pol1cy is  neutral in the long-run as a monetary

'expan51on feeds one-to-one 1nto 1nf1at1on. v

In the' short -run, a. monetary expan51on would increase

the stock of real money balances, thus lower1ng the rate of

g 1nterest and generat1ng a- posxtlve output effect. But 1n the,

1ong-run, a monetary=expansion has the effect‘~oY” reducing

the stock of real money balances, hence push1ng the rate of

‘o

interest up. That is, the long- run effects o@ a sgﬁta1ned

'1ncrease_q1n the rate of monetary growth are in the opposite

LN



ﬁdirection than qu would -normally expect the effects of

I
.

' monetary expan51on to be., This’ result was rat1ona115ed in.

' the preceedxng sect1on by arquing that a monetary expansxon
in the long-run generates higher inflation and higher
1nflat1onary expectat1ons, “inducing peogle to economxse on

money holdings in real terms. This fact. /alone would give

_ !
\ L v

%

rise to an overshooting .proposition. { D

1) .

F. Overshooting of EQuilibrium Values L

In the short run, a monetary expansion lowers the rate

of interest by way vf a larger money stock. If this ’h1gher

rate of monetary growth is sustained, it will eventgally

build'into inflation pulling the rate of interest up in a

new equ1l1br1um with a reduced stock of real mOney balances.
For t%1s to be the case, the rate of price 1n£la€qon in this

“model must overshoot its long run equilibrium value. That
Ois, prec1sely because the system economises on real money
balances by way of asset substitution effects in‘respons to

higher inflation and. expected - inflation, ra . monetary

expansion will eventUally reduce the real stock of monej,flt

.will thus generate in transition an inflation ratgiﬁiarger
than the ‘one which it eventually ends up w1th as a necessary

.

,condltlon for reduc1ng geal money balances. Overshooting,

'um réquirements of

P8 in the system can

¥ ' . ® . . N P
also generate overshootzngaof equ 11 r1um values. " 4

A :
sq‘ 4 R
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bonsidek a situation.in which increased demand pressure

4 X .
‘Bets off an 1n£lat10nary process. In the model at hand, with

"~ an expectat1onal lag, the inflation rate will peak after the
level of feal output. There fs, in other words,‘ a lead-lag
relationship in this model between output anduthevrate of
price inflation.'The causal factor in this relatqonshlp is’
the 1nflat10nary expectatlons ‘that are built 1nto the system

&

from actual 1nilatxon exper1ence and whxch ‘take tlme to
adjust downwards. RS e \ '\,. -
hIf this is the case, then in a context _ofv monetary:
expansion, initially the stock of real money balances.
inqreases as the rate of price inflation is slow to‘respondz
‘ Output,'hence,'expends because of a low rate pof interest. As:
time'unfolds;thwever, and inflationery ‘expectations ' fall
behind'%'actual inflation v e*perience, an 1nflatxonary ’
psychology is gradually being buikt into the system, .wh1ch
u1t1mate1y becomes respons1b1e for hxgh 1nflatloﬂ~;avgy even .
when aggregate demand begins to slacken.

Output and pr1ces thus will overshoot thelr eguilibrium

'vaﬂues,,and the lead- lag relatxonsh1p that exists between :

.

them &ay well takewthe economy 1nto a stagflatlonary phase.

In all tha as been sa1d thus far,

,lallowed us t@%¢

: i/ < N
ﬁ-dxsequ 1i br1um beh&yu0ur of

'x

*?elatlonship between output and
- ; ) X X ) - ;

effects,~ and thea lead lag
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N

the rate of price inflation that is rooted in the

;}ggpectational‘lég, will lead to overshooting of both - real

e - S e

‘gutput and prié%{ inflation, and may potentially take the
_ Co :

system thfough dh}ihflationary recession. Thé question that

¥

will now be  raised is one that concerns the dynamic

stability of the system under alternative policy regimes:,

v



IV. DYNAMICS WITH MONETARY GROWTH ENDOGENOUS

This study employs the view that no£ all poiicy}
instruments can be independent of one anothér at each point‘
in .time. At least one of them must be endogenously
.determined' via the government budget cohstraint. ’Tﬂis
pargiéular ¢hapter deals with éhe' endogeneity of"mqnetary

.. growth, GSQe:nment' spending and the réte of growth of‘éébt
- {ssuance are both assumed to be held constant. The moﬁey
supply “thhs becomes.the variable that-will adjust so as to

F o
equate total government expenditures with the total flow of

financing from all sources.

A, The'godel and'its,CharacteristicvKuation N
When the rate of -monetary growth is assu&%@l&p,be
endogenous via the 'governhent budget cénstréint, the
monetary policy reaétion functionvis,‘in effect, subsumed
avay. Government spendjng being constantgiit washes out of
the differential ve;sion of the system. iggt issuance on ‘the

other hand, is here being exogenised'byﬁﬁgéguming. that its
grbwth‘ réte is constant and has thﬁ?&g?ﬁe it is to have in
the long-run steady inflation equilxbiium path. That 1is to
say, b=b and Db=0. - | o
With the abové _stéted éssumptions,“,xthé;v?ﬁﬁ§i‘
" differential version of the general model wspecified.ih

chapter three in expressions (3.2), (5.2), 16.2), (7.1}, and
“ y - . o

;
6%

. -
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(8.15;‘takes the following form:

bp ='agDy‘+’ga,(y-§% ) ' , K o (3.2)
ii(H—cﬁ)Dy = ¢,BP '"r(b-p) + [c;BP“'+cz]Dr + aa,c,(y-y) (5.3)
“Dr =§3,Dy + q£,12(3-§)5r 1,MP " (m=p) + 14BP”'(B-p) © (6.3),

MP~'Dm + MP"'m(m-p) + BP~'B(b-p) = - rDy . |

+ (1-7)BP 'r(b-p) + (1-7)BP" 'Dr  (8.2)

This 1is a dynamig simu{taneous system»invfoug-endogenous
variables: pr;ce inflgtion (p), real output (y), thelnbminal
interest rate (r), and monetary growth (m).

To study the dynamic properties of this §ystem, the
above  four equationé ‘may be linearised around the
corresponding steadf:inflation'equilibrium path. Let,

| | x(t) = & + [x(0) - x]ePt
where,:x.= p,.yi~r, and m. )
Note that X represents the vaiue the variable in guestion is

to have in the long-run, and x(0)-x the initial deviation

-

from that long-run value.
By '‘evaluating the corresponding partial derivatives at -
the long-run steédy-inflation solution one obtains the

following matrix expression:'*

O ——— . —— ————

'¢“The model at hand is in actual fact non-linear with the
non-linearities taking the form of initial deviations from
" equilibrium appearing multiplicatively. Such non-linearities
‘are here and throughout the analysis eliminated by assuming
that. the product of two initial deviations from equilibrium
is, in the neighbpurhood of that equilibrium, so.small as to
be legitimately set equal to rero. For more details on the
linearisation procedures.employed in this study, refer to
appendix 1, .o

L



pas*ad; 0 o -p 0
p(1-c,)-aazc; =p(c,BP '+c,) rc,BP"' 0
pl +aa;l, -p = =(1,MP"'+1,BP""') 1,MP"'
ot -p(1=-7)BP"" i Ev o (p¥a}up:J
| 7 .

'y (0)=-y | 0

e(0)-E | = o

pl0)-p o

v[m@)-m| {0
- -4 LJ

- . - - :
where, ¢, = r{1-7)BP '-bBP"'-mMP" ',
| .. ‘ - .
The detefminant of the characteristic matrix of the

system above, when evaluated and set equal to =zero, will

'yield'the following third degree characteristic equationﬁ

¥

kop® + kip? + kap + k3 = 0

where, '’

ko = (1-c1)‘-'l;(c.BP"+c3)
Ko o= B(1=c,) = Bly(c,BB-'+c,) - (1-c,) (1=r)BP"'1,
+ r(cyBP '+c;)1, + az(c,BP"+cz)(l,M§:‘+l,BP“)
ot a,rc,BP""' - aazfc,+lzkc.BP:J+c;)] | |
" kz = a;(cyBP"'+c;)m(1;MP" '+1,BP"') + a,mrc,BP"'
+ a3(cyBP~'+c;)1,[{r(1-7r)BP" '~bBP" '-mMP" ]

''Note that the term for the real stock of méney balances,
MP-', factors out of the characteristic equation as it is
common in all of its coefficients gnd, consequently, drops

odt. In addition, note that with p not an argument in the

money market equation, the coefficient 1, takes on the value
of zero and consequently the term l;(c,BP-'+c,) vanishes. -

®

o



- .a2(1~7)BP~'l,rc,BP-' + ¢ 2TC,BP" ! . .
+ @ap(cBP '+c,) (1,MP~ '#1,BP7 1) v
+ aa,c,(1-r)BP"'1, - QG:ﬁ[C;ilz(dynp-'+Cz)]
ky = aaz(c,BP"+cz)ﬁ(l;MP;‘+l.BPf‘) + qa,mrc,Bp- '
*+ aa,(c,BP "+c,)1,[r(1- f)BP"-bBP“-mMP“]
- aa,(1- T)BP" 'l,rc,BP"
The linearised system is of third’ order, Jcomp}ising
three first order diffefential equations: the Phillips-curve

relationship, the aggregate demand relationship implicit . in

the 1S-LM épparatus, and the equatfgn for the government‘
budget constraint. The initial system, however, is of fourth
_brder because the aggregate demand relationship is a secqnd +
orde:_différenfi 1 equation in the nominal rate of in;eresf.
It reduces toﬁSne of'fi;st\qrder and, hence, the system to
“one of third order, due to the lfnearisatipn/iprocedufes
eﬂployed here-in, and particularly ‘the remoJal’ of the
_inherent non-linearities by suppressing the:‘products -of
initial deviations from equilibrium (see.appendix 1), -

| The equ111br1um of the dynamic system in questlon_‘will
be stable if, and only if, all of théﬁcharacter1st1c roots
are either real‘negative numbers,,or conjugate complex pairs
with negative real‘parts.~A'necessary conditiqnm}or this to
hold true is that all the cpeffiéients of the charaéferis;ic~
equation have the same sign. This comes from the Descartes
rule.of signs whi¢h §tates'thgt the number of pqsitivé; real

roots to a polynomial equals the number of sign;éhanges

A
A ¥
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ailéciatcd vith it less an even inﬁogor. It thi; rule is
applicd to a situation in which there are no sign changes,
then onc would know from this that there can’be no pcsxtzve
real roots, tbus ruling out the possxbtlity of non-cyclical
instability

while this would be both necessary and sufficient for
tho dtability of tirst and second order systems, it w111 not
be su££1cient for third and higher order systems because it
cannot rule  out the possibility of conjugate complex rooté
with positive real parts. |

Hence, in the conﬁext of rthjs chapter with a third
order system, the cbndﬁtions that. will be necessary and
sufficient for stability are thg‘Routh-Hurwitz conditfghé.,
All the chi;actefistic robts .of the cubic chiractéristic :
eduatibn of the system will have A?gatibe real parts if, and

only if, the three principal minors of the matrix,

) E0Y . =
N ~ - . ,
) kl ko 0 ' : ) .
. : k, k; k! ,
) 0 0 ky | ’
i b e .

\ o .
i are all positive when normalising on the positivity of k.

‘ Thui, while ko, k,, k;, and k, being positive is a
\\nncﬁ“lary condition for the stability of the system, _it, 15

n@%* by itself sufficient, ?o: sufficiency 1: is furthet .

requited,thatqg »inequaljty, | ‘ \ 3\ o

. : Kika - kok; >
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holds:true,'* . R

B. Necessary Condxtlon3° the Pgsitivity. of ko.
; By 1nspect1ng the componénts of ko, it can be ‘seen that“
the only factor that may potentxally cause it to be negative

15 ‘t}ge mechamsm embodxed in the term c, BP +c2. The term

c,B? -fscaptures 8 con8umptlon effect hat ‘o rates vie .
¥ 5

et
1n€ereSt¢rneom§ Var1at1ons resulting from in erest rate

changes.; The term c., on the ‘other hand, captures an
i

oxnvestment effect induced by the safie interest rate. changes.
‘e”ﬁf These “‘two effec&s, however, work in opposite

»

d1reCQ1o€s‘ That 1skto say, an 1nterest rate 1ncrease puts

qbnardi pressure q@f- aggregate demand via ,a positive! .

: . . , N
eongumpt1on effect, and downward: pressure on aggregate

demand (‘V1a ih negative _investment . effect. 'Hehce, the
b p051t1V1ty of c,BP"+c, ,entéils a 'potentially explosive
3 ;

feedback ‘mechan1sm ‘1nvd the system that'ru

ftom‘intetest

[y

. rate 1ncreh5es, to output 1ncreases, to further interest
rate 1ncreases v1a the transactlons demand for money in this

. context | _ |

| if, however,‘the investment3effect indeced by idferest
rate changes:gdominates tﬁé consumbtion‘ effect 9imilafly
induced in thee oppos;te directioﬁ‘such that c4BP '+c,; is
negative, then an 1ncrease 'in the"interest éate will

‘ ’

subsequently lead to a decrease 1n output. The nega§1v1ty of.

\

cyBP" +c,, hence, - constxtutes a dampen1ng element. ine the

,.'*See appendix 2 for a more detailed account of the
\Routh-HurW1tz stabxlxty conditions.
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ko. But suff1c1ent thoughlr ﬁmay be, 1t is not necessaty.-It

7 is not’ -necessary Because ko,;embod1es another dampen;ngv

mechanism that woﬂ}&fthrough the leakage 1nto sav1ngs ngen‘

by 1 -C; poslt1ve. That is‘;to say,_ part of‘ the 1n1t1al

_‘*ncrease in demgnd pressure will l%vk out of the c1rcular'

1]

1/system and 1t 1s here suff1c1ent to ensure the p051tiv1ty of_

flow of product and 1ncome 1n “the® form of~ sav1ngs,‘ thus ,

vredqc1ng demand pressure.

~

. a '

leakage"effect coupled w1th the 1nvestment effect domlnate‘

What 1s requ1red for ko'to be positive is that thisff

the destab11151ng consequences of the assoc1ated onsumptlon‘r

K effect. That 15" for ko to be p051t1ve, the 1nequa11ty

¥ ¥ év“-' 1C3 > l,c,Bp T
;'ﬁust'holq;lv»*_., R A ,ﬁ,V';F' A
It' y"*’f0und ‘earlier in&fchapter ‘four that f‘:the
R ‘\ 5 /‘/’5"' P )

j pos1t1v1ty of the term c,BP“+cz 1mpl1es a pos1t1vely sloped ,

IS curve. It was also found}that

—— v B

f’ﬂé w1 (c,Bp ‘+cz) e f’ "”f

’

s the denomlnator of the statlc//T% LM~ multxpller. U51ng'

these :resul;s me can say, /ﬁh"thef.bas1s 'of» the abovel

i : - ..

v dlscu551on, that a p051t1vely 'sloped IS curve oes *not_

/

7z
Lgecessar1ly‘ lead to the negat1v1ty of ko Rrov1deaqthat the

"\ -
dehomlnator of the stat1c IS*LM multlpller 1S\p051t1ve.'

.9" _Q»_‘ re - e S RO
¢ ‘ . ' E . P

.
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C. Necessary Conditioh5° ‘the Positivity"of'k,. e mf._.,,
SRR s e
The‘,mechanisms that are embodied in ko just dlscussed~
'do not actually operage v1a 1nflat10n ad]ustments..They are

‘irather 1n1t1ated by 1ncreased demand pressure per se, -

ystem that also do not operate v1a Lnflna‘;d'on %;uittmepts.,

ere w1l}, _gr example, be stablllslng ‘consequences ]in.

vBe51des these, there will be further i} repepcuss1?sv in the ...

r-esponse> to ,demand pressure, occurrang via, the budget 1
"constralnt as 1nd1cated by the p051t1V1ty “of - the term rc,l,.

L]

.*Tai‘ rewenues ‘ yould 1ncrease, hence, allow1ng ‘for ~an

**gnaogenousv:monetary' contraction which w1ll 'put upward

£

‘ ptéésures on the.»1nterest rate thus leadlng to 1nvestment

crbwdlngkout. But th;s same 1nterest ‘rate ¥1ncrease, woula

J\‘s«o'v &

generai&*%fv deg¢ "”\1 1ng pr1t1w€ consumptlon !%fect v1a

”"1ncreasgd 1ntere t‘lncome whloh will he domlnated,' by the\

'afor mentloned negatlve 1nvestment effect gf c,BP’L4%§ is~¢‘
_1nd'ed negat1ve as d1scussed 1n the preceeding seqt1on.,”

,Nevertheless,"1ncréasedﬁ demand ‘pressure»w1ll'haveian;

Y -

. : . RN \.

Tinflat1onary' consequenc ‘ _ﬁthe wage-g§1ce4 nexqs. One
L - . i
~consequence ;of th1s nnduced 1nflat1on wlll be to erode the

.,real stocks of both money and bonds. *Reduceé real’zmoney

';balancé% “and real pub11o4&ebt w111,subseq:nnt1y feed into

vthe money market affect1n§ 1nterest r

,rw%y reduced real money balancgs push1n‘~g%v p,;urj : fﬁﬂa “f

&
‘freal aebt pushlng 1t down What the net effe?;f on:algﬁgg%sté.
. 2 : X
4rates would 1he 5§Ma_gatter of relatxve e1ast1c1t1es 1nzthe

»
‘ mbney market. The 1nterest rate w;ll Ancrease to ther extent
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‘that it 1s relatxvely more. . responsave to changes ~in reai‘
money balances than to changes in ‘the real value of bonds
ébtstandxng,,1n which case 1,MP"+1 BP" will be negatlve.

wd But if the above condxt1oﬂibolds true and the real

baiance' effect on the interest rate domlnates what one
call the ‘'real debt‘»eﬁfect,ongthe 1nterestvrate, it will

not be stabilising unless:. the interest .rate  irfduced
N § . . |

”investment | eﬁﬁect ’ dom1nates ﬁthe ‘similarly i#duced‘

pavs

consumptxon effect. ‘That is ’to say, if 1,MP7'+1,BP"' is
negatlve, then ‘C1BP 1+Czﬁbelng negafive}f‘?nhances‘“the

stab111ty of the system as the: term, - o .

. o ~a,(c¢cBP- ‘+cz)(1 MP ‘+1.BP ‘)!# o g
! 11 be pos1t1ve. - S - R C

e
v

i~

' However, ,the above mechaniSms w111 be augmented by

2

inﬁfgtion induced expectatlonal ad]ustments. Inflatlongry

R expectat1ons once under. way w1ll lead into further 1nflatlon
-

via the wage prlce nexus and will dlso ‘feed d1rect1y '1nto‘
;th godds and money m&rkets bg means of asset substltutlon
ts._- In‘ _the; money market, upward .expectatAOnal
ad)ustments w111 be generatlng asset substztut1on effects S
outf of money balances thus dr1v1ng the 1nterest rate doyn. ’
Thts economls1ng on real money balances w1ll feed 1nto the

goods: market 1* the ‘ form of an 1n&eased dgm d for real ,

v

;.goods.,Furthermore, the reduct1on 1n the 1nterest rate woﬁld

» A : . R . .
also - be adding" to demand pressure via 1nvestment
____________________ Ry %
"Note that these asset substltutxon effects as’ %ted 3!th
the interest rate mechanlsm, that .is, with the ¢ tflc;ent‘

[

l,,;,k present only because of the. 1nc1usxon of t an . .-
argument. 1n the money market eqpat1on.

- . e B
:‘ S Wtk NERET
a K B &nl\
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L 4 : .
~crowding-in, .. - . . - S L %1'
P A : » v .

" Hence, -‘even i lsMP '+1,BP" ' is negatlve, ‘ asset

‘substitution effects 1nduced by 1nflat1onary expectatxons
may be sufficiently strong.’ to cause an 1nterest rate
» » : .‘ ' )

decrease., What would now be a suff1c1ent cond1t1on for the

by
~

interes't rate . tto 1ncrease, though nod necessary " for

. Stablllty, 13 tx'le negatanIty of the term, | V‘»v.g.‘ R
“ . LA
| lJMP‘ T la BP- ‘s (112. ,,1‘

i N

" That is,’ wefﬂﬂnp - the~‘real balanoe effect on the v

interest ?rate-
suhsgitution y: fects 1n the morey market comb1ned together.'

o domxnate ‘the real debt‘. and asset

1f thié hol

s true, then the 1nterest rate mechanlsm w111 be
» ¥
dStéblllSlng 1f c,BP ‘+c2 is also negatlve. ’»y&é .
*_  In summary, in ‘the context'ofytﬂefcoefficient Ky, what‘
S e .

will efisure ‘that the 1nterest - rate" (Wlll " increase), ine

response to demapd pressure, is the iollow1ng 1nequal1
. -
m11 - azlaMP-1 13 >\azl BP -. dazlz,

3

hold1ng true,oThat 1s to say, the sum of the demand pressure’
effect yia tgf transactlons demand for money, and the real
baiance ‘effects -1nduced by éﬁnflatlon and - monetary
gontractlon .via Lthe budget constra1nt; shouid domlnate the,
'l‘%um of the’ real d;)t? and the expectatwns 1nduced 1nterest’
rq;e effects.“ ' |

Couplxng the ‘above’ condrt;on w1th a negat1ve c,BP’ +cz,
A
the only source of negat1y1ty in the coefﬁlcxent, k,, would
**Note that the terms monetary contractlon'and monetary
.expansion, are, here and throughout the analysis, uysed to
.refeghto a decrease or an 1ncrease 1n the rate of monetafy
gfowt respect1ve1y. o 7 o

N

v

» ..
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remain to be the influence of upward expectational”
] ;

»
»

adjustmentg on ninvestment expendltures v1a a reduced real

14

interest rate in the context of ‘the asset substitution.. ..

-

P »
effects man1fested in tge:negat1v1¢y of the term -aa;Cy. .
‘ j N m ; . .
”} i i ' :
D Necessary Condxtuons. the.sxuwty of k',. .

L.

Infﬂatlonary expectatzons, once ‘under. way, Ylll feed
e o I
1nto/furthe§ 1nﬁlatlon v1a the wage pr1ce nexus, .and the
RO I*‘\ N .
n reduction “in wteal money balances and 1n the rd‘l' ﬂk wall

be enhanced. Tﬂ@ egconsequences, he51des feed1ng i

¢

the
money markeg} as prev1odsly [ scussed W1th real’ balance ‘and -

.
real debt effects, w111 alg% feed'lnto éh‘LbUdg:S conssga1nt

cau51ng an endogenous monetary expanS1oﬂ Since both mone{‘

balances and bonds are 1nstruments\of f1nané1ng, ero ion a%
ok Yl K

O

75

“their real values will lead to what' one mayl'call a5;';

- ' P

replacement monetary expan51on. Thxs monetary expanslon wxll &

s

in tur

eed"1nto the money maridt lower;ng the rate of"

B . 4
A - N

, r \ o LY o d'kl'f
R To the - e{tent that the interest rate 1nduced 1nvestment

effect dom1nates‘the correspondlng consumpt1on effect, the
A\ o

: above drop ‘in the rate of 1nterest will be expan51onary -

,addlng to the demand pressure alreagy An pla e:. ThD$1f?fh&“&,

*negat1V1ty€5 of he‘ term c,BP ‘+cz does here
._potent1a1 sou_ge of 1nstab1\1ty embedded 1n the term
| ’O'-aaz(c,BP t4c;)1; (bBP"+nMP")

- .

It c,BP '4+c, is 1ndeed negative, then the destab1lls1ng

ﬁtrends genemated "by _ the mechan!sms embedded :;h _tﬁeffﬂg

14 o -
.

8
al

{
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’ “immediately preceeding terﬁ“w1ll for stabllxty. have no Bb*

domlnated by the d‘mpen;?g trends embodxed in the t

® ;L o

-y

-~ aaz(C.BP"+c2)m(13MP'f+
and | ‘f | . 1
- ﬁz"d».gﬂséazitz ,T(1=7)BP" "4 .
¢ ‘ ’W : ° ' ;. T b
The reductio '

'iprea}ﬁdebt dUe-to~inflatjon, whilem

‘leading - to Pounsion ”by‘ v;rtue of its role in

deficit -financing, ;”leads ta  monetary ' contraction -

s -‘'endogenously by way ‘of reduced interest payments. This -

latter 'ﬁonetary contractiop is, in  and of itself
stabilising as\it'pushes'inte . rates up w1th a. subsequent

) - : BN ; . N
crowdlng out ~o£ 1nvestmentwéexpendltures. In_ add1t1qn, 1y 00

.reduced 1nterest payments 1mphy'a reduced 1nterest 1ncome
L &

whlch ‘has an \asSoc1ated stab11151ng .negat1ve 'consumptlon -
v ’ffect. . L et

. ;‘, o /Y Y . “
T How does the endogene1ty of monetary .growth affect the S
«

»

'rp051t1v1ty of Zwﬁ reduct1on in real money ba Snoes leads:

to monetary expans1on v1a the budget constralnt A reduct1on :

o _ e
“1n the real debt due to 1anat10

‘,‘on the other hand -also
. ,‘f".,,g . AN

rtéuses | ”etary eipans1on but 1t does at the same time

i w

»_;oause monetary contracslon as 1nterest payments on the'

i

g publlc debt.are reduced To the extent that an 1nterest rate

1ncrease is dampen1ng, a: monetary contractlon becomea

‘v ,,13‘

deS1reable in. the sense that it dampens output Eh%s w;%“

“ come. about if the 1nequa11ty gffjlj . _.'“:;“eff; . "],'f'r :
. o | " ’ g . | . 3 A-‘if-’t_? g o ," - . _-. S

. ‘ RN : ‘Q'v: ) s
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folds true. T \ R T TR v
¢ v This ineguali simply says that' the.: net flow onﬂryif

) ~payments between thdl oVernment and the ‘pr1vate 'segtor Sia

bond accodhb, must be larger than the 1ncrease in the stock {';"
uv} .

' pf ‘real money balances. Other#ﬁse bezng the ,case,afthe =

endogenezty oj menetavy fith vza.the'budget conSttaint_

adds to the negat1v1t». x ky and hence introduces ’a

destabxixs1ng element 1nto Eﬁévg§stem“~;’f‘f-f SACTR
- R ‘ ‘ PR :
5 . ' ‘ e L e
~ E. Nq‘c&esary Cond:tzons- the Posxtw:ty,‘kv,. o
' l,ﬁjl Before" ’ expectatlonal adjustments ke‘ effect, the
‘iﬁ!lat1on 1nduced by 1ncﬂeased demand pressure opetating

PR 2 w
thvough the wage price . 'nexus will genergup ptec1se¥y the

same effec;s, qua11tat1ve1y speak1ng, t'.t_ were ‘\jUSt

Py

w
dlSCUSBGd in the context of e coeff1c1ent k,. Thzs can be

very clearly §3en by rewr1t1ﬂg the cOeff1C1ent kz in the

oo . @3 - o v ‘ o
follovung vay: e " 5 F UURIEEE S SRR A

. o R N : N ! ’
[ T, . . . : . Ay
. - N S . A + N - 3
S N i * . . . . . .

L

ks = (1/a)k; + ga,rcBP~ 1 '-J;fhz fe' -ﬁ%ff";?ffl‘ \

L
>
LN

-+ ¢az(c|BP"+cz)(l,MP"+1 BP- ‘) CE TS T e

Lo 03203(1“T)BP"13 - aazm[c3+1 (c:BP"+c 2.
‘-OnCe -1nflat1onary expectatlon§ get un&ér way, however, :

‘they w111 generate the same destabllxsxng asset subst1tutron

) e£fects that were prevxously dlscussed 1n the«context of k,.
SRR~ S R
That 1s, 1nflatlonary .xpectat1ons generate .destab1lzsxng



Rpgx S

Vreperéusd'dns for the system by means of aSSet substitutioh“

effects that reduce- }he demand for. money balances thereby

lower1ng the 1nterest rate, and 1ncrease the demand for’real

fcapltal goods.‘ I ' SN, -

n

Tﬁg%;ﬁﬁ,@mothlng new is added qua11tat1Vely by ths coefficient
R R i

: L e B
. of the’ characterlst1c equatlons It\iv}qu1te obvxous why the

same mechanisms embodled 1n kaape: found dpesatlnngﬁ *z“
'well. These mechanlsms are based an 1nf1atxon adjustments”

An 11n1t1a1 1ncrease “in? demand pressure w1ll have : én

1nflat10nl‘y consequence bo h independently" and via the

ice nexue. But ;nfla ion w1ll, ulth.a lag, feed into

'upwefd eipecﬁational adjustments which {;>tu§?-will feed
back into further inflat}on adjustments again via the

A
d

wage-price nexus.

R B

’ One conclusion which one may reach from the préteed;ng
}7dlscu551on ) 15 that ~ to ‘the extent that: C1BP"sz-'%§
negat1ve, the endogenelty of monetary growth will, in “one

- regard be stablllglng, 'The 1n1t151\\§:crease in demandv
6‘%ssure and 1t§ 1nf1atlonary consequences\ will be’ dampened

by monetarf'-contract1on oocurrlng through xncreased tax

P

';;revenues G1ven the lag 1n expectatlonal adjustments, _the :
. destab1lxs1ng - forces aSSOQJated - w1th 1nflat10nary‘

. .
. expectqtlons willab§~weakene§,



F. Sufficioncy. the Positiv;ty of Kk, kz"'k k,
‘The coeff1c1ents ko, Ky,'ka, apd k,, be1ng positive. can‘
i‘pngx ﬁﬁaréntee that the system has no positive real roots.
Wh}l‘!eh th‘is is’ necessary for stabllity, it is not iﬂfflClent

'fv;ously argued becausé the poss1b111ty of conjugate

the four coeff1c1ents of the character1st1c.

are all posttlve, then k, kz-k ks also being" -
= i ‘.?- ’

is a statement of relat1ve strengths. But in-
!b
&Qr ﬁect, when expanded it becomes SO’ cimpl1cated a term that
i &)

z' iﬁ raises doubts as bo whether anythxng «<an be learned by
4

&i. wqung 1t qual1tat1vely o

"%me' dhafy51s done thus far, was centred on *the
p3§;§£v1ty of ko, kv kgz, and. k;. Such a result can‘:only
;ule but p0551b111ty of non cycl1ca1‘sn!£at311ty, but
not that'of | GEive oscxllat1ons. Th1s latter p0551b111ty

is. ruled "out’ by the condition *that ,k,-ka; ~must be

. .+ #

positive,r - - : SRR ; .

-~

The p051t1v1ty of each and every éoeff1c1ent in the-
ncharacterzstlc equat1on would 1mp1y ~that, startingwadtn,
increased demand pressUEe, that is to say, an increase in
real ,output;> then"the‘systen will opecete’invspch a way 90
'as to’ teduce teal outpux.f Similarly,‘ start{ng‘ with a
csxtuatlon of slack demand the syStem‘ﬁilJ work to stimulate

)

production, If, however the system responds to

-—--—q.———--_ ——————

*‘For a mathemat1ca1 proof of thxs statemenb» see ap end1x
‘3. ,1.- L

increased

7]
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demand prswﬁuro by reducxng‘output to a greate{ extent than

1t( initially inereased, then the resulthyould be explosxve

- oscillations, : -

L '
!

In- the' case of cyclical motxons, stab111ty requ1res

tha&,-the amplitude of the fluctuatwns must ‘be décreasmg
over time. To put it dlfferently, the 11m1t of the amQ;1tude
of cycllcal fluctuatlons must be approachlng he ,value of

zero over timg for the_systgm to be stable, This wili"indeed

be the case if the dampening mechanisms in the system work’

in such a wé?’ so a to reduce real ‘output when demand

- pressure is 1ncreased but to a lesser,/exten in aBsolute

terms, fhan the initial increase in outputy'’" . .a .

1

What factors can be helpful in bringing about such a

result? 1f expé¢tations are static and, hence,‘a=0, then the

cdefficiént k, would attain the value of-zero and the order
\
of the s,stem would b?~redpced by one.
. 1In thls case of- static expedtatlons the charac.teri\ic

equatron of the system can be written &n the follow1ng way: '«

»
. . Ko'p? *+. Ky'p + k' = 0, -
where | . |
ko' = (1-¢c,) —41>?c1BP'?+c2) ‘ ‘
ky' = m(1-¢c,) = ml, (cyBP '+c;)
- (1=c)) (1-1)BP" "1, + 7(c BB '4cy)l, .

+ a,rc BB ' + a,(cgapif+cz)(1,up-‘+1.Bp°‘)

(e =] ' .
kz' = @a;{(cyBP”'+c,;)m(1,MP" '+1,BP" ') + a,mrc,BP"’ ”

+ a;(cyBP '4c;) 13 [T (1-r 8P  '-BP-"-fiMp~ ']

a ’ .

J

E

e

-

*

w



- 8¢ (1-7)BP" '1,5c,BP" ', o

i

* The éoéresponding coefficients ko k,;/’ and ﬂ" were

obtained by setting a=0- in the cdgfficientsfkoy ky, and k;

Co :
K4 B
\ .

_respeétively,

e O'bse'rv? that, glven all the above, the coefficients ko,

PR

Ky, ks, and ka can be rewntten 1n t:he following ‘aay.

ko =\T -cy - 1, (c,BP '+cz) =

k1 = kg 0- aa:[ca*’l &C\BP ""Cz)]

R Y

’ ¥
+1.,BP" ') .
B A L T s

- ¥

o
kz = (1/0.)‘(3 + aaz(chP ""Cz)(l MP

+ aa;rc,BP + aazc;(l T)Bp-'lg
- aazm[c3+1 (cyBP"'+c,)] .

. / ' .
"k3=akz' . ’ : .
, o ).

*;rhe' coefficients ko and ko''are identical and; hence,

have the same sign. k,' is .unambiguously positive if k, is

. . : [ 4
positive. 1In ~a§dition /if ky 1is p051t1ve and since a is

. ] ,
positive, k;' ~w111 also be positive. Hence, the argument can -

be madé hat if ko,,k,, k,, and ky are p051t1ve, then k‘ ’

i

ajd &,' must also be pos1t1ve. ’ '
suming that, ; )
T T eyBPT ey, -

.

7/

¢ . ¢ ’

‘ | 1,MP-" +.1,BP"" fy

are both negative, it can be observed that, ta¥ing th
. [ . . . Y . v (1 4 ’ .

system involving static expect?atxons‘ as the nume:an'e,

. PO ¢
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expectational adjustments have the conseguence that k, anﬁm‘
ks lose in poszt1v1ty in comparxson with k,' ‘ and’k,{{ﬁha
respectively under the infllence of 'asset ‘substitutien' >
effects. Hence,. what ~can iead kikz-kok, to negativity are
precisely these' expectations induced asset substitutien/
effects. These must be ‘the factors that can potentxally lead *
the system to an explos1ve osc1llatory time path. L Q.g | b
It can also tm observed that the smaller e is, the
b1gger k k., and the‘%maller koks will be. Hence, a '1argeA‘a
also pushes ‘the' system in the direction of an explosive
osc1llatory time path eonseque#tly, ‘the argument can 'be °
made that to the extent that rat1onal expectations increese ”‘\
'fhe speed with which expectat1ona1 adju§5ments occur, they "~ v

-

will be increasing the poss1b1l1ty of !&p1051ve oscxllatzons

-

in those cases.of oscillatory time paths. ot ;
G. Conclusions. - - - v ‘ . )
: J . ' )

The gystem at hand comprises 'such a complex netwoékh.of ,

inter-relationshipsl that it'is imp ssible'to estabﬁish.that..i a
. p > ..
' A

any one spec1f1c condxtlon has .to hold fonr‘stab

. " : '\\ . b et

1nstab111ty ;Lt“‘can,ﬁhowever, be sa1d that such a*.,

" the neggtlylty of« hotb E1 BP- ‘4cz and l,uP "+1, BP fﬁ'wort in
the direction of the stablllty of the system. That 1s, the
1nterest rate mechanidm will have a stabllxslpg 1mpact upon
the system to the extept that the 1nve§tment demand’ 15 more

sens1t1v% to 1nterest rate fluctuatzons tha e consumption

demand .18, . Th1s cond1txon would ensure that an 1ncrease 1n.
A “



y b “
the nominal interest rate, hovever caused, will

b

consequence of dampening output.
Whetner_ or not the “interest rate will ig
ﬂneébonse to demand preasure is .something which ultiﬁit?i;/

. i
.« /

depends on, the.refetive“sensitivity of the money market. to

ease in

»

variations in the arguments that determine 1ts behavﬁour.nﬁ
. 1g“’t_ractlng from the 1n£1uencerf expectational adjustments,f
n’ﬁ money merket will be stab11isxng to the extent thet the

real balance' effect referred to earl1ew domxnates the

"feal'debt' effect, a condit%on that .can realistically be "
) . 4 N ‘

:i' expectﬁa to hold D / “'dGD

Upward expectatxonal adjusiments, on " 'the. Other ‘hand,

would gqnerate destab111sxng xepercu351ons d1rectly via both

the 'goods and money markets. uthe goods market, they will

. take the form of a reduced real ‘interest rateL\_hus leading

to a pos1t1ve 1nvestment effect, In the money, market, = they
‘- . )
will generate asset substitutzbn effects out of money .

~

balances push:ng 1nterest ;ates down. 'Theee ’are‘ precisely

the mechah1sms . t. are ultlmghely responsxble for the:

/ ' '-? '”;, /

_f'k pOSS1b1L1ty Ri'e?pﬁﬁﬁtvefbeqxllatxbﬁs in the«Systbm. n:jﬁ E

s

Certa1nl the endogene1ty of monetary growth via the
govern@ent budgét\constra1nt w111 also ,have 'repercu551ons
gori the stab111ty “of the systin. In the context of h1gher
demahd pressure,-what will be workxng in the-‘d;rectlon of

» gtability ° would ’be monetary contraction. Monetary

contracttoﬂ,w%}l L ? ed b ﬁ&gp consequence of increased
. T o % QG” - 0
demand prev ' *via 1ncreased tax revenues. In addztxon, an

5: v U at &:&ﬁﬁ«’:‘ " o '.fn, ; \s . Kl
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’ xgosion in the ireal ‘value .of bonds outstanding due to

4

/

,’1n£1&t10n would also have a dontractxonary impact upon
7 v e .
J monetaty growth via reduced interest payments.

The same erosion in the real debt, however, coupled

u‘

with the 51m11ar1y 1nduced erosion in real money balances,
'+ would lead to a replacement monetary éxpan51pn. Interest

o~ rate increases; >stired for the stability of ‘the system,
) woulddigso be generat1nq monetary expentxon ‘b'a* increased

1nterest payments. . e

-

{
i Y
u

It cannot poss1bly be establ1shed qualLtat:vely i
wh1cK d1rectxon monetary growth w111 move 1n rLsponse to aq
‘1ncrease in demand pressure. Consequently, ,ft cannot b_ﬂ
argued that ‘the endogenexty of monetary growth vxa the.
government budget conStra1nt will be addxng Lo the stabxl ty

or the 1nstab111ty of the system in general

LTI . !

s
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V. DYNAMICS WITH THE RATES OF MONETARY GROWTH AND DEBT
| 1SSUANCE ENDOGENOUS | |
¥y » .

B
, : R ‘ » S e
Continuing =~ on the ~ same  theme, that is tbe
. i . : \,
‘ endogenisation - of one pollcy 1nstrument via the government

.budget’constraint, th1s chapter flrst exam1nes the Stabllltj‘
1'of‘ the system under the assumptlonfthat‘the.rate‘of debt‘
”1ssuance ’is7 endogenous.f‘Thee‘anaiysis' is subseguently
| rgxtended to allow- for monetary growth to Be endogenous as
"well?hy-integrating into ‘the model the _anetary- pol1cy
reaction function speclfled in: expreSS1on (7. 1) 1n chapter
‘three. Two b351c pollcy reg1mes will thus be’ examlned in the'
cantext. of this echapter "The first deals .w1th thev
'endogenelty of the rateJof debt 1ssuance v1a the government
bndget constralnt‘ The . second deals ‘with the s1multaneous

LY v'
ehdogene1ty of both the rates of debt issuance and monetary

.
,growth the former via the government budget constra1nt and
the ﬂatter via the monetary pollcyereactxon}functlon._‘

~
o

A, The Model with the Rate of Debt Issuance Endogenous.' -
Debt 1ssuance‘w1ll here be the variable to adjust in
responseJ”to bodget 1mhalances. 'The mar?1nal tax rate,
.government expendithres,,andothe'rate of monetary growth
are ;all vassumed to be held constant.‘Like debt issuance in

_the preceeding chapter, monetarv 'growth is here be1ng

mexdgenlsed by assumlng that 1ts rate is constant and has the

s | - L
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value it is ‘fo have on ;ﬁhe lqngerhn ‘steady-inflation‘
\ \; . S
equilibrium path (m) / P ' ' -
'By setting Dg=0, m=m,/and Dm=0 in the g eral" -model
.'Spec1£1ed in expre551qgs (3. 2) (5.2), (6. 2), and (8.1) 1n
Ny .

chapter fhfee, one obtarns the following system ih t1me

&

/

d1fferent1al form.
Dp asz + aaz(y y) N . ' - (3.2)
: (1 -c,)Dy = c,BB“r(b p) + (c, P“+c2)Dr “ A
L ) / . C X
s . o ot O.azC;(y Y) e . e (5.4)
‘Dr = l,Dy + aazl (y- y)\+ 1;MP~ '(m p) + 1 BP"(b-p) (6.4)
. BP~ Db + B? "b(b- p) = x-r)BP r(b- p) + (1- T)BP 'Dr

- amef'(m D) -,rDy‘ . (8.3)

Thieﬂie again a third pfder §ystem‘in four endogenouSfog\

' yariablegz pfice_inflation (p), real output_(y),athe nominal
tate'qf interest (r), ‘and the growth rate of debt issuance
(b). "  To ‘study the dynamic propertles of the above s stem,
it§/four constltuent equatlons may be llnearlse? around the

cerrespondlng steady inflation equ111br1um path by -~

/éollow1ng exactly the same proeedures as in chapte; flye, to

“{/vebtain'the following matrix expression:

. . . N . . “
N L A . .
S e . .
. 7 & - .
. . 2 .
. N . a . - ‘ . Y
. -
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pazeaa; 0 - cwpe o g e
e -anse, -ale,r ) Femel <iepert |

] pli+aa,l, -5 | ' -(1,Mp '+1.BR7 ) 1,897
Pf‘f . + =p(1-7)BP-' Ea, ‘ : o {papjy+5;_
b ! i " A —
- : - c g e |
A O r CL e el D
Y(O)-y ’ ¢ T "’ T SR T, , ’ ‘
N - ‘ : . e L
r(0)-r] = 0 ‘ | L e
‘ \” . “-l . K . - p(o)_sw "\0' ’ ‘ | ] . 'b Yvn ." Y ) ‘
. b(0)-B| |o| ‘“ o -
where, = r(1-f)np-'—bap- -mMP- ' oo
and, - s, - baﬁ E(ITIBRTL e

. " ' L
R . o - ¢

- The detérminadt ‘pﬁ _the characteristic- matrlx"bf theb
‘system above, ‘evaluated and set equal te zero,. yields Qtﬁgﬁf
‘follow1ngacublc‘characterxsth equatlon:A :' | |

, . hop? .+ h,pt + h£b . hi ; 0 . . ,%;

where -

ﬁ\‘_h§5f (1?c{1 = 1,(cBP" '+c;)
,'h; = [d -c¢-1, (c,BP '+c2) 1{b- r(1-f)]
- (e (=N LB - 1, (1-r)ic,B p"' D -
‘+“r(c,BP ‘+cz)l; + rrc,‘ ‘ -
+ ;zfc1BP"fC:)(1;MP"41.BP") + a,r¢, 8"
- aa,[c;*ig(c,BP:'+Cz)] s |
"h; = a;(c,BP"'+c; ) [1,-1,JmMP" "

- azCAz;(‘l““f)l;Mp;., - a;;Cﬂ;lMP-'



." ) - - R — . *
v K '
\

+ “z(C:BR"*Cz)(I;MP"‘H BR') 4 aazic BP° A
- aagb[c,+1 (cyBP™ "+c3)] ' ‘ '

+ aazc,(1 r)(r 1, BP") - aa,lzczr(l T)

© hy = aa,(c.BP '*Cz)[la'l lmMp-* - )

- aa,czr(l-r)laMp" - aazrc,ﬁMPT\ |

. G1ven th1s th1rd degree character1st1c equation, the

stab111ty f"thew system can be d1scussed by apply1ng the

Routh Hurw1tz cond1t1ons. However, casual 1nspect10n of . the

-

,coeff1q1ents of“gthls~character1st1c equat1on would readi1y~

‘reveal” that in many ways&they' are' very similarv to those

L W s

correspondlng to the character1st1c equatlon assoc1ated w1th

' the endogeﬂeaty of monetary growth The analysis, thus, can

1mmed1ate1y preceedlng chapter, -

B. Stabxlxtg Cond1t10ns

‘ésf k; 13 No ew mechan1sms are embodled thereln

be fac111tated and 51mpl1f1ed by us1ng the dlscu551on in the

~ .
. ¥
4

The Qggﬁgac1ent attached to p? » ho, is exactly

Ax‘w

- - e

be stab11151ng trends com1ng)from the savings leakage and

,1nterest rate 1nduced 1nvestment effects, and destabllzs1ng

consequences comlng ‘from ~the 1nterest rate gnduced‘
/ ] \ T \ : . | .
consumptlon effect. o T L - ).

"Note that the h.s refer to the coeff1c1ents of the
characterxstxc equat1on associated with the policy regime in

“which debt issuance is endogenous via the government budget

constra1nt. The k;s on the other hand, refer to the °’

‘qpeff1c1ents of the character1st1c eqpatlon associated with

the policy regime in'which monetary growth is endogenous via. .
the government budget constra1nt. el

v
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COnsider1ng the coeffléxent h,, one can' observe that‘

(]

vthef Ln1t1al rhcrease Jin demand pressure that ralses taxg'
revenues, 'fontrary _to’ what'-thed case "was . under 'hthe =

.; endogenelty of monetary growth, w111 here have an ambxguous
v 1mpact upon, the stab111ty of the system. Thls 1ncrease 'in

by

tax revenues w‘ll allow for an endogenous contractaon in the

B rate of debt ’ssuance. Th1s development w111 feed d1rect1yl

" }"th‘th, goods market w1th a contractlonary effect on real‘
output : and and1rect1y via the money market v1th a
destab1l;s1ng expans1onary effect. That is, rnterest income
will be reduced gen;ratzng ’a negat1ve consumptxon effect,f

' man1fested in the g051t1V1ty of the term, rrc,BP“. At the e
same - t1me, the reduction in the real publ;c debt outstand1ngi-t‘
would allow the nominal 1nterest rdte to come down, hence

- causing olftput to expand to the extent that c,BP ‘+c;"is

——negative—and-therefore the term *

. =4 . ! N
: - -

Al . . . N - 1 [}

K ‘| 7(c4BP " '+c, \1la,

is also negatlve.‘ [ . | | -~

Hence, the endogenous reduct1on.1n the rate of debt

issuance, veffected via increased tax revenues, cannot be

established to have a sthbilising effect on the system by
way of increasing the” positivity of’h,} as the case was' ..

o :
f mshe{éry growth.

' However, whiYe 1ncreased demand pressure feeds into the

~—

under. the endogenelt

budget constra1nt 'by means _of 1ncreas1ng tax revenues

causing ‘the rate of debt issuance to decrease, it also

Y
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-money;~hence.1ncreas1

. - . a ' . [ -
\ . : .

; ‘ 4
pushes the 1nterest rate up v1a Jthe transact1ons demahd for

r»m

1nterest payments on the debt. and

forcing an endogenous iNcrease in the rate of debt issua:i:;//

CL s R \
This,labter development ecomes. ‘destabilising in that"

51nduces expansxonary consumptlon effects as 1nterest income

oo b
1ncreases.,

- —

Incrq?sed o debt 1ssuance, in  .turn, generates a

destab&1151ng momentum of its own as it 'figd;f'back onto

K

; 1tse{£‘ That 1is, an increase in¥the rate of 1nterest?leads

'to rncreased debt issuance by means of~,xncreased 1nterest

‘»payments; Th1s 1ncrease in the fate of debt\issuapce will

feed into the money market raising the. nominal interest

rate,;. which in turn will feed back into the budget
constraint'caus}hq_igither increases in debt .issuance. In.

addition, increases® in the rate of debt issuance also

o

_increase interest Biyments on the’ debt, generating'p_a

PSSRy

%feedback mechanlsm that runs from debt issuance to 1ncreased

1nterest_paymentsvto further —debt issuance witKout 901ng
_— : ‘ - ~ .
through interest rate-increases. | -

The endogeneity of debt . issuance via the budget
constraint creates strong destab111s1ng feedback mechanlsms

in the system wh:ch grow stronger as,'the stock of bonds

1ncreases. An 1ncrease in the rate of interest, for example,

proves stabilising for as long as c,BP '+c, is negative. As

‘debt, issuance grows _adding to the.stock g bonds in the

- economy, the consumption effect associated with intdrest

income' gains momentum, and it may ‘eventually come to

Vv

‘ . 4 M
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'dominate the investment effect,”wnﬁch goes in the opposite

direction. ~

When 1nflat1on gets under way, 1t w111 lead to the same
consequences, qual1tat1vely, as under  the regxme .,of
endogenous mone€hﬁy growth via the budget constra1nt. The'
feal values of money and bonds will be eroded leading to
interest rate >insreases 'if,l;MP"+l.B§"nis negative, and
ySUHSequentlyfto a reduction in demand pressure if‘ CyBP" '+¢,

.

is also negative.'-But 9t wjll"also lead to upward-a)

expeqtafional adjustmen;s with ‘destabilising consequences

via the asset substitution effects pren{ously diséussed
However, many 51m1lar1t1es can be Rbted -between h, and

{
1ts‘ counterpart under sthe reg1me7 of endogenous monetary

'_gnowth, k1. Indeed,.on Subtracting k.‘}pem h,, one obtains:.

[ g

hy - ky = [(=c,=r)BP~'=rc,](15-14) )

- ;(41-(:1"7)' + 11C2E(1‘T). T R v

»

The . above term is unamblguously negative. Consequently, h,<\\‘
. is unamblguouslyg smaller than k,. - £ "- ) >
In addition, note that the two terms

~

+1,c,r(1-7) and =r(1-c,-7)

©

that .‘appear in h, but not in ki, are both negative and
1ncorporate mechanlsms that are generated by the endogeneity

of debt issuance. That is, compared to ‘the .regime of

,/,
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endogerous éwnétary arbwth via. the government budget

»co&G* int, the endodéneity of debt issuance adds to the

P

« instability ,of'thé,JYStem by reducing

g
v
€ ISR b

e gositivity of the,

- coefficient attached to p? il

characteristic eguation.. 0 - . Ea Ny

% ‘The endogeneity of debt issuance via the government

A

=

budget constraint seems to add momentum to the unstable

trends embedded in the_sysfem.»This is‘primarilyudue to the

a

links that exist between debt issuance and further debt
iséuance, and their feedbacks oﬁ_ real output and the
interest rate, This can be more clearly seen in. the
coefficient h,. ~
cr
the positivity of h,.
‘With respect to the constant coefficient of the
characteristic equation, h;,='and its relationship to-the

corresponding Kk, unéer'the.endogeneity of monetary growth, a

3

b

very Rﬁteresting result can be established.

Recall that
S

k; = aaz(C,BP"fcz)l?l('\l;MP"+l.§_P“') + aazil;c1BPf"
+ aa;(c,BP '¥c,)14[r(1-7)BP '-bBP-'-mMP- '] |
. \ : A
- aa{1-7)BP " 'l,rcBP"' '
z:’ 3 t ./\

]

Observe tzae k,‘cénk\bd. simplified and rewritten in the
- S -

i

following way: |
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’

k; z - aa;(c,BP-""é:z\)(l:"]...q)BBP.'
+ aa;c:l;:(1'7)ap—‘

‘#’dagm;c,BP".

éiﬁbé m=b, h, and k; can be related in the 'folloﬁing

v

way: V
h;rMP-1]"l= - kJ[Bp—,]-‘ = aaz(C|BP-‘+C2)(13‘11)B Y
- e [}
- aa;c:l;r(1’7)
- aa,mrc,.
‘That is, - ‘
h3 =‘- k;(M/B)c

. o
- {
)

Both these coefficients involve exactly the. same meq@an1sms,r
(8iscussed in chapter f1ve) working in opp051te directions,
Hencej uhatever is stabilising with k,, it is destabilising
with h,. Coﬁsequently, if ka is positive and the system
stablemunder a regime of endogenous monetary growth, then h,
must be negative ané, hence, under a regime of endogenous
debt issuance ‘via the éovernment budget constraint, the
system is unstable. .

This allows us to state a 'dual instability' theorem in

the following way:



dual | Instab(] ity theorem . i
Iﬁ the system ngen by expressxons (3:2), (5.2), (6.2),
‘and (8. l) 19 stable under a pollcy regime ‘of endogenous
monetary \growth via the government bodget'constraint, it
will be unS{able under a pollcy regzme of endogenous debt -
issuance v1a‘the government budget constraint. Similarly, 1£‘
the system 1s\€table under a polzcy regime - of ' endogenous
“debt 1ssuance via the government budget constraxnt, it will
be unstable under a policy regime of endogenous monetary
~ growth. via the government budget constraint. Howevet,
endogénousl monetary growth ‘is more 1likely to 1lead to
stab111ty than endogenous debt 1ssuance? Both reglmes cannot

o be stable. o,

v‘It is importént tovpoint out, however, that the above

— theorem 1is not specific to situations with endogenous
expectations. Iturnill st1ll hold true in a situation of

~ exogenous expectatlons where a tpkes on the valu7 of zero as.
'i) in the Christ (1978) model. In\\th1s scenario of static
expéctations, one finds that, *?
bt s (1/adh,

and ka' = (1/adks. o

From these,relationshibé it can _easily be seen that the

'dual ‘instabiiity theorem' is not altered when expectations

are static. Hence, it is not dependent upon the f
------------------ :“\

ure of

*3Note that h;'and k,' are the coefficients of th '
corresponding characteristic equations under endogenous debt -
issuance and monetary growth respect1vely uhen expectatxons
are exogenous. 3
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en::Ztations formation, . ' \ ' ?/
the positivity of by . =~

INote.thdt the~same‘elements that appea} in‘b, appear in

' h; as well, so that the negat1v1ty of hy pushes h, in the
. same direction. With h, J negatxve, the correspondzng
'cha;asteristid equatzon would 1nvolve. at least one siyn:
_ﬁchange and,.hence,‘at least one,bositiVETEeal root, 1If, in;
addition, 'ho,. h,, and ha, are positive, the remaining twés

roots of the system w:ll either "be rgal neqatxve numbers or

’

a conjugate complex pair with negat1ve real parts.’

The 1mp11cat1ons of the result that ‘the system will be

-
unstable w1th,ldebt issuance endogenous via--the budget

constraint whenever it 1is stable with ‘monetary growth
A.'_“ ; . v a2

endogendps via the same budget constraint, are that the

’ N - . o ’ ’ ld

aut orities are constrained in ' setting policy variables.

~ They are constrained not to use debt issuance ‘as the

e R -

T is can be shown in the following way:
L B be the positive real root of the system.in question.
Factorlng this root out %f the correspond1ng characteristlc
equation one obtains that

' - (p=B)[hop? + ep +0] = ’
Upon expanding the above, expre551on one may obtain tho\\

following: ) , _
‘ hop? * (e-ﬁho)p + (6-Be)p - 6 = 0. . / .
HenceT/" ) \-«{/hj
’ : h1 L ﬁho » T T : :
hz = § - Be $ .
h3 = -BG

With ho, h,, and h, posx;1ve wh11e h, negat1ve, it .can be

established that ¢ ande.6 must both be poszt1ve.

Consequently, there are no sign changes in the expression
hop + ep + é = 0

and hence, p, and p,; must be either real negat1ve numbers

or a conjugate complex pa}r w1th negat1ve real parts (see

also append1x 3).

—
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residual inegrument of tinencing. unless SOmething is done ;

to offset the potential instability embedded therein, Tne

natural question to ask comes to be: what impact does the

enaogenisation of monetary growth ‘via a polieg .reabtien

function ha:e»upon this system? '

C. The ‘Model wifh-inonetery Growth and Debt Isduenee

simultanedusly*Endogenous ' | ,

To analyse A policy régime in which monetary growth iS'

. ! .
~endogenous via the policy reaction function,‘and he rate of

debt issuance also endogenouSOas before via ' the / government
budgeé constraint, set Dg=0 in the general modegl specified}
-in chapter three in expres8ions (3,2), (5.2), (6.2), b7.1) |

erential

-

~and (8.1) to obtain the following system of dif,

. equations:_

" Dp = esz-t—ea;(y—§) : 3 A (3.2)
- (1-¢,)Dy = c,BP'Jr(b-‘) + (cyBP '+¢,)Dr ‘

_9 T+ aaxcy(y- Y) ‘] | (5.5)
‘Dr = l,Dy + aa;l (y- y) + I;MP ‘(m-p) + 1 BP~'(b-p) = (6.5)

Dm = z,Dy +/z,Dp ,(7 1)

9
BP'Db + BP” 'b(b-p) '=~- Dy + (1-7)BP" 'r(b-p)
+ (1 7)BP’ ‘Dr - MP- 'Dm
= MP"'m(m-p) o (8.4)

N

Th s 1is agaxn a thxrd order system, but. in f1ve endogenous
0
varxables. price 1nflatxon, real output, the nominal

Sop .e : B
v :
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intorgpi rate, and the rates of mbnotary growth ‘and debt

st

issuance. o ~ o “
Lino,tl;ing the ,aboviwvfivc equations ardund . the
Corresponding steady-inflation equilibrium ‘pakh tollowing
the same praocedures aslbetore; one ‘gbtéins‘ the ggffbwinq)

matrix oxﬁ?ission;

. r;£z+aa; o 0 -p. o 0 7]
p({1-c)-aa;c, -p&c,BP;‘*éz) rc,Bp-’ OAL. -rc¢BP""
pl*aa;l,; -p ' " £,7f 1,mMp°" s1.BP"

hz, P 0 ‘ 23~ -1 -0
| or -p(1-7)BP""' ", ‘ (p+m)MP "' _papjj*siu
. . !
) —y(o,>-§- (0 |
r(0)-r 0
p(0)-p| = |0
b(0)-b 0 "
’hT(O)—?J _QJ

where, §, 4 E(1-r)BP"-EBPZJ¥ﬁMP"
¢ = BBP-'-F(1-r)BP"!
and, &, = ?(l,MP"+;.BP")

The determinant of the characteristic matr{x of the
system yiéias the following characteristic equati
d-oﬂ’ +d,p? + dzp + 4, =0,

| O

vhere

-




(1 c,), 1 (¢ +BP” '+Cz) B T e
= [1- ci-1, (c,BP Y4c2) Hb-r(1-7)] | |
<o (1‘;}?£J'ﬂ)quP:¥” 1,(1=7)tc,BP""
+ r(é1BPﬂ'¥cz)iu + rre, |
v+ ag(c,BP"+cz)(l MP"+1 Bp"),+;a25c,sp"
- aa?[c;*“l {c,BP~ ""’Cz)] Ty : ! o
‘>;a,<c,sp T4c, )MP" "(13-14)2
- (c,sp-ucz)'up-f(l;—lfsz,
+‘azrcnz2MP +Ec,z}MP;‘ V
d; = az(c,BP '+c2)[13-l ]mMP'1
- azczr(1—r)1 MP- ' - a;rc,mMP
o+ aaz(c,BP ‘+c;)(laﬁp“+1 BP"') .+ aazrc,BP" '5 ’/53'
. l aazb[c,+i (cBP- 4c,) ] . | o :
r}4‘aazc3(1-r)(r -1, BP 1) - aazlzczr(1 T)
- az(c,BP T4c, )bMPT ' (1,-14 )z, ‘;‘
;‘(c,BPf‘f;Z)pMP‘J(1,—1,)z,
N 'da él(c 1:,B‘P" 1+:c‘2 )MF”j1 (1 3‘-.‘1';,;).22
vf+’ézcz§(f-r)l MP;‘zz~+ azEc,ﬁMP“zg

i - \

+ aazrc,zzMP + cor(1- r)laMP“ , + mMP-'rc,zy 7

~ i L

d3_— aaz(C1BP 1+C2 [13-1 ]mMP" ; ~
= aazczr(1 r)l MP' °—Iaazrc,ﬁMP;’
= aaz(c,BP ‘+cz)bMP '(13~1 )z

+ aazczr(1 7)13MP zZ, + gazrc1mMP"zz

< NN
Y .

" The above coeff1c1ents canrbe readily simplified and

N

wfltten in the followlng ways: .



‘d‘o. = ho . N . -
da = h] + MP-‘[EC|-(131lu)KC|B§T‘+C})J(agzz+21)
‘.dz = hz - (1/da2)h (a?ZZ+ZQ)l

+ aasz '[rc,-(l,-l )(C’Bp ‘+C2)]Zz
d; = (1- zz)h3

| | ) , .. . . . /é"

where, ofcourse, ho, hy, h;, and h; are the coeff1c1ents oﬁ/
l‘

the characterlstlc equation assoc1ated with the endogeneyty
f . debt '1ssuance alone, via the government budget

coustraint. S .
D. Stabxllty Cond1t10ns ' ‘_ S : </‘

By sett1ng z, and z, both equal to zero, oné/ ought to
obtaln the same characterlstlc' equatlog/ as the one
associated with_‘the 'policy regime .of eﬁéogenous debt
‘issuance via the government budget congtralnt It is not
surprlslng, therefore, that the coeff1c1egts do, d,,,dz, and
ds; completely incorporate their counterparts ho, h,, hz, and
h, respect1vely. In fact, do and h,  are Aldentlcal; G1ven,
‘this,/'the question to‘_be'asked is, in'what ways do&s the

. monetary policy reaction‘fUnctioh augment the positivity or

”fenegativity of each_of'h,, h,, and h;?

‘the positivity of d
With ‘respect to thlS coefficient-of the characterlstlc
equation, d,, the way in which the monetary pollcy reaction

functlon w1ll affect the stability of the system is embod1ed
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“in the following;two\terms?

\ az, *+ 2z,
and, .
rc, - (1,-14) (cyBP" "+c,)
However, the signs of these two terms cannot be estaglished
uncond1t1onally Assumlng that (cBP- ‘+c;) is ne at1ve, then

one can say that if ajzz,+z, »is, negatlve, "the policy

reaction function w111~be‘adding to the'(stabillty of . the

system by. increasing the p051t1V1ty o mthe extent that
-(13—1 )(c,BP ’+c;) is also negatmye |

,ip051t1ve but less

.,__.«

'For‘ a strategy of graduallsmld
than-unity; and z, is strlctly negatlue. That ‘is to say, the
- policy reactlon‘ funet1on is,“ th1s gase, partlally
accommodative and partially countercycllcalg in : nature.
Consequently, an increase int?emand pressure w1ll lead to a
- monetary cOntraCtion. This monetary contraction, .0 turn,
“will feed into the budget constraint causing 1n:§¢:sed debt
issuance s1nce real money balances serve as an’ 1nstrument of
financing. ‘Increased debt 1ssuan¢e_and monetary,cont?act1on
w1ll subsequently feed 1nto the money market pushing the
”nomlnal, interest _rate up. With (¢ ,BP- ‘+c2) be1ng negatlve,
this development will be stablllslng in that it Wlll lead to
~output being dampened. _

The demand 1nduced 1nflat1on, onothe other hand will
work 1in much the same way, but in the opp051te d1rect10n. it
’wlll feed into the reaction ,functlon causing monetary

~

expansion which in turn will cause an endogenous reduction
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in theg'rate. of' debt 1ssuance..These developments w111 be
destab11151ng 51nce they push the interest rate down. ‘

These destabilising trends can be neutrallsed by
ch0051ng the weights z, and z, 1n such @ way so as JLto make
thef term ‘azzz+z. negative, However, changes in "the rate of
debt 1ssuance will feed into the goods-market | ﬂxrectly via
fluctuatlons in interest 1income. In this feepect the
‘accommodatlve nature of the‘polxcy reaction function becomes
stab111s1ng as it results in a reduct1on in the rate of debt
issuance, - hence dampening output via reduced interest
income. . | o
To the extent that such interest income effects

\

generated by debt 1ssuance are dominated by the prev1ously

ment1oned interest rate effects, then  the monetary

authorities can increase the positivity of d, by choosing
the weights z,ﬁahd z; in.such a way as to make the erm

aﬁz;+z, negative. In the extreme, they can follow a strictly

-

174

countercyclical monetary policy by assigning to z,i:y& value

/ /‘
of zero. !

the,coefficients d; and d;

HoweQer, ¢ the . .most criticai implicaF&ges.'for.”the
steBility of the system are embedded in - the . cghstaht’
coefficient of the cheracte;istic equationl"gg.s'This
ceefficieet ie‘related to hQn its coﬁqte:part under“_thej

regime of = endogenous .debt issuance alone, via the

accommpdafive. nature of the monetary pblicy . reaction

¢

-4
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"’functxon. 1f h, is 1ndeed negat1ve, whlch would be the case
qf k,,his .poszt1ve, and Za, whxle pos1t1ve, is less than-

L unitx,,then'dg will be negat1ve and; hence, the system
unstable.n . 3 : -

. -) 2o } " : - *‘ - . .
However, a completely accommodative - monetary " policy,

whereby ' z3;=1, ~will cause @&, ~ to vanish, while an
overaccommodative monetary policy, whereby z,>1, will ‘cause

T o

it to be positive. Why is this the case? .

The destabilising _trends - in ~hQ,pate;:, gted in . the

endogenous response of debt 1ssuande to démand 1nduced
'1nf1at10:?'rhat ‘is to say, the ratg of debt issuance will
anrease as thel real value of money -and bonds deprec1ates 

\
because of 1nflat1on, 1eadlng to an interést Tate 1ncrease
\

\

'wﬁ1ch to the extent that (c,BP“+cz) is negat1ve, Wlll have

e

a stabilising 1mpact. At the same tlme, the increase in the

rate of debt issuance becomes destab1lls1ng in that it adds

@
)

to demand pressure'via increased interest income, and also

3

“in that - it leads to further debt@issuancéLvia inereased
1nterest payments. As noted earller, as the. rate of ﬁebt
issuance increases, the 1nterest anome based consumpt1on

effect;induced by-a change 1n(the nomlnal rate of interest

N

gains momentum,' and it may. well dominate the similarly

Q.n

. v
1nduced 1nvestment effect. When this -happens, the term
A A _ A A

(c,BP"+cz) will become positive, hence render1ng the
interest rate mechanism -destabilising.
With the monetary policy reactlon function in the,

sys%\Q\>the above destablllslng trends ‘can be of fset by
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monetary expansion, which would, in effect, .reduce the
pressures for continudhg debt isQGance. Iﬁ'_this hway,
monetary expansion wofk§ to cbuntefaét the destabilising
trends that‘ debt issuance tends to generate. A compl;tely
accommoda;ive monéfary ‘policyl would héve the effect of
totélly'offsetting the above des;ébilising't;enas.'

Such a condition, however, that moneéary policy bé
- completely accommodative, does not actually conflict‘diﬁh a‘
desired negative (a,z%+z,), which would = increase the
"pqsitivity of d,. 'With z; equal to unity, a z,  that 1s
bigger than a, in absolute value would Stlll be working in

the direction of the pos1t1v1ty of d,.

But while the negativity ~of - the term a,z;+z,

-

.

- condltlonally 1mproves the positivity of d,, it can be found

to-work in the oppos1te direction with respect to - the

. < LI ' .
coefficient 4d,. :
g leen that zy being at least unitary is a minimal .

requlrement for thé stab1l1ty of the system, then, to the

extent that,

Foy = (La-1a)(c,BP" 'ec,)
is negative, the same condition thatuzz is un1tary will be
destab111s1ng by adding to the negativity of 'dﬁ.. In
addltlon, with ha negative, the condltlon that azzz+z, be

negative, while stab111s1ng w1thr respect to d,, will be

destabilising in the context of d,.

I3
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However, all the above were based on the assumption

that, ‘ X

_;C1 = (lg‘l.)(ﬂi

. is 'negative. But  there is no-reason to argue that such an

-y

assumption is a realistic one. With debt issuance on the
rise, c,BP"' also increases so that, . starting from a

hypothetical situation in which the above  term is indeed

e . ‘
negative, it will eventually become pos®ive if increasing

‘debt issuance is allovwed to continue long enough.

Such a 'posiﬁivity would~ have impoftapt i@pliéatfons
with respect to the role of monetary poliéx”in the syséem;
In such .a scenario, the above sﬁory.is reversed. That is, d,
wouli increase in poiitivitx if‘azzg;21 is positive while
the coefficient d;‘@é@l@ lose in positivity. |

Inlsummary, ofie may say ;hat wheni the. réEe of debt
iSsuance is endégenbus via the govefnmeﬂi,budget constraint,
the system will be unstable to the éxﬁgnt-that it is stable
under ‘a poliqy regiﬁe-in which monepgryiagowth iS'éndogendus
via the samevéovefnment budget cdnstraint; If sqcﬂ-fiéfjthe
casé,. then, if there is-to be.ény hope fof”stability.;t‘all
’“Qhen a mongtafi policfifeagtion function is‘intggratéd :info
the' sysfem,7‘mon;tary policy~'must atU4east be“cémpietely

.accommodative,

e

l



¢

VI, DYNAMICS WITH GOVERNMENT SPENDING AND THE RATE OF

R MONETARY GROWTH ENDOGENOUS

Ail the precéedingménalysis was based on an assumpﬁion
vtbatwthe’level of government spending is constant. VIn :tﬁe
preéenﬁ ,;h€pt6r, the concern will be with what happens with
respect to the stability of the system, in particular, when
governmenﬁ expenditures are allowed to vary in response to
budéet imbalances. Two policy regimes will here be examined.
The “first deals with a situation in which® government
spending is endogenous ;ia the budget constraint. The second
wdéals with a 51tuatlon in which government spendxng and the
rate of monetary growth are both endogenous sxmultaneously,
the former via -the government budget constréint, and the

: . 3 . . .
- latter via the monetary policy .reactjon function. (

“}A. The Model with Government Spending Endogenous

When the level of gove?ﬂhgﬁt eipenditures is the
instrument enddgeniéed via the Sudget coﬁéfraint’ while
monetary .growth and debt issuance grow at the constant rates
5" and b respect1vely, the general model takes the follow®ng

~form:

B I _ N .
Dp = a,Dy + aa;(y-y) : : (3.2)
(1-c,)Dy = ¢,BP"- r(B-p)\+ (c,BP"¥cz)Dr V

4 aazca(y y) + Dg ; (5.6)
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Dr = 1,Dy + aa;lz(y-y) + 1,MP-'(m=-p) + 1.BP"'(b-p) (6.6)
Dg = rDy - (1-7)BP"'Dr - (1-7)BP" ‘r(b-p)

+ B8P ' (B-p) + mMP" ' (;-p) ' (8.5)

-
-

Linearising ‘the above four equation system around the

corresponding steady inflation equilibrium path, one obtains

.

—the following matrix expression:

Vr;a,+aa, ' 0 - o Tch 0
p(1-c,)-aa;c, .‘P(CxBP"*Cz) ‘:‘C{BP?' ' -p
pl,+aa,;l; > ey -(1,Mp" '+1,Bp" ') 0
-t © =p(1-7}BP" -c(1-7)BP"'+bBR" '+mMP" ' )

r;(O)-§ ,ro
c(0)-rf =10
p(0)-p ol
(0)-g e

RARGRLN R R

A

'E}panding*the\detefminant of the characteristic matrix
of the éystem abo;e and 'sétting it equal to zero, one
obtains the following second degreé characteristic equation:

| | ;gp’ + 85,0 + s,.; 0 S

where, _ _ = . )

\so.- (}fc,_‘-r) + 1,[,(1-c,~r)BP"’-cz]> ,
$, = - az[(1-c|-f)BP"-czl(l:MP“4l;BP“)"

- a;E'BP“U-c,-r) + az(SBP"-*E\MP-‘"A)‘ “ “—, o



 \the budget conétrainv

»

- aazc, + aa,l;[(1-Cq~r)BP“-c;

N e
e i L

and .
S2 = - aa;[(1-cy=7)BP '~c, 1(1,MP" "+1,8P 'J}d
- aa,rBP" '(1-c,-7) + aa; (bBP~ ' +mgP- ' YA
' ‘ K1ﬁ& '§a3~ I
: . T gRas]
The syste second order. This is the cdse because

» when both monetary growth and debt
issuance are exogenous, does not add to the order oé‘the
system. That is to say, what makes the expression for the
gévernment bﬁdget constrain£ a first order differential
equation is the endogeneity of either ﬁ%netary growth or

debt issuance. When, for eXample, monetary growth is

- endogenous, the budget constraint entails a relationship

between ghe rate of change and the level of monetary growth.
This is precisely what makes i; a first order differential
equation that vincreases the order of the system by one. No
such relationship exists in the budget consfraint~ eguation
with respect to government spending. |

twith the system bging~second order, one can examine the
corresébnding stability conditions on the basis of Descartes
rule of szbns. For stability, there must be no sign éhanges
in the characteristic equation, which would be the case if
all the cdefficients, So, Si, and’Ez, ha&e the same sign. We

choose to proceed with the stability analySfﬁ of this system

normalising on the positivity of so.



v | T \ 108

B. Stability Conditions. . \

Conaidefing first the coefficient s,, one can réadily
establish that it is unambiguously positive. There is
nothing Here which, . while -destabilising, can potentially
dominate. An increase in demand pfessure _would cause gan
endogenous }exgansion in government spending via increased
tax .revenue. This development, howevép, will Se domina;ed by
the stabilising cdnsequenceg of‘the savings leakage effec;;
This - is manifested in the’ po;itivity of the terQ\
(T-c,-1).20 | B

In additién, the interest rate will here increase in
response to increased déggnd pressure via the transactions
demand for monéy. This inéreasé in the nominal réte of,
interest will be destab{lising by way of increased intggqst
income. Atlthe'séme time, however, it will be addihé to
stability by way of crowding out private investment’
expenditures and endogenously causing governméht spending toz“
contract via increased interest payments. Precisely becéuse
(1-c,-7) is 'positive, these latter  two éffects would
dominate. |

the coefficient s, {

With respect to the coefficient Sa of the

characteristic equation,oehae part of the behaviour of the

'* Note that c, is the net marginal propensity to consume
wvhich is here defined to be equal to c'(1-r) where c¢' is the
gross:mar?inal propensity to consume. Hence,

1=cq4=7) = [1-¢'(1-7)=-7] = (1-7)(1-¢') > O
since 0 < c¢' <1 and 0 <71 < 1, ‘
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- model that it embodies is associated with infiﬁtion inéucod,.
by upward gxpectatibnal -adjustmentg/operating through the
Vwage4pri§e nexus, Furthermore, the basis 'Jf the effects
generated by this induced inflation, is.the reduction in the
real stocks of money gﬁlancef and boan fesuliinﬁ fgbm the -

exogeneity of both debt issuance a:% monetary growth in

inflationary scenario. ' | K S
The erosion in }he reai value ¢f bonds outsténdip
reduces interést paymenés, and consequently, interésf incom
at the same time. While this ‘latter devélopment is
stabilising in that it generates a negative consumgt1on
‘effect, the former | is destab11151ng because, via reduced
winterest payments’, iteieads to an endogenous increase in‘
goverhment expend1tures But, with (1-c,-7) being pos1txve,
the dampening negatlve consumption effect will be dominated
by the expansionary effects of government’expenditu;;s and,
Irence, the net‘impact oi-tbése_th effécts upon the economy
will be destabilising.
A reduced real debt, however, coupled with reduced real
'moﬁey balances, i; effect limits‘the government's capacity
to spend., Both money anq\ bonds serve as instruments -of
financing and, being here exogenous, inflation feeds into
the budget constraiht causing a reduction in 'thé JleVeF@bof
- government spending. -
Such a- development will; in and of itself, be

stabilising in the face of demand pressure, but whether or

not it 1is powerful enough to dominate the preYiously
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mentionod dcsta;\110tqg et!ects of reduced interest paymentl

|

bnp- +/mMp-' - r(1-h,-r)BP‘

romaxns ambiguous. Thig:;. manifested in the non-signability..

"of .the following term:

“That is to say, Snduted inflatibn has a stab11131ng effect
in th‘t it leads to a ‘fiscal contraction via reduced real

debt and rghl money b&léncés. In addition, by reduqinb )

: ' ' R g -
interest payments, and therefore interest income, induced
. . - . . \ e

intiation leads to both fiscal expansion end a negative

coqsumption effect. The above term, - therefore,. is not

-

 signable Bgcause of the influence of fiscal expansion that
results from reduced interest‘p@yments,

‘It is worth noting, however, that, in the context of
the above term, -whatever is.expansiodary w%en government
spending is endogenous via the budget constraint, will be
,COntract1onary under the polzcy ’regimes of endogénous
monetqry growth or debt 1ssuance via the budget constraint.
© A reaué:1on in the real stocks of money and bonds, for
example, results in monetary expansion when the rate of
moneiary growth is endogenéus;.or'in an increasé in thedraﬁe
of debt issuance when debt idguance".is the ‘fésidual
1nstrument of ‘finéncing. Hovever, when government spénding
is the end;genous policy instrument a reduction' in the ‘real
stocks of money and bonds deprives the government of
~spénding capacity and ‘leads to a‘fiscai contractiony
'N!yerthelgss,. we cannot hére>;;§he that this tefm must

necessaril&lbevpositiveufor stability, as it/beiﬁg ‘negative

oo
i
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cannot in and of ifaelt violate the positivity of s,. .

Reduped “féal money' balqpcegf and real debt, howdver,
will feed" intg the money market with counteracting
répercugsfons fér tﬁe interest rate. How tHe inpef&st rate
will react, however, is importan; £9r thefstab11§£y of . 1h§-
Pystem;‘ In the context ‘of. the cpéfficient, s .of the
characteristic equation, an interest rate ‘increaﬁe‘ will

unambiguously have stabiliéing repercussions manifested in

the term, ’

[(1-cy~7)BP" ' - c,].

. , . ~ °
That is, an increase in the rate of interest will generate a

> negative Envestment effect, fiscal’ contraction via {;Ereagéd
interest payments, andqégibositive consumption effect via
increased interest income. This last effect will.be adding
to the negativity of s,, but i£ will bg' dominated - by ghe
effects of fiscal expansion as the positivity pf'theftérm
(1-¢,-7) indicates. A . . | }'

' Hoﬁ the interest araee» will move vopld debend.bn its
:j:;Tative responsiveness with respect to.variatioﬁs/ in real -
‘money ‘balances and the real stock of bondé, as a}ready
discussed in the preceeding chapters. What willv be working
in the direction of stability is a relétively'sensitivé
ihtereSt rate to variations in the real stock of \poney, such
- that the term . 1,MP-'+1,BP ' isg negative, Implicit in this
term are not only relative elasticities,’bﬁt‘ also relative
stocks."That .is to say, a: hugé puBlic ‘deb; can be as

damaging ;7 the stability of the syétem as a véry_ elastfc'
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interest raoejto realvaebt\changes.

R coefficient s,

e coeff1c1ent s,; on the other hand,ycan be rewrltten

‘as the follow1ng expre551on.

='ﬁ1/a)s¢;+ aaplz[(1-¢cy=7)BP" '-c,] - aa.cs;.

' As with eli'preVious'ceses;‘before fnflationary expectations
get under way,»the 1nflatlonery chSequences of increased
demand pressure worklng through the wage price nexus will
generate the same effects dlscussed in conjunction w1th “the
'cons;ant coeff1c1ent of the characterlstlc equation, gz.'
Once 1nfiatlonary expectatlons get under way, however,
chey w1ll Y feed 1nto ‘the “money ' market genegéffﬁéiasset
subst1tutlon effects out of money, thus pushing the 1nterest
rate down. For reasons prev1ously dlscussed a reductlon in
~the rate’ of 1nterest 1§T 1n ) contex@ of demang pressure, a
| destablllslng consequence. cin add1tlon,vvthe same asset‘
subst1tut1on effects w1ll also feed 1nto the goeds market
ceter1s par1bus, generatlng a p051t1ve 1nvestment effect by
,reduc1ng the real lnterest rate.; | ‘ .

As the. case ‘has been thh prev1ous ‘policy regimes, it

»

is de51rable for stablllty that these effects assoc iated
with 1nflatlonary 'expectat1ons, and partlgulﬁrly the asset"x

subst1tut1on effects, be relatlvely weak.

-

oy s,



c. Ekpectétionél Adjustmgnts and Osciilatbfy Mdtions

‘It cah easily bpﬁ Seen, aﬁn this pollcy reglﬁe of
endogenous government | expgnd1tures viag the _budget
_cons:raiht; that. the mainﬂsou§ceé of destabilising trends in
ﬁhé system are rooted in the implicatiéhs of expectational
adjustments,_ “_‘ . | o 7

DY

Y

With static expectutions,'that 1s, with ; being 'zero,
the constant coefficient of the characterl—t‘tlvguation, 82,
wouId vanlsh.‘The 1mp11cat1on of this w0p“d T th;t' t he’
system would be reduced to one of first order., It w1ll then
hav.'one 51ngle assoc1ated characterlstlc root whose value

- would be giyven by the following relatlonshlp
p=-s:i"/so'

where vs,'  and s,' “refer to thjgpgéefficients of .the
characteristic equation of the | system 'yith static
expectationé( and which can be obtained by settihg,a=0 in s,
and so, reépecti&ély,’

Examining the eiements of the coefficients s,'kand‘so',
it can 7easily be seen that there exists only one
‘destabilising factor embodied’thereﬁn; This factor is given
by the term, o '4? A A |
- a2(1—c,-r)rBP '
beménd induced 1inflation would Lead to an  endogenous
expansion in the ‘levél_ of government expenditures via
reduced interest'payments,‘wﬁdse destabilising conseqheﬁces

- .

would dominate the corresponding negative consumption effect

induced by reduced interest income. This is the only element

A
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that can potentially make the single characteriStic,root ﬂof
the‘system.positive. R ‘
~ However, since‘there is only one characteristic root in
such a‘ system, vits 'corresponding“ time path will  be
'nonrcyolical. The argument can, thus, be made that whateVer
can cause. a‘” oscillatory time path must be rooted in the
‘impllcationsf expectatlonal adjustments can have in the
system. This is somethlng that matches with a result reached
in chapter three under the policy reg1me ot endogenous_
tmonetary growth via- the government budget constraint, namely
that what could»lead to an ¢xp1051ve osc1llatory time path
;was the destab11151ng 'grends generated by expectatlonal
adjustments, ’and part1cu1arly the  asset 7vsubst1tutlon
,effects. Thls 13 pret1sely the case here. ‘.
‘ Furthermore, the expectatlons mechanlsm employed hereln
1ncreases the order of the system by one, precisely because
it '1ntroduces a{ lag .1nto the system. This lag must
ultlmately be respon51ble for lead-lag relat1onsh1ps in the
system wh1ch can potentlally lead to osc1llgtory time paths.
In any ease, the;guestlon-that will now be raised is
again _one” that ;nVOlves; the: monétary policy reaction
function." Given ‘_that: ekpectational adjustments  can
potentlally lead to osc1llatory behav1our,. and furthermore- -
to 1nstab111ty, one would want to examlne whether or-nOt
monetary pol1cy can be used 1n ways that Acan potentlally

enhance the stablllty :of the system, and more to the point, -

in ways that can\1mp1nge upon the type of~ assoc1ated‘ time
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paths.

S _
D, The Model with Government Spendxng and Monetary Growth

[}

Slmultaneously Endogenous
W1th a monetary policy reaction function in place, the
rate of debt issuance held <¢ostant at b, and governemnt
" spending the instrument which will adjust so .as to maintain
the equality between-thé“bodgét deficit and its sources of
financing, the general- model spec1f1ed in chapggr three will

become' , o)

f

Dp = a,Dy + aa,(y-y)" : (3.2)

(1-c,)Dy = c,BPL‘r(B-p) +;(c,BP"+c2)Dr,

v +vaazc3(y-§) + Dg : | ' 15.7)
"gr = 1,Dy ; aazl;(y-§) + l,MP"(m-p).+ luBP"(E—p) (6.7)
Dm = z,Dy + z,Dp ] : - . (7.f)
Dg = Dy - (1-7)BP-'Dr - (1-7)BP"'r(B-p)

+ bBP~'(B-p) + MP~'m 0-p) + MP~'Dm . | - (8.6)

Linearisation of this system around its steady state
equilibrium path applying the usual methods would yield the
' o :

following matrix expression:



uuF.v

‘PaszGz

0 e -p .

p(1-c,)-aazc, =p(c,BP '+c,) rec BP™'

=(1,MP-'+1,BP"') 1,MP-' O

pli+aa,l, -0 N
[ ot -p(1=-7)BP" "' - £,
-z, ;0-" v, v “Z;
o Lot
y(Q)=y |* ]oO
' r(0)-r 0
| p(o)-p|= |0
, ° \
m(0)-m 0
g(0)=g 0

ad o

‘where, £, = £(1-7)BP" '-bBP"'-mMP" '

F

The . corresponding characteriStii/

- 0
0

(p+m)MP- ' -p

1
(.
)
’équation

| . , ‘
system obtained by expanding the determinant

Tal

i
of this
of the

characteristic matrix above and setting‘it equal to zero ‘is

given by:

whg:é,b»

Uop? + uyp *+ Uz = 0

Ue ® (1=¢y=7) + 1,[(1-c,-7)BB"'-c,]

Uy

,MP"(azz;+z,)

f'a,R(1-c.-r)Bp"-c,](l,up"+1.59")

a;rBP-'(1-¢,-7) + a,(bBP" '+mMP"')

aa;cy + aazl,[(1-cy-7)BP"'~c,]

+ [(1-C1'7)Bp"“C3113MP-'(azZz+Z|)

ﬁMP“(a;z,+z;) - aa;z;MP" '

&
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and ) |
u; = - aaz[(I-c,-r)BP"gc;}(l;MP"fi.b?")
- gé,?np"(1fc,-{Qi:,aez(BBp';+ﬁMp")
4 aaZsz(1;c,-r)BPfffcz]I,MP" - aazz,Mp~"'

The system is again second order. As ‘noted before, when
the rates of'monetary growth and "debt 1ssuance are both

exogenous, the budget constraint does not add to the order

of the system, and nelther does the monetary pollcy reaction

functlon., The order " of the system‘ 1ncteases ‘only when
monetary gfoyth or debt issuance »ateh endogenised via the
government budget constraint. -The endogeneity oﬁ monetary
growth via the~seaction function neutraliseg¢ the 1mpact on
the» order of the system that its endogenelty would have had
should it have been the consequence. of the budget
constbéint.

With the system being second order, the positivity of

each and every coefficient of its characterlstlc equation is

a necessary and sufficient cond1t1on for stabxllty.
E. Stab111ty Condxtxons‘

The coeff1c1ent5~ of the wcharacteristic equatlon in ..
question, u,, u‘; and u,, can be rewritten in the followlng

L]

simplified form:

So - MP-! (azZz.+Z|)

c
°
[}

c
it

s, + [(1-c1-f)BPf‘-cz]13MP"(azz§+z1)v s
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, B k o ‘_.ﬂ / |
4 - HMP"(aZZz+z,) - “azéggﬁiﬁ-’ o “k\\
" and ' o “ | ‘
U, ‘= S; *+ aazzz[(']‘Cf'T)BP"-cz]laMP-| - aaéZzMPT.'.

¢«

\

Note that s,, s;, and s, are the coefficients of the

characteristic equation corresponding to the policy regime

under which government spending is endogenous via the budget

' constraint. The issue here involves the quesfion, in which

direction can a monetary policy reaction function take that

model economy?

the coefflcient uo
In the context of the coeff1c1ent attached to p in the
corresponding characterlst1c equation, u,, the monetary

policy reaction‘ function enters the system ~in a

' counteracting way. Its partly accommodatlve nature 'is, here,

.

destabilising as the term -MP" 'asz, is negat1ve. On the
.’l

‘other hang, its partly countercycllcal nature is stab11151ng
and is manifesteq in the pos1t1v1ty of the term ‘Mgf‘z,.

_ ‘ B :
In an inflationary scenario, monetary policy would be

b
_destabilising in that it leads to.an endogenous‘expensiog of
government expenditures, thus adding to demand preséure and
fueling inflation. By contrast, the’-monetary contraction
that results from the countercycllcal nature of thirreéct1on

_functlon has the opp051te effect as it causes government

expenditures to contract endogenously. i : ,{hl

-
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The monetary authorities, by choosing the weights z,
and z; in such a way that the term ajz,+z, is'_negative,
would be adding,to‘the,positivity of s, and, hence, to the
stability of fhe system. .

o+

the coeff icient u, .

In the context of the g¢onstant coefficient'”pf the
characteristic equation, uz, the monetary policy réaction
function comes in with destabiiising repercussions
throughqpt. What is relevant here is-moneta;y accommodation,
which has the effécfyof driving, u, in the directioh of

ﬂﬁegativgty. o - |

Demand induced inflation has the consequence of -

reducing the real. va%ués of money balances and bonds
outstanding. These consequences exeft a dampening impact
upon the economy in that they lead to an endogenous

s .
in government expenditures. Both ,the stock of

‘reduction
'money‘%nd the stock of -bonds serve as instruments of deficit
fihancing and, hence, a reduction in tﬁeir real v

’lowers*fﬁé‘government'é capacity tovspeng.

These preséures to reduce spending will be eased =:: a

certain  extent because.;of -inflakion induced ‘moneTar -
exﬁénsibn.-ln- this sense, the ‘monetafy poliqy reaction
function becdmes dgstabiiising, manifested in the negativi&f
of the term, _~agzzzﬁMP“; But to 'the eXtéht that =z,,
although _positivé, bis leés than unity, fhis destabilising

cquequenééﬁkill)Bé‘absorbed by the effects’of\reducedf real

.
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money balances mentioned above; This, however, does not
négate the fact that monetary accommodation reduces the
positivity of z,, thus adding to instability. e

In ‘addition, monetary accommodation would also be
reducing.ithe positivity of u, kvia the interest rate
mechanism.'_Reduced. real money balances feed inio the money
market raising the interest rate, which in turn, will,have a
stabilising effect oh“the economy. By increasiﬁg interest
payments, thif interest ;até incrgase forces an endogenous
reduction of government spending whose,contraction;}y impact
upon the economy outweighs the expan§ionary effect of
increased consumption via increased 1interest income.
Monetary accommodation generates just the opposite effects,
since it enters the money market by reducing the interest
rate. -
However, as 1long as z, is 1less than unity, demand
induced inflation will net out to__be contractionary with
respect to the real money ‘supply. Consequently, via the
reduction in the real money supply, inflation will be
causing the interest rate to increase even with monetary
accommodation. However, the same inflation that can lead to
this increase in the rate of interest will work vi; a
reduction in tﬁe real value of bonds to produce the opposite
effeét. That is to say, less real debt allows the iﬁterest
rate to come down. Hence,‘ although monetary  acéommod;tion

does not, in and of itself, render the interest rate

mechanism destabilising, it nevertheless adds' to instability
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by reducing the positivity of u,.

the coeff icient u,

In the context of the coefficient u,, as with uo, the
monetary policy reaction function has a counteracting
influence. Its accommodative nature is destabilisiqg in that
it allows for an endogenous increase in the level of
government expené;tures,'and also in that it exertsvdownwa;d
pressure on the interest rate. Its countercyclical nature,
on‘the other hand, is stabilising for just the opposite
reasons.. What wiil here be working in the direction of
stability, in the sense of increasing the positivity of wu,,

-

ig again the negativity of the term, a,z,+z,.

F. The influence of Monetary Policy

Under this policy regime with a monet;ry policy that
follows a strategy of gradualism and endogenised government
expenditures via fhe budget qgﬁstraint, the destabilising
trends in the system have their sources . in three factors:
the inflation induced erosion in the real value of the stock
of bonds outstanding; expectational adjustments; and the
partly accommodative néture of the policy feaction function.

In particulgr, with respect to ‘the policy reaction
function, its accommodative nature is everywhere
destabilising while its codntercyclical nature is everywhere

stabilising. Thus, if the monetary authorities follow a

purely countercyclical monetary policy, setting z,=0, then
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the stability of the system will be Strehgthened vig-a-vis
both a policy regime in'which government spending alone is

endogenous via the budget constraint, and a policy regime
which follows a Strategy .of gradualism with govefnment
spending again‘endpéenoqs'as above.
This will prqciég;y be the case as the u;s and the s;s
, 5

will be related by the follbwing expressions:

W
F
A ]

Uo > Sp

u, > 8§,
o’
U, é*s;

That is, a purely countercyclical monetary policy will be
increasing the positivity of the coefficients s, and s,

while not affecting s,.

Since the roots of the characteristic equation,
Sop? + syp *+ 5, = 0,

are given by the expression,
]
[-5, +/- (5,2 - 4s,8,)'/2](1/2s,),

[ ¢4
it can be said that the increase in s, reduces the
possibility of an oscillatory time path, while the increase
in so has the opposite effect of’increasing the possibility

of oscillatory time paths. Consequently, the monetary
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authorities can potentially influenqéﬁﬂot onlf the stability

of the system, but also the trajettory it;folléws over time,



VII. DYNAMICS WITH THE LEVEL OF GOVERNMENT SPENDING AND THE
RATES OF MONETARY GRONTH AND DEBT rsiwmcr. S INULTANEOUSLY

Y .

By ENDOGENOUS

-

A system in lwhich debt issuance ‘constitutes the
residual instrumént of financing emedies,_ strong
destabilising mechanisms that run fromf>debt issuance‘to
furﬁhéé debt issuance via thé government budget cpnstraint$
Thése mechanisms can potenqiaily lead to instabiiity.‘lt
becomes only natural ‘thén to explore Gqualitatively a-
ich. the rate of growth 6f debt issuance is

3

policy constraihed. This is precisely the purpose of the
: |

situation in
present chaptér namely'té explore the dynamic ﬁqoperties of '
a system which ha ‘allbthree‘policy instruments, govecnment .
spénding, .debt isfuance, and monetary growth, éndogenously
degq&pined;y v
'The rate of moﬁetar; growth vill.be endogenised by
means of the ﬁonetary bolicy reaction functioﬁ. The rate of
debt issdance, _§n the other hand, will here be endogenised
" by vay of consffaining it to follow the ‘time path of
monetary- growth; That- is,' b=m. The level of government
- )

spending, hence, would be the“ instrument to adjust

endogenously in response to the budget constraint.

v

s

A
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A, The Model ( ‘ . - )
With the above assumptions, our general model -in

differential form will now be composed of the followgpg

expressions: : *

-+

, Dp = agby‘f aas (y-y) i | (3.2)
~(1~c,JDyIQ‘c,hP“r(S;b) + (c,BP‘t+c,)Df —

+ aazcy{y-y) + Dg (5.8)
Dr = 1Dy + aazli(y=y) + I,MP" '(m-p)'+ 1,8P"'(b-p) (6.8)
Dm = z,Dy + z,Dp S Le ()

Dg = rDy - (1-?5-% - (1=1)BP" 't (b-p) .
+ BP"'Db + _BP” 'b(b-p) + MP" 'Dm + MP~ 'm(m-p) (8.7)

4

Db = Dm . - ~ (16)
Eliminating b and Db across the system and “Ttfaarising
around the steady inflation equilibrium time path employing
the wusual methods, one obtains the' following matrix
expression:” % ‘ !

-

-
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| r:(paz+aaz) | o | o ;0 9

p(14c,)~aa;c, ~p(cBP"'+c,) rc,BP"' -rc,BP“” -p

=(ply*aa;l;) » . RL £, . 0
-p' ‘ & - I : R ’
J_.?: fOV o "Za 1 o 0_4
o [rasr] o]
Voo : r(0)-t | |o
R B YSOE A K ’
~ (0)-3 0 "
K ) ?J 0] )
> | | ' . : “‘. . —~
where, £, = T(1-7)BP '-m(Mp '+BP 1) o L

s '”p(“P"*BP") r(1-f)BP“+m(MP"+BP")
..El.f'._‘leP"+l. p" o S
and " E;',' -(lgM.P,"'{-l..Bp-_‘l) S b

Expandihg the determinant of-the-éhafécter&sgic matrix

of the Systen”a§ove and *setting it equalh to zero, one
- ‘ : ’ . , . . \ @ ] °
obtains the following second degree characteristic equation:
Voo? + vyp + v, = 0, o
. !’ . ) ‘ o ) . . 4 - ) __v .
where croe - . - R A T

N . ‘ ' . . o
. ‘ N .

!

Vo" (1-c,-f) + 1, [(1—c,-r)BP '-c2]
(BP"+MP")(a,zz+z1)
vy = = a;[(1-c,~7)BP" -cz)(l MP“+1 «BP"')

- a,EBB" " (1-c,-r) + a,(bap"+mMP")
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+ az2;[(1-c,~7)BP" '=c; ) (1,MP" '+1,Bp- ') ~
o 2a22,TBP" ' (1=c,~r) - a2z, (bBP~ '+mMpP- ')
+ 2, [(1-cy=7)BP" '-c, 1 (13MP~ '+1,BP" ')
+ z,TBP ' (1-c,-7) - z,(bBP" '+mMP~ ')
i+ ;aa“z{lz[(1—_¢,-7)BP"-‘CZ]'C3} ., | ’
- aa,z (MP '+BP-') |
and . ) ’
vz = - aaz[(1-c,—r5BP"-cz](laMR"+quP;‘)

- aaz;BP'ﬂ(1—c1-r) + aéz(EBPj?+ﬁMg4‘)
+'aa222[(1-cy=7)BP " "-c, J(1;MP 1, BR" ') |
+ qazzZEBP“(1-c1-r) - aé;zg(BBPf‘+ﬁMP;')
The system is again of seéond‘ ordet since neither
monetary growth nor debt iésuance ére‘bging endogqniéed via
the government budget constraint, Hehce, the Descaftes rulé
of _sighs ‘can again provide those cohditions necessary ana
%ufficient for stability. As 'before, we choose tow
inv;stigate the poSitiv’ o+ of each and‘every coefffcieht in

the corresponding characteristic equation.

B. Stability Conditions o . - : K
" The coefficients vo,‘v;i and vz'qan'be simﬁiified, when
/reiagsdA to their counterbarts undér thé two previously
diséﬁﬁakg\pplicy regimes of endogeﬁous g§vernment ;spénding
and monet;;i\*gquth) by"fewriting ‘them és the following
_expressioﬁs:;‘ \\\i o | o . "“
;:;;;;Ii_;;;;—;;;-s.';\Etguéhe coefficfehts,éf‘thé '
characteristic quation under the policy regime in which

~~

Lot \
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= Up - BP"(azzz+z1)

<
[~}
i

<
n

-

-
+ aa{l,[((1-c,-7)BP '-c,)-c,} "

(1/a)vz - (1/aa,)s.z,

azzs(MP-'4BET') S

(1

Zz)Sz

<
~
it

the coefficient vo .

With respect to the coefficient v,, there  is no

gualitative ditference between it and Uo, 1its counterpart
, - . '

under the, regime. of endogendus government spending and

monetary growth. The only associated destabilising trends

-

fWhat is ambiguous, and may be destabflising, is the way
in which incfeased\'demand presﬁbge and iﬁducea inflation
will feed_into'the-Tcnetarx'policy‘ feaction fqnction.— fhe'
countercyclical component of this reaction function works ih
the direction‘ of &onetary‘ contfaéfion and conéequently

. ] . o Pl ’
reduced debt issuance. On the other hand, its accommbdative -

)

) RN . .
1 s
component, manifested g!%,;aa%p051t1ve .22, works 1in the

opposite direction of monetary expansion and increased, debt
“issuance. For the positivity of vo,, and hence, for the

stability of the sygtem, hay#fing the sum of z, and a:22 béing

. — - ——————

*¢(cont'd) government§spending alone is the endogenous
policy instrument vialthe budget constraint. The u,'s, on
the other hand, are the coefficients of the characteristic
equation associated with the policy regime in which both
‘government spending and monetary grow%&bare simultaneously
endogenised, the former via the goverfiment budget constraint
and the latter via the monetary policy reaction finction.

o ’ il
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negative is,a desirable condition but rot a necessary one.

[

the coefficient v, )
Cn _ . e %
CN Observe that, by substituting the expression for v,
into the expression for v,, one may - rewrite this latter

. \ _ o , i
coefficient :in the following way:

?A‘ o |
' V1V= (1/da})52[az(1fzz)‘21] _
+~aaz{lz[(1;C1fT)BP-1‘62]—C3}”

‘= aa;z, (MP"'+BP" '),

However, v, can be rewritten in an abnative way still,

Awhen"compéring it directly with s,, nam d
‘ o wHe

_ &
vy = 5, = (1/aa;)s;lazz,+2,]

O )
- aa,z,(MP '+BP '),

In ;11 three coeficients, s;, u,, and v;, expectétional
adjuétments-eﬁter in much the sahe way. Once under way, they
will feed 1into the goods market adding'to demand pressure

‘via investment crowding in -as real interpét rates are,
ceterig paribus, reduced. They will ‘aiso, feed intp the
monetary policy réaction function- vi; £heir inflationary
consequences, thus causing monetary expansion, which in turn -
,wili feed into fhe rate of debt issuance on a oﬁe-tg-one~
baSis.A Such induced increases in the real values of‘money

-and bonds will, as previously discussed, lead to endogenous

o
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increases in governmen£ expénditures by inc;easing Ehé
government's finénéing capacity.

Mostfﬁ ;ﬁporténtly,, ﬁowever)'_ upward expectational
adjustments yill have repercussi%nﬁ for the nominal rate of
‘interest. They will feed into the money market in the form
of induced asset substitution effects out of real money
balances thus pushing intereSt rates down with destab&lising-
cbnseéuences., In addition, in the goods- market asset
substitution effects will take the -form of . incfeased
investment demand, hence, adding to demand pressure in the
system with further destabilising conseqguences.

. Before fexpectatiohal adjustments take effect,'however{
the i;itial increase in demand pressure will, among other
things,“feed into the monetary policy'reaCtion‘function and
by virthe of its countercyclical pagure will cause monetary -
.confraétion. Thexrate of debt issuance wiil at khe_same time
‘decrease one4t0fone with&honetaryrgrow;h. These deve;opments
will have 5tabilising repercussions in the System.>

In the first place, ;hé&~ limit the goverhment's
capaéity to spend, thﬁ;. countering  the respective'
destabiliéing effects génerated bf inflation— induced
monetary expansion discussed above. By adding these two
effecté together, one gets: b‘ N :

| -(MP"+§P")(za+aaZZz)
which will be positive if and only if,
| z,+aa 2z,

is negative.
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The monetéry authorities, whosé behaviour the rea;tion
function here employed is intended to explain, can be
legitimately assumed to° have some discretion .over the
s;tting of ‘actual palicy. This amounts to saying that the
monetary authorities can be legiﬁimately assumed to have
some diﬁcretion _over‘the weights z,'and“zz in the hetary
policy reaction function. They can thus increase the
stability: oflthe sysfem;by choqsing z, gngxiz‘in such a way
that the lasf term cited above is indeed negative.

‘However, the monetary contraction yia z, and the
subsequent redQCtioﬁ | in debt issuance, will  have
deStabilising effects via the térm, | |

r(1-r-c,)BP" ", ,

That is, &y reducing interest payments they put upward
pressure Onjgovernment spending whose éipahéionary‘ effects
dominate the _contradtiqnary effects 'éf ‘reduced interest
income. f

| 'Like the case above, ﬁhelfiséalvauthorities_éan also be
legitimafely assumed to bé in a position potentially able to
exercise discretion. Hence, the destabiiising -trends
éenerated by increased government spending can be
potentially neutralised.

NeVerthéless; monetary contraction and reduced debt
issuance:willlin addition feed into the money ma:ket; and to
" the extent fhat the interest ré;e is'relatively sensiti?g t&f
variations. in feal money balances, the net effect wiil bé‘

stabilising as the interest rate will increase.
\ ~ .
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Monetaty accommodation, on the other hand, and thgx

'/subsequent increase in the rate of debt. }issuance, enter the
system in a purely destébiiising way. By increasing‘“the
government's capacity to spend they can cause an
. expansionary endogepous inCreaée in the level of government

spending. Such a development, however, can be ’éasily

' neutralised to the extent that the fiscal authoritigs apply"

discretion and simply do not spend.

More importantly, monetary éccommbdation and increased
debt issuance will eﬁter the money markét reducing the
nominal rate of interest to the extént that this latter
var1ab1e is relat1vely sensitive to money supply varxatlons.
It is in this way that monetary accommodat1on can be most
damaging to the stability of the system.

" the coefficient v, ‘

With respect to the constant coefficient of the

characteristic equation, v,, no new mechanisms are embodied

when compared with's,, its counterpart under the regime of

endogenous'government_spending. Since v, can be related to

sz linearly,.
va = (1-2;)s,,
:it can be observed that the strenggp of the mechanisms
embodied in s, will be weakened by ﬁoﬁetary accommbdation.
Recall that the mechanisms embodied in s, are based on
the inflation inducéd-reduction in thevreal values of money

and bonds outstanding. In the context of v,, by increasing

! o oy 132 .
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| ' .

‘the money supply and the stock of bonds, . monetary
accommodation, will have just the opposite effedis."Hence,
when monetary policy is purely accommodative and z,=1, ‘the

coefficient v, vanishes.

——
o

C. The Influence of the Monetary Policy Reaction Function

When monetary policy is purely accommodative with Z,=1

, :
and z,=0, v, vanishgs and the order of the system is

reduced. The system becomes one of first order aﬁg_'its

characteristic equation’would be:

A
Vo'p + vy' =0 7
where, B | '
Vo' = So - a,(MP '+BP"')
= Up - axBP7"
and, ,
.v,' = 8, - (1/a)s, - aaz(MP"+BP"?.

For stability the coefficients, vo', and wv,', must either
- both be positive or both negétive.’Recal} that
. §

Sy = (1/&)52 ’

+ aaz{1,[((1=cy-7)BP '-c,]-c1}.

—

By substituting s, into v,' one gets:

Q

k-
vi' = - aa,(MP"'+BP ')

B
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+ a8, {1;[(1-c,-7)BB" '-c,]-c,) < 0.

That is, v,' is unambiguously negative, so that for
‘stability vo"ﬁﬁst also be negative,

However, v,' can be made negative if the term
a,(MP-'+Bp- ") isrbig enough to offset the positivity of s,.
That is to say, vo' can be negative if complete monetdry
accommodation -enters the budget constraint causing a
substantial increase in the level of government spending.

. /
‘Otherwise being the case, the system will have an associated
’ﬁon~cyclically,diQergent time pa;h.
How can the system be affected when a completely

>

accommodative monetar&,. policy is augmented by - a
) !

i
—countercyclical component? In this case, 2,=1 and z,<0.

Again, the system is first order with the following

characteristic equation: - | AN
2. . Vo”p"’V]”XO
where,
vo'' = So - (az+z,)(MP '+BP"')
and,

vy'' = 5, - (1/0.)52 - (1/0.3:)‘5221

- aa, (MP '+BP '),

By substituting s, into.%vj", this latter expression

becomes:
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vy'' = - (1/aa;)z,5; ~ aas(MP '+BP- ') !

i

+ aaz{lz[(1'c1‘T)Bp-"Cz]"C;]-

In this ocase, monetary policy can be used to potentially
take v,'' to positivity.
&

In _thev context of fhe policy regime examined in the
presenf éﬁapter, when monetary policy is completely
accommodative, - with z;=1 and z,=0, the system can be stable
if government spending is increased by a sufgicient amount,
in’ response to inflationary shocks, so that the coefficient

Vo becomes negative. However, countercyclical monetary

policy used in | conjunction with complete monetary

accommodation can, potentially, aileviate this situation.



VIII. CONCLUSIONS

The model employed in this study incorporates a natural
‘rate~.proposi£ion in the sense thét expectations enter the
inflation process with full power. With expectational errors
or mispercepti§ﬁs being the only source of -rigidities in the
‘system, in long run equilibrium the system becomes
decomposable. With expectations réélised, output is at full
capacity utilisation and monetary and fiscal policies become
4totally ineffective. That is, real outéut in the long run is
supply determined, and inflation 1is a purely monetary
phenomenon. he

The neutrality of money is a long run phenomenon.
Because of expectational errors, monetary changes caﬁ.inothe
short run influence output and éﬁployment. In the 1long run
expgctations are realized, excess demand is zero, and the
sﬁ1llips-curve goes to verticality at the natural rate of
unemployment. A trade-off function between inflation and
unemployment or output is bnly a short-run phenomenon.

In 'the short run, a, monetary expansion has a real
effact by viftue of reducing the rate of interest via
increésihg thg real stock of money balances. In “the
long-run, however, mone;ary\;sgbansion has the opposite

effect of pushing the interest rate up by reducing the real

- stock of money. This result comes out of the fact that the

model economises on real money balances.

136
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That 1is, inéuced inflation leads to expectational
adjustments that generate asset substitution effects out of
money and into real goods. A monetary expansion feeds ~into
higher inflation one-to-one in the long *run and,
ﬂconsequently, into higher inflationary expectationsi
genérating asset sub@%itution effects that drive the nominal
rate of interest up and reduce the demand for real money
Ealances. ‘

1f that is the case, then for stock equilibrium to be-

-

‘established the rate of price inflatién”must 6ver4hoot‘its
‘loﬁg-run“eqwilibrium value. That is to say, if monetary
expansion increases the reail- sﬁpck .0f money in the
.short-run, but in the long run the system settles at a lower
real money stock, thén it has to be the case that for some
time period. inflation must be gqgrowing faster than its
long-run value for stock equilibrium to be reestablished.

In additibn, the la%:structufe that the 'mogfl
incorporates can also lead to the same overshooting
propositiogl The only lag this model incqrporates comes from
the adaptive nature of expectations Fogaatioﬁl Increased
demand pressure will feed into inflation both independently
and via the wage-price nexus. Inflation will subséquently
generate upward exéectational adjustments but with a lag.
Expectatidnal adjustments, once under way, will feed inpov
further inflatioﬁ via the wage price nexus. However, because

demand induced inflation feeds into expectations with a time

» Ll

lag, and since expectations feed back into inflation, output

-



-
"

will pedd before the rate of price inflatxon. That is, the
model embodies a -lead-lag relationship between the level of

N
~real output and the rate of price inflation with output

Lhanges qreceedingnprice changes, -

In this case, a*monetary expans%on that expands ogtpot
will feed into inflation but, becaoae qf tne expectational
lag, price changes will ‘fall behind .and, hence, price’
inflation -would -be growing at a lower rate than monetary
growth. Conaequently, the real stock of money would
,initially increase. Hence, if stock eooilinrium is to be

re-established eventually, then for ‘some time period, price

»"_ "

inflation must be growing faster than the rate of monetary
growth and faster than its long run value. . <
Inflatlonary expectations are here. responsible"for
asset substitution effects. Moreover, because they introauce
a time lag‘into the system; they are also responsiple for a

lead-lag relationship between .real output aﬁ‘ pr1ce

inflation. These conditions will cause output and 1h{latr’

to ove?shoot the1r equ111br1um va%!iﬁ. Furthermore,‘\:hese
same cond1t1ons can potentlally take the economy througp a
phase of inflationary recession.

Indeed, it was shown in chapteréifour and six that what
can ultimately lead to explosive osciIlations}in particular,
and oscillatory time baths in general in the aystem, must be
rootéd in the implications of exbectational adjustments} In
particular, the time lag involved 1in the formationvof

>

-expectations, and the asset substitution effects generated



the asset subst1tut1o

“ad)ustments enter the
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by expectatxonal adjustments“/are prec1se1y the factors that
can potentially lead to’ oscxllatory behezlour.

The short run dynamics of the model turn’ out to be

quite .1nvolved With respect to the questlon of dynam:c

A
stabxl&ty in part1cular, it cannot be sa1d that any speclf1c‘
/

condition. must, or

Mmwst not, hold for - stabxlxty or
"stab111ty However,, 11 the polxcy regxmes examzned,
ts associated with expectat1ona1:
~in a destabilising uay. Asset
substitution effects, ceteris par1bus, have: the effect of

reduc1ng the 1nterest rate and increasing demand pressure,
o

‘where demand pressure is already 1n place in an 1nflat1onary

process thus started - . P
. . [}
Y To the extent that an interest rate increase generates

a negative output effect then the interest rate meéhanism

- . '
-~ - -

will have stabilising .repercussions in the system if, and
. o . K AN * L )

only if,  the interest rate increases in: the .face of
increased demand pressure. Two basic guestidns are 1mp11c1tp

Q.
here. F1rst w111 ongo1ng inflation in response tq 1ncre&sed

-

demand pressure, push the rate of 1nterest up? Secondly, in

-the context of a demand induced 1nflat10nary process, can an

a .
/

Wbat 1s common across all po}xc}~£:2imes eiamined are

1nterest rate q(ncrease reduce fe nd pressure? *

,three‘ reperbu551ons that work @to reduce tbe stabdﬁusxng,‘

[ a0 2
power ‘of the interest rate mechanlsm namelf

asset subst1tut1on effects, ,’},3

(b the relative respon51veness of the interest rate to
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fchangeS‘in the real stockjof‘money ‘baiancesl_anc the rsal
debt outstandlng, and | E . _’Jﬂ _‘
(c) 1nterest income 1nduced consumptlon effects.
| Asset substltutlon effects drive t;e interest rate
down. That is, upward expectational ‘adjustments induce
people' to econom1se on real money balances by reallocat1ng
wealth into real capltal goods. Slmllarly,‘ by erod1ng the
real stOck of bonds, . 1nflat10n allows the interest rate to
come down. Interest 1ncome induced consumptlon effects, on
the other n%%d an“potent;a;ly render an interest rate
.increase to have destabilising consequences for the system.
Phat is to say, an jncreaseqin the rate’of 3nterest would
increase interest income, ggneratiné a,positiVe consumﬂtion
.efrect- that comes to be destabilising in gn inflationary
context = by addingv”to. demand pressure, thereby " fueling

inflation. ‘ ' ' e
.t [ - “) ﬂ

o

' The endogenelty of monetary growth via ., the -government.QE

'budget constralnt enters the system in a counteracting way.

',By reduc1ng the stocks, of money and boﬁgs in real terms,
!
1nflatlon leads to a replacement monetary expansux?xua the
LT .
{government budget constraint4§ht the same tlme, 1nflat10n

140

rworks 1n the dlrectlon of endogenous monetary contractlon as’

N /R ‘
.well by reducxng 1nterest payments on tgsypubl1c debt.u In

addltlon, an increase in real output 1ncreases tax- revenues
[ -

'also allowlng for aﬁmonetary contractlon. -

,‘ There [iSrf thus,'ian  amblgu1ty with respect to the

d1rectlon in whlch monetary growth wlll move in response to

£ . - /} e / \r.\

w .




f pollay regime, hence, embodles a feedback mechanlsm between

G
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s

/

increased demand pressure in the system. Consequently, the .
. L . b T . PR T T

. endogeneity of monetary growth via the government budget

constraint cannot“be established to have a stabilising or
destabilising impact upon the system in the senge of
:increasing or decreasinngthe p051t1v1ty of the re&evant
coeff1c1ents in the correspond1ng characterlstlc equatlpn.
The endogenelty of debt issuance vid the 'government
budget ) constraint, on .the other . hand, creates.'strong

destabilising mechanisms in the system that run from debt

.issuance to furthgr debt issuance ‘via interest payments:
- That is;to say, an ﬁncrease in interest payments on ‘the
;\publi@ " debt, leads- to debt issuance,endogenously.-Interest‘

%@yments‘ in turn, would increase  in response to debt

id"e’bt 1ssuance and 1nterest rates that can potentlally create

a: strong destablllslng force Yf>the system.

.Y . .
Wlth respect to  the behaviour of the model under the

above two alterqatlve policy regimes of endogenous monetary

‘growth_fand of debt issuance via the government budget

constraint, an 1mportant result is establlshed This is what
we termed in chapter five, the 'dual 1nstab111ty theorem.

The system cannot be stable under both these policy reg1mes

of endogenous monetary growth  or debt 1ssuance v;a the

*

gEvernment budget constraint. If 1t is stablejwhen moneta:&j"
H

growth is endogenous, 1t must be unstable when the rate

debt issuance is the 1nstrument endogen1sed by ~the budget

‘uante per se, and increases in the rate of 1nterest This.
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A

. A . .
constraint. Similarly, if the system is stable when the‘rate

of‘debt is5uance is endogenousy 1t must be unstable when the
rate of monetary growth 1s endogenlsed ‘via :thev government
budget constralnt. | |

When that . 1s 1ndeed the case and the system is unstable
when debt issuance ‘is &he 1nstrument adjustlng in response
to budget 1mbalances, monetary pollcy can potentially be
~ used to_stablllse the‘system. But 1t there iscto be any hope
for stabilityﬁﬁet,’ali"when a monetary polfcy\\reection
-functlon is 1ntroduced into the system, monetary policy must
be at least completelyvaccommodatzve. This is so because
monetaqy éccommodation, when debt issuance>is‘endogenous via
the government budget~constr51nty weakens the destabilising

- . , | e : v
feedback mechanisms that run from debt issuance to further
2 "“ R B
debt issuance. Voo . 3

@ ' .

When government spending is  the policy instrUment
endogenised through the budget constra1nt thlngsmbecome_much
more endburagxng ’ Under _thls pollcy reglme,1 /the
destab111§fng trends embodled in the system other than the

ofvmasse€'” uﬁst1tut1on effects, work through

@

x?s flscal eXpans1on. For 1nstance, by reducing: the‘
| r%al "debt . outstandlng, inflation reduces interest payments
and, hence, allows for an endogenous flseai expansion by
increasing the government s capac1ty ‘spend.

 However, assuming that the gggtal authorities can

" exercise d1scretlon su&h destabilising trends can be eas1ly

offset. Hence, any degree of flex1b111ty ’w;th respect to
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verying the level of government~spending‘ can certa1nly be
helpful in terms of the stab1ley of ‘the system in. general.

With goverqment spendlng endogenous via the \government

budget constfaint, ?¢dfagcommodat1ve monetary ' policy adds to
“instability by i ygi@@«:the p051t1v1ty of the relevent
COeffieients of ‘the correSpondlng characte:1st1c equation.
Countercyclicai monetafy poligy, on the other'hand;ihas the
opposite effect of strengthening sfability throughout. Such
being the case, dgpending on the degree to which the .systeﬂ
. in. _que‘stion is .,sf:eble, thet is, depen»d'ing on how'sttongi*,
positive the coefficients of the  corresponding
characteristic. equation Nare, the monetary aOthorites can.
manipu;ate the'money supply in ways theg can impinge upon
the time path of the system, potentially evening out over
| time hoth 'cosfs and benefits associated nith exogenousﬂ
shocks hitting the economy. | . | |
The more instruments ava1lable and the more effective

they -are, the more economlc pollcy can achieve in terms of
‘policy targets. It is thus« desirable to have as .many
" instruments available as possible. In a situation in nhich
government spending &s endogenous via.the budéet constraint3
monetery growth allowed to vary in accordance . with a
reacﬁion function, and the rate of debt issuance const:ained
to follow .the- time path of monetary ‘growth, the result is
@ncouraéing. Encept for the 1nfluence of expectatlonal

‘ adjustments and the resultlng asset substitution effects,

al{gﬁﬁher destab11151ng trends in the system work via fiscal
o e ‘

et

P -



. ‘ ' o q LY

s
o

;expanpion; Tnis cannot be seen as a serious probiem if ﬁpe7
fiscal authorities can be lngt1mately assumed to be in a
“pos1t1on to exercise dlscretlon. w
In such a pollcy regime a purely accommodatlve monetary
policy can be damaglng to the stability of the systbm. In
| actual fact the only factor that can prevent 1nstab111ty 1n
such a fcenarlo, comes to be endogenous f1sca1 expanst:n v1a
the government budget constraint.
Regardingvméﬁetary accommodation in genetel} it can be

said that it has sta¥ilising repercussions in the system in

.those cases where ghe rate of debt issuance is the re51dual
‘ s

>

instrument, of -f§BEncing. This isi so because mon tary
accommodation in% those ‘cases i weakens. the :‘strong
destabilising trends that run “from gebt 1ssuance tqpiurther
debt issuance both via the increase in the public deb! per
se ‘gnd via the interest rate mechanism. However; mone ary
_ accommodation becomes destabilising in those cases in whi m
'government spending is the pol1cy’1nstrument endogenlsed v1a_
the government budget constraint. Monetary accommodatlon is

destabilising in these cases because it can potentlally lead

~ to endogenous fiscal expansion.

In a forld “in 'which the monetary and fiscal policy
instruments are inter-related via the government budget
constreint both these instruments are effective ana can be
used in the context of a comprehens1ve macroeconom1c policy

potentially to do some good 1n the economy.
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APPENDIX 1: LINEARISATION PROCEDURES

™

“ The linearisation procedures employed heggin will be
illustrated by means of one typical éxample. In ‘particular,
the policy regime of endogenous ﬁonetafy grow;h via the
government budget constraint,vanalysed in chapter five, will
be explicitly considered here.

The model under this policy regime can be given in the

following expressions:

a,Dy + aa;(y-y) , (3.2)

/]

Dp
(1-c,)Dy = ¢, (B/P)r(b-p) + [c,(B/P)+c,IDr

+ aa:c:(y-;f) ' (5.3)
Dr = 1,Dy + aa;ls(y-y) + 1, (M/P)(m p) | :
+ 1,(B/P) (b-p) o (6.3)n
MP- 'Dm + MP~'m(m-p) + BP 'b(b-p) = - Dy
+ (1-T)BP"r(B-p)v+ (1-7)BP- 'Dr ‘ (8.2)
| | egd
Define v - &
i . o | f@%
y(t) =y + [y(0)-yle _ | %
r(t) = ¢ + [r(0)-tle?* (A1.1)
p(t) = p + [p(0)-ple”t 3~
m(t) = m + [m(0)-mlePt

where x represents the long run steady inflation equ111br1um :

value of . the vgriable in question, and [x(0)-x] is the
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initial . déviation from that equilibéium value..
Differentiating the above expressions with respect to time,

, b
one gets: f

“"byéf ply(0)-3]e?t | ‘

“Drii p[r(O)—E]ePE‘ ' : h . M(A1.2)
Dp = (p(0)-ple”t ¥

 Dm f"p[m(qz-ﬁ]ept

-

Substitﬁting expressions (A1.1) and (A1.2) in the model
equations (3.2), (5.3), (6.3), and (8.2), and simplifying,
one obtains the following matrix expressibn (the same as in

chapter five):

4baz+aaz 0 -p 0 -
| p(1-c,)-aazcy =-p(c,BP~'+c;) 'rc,BP"' 0
pl,+aa,;l, S -p -(l,MP"+l;BP") 1,MP"!
hff l-p(lff)BP“ £, (p+m)MP- '

B 1 [o]

y(0)-3 :
' ,rkO)-E =10 "
p(0)-p | 0
_m(O')-Ex_ _OJ

where z; = r(1-7)BP"-'-bBP" '-mMP- ',
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Removal of Non-linearities
» The - system above is inherently non-linear.
Non-linearities ‘take the form of initial deviations from
equilibrium appearing mult{plicativelyl Conéider foél'the
purpose of 1illustration the equation for tge government
budget constraint given in expression (8.2). By substifﬁting
in what is relevant.from expressions (A1.1) and (A1.2), one

ought to obtain:

oMP~ ' [m(0)-mle”t ‘
+ MP" ' {m+[m(0)-mle” N [m(0)-m]l-[p(0)-pl}e’t
- BP"B[p(O)-ﬁ]ept-= r‘pr[y(O)-ilept
| + p(14r)BP"[r(0{-F]epFI
- (1-r)BP ' {r+[r (0)-r1e” 1 [p(0)-pleP"

t

Dividing throughout by e”", one obtains: -~

oM~ '[m(0)-m] + MP~'{m+[m(0)-7)e” T} {[m(0)-m]-[p(0)-p]
- BP"'blp(0)-p] = - pr[y(0)-§] + p(1-7)BP-'[r(0)-T]
- (1-r)BP~ ' {F+[r (0)~F1e”*}[p(0)-p]

Assuming that the product ‘of. two initial 'deviationﬁlﬂ
from equilibrium, say,
. - [(x(0)-x][x(0)-x]
where x =y, r ﬁ‘apq m in this context, istso'smqll that it

can be legitimafely set equal to zero, then the

non-linearities in question can be removed .and the



<

165

linearised version of the government budget constraint can

be written in the following way: (U

oMP~ ' [m(0) -] + mMP= ' {[m(0)-m1-[p(0)-p]]
- bBP '[p(0)-p] = - prly(0)-y) + p(1-1)BP"[rﬂ0)-E]
‘ - (1-1)BP '§p(0)-p)

This approximqtioh can be’ most valid in “ the.
heighbcurhood of  a léng—rpn stead® inflation equilibrium

time path. | _ : .



uvmﬂz: THE ROUTH HURWITZ STABLLITY CONDITIONS

L

For dynamic systems of - order higher than two, the
Routh-Hurwitz ;conditions providg those conditions necéssary
and sutticienéﬂfor stability. They can be stated in the
following way. Consider an 'nth order system with an
associated nth degree characteristic equation that can be
.given in the exp;egsion below. ﬁ

]

kop" + klp”.' * kzP"’z * o * kayp * ky, =0

The system will be stable, that 1is, its corresponding

characteristic roots will all have negative real parts if,

and only if, the n prinéipal minors of the matrix,

Ea

kv ko O O 0 ... O <
k§ kz kl ko 0 oo 0 (
Xs ke Kkj | PUNE ¥ 0

® 6 © 6 0 ¢ 0 0 08 00 0 &0 0000 0 00 T8O e e e

o o0 o0 0 o ce k.
_ | a

are positive, when normalising on the positivity of ko.:

—---—-Qqhg- ........

'’ A more complete and detailed account of the ROUth‘HUthCZ .
stability conditionsgzan be found in numerous texffbooks <
including Uspcnsky ( 8), Samuelson (1948), Gangblfo : j

(1584) .. .,
166 \f :
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The Routh-Hurwitz ‘stavility conditions. =’
for a third order dynamical system , Col
a In the case of a third order system, that is, when ns3,
the tcllowing principal mxnc;s, L ’.
|x ]
. A
TP EARY ;
‘:’:1 " ‘ ‘,‘ °
' ARy, .szﬁ
) “Jt r ‘ ’
z,;p: i A
Ik ke 04
“,* :,, 'Ky ’jz \.k, % T’
. b %
. Pt @k,
. S T i
RS I '
=ﬁust aall be pqsxtzvq Tor stabxlxty when normalxszng on the
e £ o Ly - .

 posyt1v1ty df ko. .

N “ BY exd?nd1ng the _above ‘det rminants, the following
. t - .
;coﬂditléns can be obtazned

k] :> 6
kKiks' - kokj >"U :

Rs(Kikz = koks) > O

LY

Note that when the second of these thfee conditions hblds{
the chird will also hold if, and only if, k, > 0.
Normqlising on the posztzvzty of ko.,, the ”'staﬁilicY,_

conditions cotrespondxng to a :hxrd ‘order system can be



S ‘ ,]68,
X I
: writ;en;as_thg'fo;lowgpg ineqy

Y

]

: : o ) . » ‘

L»,k‘3 > 0. ' ) . v . E ¢
% " kKykz - koks > 0 S
. I . -
— . ‘ A
‘ PR . B ‘
S 4 ' .’ '.‘ . \‘; * .‘,;'%  ’, ' . : ' e ‘ .
Given . that ko' is positive these conditions would imply that -

k2 is also pdsitiVe;‘Hence, the Descartes. fula of signs -
© ' T . _' R ) ' ‘ ' - i . " v ’ '
- result is embedded - in - the - Routh-Hurwitz stability
‘conditions. L R R

4

o



'Ap‘pnnmx 3: NECESSARY VERSUS SUFFICIENT CONDITIONS
o . \ o

o

Consider a third order syStéh with the. following

| RE——

~ [ . . - : o "'v" “‘ ’ _—
characteristic equation: ' S % . }, giv, :€g;yr .
_ : R C I |

——

>

w
’_.A
~

.‘ S \".-w . v "" .
k‘oPB)_"’" kip? + kzp + ky = 0.

. . ) o i _ : ' o M . )
Lk . S ) :
g W & L . . o

- »When”‘applled in this context, Descartes rule of 51gns can
only prov1de ;hé cond1&1ons that! can rule - out . the

p9551b111ty of non- cyéllcal 1nstab111*y. Thls 1s SO. because,

w1th N all - the- coeff1c1ents of "-the '%correspond1ng

\\\\\

-no. p051t1v; real rootk One would know from this that the

. h
-

sysﬁj:é7gy “have at least one- negatlve real root. Let tuat

roots gaven by =B where ﬁ is a p051t1ve real #bmberL

’ . 3
N

) 'z, : Factorlng thlS real ~root out ofvthe characteristic

equatlon glven in expre551o:néa§§ﬁ)»w6u1d1§ield: B _ ; N
T . S v _ ‘' IR R
. ‘ . . g ,‘ . ‘ »\.\- . o . o . B ‘ | ! . - ‘

T T S SR SR
(p+B)Tkopt + ep + 61 = 0. .

S

. TR R » - R ) S A.'n -‘A‘v ' _. , o g
Expanding the above expréssipn’would yield: .,

k:’ 20+ (BKote)p® + (Be+6)p. + f8 =

«

5 Fromhthls qupre551on 1t can’ be seen. tﬁét~ tHe' coeﬁficients
V\ N
ik‘;k,, kz, and k, can be wrltten as the expre551ons below-~»- '

o -«»159 e - -
P ' . " B ] FERE . TR
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! ;,.k1 = Ak +te l ‘ o (A3.4)
’;kzv= Be + 6 » L (A3.5) ..
P, 0 o o (A3.6)

. These expressione conseitute a ,ndn-linear-thre eQUation"
system.in the’Unknqwna B;“;' and 6.

| ~Given that -B"is a negafiVevreallroot the remaining

two roots of the system denoted by P2. and p3 x#espectieely,

must be g1$en by the relat1onsh1p,

ﬁ’r~

‘ k;pz +ep + 6= 0, ..,' . '.(A3.7):
Tmai.'u ' » o .i. BV | |
% p. p, = {? € +(— [e? - 4k59]"z}($ko)".- '@KB.B) .
‘ . o | | W
Define "’ - \ " - g
- - | A=[ez—4k9]"z |
tne dlscr1m1nant 6£A(A3 8) The natufé of the roots p,- and
Pz, would depend on the valu& of the‘dlscr1m1nant A The{e
can»be“tﬁgee alternat1ve cases‘;. ' | P
(a)' A > 0* R R . R 4' ’

“In th;s case there w1ll be two real and dlStlnCt roots
‘-which will be. negatlve 1£, and only if ewg%vaSItiygil

, v | ” | - N
(b)_ A =0 . ; o B 4 ‘ e

In thls case there wlll be*?' o feal repeated roots

L

glven by,,,-e(2ko) lee case (a) above, ‘these. roqﬁQ 111
. L

be negatide>ifteand only 1f,~e 1s“pos1t1ve, ' %

- e

;. \.

.« 0 o - , : ‘ oo % ‘



(c) A<o0

e

This is the case of

-have negative real parts if,

Substltutlng .¢A3 5)'

ylelds

oy 3

¢

i into (A3.4)"
'f, ) "\" . )

e? - e +

(ka+Bk,)p" "

-

§
Consequently, e can have
following expression:
. ™ : .
‘ﬁ@* ]l4
et=. {(&z+ﬂk )ﬂ"' +/- [(kz+ﬂk

.

r

I (k ka-koks) ‘is

‘positive then,

171

A}

‘complex roots. These roots wiil

and only if, e is positive.

.
LA

;encé, from all the ‘above, it ’follows that the
pqéitivitj gf‘e iﬁfvneceséari for thg stab{llty of the’
& éy%tem. What cahHQit: bévgsaid about the 51gn ' *'th1s -
N coef£1c1ent? Invert e;bress1ons (A3, 4) {A3. 5) anﬁ (33 6)
£ subjects respect1ve1y, to get *
-~ .
- (A3.4)'. .
(A3.5)"
» S 6(A3.6)" .

1 3

1nto-(A3;GY‘ and ﬁhen the result

AR

(kikz=koks)p™".

o

(A3.9)

+0.

s r——

the soquionél given by _the
. B . N .

“

e
4

)2p77-4(k kz=koks )ﬁ”]"’}/Z
DN

A

positive, when the discriminant is also -

-
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{ (k‘z*‘ﬂkt)l‘zﬂ‘-2':4(kvkzk'."kok:)yﬁ"1 ]t < k“‘z*ﬁ‘ki )g-!

. - s’ - ) . A

-and therefore, e will be positive and real. However, if the .

) : B ' s , : 0 : .
discriminant.in question ,ig negative, then ewill be a

con,plex codjugate pa1r with posnt:we real parts. In these -

cases, the roots p,' and p;, Wlll .e elther negat1ve ;ea’ '
$ r"'-"l
.,wumbe'rs or c.Umplex conjugate w1th negatlve real parts.

+ Hende th1s proves that w1th ko, k,, _‘k_g,‘ and k3 being

4 +

Ypd"sztwe, the posﬂi 1ty of the term, o : HN
. - , | &\

A -,-“ ,‘ k kz k ka Q

. is the. condltlon&ﬁhat rules dut thg poss1b111ty of exploswe

osc1llat1on§. N '” o " . "‘% o .

“v



