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N ABSTRACT

l‘The purpose of this the51s is to investigate the relationship betWeen

the_ hlgh—employment deficit and inflatlon. Although this study is

.malnly theoret1ca1 -an empirical chapter which attempts to quantify the

impact‘of the high—employment deficit/ money.stock_rativon\the‘rate of
inflation is included. .

e Co o
S , . SR N , v -
Tobin and Buiter's 1976 paper is extended by modell1n5 inflationary
expectations as a functlon of the hlgh employment deficit/ money stock
ratio. ;Expectations formed in this 4way exp11c1tly recognize . the

o government budget conStraint.' A “formulation such as this. was flrst
adopted by ‘Jerome Stein;- however, Stein's model, excluded any.

: consideration of government bonds. -

When government expendltures/are deflned to include 1nterest payments,'

a’ money financed expenditure pollcy ISA foundi t be stable whlle “a

, rbond flnanced expendlture pollcy is unstable. Also there appears to be

—'littIe qualltatlve dlfference "in  the short—run adJustment process

-

,between' models which form inflatlonary expectations in terms of the o

"high employment defic1t/ money stock ratio and those assuming ‘static
A

{expectatlons. When gd%ernmenb expenditures are. defined separately from

‘1nterest payments the issue of stabllity becomes an emplrical questlon

' for both money f1nanced and bond financed expendlture polic1es.'

[

iv



A fsimple simultaneous equétion model is developed in order to quantify
. . & . - . - s . .
the impact of the high-employment deficit/ money stock ratio on the -
. . ; | » '." .
rate of : inflation. We find that in the United States, the impact is

small and possibly negligible-for. the time period 1964-81.

-
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I. LITERATURE REVIEW

CINTRODUCTION * . e

The purpose of this ‘thesis “is to study the relatlonshlp betweenA

‘ \.

government deficits ‘and the 1nflat10n rate. both 1n a theoretlcal and
empirical framework. In-particular, the highfemployment-deficit rather.
than the actual'deficit-will be the focus .of attention. Re%ently, the

deficit and 1nf1at10n rate relat10nsh1p has had 1mportant 1mp11cat10ns

b ]

for .the - contlnued ‘success | of the Unlted States ‘in L controlllng'
'vinflation. Exponentlally grow1ng def1c1ts in the U, S. could lead to
‘ another round of 1nflat10nary expans1on. By 1tSelf thls may not be such

a maJor~concern' however. 1n the last twenty to twenty f1ve years each:
BN . , o : .

sulng in the’ cycle has led to a: ‘new hlgher comblned 1nf1at10n and

unemployment rate. That i's, . at the peak of the cycle,‘both 1nflat10n )
and unemployment reached hlgher 1evels than in preV10us cycles. Such ,Eh
) cpntlnued process may prove-destablllzlng in the;long—run:\\\

R .‘_”p SN

N N

v .
. [ . . : & .
» . s . o \

This chapter will attempt' toflay the foundation'on which sucoessive T

5

' . ) i
chapters can be built. We f1rst rev1ew the theoret1cal arguments for a =’

.‘5“defitit and lnflation-ratefllnk;~The‘problem'of measuning the ef1c1tzl
‘is then addressed, with:a special focus dnvﬁhe hlgh-employment budget
deficitv (HED) In order to famlllarlze ourselves w1th the mechanlcs of‘_,'

macro dynamlc models whlch 1ncorporate def1c1ts, the government budget

' constralnt literature 1s examlned We conclude w1th a summary of the

maJor emplrlcal 1nvest1gat10ns 1n\thls area.”_;\ -



‘It 1s w1de1y belleved that at Ieastﬁ

where” (= reaI;government*ekpenditures,

ThlS equatlon shows (for a glven tax rate) that any dascrepdncy between

"purely . monetary phenomena . If we can control the growth rate of
_the’ money supply. 1n the long run ve wlll also control the' inflatxon
:rate. If thls is the case “why do we worry about def1c1ts7' In part

‘“'the answer 11es Ain the government budget constralnt (GBC) eq(l 1) 'ism

a typlcaf representatlon of, the GBC (7 12, 13)

.

(1-1) Gl'—ﬁ‘Y+'(‘.1-é.‘)'B/IP=(.DH._/P‘)+('DB'/FP)v,.’ L

:,ij;'reelfoutput;
' PekpricejleVel,
(rB;' number of outstandrné. government‘:bonds, vpayingvout'é $1.
:.coupon rate per year, forever, o
'e=vmarg1na1;tamhrate,\‘ |
Réjnomrnei'reteﬁofuintereéty .
H= highfpowered‘money'etoekf
. D;,d/dt, trme dmfferencefopEretor.;\“

e - , i o i e . v - s
. - ; - Y S g oo .
- S . . ; C e

b,
T,

-expendltures and revenues leads to a. creatlon of retlrement of either -

government bonds .or hlgh powered money If_a'def;clt-eXists some form

of ° f1nanc1ng is needed ‘The . 1mportant point:.to note is that if

a Adef1c1ts are flnanced by hlgh powered money, there w111 be an ihtrease°

. the 1ong run. 1nf1at10n is -



i
\

\\

1A1n the money supply via -the money multiplier.\ The .above analysis
'1mp11es that the 1ink between deflcits ‘and inflation 1s an 1nd1rect,
12'11nk through the’ money supply.. : : _'» . '\ .

\

3 4.\'

It is’ 1mportant to observe that not all of 'e deficit needs to be

:-flnanced by hlgh—powered money : creation. In fact, theoretlcally, none7
l

L of the def1c1t has to- be monetized This is due to the presumably "

N

1ndependent agenc1es 5uch ag the Central Bank of Canada or the Fede;al_'
~,ReserVe in the U.Sy whlch set monetary pollcy.» These agenties “have
. R . .

'the abllity to control the degree of def1c1t monetlzatlon.

.t

A commonly held v1ew asserts that the monetary authorr{y w111 react to-“

stablllze 1nterest rates, espec1ally 1f they are rlslng. Def1c1ts.'~by'

"'plac1ng 1ncreased demand pressures on the f1nanc181 markets tend toc‘:

I

ralse the rate of 1nterest. If the monetary authorlty reacts to thlsf~'

"rising 1nterest, rate’ by ,1ncreas1ng the rate;ongrowth,in the-money;'

| supply; 'thei rate-'of"inflation' will .increase;, In’ essence, thlsf “b‘*

0 hypothesis &hggests 'that the def1c1t is monet1zed to the extent that.
deficits ralse the 1nterest rate (20 35 SO) Do 'def1c1ts ralse ftheﬂ
1nterest rate 'and 1f so, ‘can the monetary authorlty st111 conduct an.

~

'1nuependent pollcy°

The relatlonshlp between def1c1ts and 1nterest rates can be anatgsed in
‘a familiar -I1S- M settlng (7) Initlally, assume that the economy 1s in

‘a p081t10n of . equ111br1um and that the government ‘budget is in balance.
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""Does Fiscal Policy Méﬁtéf?" 7y, . A

A" second levellof.crowding out exists due to wéalth effects. The need

A bond-financed increasé'in‘govérnment expenditures will sbift the 1S

curve to the right, increasing output and the interest rate. The

interest rate will' rise because the shifting IS curve creates a

disequilibrium - in. thé"financ;al ‘markets, In order to meet a higher

"income level, the transactions demand for money increases. This implies

| by ‘Walras' .law the existence of an. excess -supply of bonds. To.

re-estahlish equilibrium, the interest rate will rise. The magnitude

of the increase in  the interest rate..depends on the interest

sensitivity of the demand for money. The more ihterest‘ sensitive is-

the  demand for money, the smaller will be ﬁhe increase in thﬁbénterest

rate. By increasing borrowing costs, higher rates of intébest crowd out

B

private investment and expenditure demand. This is the first level of

crowding—oﬁt discussed by Biidder and Solow in their seminal article,

o

§

Rl

R ST

to. finanﬁé the defiéit in’ eaéh time ,period.' requires\ further
bond—financing. - By incr;asing:wealth, cpnsumétibn demand is positively
spiﬁulatéd; Lhé‘IS“curve continues its rightward movement.’ 'However,a
ihé:easea_vwealth also stimulates an increase in the demand for money
and.bonds;{thereby shifting the LM curve towards the 1left. These two
shifts combine‘to raisé the interest rate to an even higher'levgl. The

output effect is ambiguous as it depends on the relative- magnitude of

the'oppoéing»IS—LM curve shifts,



As Rebert' Barro has pointed out, the above wealth effects will not.
occur "if the public does .npt -perceive éovernment bonds tp be net
wealth, | In other words, if the public belleves that the issuance of
government bonds leads}to'an“increase in theirA fnture tax vllability,
there will be no change in the interest rate; neither the IS nor LM
curve is affected,- The - validity 'ofv this "Ricardian‘,equivalence"
hypothesis is an empirical question. ,NO definite concluslons,have yet

’been reached (9 16,24, 31 SO) An excellent counter argument to this

-hypothe51s 1s given by Tobin (47).

Assuming that bond-financing will lead to somewhat higher interest
rates, will the monetary authority react by increasing the money

supply? Franco Modigliani does not believe that it will (33).

i ”nhere‘ is no. mechanical connection between runnlng a deficit and
creatlng money supply...Just th1nk for example, of what happened in
the Un1ted States 1n 1982 The def1c1t was enormous; it was well over
k‘SlOO billion. Yet the central bank expanded 1ts monetary base by - only
- about $10 bllllqn. Furthermore, this increase was less than it had been
in years when the government deficit was smaller."

Satgent and Wallace might agree ‘with the Modigliani analysis as a
short-run occurrence but possibly not as a long—run phenomena (39). In
their analysis, the government is constrained by the public demand for

bonds® in two ways: by setting a limit on the desired real stock of
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government honds relative to the size of the economy and. by influencing
the interest rate which must be paid on the debt. Two points shdwld be

observed. -First, an implicit stock adjustment is taking place between

»

desired and actu 1. levels of bonds. Second, the interest rate is

; eed to ent1ce 1nd1v1duals into holding" newly 1ssued
A N v
government bondS\* A reJeqtlon of the "Ricardian equivalence"

influenced by‘the

hypothe51s is thery ‘;o}e‘implicit in the Sargent—Waliace model.

\‘w;,

a4 Qg§hat the ;Bhve constraints, 1initially imposed

\\ can be redirected onto the monetary authorlt)
In the words of Sargent~%hd Wallace fiscal policy dominates monetary
pollcy-lhy'»setting its level of spend1ng independently of the imposed
poblic constraints;' They thereby shift the constralnts _onto, ehe

monetary authority by placing a limit on their ability to control the

money supply.

© B
. -

The "authors - show that if‘the_grogth rate of the interest» paymehts .bne
bonds exceeds that %f ohtput, the monetafy authority cannot~perméhent1y
control the rate ofwgrowth of. the monetary base. - A faster interest |
payment growth impliesﬂthet the real stock of bonds grows faster than

ouhput, The.public's demand for bonds, however places an upper limit
on. the stock of outstanding bonds they are willing to hold relative to .
the size of the economy This in turn 1mp11es a need to monetize~ the
deficit. " As well .1f 1nf1at10nary expectatlons are modeiled in terms

' .

" of - ant1c1pated future growthmrates 1n the nomlnal money supply, even



current inflation cannot be contralled.

'To‘ summarize deficits can.ecaunw <nf1at1on 1nd1rect1y if they na1se
interest rates whlch -the monetary authorlty attempts ’to: stab111ze by
increasing the money supply. Although thlS type of monetlzatlon can be
realsted by the monetary author1ty in. the short- run, under Acertaln'

.conditions'it cannut be resisted in the long-run.
2. MEASURING THE D‘E\FICIT'

Some . people might suggest. that even if, a relationship between ‘the-
deficit and‘inflation can be found; causality runs from cinflatiorn " to
the Jeficit, not -vice versa, These neople ate‘cdrrect. The actUal

nom1na1 def1c1t (ADEF) is an endogenous varlable whlch is’ 1nfluenced by,

Y
- e

changes in the inflation rate ~and by deviations in outputAfrom its

~'potentia1'1eVe1.

Inflation affecte’the ADEF in two ways. - First' certain’ expendlture
'programs and revenue sources are automatlcally 1nf1uenced by 1nflat10n

Second 8 hlgher rate of 1nflat10n 1mp11es hlgher nominal interest

rates,f thereb), 1ncre351ng 1nterest payments whlch must -be- pald on

debt each year

The deficit .also . automatically. respbnds to 7cy;1ical ‘variations ‘in

output. - The classic example 1is unemployment compensation which

s - {3



“ » ; ‘ .
increases during downturns. It is argued that to determine the. effect

of: discretionary’ fiscal policy, these automatic responses must be’

removed. When this adjustment is made, we arrive at a measure of the

high-employment budget deficit (HEDEF).

The HEDEF is a measire of the budget defitit which would have occurred,
had the economy been fully-employed. - In the United'States,,in terms of
“the unemployment rate, full—empldyment figures have been periodically

.revised upwards from 47 in 1955 to . 5.1%7 in ’1981. . In Canada, the

cyclically adjusted unemploynient ‘rate is defined‘tO'Be a leyel'atdwhich'

a high rate of capacity utilization is, suStainable in the medium 'and

long—run At the -present tlme, the cycllcally adJusted unemployment:

rate is belleved to be in the range of 6 5 to-7.5% (26). - Many papers

' have~ ‘dealt | x;th : phe measurement problem.j ,See,‘ for example;

(27,26,29,36, and 38) in the United States and (8,15, 26 and 37) in

_.Canada.

i s B . ‘

Miqhael Parkin (27) ' suggests fhat' both the cycllcal and 1nf1atlon L

: >components of the def1c1t should be removed before we can study the

' effects of, the- def1c1t on 1nflatlon. Hywever, it is not’ readlly

.apparent why the cycllcal component needs to be removed «Jerome Stein ::_vf

~.(45) has developed a 51mp1e theory to JUStlfy the Cycllcal adJustment
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Stein defines the following:
ADEF= actual deficit,
HEDEF% high-employment deficit,

. CCDEF= cyclical component of the deficit, which equals ADEF—REDEF;
: : o : "

e

s

"

Ty mbnéy muitiplier in timg period t,

' Pt'i.propor£ion of.the high-employment deficit fihanced by higg powered
monéy'in period t,“' - | - |

oy ;-proportlon of the cyc11ca1 c§mponent of the def1c1t financed by
hlgh powered money in period t, ' |

Ht = high-powered mopex,'

o= stocK of money defined as M1.

-‘Stein hypothe51zes that a fractlon Fof the HEDEF and a fractlon o of
the CCDEF is’ flnanced by hlgh powered money “as written’ iﬁ"Eq.(l—Q).

'below _? - :

/

(1-2) H

t+17HF= 1tHEpEFtH1tCCDEFt

zBf redoéniiing that.tﬁe méney,hglpiﬁlie;'is ﬁhe'rétio.of the‘money.éupply,
‘to_higg;poyered maﬁey,‘én app;oximatg'relatizggﬁTp of the percéntége ;hang? .
:_ih'ﬁﬁé money Supply.is derived in terms of hiéﬁ;powerea'ﬁqﬁey:aﬁd‘thé moﬁey
multipl?er.,-‘ | | M

. i

(1'3)‘(Mtfi—Mﬁ>/Mt*Hf41'Ht)/Ht +.(Tt¥i“Tt)/ft

A ¥

Subst1tutlon of Eq. (1 2) 1nto Eq (1 3) and the uSe Qfl Ht+1?ML;1/'Pt+1
J .
leads to Eq (1 -4). :
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a ‘
(1-4) ut+l=xt(rt(HEDEF/M)t«xt(CCDEF/M)t)+(mt+l-Tt)/rt

where U is the percentage change in the nominal money supply.

* ]
Stein then argues that a negative relationship exists between the money
multiplier and the CCDEF. This arises from the gbservation that during
contractions the money ;hitiplier.decreases wh;le the CCDEF increases,
Thig inverse.relationship,, wfitten as Eq.(l-S):ﬂ is assumed to be

-

linear. The coefficient is a positive number.
(1-5) (1 41=1,)/7p = =8 (CCDEF/M), | “
By substituting‘into Eq.(l—&),we'obtain Eq.(1-6).
(1-6) ut‘+l=rtI‘t(HEDEF/M)t+(at”Tt—dt)(CCDEF/M)t

If the term'(rtatJSt) is close to zero, the cyclical component hecomes
unimportant. Stein‘testsuthis proposition by regreésing the lagged
actual deficit/ money ?Lock (ADEFMS) ratio and the lagged

high-employment deficit/ money stock (HEDMS),ratio on the actual growth

rate of the .nominal money supply. If the coefficient on the ADEFMS

~ratio is not significantly different from zero the cyclical component
. . & .

is also insignificant. Stein's finding confirms that the hypothesis of
° . - . . oL R .

a significant cyclical component can be rejected. We shall now review

g

the»GBCllgterature in so“far as it is related to this thesis.

A

£

3. THE GOVERNMENT BUDCET5CONSTRAINT~(GBC)

A review of the GBC literature is required because of the theoretical

model developedvin'Chapter II..Unde}standing how the GBC affects models

>

~



5 which incorporate capital growth and the 1nflat10n rate is of. cruc1all‘

"
/

1mportance in the arguments presented in that chapter._

)
{

As Blinder and Solownp01nt out, when we expiieitly recogniee 'the‘fCBC,:
: the effectiveness» of fiscale,policy hinges on croydlng—out efteets
* caused mainly by-:lnereasesr in. wealth “iAs. croudiné;outA has. beenl
~previously discussed~ n {-further elaboratlon is made Sufflce 1t to. -’

say, 1n the GBC literature little if any. attentlon is paid',to theﬁ

‘Ricardian equivalence hypothesis. e

/ . o ] ug,
N . . R . - . . o

Recall Eq.(1-1) 1ntrbduced in Seetion I‘ ofq»thisn‘chapter,f uhicn_‘
represents one form of the GBC. In thislvperticuler, form!"gOVernment_:"*

. boﬂds are assumed to be perpetuities paying interest of one dollar a-

¢

year, forever,

4
3

Briefly, -the  GBC. se;e ‘that in ieach time :periodv all 'government
exPendituresi'muet be finencedj.oy its various evailable sOurcest,tax
revenues and new issuance of;#ither_money‘or: government .bonds:fzfnree
“poigts cen be develooed from'this simple constraint;‘_‘

(1) Long—runistationary equilibrium requires a balenced budget;t

[

(2) Models 1ncorporat1ng "the GBC are stable if and only if the budget

returns to a p051t10n of long-run equ111brium.,,

<

LY

(3) The GBC impliesrthat one degree.of freedom is lost in terms of ¢
available policy Variables.vTherefore,~if‘n policy variables exiet,

.

only (n-1) of these varieBles can be eXogenouSiy setr:

K ;’:*t N ) R ,' ; .
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2
N

In the GBC literature, 1ong-run equilibrium is reached when both stock

and flow equ111brla prevall P01nt number one follows dlrectly from

. this definition. . In stock equ111br1um nelther real money balances nor

real outstandingubonds are growing.-Consider now; as a 'great eal of

the $literature.does,.the'two'polar extremeS o} pure bond flnanclng and
C w8

'equal zero, thereby, 1mp1y1ﬂg a balanced budget

2

pure money financ1ng policies. When we ignore a populatlon growth rate,

-this means that either DH or DB is 1n1tia11y set equal to zero. Given

the initial policy, stock equ111br1um requlres that both DH and - DB

If H and B are both allowed to grow, a moving as opposed to static

equilibrium occurs in the 1ong—run. Here, the nominal growth rate of

each: esset' must be the same; i.e., (DH/H)=(DB/B). The key point to

' remember is that real -asset . holdings cannot be changing if stock

«

equi&ibriUm is -a requirement. This condition must hold regardless of

whether‘or_not a stock equilibrium in which the budget is balanced or a

moving equilibrium in which the deficit or surplus grows at a constant

- .rate is studied.
.

The second p01nt is a 10g1ca1 extens1on of the first. Whether a static

o -

" or <mov;ng equ111br1um is analyzed, stablllty implles that stock/flow

equilibrium must be attalned in the long-run.

-

The third point is a d1rect consequence of the GBC. The need to finance

a Adef1c1t< or destroy assets when a surplus ex1sts~imp1ies that one

Ki
n

- 12
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“policy var;able‘mugt be endqé:ﬁgyslyﬁéhéﬁging;xln' Edl(l—}) there are
:fouf Apoliéy variables: é, 0 ,VDH énd ﬁB. Any three of these variablesbﬁ
~can be ekogénousl&'set; howe&er, the fourth becomes eqdogenous in order
to satisfy 622 constraint. Usuallyl .G and 8 are assumed exogenous,

allowing one of either DH or DB to be endogenously determined,

— q

3.1 FIXED PRICE MODELS
&

We néxt- analyze . the implications of the GBC in the caséS. of
ﬁoney_finéncéd expenditureé, bond—ﬁinanced.expengjtures and open markgt’
operétions. Our. intention is to familiarize Ehe reader with“ the
‘mechanics of the GBC ‘as wéil 'as to-highligpgAtEe stability issues
arising in dynamic modelg. ThelanalySis, yhich‘éolIOWS'éioéely that of

Blinder and Solow (7, assumes fixea'p;ices;

3.1.1 A HONCY-FINANCED EXPENDITURE POLICY (MFEXP) . °

| :
ol

[ \:~

Assunme . an;finitial 'eduilibriumi poéition' in'VWhich<uthe budget -is in

eficit. which, after

balance. A MFEYP pqlicy initiaily creates-é’pudget

‘ . . N . -
first round effecté;'decrjgyééi The stimulus of increasing G will raise
real output and thereby increase the‘amdﬁnt-of tax revenue receivedv.by
the government., It is unlikely.- that'iogﬁput‘will rise by an amount

sufficient to balance the budget after. fhié"fipSt roUnd ;effect...Asb

such, the mdney supply continues to “expand. In terms of'an IS¥LH_M

diagram, the LM curve continues 'its rightward movement. .As butput



. as thls 51mple model suggests.

3.1.2' A BOND-FINANCED- EXPENDITURE POLICY ‘(BFE¥P)

icontfndes toﬂrise; the deficit:becomes snaller.and Smaller..Eventually,

. the budget returns to- balance at a new, higher“ equ111br1um level of

: output. :Th system is~ stable because budget balance is regalned and
b: real baldnces stop grow1ng. Thls :is a typlcal f1xed pr1ce,_ closed:

'economy conclus1on 1n which a MFEXP pochy 1s unambiguously stable.

(i1 .

"iIt, shouldl be noted however, ‘that wlth the 1ntroduct10n of 1nf1at10n'

Al

“and- cap1ta1 growth the stablllty of a MFEXP pollcy is not as clear cut

If government expend1tures are bond f1nanced and we set DH= O Eq (1-1) "

can be: rewr1tten in the form

v =

l(l—?).DB=R{G-QY+(158)B}-where_the pricelleveliis normaleed.to~eqhal;to

one.

1
P ’

.Government bonds affect the constralnt in two ways, first,fthrough its
. positive effect on: Y whr\h ralses tax revenues ”and Jsec0nd by
‘increasing after tax’ 1nterest payments made to the publlc. ‘These two.

’effects work in opp031te dlrections. Stab111ty depends cruc1ally on

%%;ch effect domiriates. Equ111br1um can only be attalned if the
A ]

‘increase in tax‘ revenues exceeds -the 1increase in- after-tax regl

interest payments. Algebraicallj,ElYB>(1-6) , where YB iS'the_gartial

derivative of Y with respect to'B; i.e, the change in'Y due to a change



"none; will -be decrea51nn 1f the money supplv Is endogenous. B) 1ower1n

1n By, ceterls parlbus. ThlS condltlon w1ll hold only it YB 1s p051t1ve.

“

In, other words, total crowdlng out must not OCCUF and output must - _rlsel‘

by; degree suff1c1ent--~ to -cover’ bothr-the 1ncrease‘ln-government

1llustrates the potent1al 1nstab111ty of pure bond f1nanc1ng.

-

~3.,1.3 OPEN MARK:ET._‘OP‘EI‘.RATIONS

.

o

| LY

-due’ to the expan51on 1n @pney, the Lh curve‘shifts to the right. This

' ralses real output and : creates a budget surplus. Also, real:‘afteretax

ilnterest'.pavments ~decrease wh1ch furthér"increases'the:surplus To’

re- establlsh equ111br1um, budget balance must be restored The stocl of -

>

output and tak ‘Tevenues the surplus decreases,_untll equ1llbr1um,;is

re-established, Yo instability arises in'this scenario.

I{ the stocl of outstandlng bonds changes endogenouIy there w;ll be a

R -

decrease in after tax interest payments WhiCh':pUtS, further' upwards

pressure on theé surplus. The system is unstab1e~ifAthe afteretax‘

interest. payment decrease outwelghs the decrease in tax revenues caused

by ' the falllng output.‘ Wealth effects are the source of the falllng

v‘15‘ :'

‘ expendltures and the hlgher interest ‘payments. This simple example -

_Starting from a p051t10n of . equlllbrluﬂv if open market operatlons are

:;purSUed dR dB/P lnltlally, the stock of wealth remalns unchanged buti

output; consumpt1on demand decreases . and- the demand, for ’ monevf

decreases., In the IS-L!i paradlgm, the .IS curve ShlftS to the left whlle



the Lif curve shifts cogkhe right.

R T

502 OTHEL FORYS OF TIE, GBC o

Christ k13)"attempts tom reconcile the »inscabilit; m‘problem of
'bbnu—finahced : expe}?icUres by respecifping the GBC. In this
4formulatién, éovernmeht:expenditures are.reqefined to:incluue purchases
:anu Ainteresc payments .gross of taxes; ;G;=G+(B/P). The equilibrium
hVersiqﬁ of che GBC is writcen;és;Eq.(l—B).

(1-2) G'-8(Y+(B/P))=0.

:_If C' is exogenously determlned, any change in. 1nterest payments will
'pe fullx offset by a change in purchases (G). Thqs; totaI guuernment;‘-v
‘expendltures remain‘constant. ‘Under rhe .new spec1f1cat10n, ceceris'
paribus, :bond—finenciné ,w111 1ncrease tax revenues as the outstandlnﬁ
’stock of bonds increase. Chrlst shows that 1f 1nrlat10uary expectetlons
afee formulated statlcally, bond—f1nanc1ng is potentially;stable. This -
» result is. in contrast to Tob1n and- Bu1ter s finding that bond- f1nanc1ng
%s -unstable ‘when 1nflat10nary -expectacions 4are static., Tobin and

Buiter, ‘hereafLer.~T—B.' spec1fy a GBC whlch " defines government

vexpendltures to 1nc1ude purchases and interest payments net of taxes.

..
bConSiderla'deei in which government,eXpenditures are not exogenous -but
change'enQOgehoust depending on the business cycle. Wllllam Scarth

'.(44) develops. a, model Wthh resembles Bllnder and Solow's except for

> .
\
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the inclusion of one equation.

(1-9) DG#a(YF:Y} , a>0 and. YF equals -potential output.

Thus, gouernment eipenditutes vary endogenously if \any deviation
»between actual output and the target level of output (potential output):
exists. Recall the Bllnder and Solow stablllty condltlon eYB>(1 9 )
WheTEsJ ceteris ‘parlbus, ' YB" BY/BB bnder Scarth s spec1f1cat1on the
‘Stablllt) condltlon becomes (YB/YG)>(1-6) where ceteris paribus,.

\G=d§/ab. It turns out that thls COﬂdlthﬂ w111 be satisfied if 'the

1nterest elast1c1ty of 1nvestment spendlng is low. Emplrlcal estimat

~of thls value suggest that 1nstab111ty is a legitimate concern.

3.3 OPEN ECONO:fY HODELS

Although'an”open_economy model will not be developed in this study,
given ‘the dimportant roéle it plays in Canada, a few comments are in
_order,

*

' Tne generalﬁ:oncept of the GBC does - not change' in an .open economy

-_,model “expendltures ‘must st}ll be financeh by total revenues from all
~»soufces;10nfthe expenditure:side; when the exchange rate is pegged
putchasee . or sales of fotelgn exchange are made to maintain the pegged
: leuel On the revenue 51de,;’1ntereet - payments from holding foreign

. .

- bonds ate‘taxable. Notice. that under & pegped exchange rate regime, an

- eXxogenous money supply policy is possible only 4if one resorts ‘to

EE Y
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sterilization. This implies that the stock of outstanding government

8

bonds, Hecames endogenous.

)

{

Thevdifficulty in reaching any firm conclusions in open moaels is

effecsﬁvely demonstrated by comparing two papers; one by Scarth (43)
» "

and the other by Allen (1).1 Both -authors find that a BFEXP policy is’

unstable when the exchange rate is fixed. Initially, such a‘pdlipy

increases the domestic rate of interest and output. The interest rate
J .

effect creates 'a balance of payments surplus which leads to a higher

level of reserve holdings. At the same time, to maintain control of the

" money supply, open market sales of bonds .are undertaken. The deficit
becomes larger as interest payments continue to increase. No ~mechanism

. exists to reduce the deficit, ;hus the system is un--able.

N

\

Theé authors also find that ~under a flexible exchange rate regime a

CUFINP policy leads to a higher level of 'output and is stable.” An

arbiguity in.the findings arises in the money-financed, fixed exchange

rate and-bond-financed, flexible exchangéﬁrate'cases{ Staftbyfinds both

to be stable; however, Allen's analysis shows boﬁh,cases are .unstable.

.The‘ two;'modeIS"examingd'_view-.intérest paymeﬁtS’Qifférently} In

Scarth's model, foreign residents purchase domestic bonds but domestic

" residents do'no; burchase‘foreign.bonds.'In Allens' model ﬁhé Opposite

.

procedure is used. ‘ I T
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Given the assumption of perfect capital mobility, output "and interest
rate changes willknot.ocﬁur‘if a- BFEXP poliéy is pursuéd under fléxible :
exchénge rates; This is a consequencé of the exchange’ rate - increase
which raises import demand and lowers export demanﬂ.~1n,fhis case the -

deficit can iny be reduced if after-tax interest payments- decrease.

‘This cannot occur, because bond supply. is increased - to meet the

increased government expenditure. The results derived by Scarth show
. v ! .
that a balance. of payments equilibrium-is attained; therefore, the
deficit must also be balanced in the long-run. However, there dées not
e

scen to be any mechanism which reduces the .inital deficit caused by the

higher ‘level of government spending; bond-financing again is ' unstable. -

‘The reason Scarth' does not obtain this result is because a formal

stability analysis was not attempted. Instead, Scarth determined the

1éng§run multipliers’ from which he inferred stability. Unfortunately,
these mqltiéliers.are(valid only if stability is proven before hand.
As a final casec, a NTLXP policy is likely. stable. Scarth shows that. in

the long-run output increases, This will re-~establish budget balance by

Qincieésing'pheAtax revenue of th& government. Allen does .not reach . the ‘.

same conclusion; however, his argument is not well developed. In his'’

opinion, a MFLXP ‘policy leads to a position where the government
deficit just' equals -the balance of  payments deficit. Because this

t

“position does not coincide with his ‘definition of equilibrium, Allen

argues that the policy is unstable. The process by which the econoﬁy

arrives at this position in the first place is nét explained.

-
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>'4. REVIIW OF STAD ILIT& ISSULS WHEN PRICIS A‘” AILOWTD TO IIUCTUATI

How equilibrium is def&mﬁ£>in models Qith'inflétipn.isA véry important
‘because . a number of - auﬁhors‘have'gséd a cdncept in whicﬁ(a long-run
steady étate‘raté of inflation exists (14145). If;étock eqﬁilibriﬁm is-
to be achieved, real _balances muét'bé constant iﬁ'the.long—ruh..Fdr
this condition to hold in cpnjﬁnetion;withrla' steédy~ state inflation
réte, ,fhe grdwth gate of.nohinél balénces, ﬁoﬁey ana'bondsl must equal
‘the rate of igflation: (DH/M)=(DB/B)=(DP/?). Clearlijthe nomindl‘stbck.

of both bonds and money are growing.

€
!

There aré' two' Qav “in uhlcg a BFL\P or a HTPXP‘pollcy can be v1e;ed

What has thus far been termed é pure money or pure bond- flnanced pOllC}
is ohg _way. Here the governﬁent dec1des which flﬂ&ﬂClal asset Mlll be.
held corstant in nomlnal ferms._ Aé prev1ously seen, if policv-visv
‘dc 1ned in thls wvay an equlllbrlum rate of 1nflat10n is not possible-if
real stocks. must be constang in the long -run, ThlS is con51stentA with-

the' notlon of a static equilibrium.

The s?cond:wéy § BFEXP or a MFEXP policy can be viewed iéxone inhwhich
the gduernmenx déciaes the equ111br1um rate. of grow£h of money and
bonds Given. thls v1ewp01nt, a p051t1vé rate of inflation is compatlble
"_w1th‘the notlon of stock equ111br1um ‘as ‘1ong. és real balanceé are

" conétanig.'ln‘ phé  steady state ‘the nominal growth rate of flnanC1al

assets is the rate of- 1nflat10n. This v1ewp01nt is consistent with the
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notion of- a dynamic or moving equilibrium. In Chapter I the policies 

examined follow the first.viewpoint in which one.of the nominal assets

* . is held constant. - - . - . : o

CARL CHRIST
in. Carl Christ's flexible ‘price model ~inflation is a function of
inflationary ekpéctations'andjthé Okun—gap. The Okun-gap or "output-gap

1s the difference.between actual output and potential output.

(1-10) DP/P=z((V/£(1))=1)4X
1 EQ.(%—]O), Y refers to actual 6utput, f(x) to potential ‘output and z
shows the sopeed 6f‘adjustment betWeen'écéual and potential output. It

is  important to note - that Christ does not explicitly accommodate

“inflationary expectations, X; however, upon re-deriving the stability’

;3 N ’ .
conditions, it is clear that static- expec¢tations is assuned since X is
.- ) / '
sct equal to zero.

According to ' Christ, money—financing¢>_is . unambiguously stable.
Initially, output increases, thereby -causing a condition of excess

demand (Y>f(K)).'In.respbﬁse to this demand the inflation rate rises.

. This raises the price level, which combined with the higher level of-

output decreases the initial budget deficit. Tf the system is stable,
actual output.reverts back to its potential level IeaViqg tax revenues
unaltered. The»ohly way in which thevbudget'will be;balénced is if the

price level adjusts .to a higher level. This decreases real. interest -
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" paynents and offsets the initial rise in G.

N T
.W ’ ) : "

. , ‘ ' R

" 1n the bund—f%nanced case, ‘stability depeuds on the sign of aP/_éu._ If
it is positive "as ehpifical evidence suggests, bond-financing is

'funsteble. if the Syetem is stable, the long-run comparative _static
Tesults sUggcst that the price level must rlse by a greater magnltude,

Athan in the ‘money- f1nanced case. ThlS is. due to the 1n1t1a1 budget
deficit . whlch is larger when a BIFEXP policy is pursued An increase in

o

© the outstandin;-stock of-bonds to help finénce the deficit, raiSes ,real

after tax 1ntere9t pavments whlch pushes the deficit to a hlgher level.

“In. the monev- f1nanc1ng case, B remalns constant and thls extra‘ burden

on the dcf1c1t does not materlallze.

CToRr ai UI“ i

Thyee ‘forms of ;nllatlon wexuectatjons are considered-by Tobin and
Buiter (48);lstagic expcctetious, mﬁbpic peufect foresight ané-edaptiye
expeezatiohs. 'Houeveg, only. bdnd-financed bexpenditures are,anal;zed '
uhder the pfice flcxibility asSumpeién{ In this section the stability
conditions ueterﬁined by Tobln and Buiter are rev1ewed As well, the_
stabilitf' condi;iens'vfor Amoney—fiuanced expenditures, under; .the
“assumption of static expectations and myopic pe;fect foresight are
intfodUced. Since these two. forms of expectations are limiting cases of

adapt1ve‘ expectatlons; the stablllty conditions.can be derlved for all

three forms wlthout explicitly con51dé%1ng the adaptlve form.



Static Expectations (X=0)

Tobin and Buiter solve the IS-LM system in terms of R and P where
"R = R(B,K,X;M,G",6)

- P = P(B,K,X;M,G'",8).

Necessary and suff1c1ent cond1t10ns for stablllty are as follows
Y TRy <0

2) . =I'Rgpdg' 30

In tHe above conditions, i(>p ,'where DK=I{£'(k)—R+X]; i.e., investment
demand, ﬁK, is'~ahb 1ncre851ng functlon of the ;rate of - refdfn

differential bet@een existing capital and bonds. The rate of return on
capltal is the marg1na1 product of cap1ta1 f'(X), whereas the rate of
';return' on bonds is the real 1nterestvrate; the no@inal interest rate
'minus expected inflation: R-X.

. Ve ) . . 6

A_éufficient condition‘which safisfies 1), is that RK_>,O'or close ;o‘
zero. -This ;ondition may or @ay not be satisfied, RK is tﬁe effect of

-

an increase in'capital stock on the short-run IS-LM solution for R.

‘However, condition (2) will “not hold, sihce RB is unambiguously
pOSitiVE- RB is the effect of an 1ncrease in bonds on the nominal’ rate

of interest in the short-run,

©

The mathematlcs of the T-B model are such that we can qu1ck1y determine

theA-stablllt) conditions for a MFEXP pollcy We need to replace all RB 



variables with the term RM, the sho¥t-run interest rate effect of 'an
increase in  the stock of money. RM can be shown to be unambipuously

negative., This guar8htees the satisfaction of condition (2). However,

money-{inancing is .still potentially unstable since condition (1) may
?

or may not be satisfied.

N

Myopic Perfect qugsight (X=DP/P)

A necessarv but not sufficient .condition for stability in the

bond-financed case 1is that -(I'-(M+B)/P) > 0. This term describes the
. : ’ _ -
effect which an increase in expected inflation has on aggregate demand.

As X intredses, the real rate of return on bonds decraases, thereby
increasing investment demand which has become more attractive than bond

investments. That is, the rate of return on bonds "R-X) falls relative

. .
to the rate of return on. capital (ff(K)). Because of the expected

it o . :
capital losses on real financial assets, (M+B)/P, caused by an increasc

<

in ¥, individuals.save pore and therefore consume less. The two effects

wiiich .have bheen’ désCrlbedl;oppose' one -apgther. F6r°'stabilityﬁthe'

investnent effect must outweigh the consbmptipn.efﬁect, SRR '
\ ‘ F Sete -

- o T - ' -

Tobin and Buiter specify a portfolio stock édjusimﬁht'prdééss‘in‘ which

individuals attain their long-run desired 1eve1{6f~yealth. The authors

-

‘show that the speed Sf‘édjustment between desired-and actual levels of

4

wealth, (E); " pust attain certain strift uppersand lower bbund%Abefore

stabilicykis poss{ble1'What these bounds acttially arevis' difficult to



conceptuallze but they cannot he too small or- too large, otherwlse, the- .

v

model 1is unstable.”
4 t -

t
i

In the money- f1nanced expend1ture model, S must st1ll be . bounded “by
/
. e . . -

,certaln limits; however, a necessary condltlon for stablllty is that

¢

—(M+B)/P <O‘ Thls is exactly opp031te to the cond1t10n required -for

stab111ty 1n the bond f1nanced model We can, therefore, conclude that

‘ 51multaneous stab111ty under e1ther pollcy cannot occur. One of the two'

«policies. 1s unamblguously unstable Also, glven the limits on the value

of 5, jt is theoretlcally concelvable that both p011c1es are unstable.

= ) o

1Thus, Tobln and Buiter do no arr1ve hat any clearly unanblguous‘

o t i

results. lnstabllltv is p0831ble evén when government expendltures are
"’Afinanced by money . When expectatlons are adapt1vely formed, the same

general condltlons of the perfect fore31ght case: applles.'*

| L ff?‘- .

JERONE STEIN‘,'-r. S r

The next model to: be dlscussed is developed by Jerome Ste1n (45 - The
unique aspect “of the; model " the way 1nf1ataon expectatlons are

»

formed StEIH a55umes that the expected rate of 1 flatlon is equal to

. the expected growth rate of the nominal money sup ly. As explaxned in

w

- Section 2, money 'supply growth depends on-. the hlgh—employment

,deficit—money ‘stock ratio (HEDMS), therefore, 1nd1v1duals aré

hypothes1zed to form expectatlons in terms of thls,yariable.

X:{G ef(h)}/(W/P) , where G- ef(K) is the hlgh employment def1c1t



'Christ's' except that the ou

Two points need to be made. First, no government-bonds exist in this

model; the only financijal as‘et is money. In equilibrium, real money
balances must be constant. This requlres an equal growth rate between

tne nom1na1 money supply and inflation: DM/M=DP/P. Second, inflation

expectatlons are fully realized only in the long-run when equilibrium

is re-estahlished,

-

The _equation modelling inflatign is. almost identical to that of
&-gap is: no longer 1in ternms of

percentages; i.e;, (Y/f(h)) 1 is replaced by Y- f(K)q‘Changes in real

&

'mone) balances are a functlon of the growth rate of nominal money and

tne rate of 1nflat10n, D(M/P) {DM/M- DP/P}M/P Because the inflation
\

rate is a funct ion of the output-gap, thanges in real money balances

A

HEDMS ratio for k in Eq. (1 10) and the actual def1c1t—monev stock ratlo‘ .
- (ADEFMS)  for (DM/M), the growth rate of\real money balances can be
'written entirelv as a function of the output-gap. Stein's derlvatlon‘

shows .a . negative relatlonshlp between the growth rate of -real mone)

B

‘balances and the output- gap. e - s

Stein attempts to illustrate the dynamic process which is set in motion
when,  for whatever reason, dctual output deviates from its pdtential

level and government. expenditures are increased in an attempt ' to

&

quiCken_ the return to equilibrium. Initially, the 1ncrease in G raises

| output and decreases tﬁe gap. Since the output gap is inversely related

“are also a functlon of the output-gap. In fact, if we substltute the .

¢
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[

ito .the growth in real money balances, the lower gap leads to a rise in

real money balances. : ‘ .

v

However, ;Qithé ang—;un, real moﬁéy balances must decline because an
excess aégfegate demand would exist at ‘the initiai leygl of capacity
output, The decline in reaixﬁalénces‘raises the real rate of interest
and decreases ‘capital‘ formation. Real governmeﬂt purchases crowd dut

real capital formatioﬁ in the long-run. This is one form of the debt

burden argument discussed by Barro (5). ‘ -
' <

Also,,'in equilibrium: the combined effect of a lower capital stock,

which 1mp11es smaller tax revenues, and a lower real money stock, is a.

larger HEDMN> ratio. In turn, this 1mp11es a higher: equ111br1um rate of

o

growth in the money stock and therefore a higher equilibrium rate of

inflation. ' » . .
AN

v

Stability requires .that the effect of an increase in capital stock on

aﬁgragate demand to be suff1c1ent1y small This partlal der1vat1ve is

composed of three parts: a negative investment effect arising from a

<

lower marginal product of capital, = positive consumption effect due to

the increase in wealth and an increased demand for money caused by
prs

'greé%er wealth, The net effect on aggrigﬁte demand 1is ambiguous. The

;}pwer investment demand and.highgr démand for‘money‘shifts the IS and

LM curves to the :left, lowering aggregate demand. The increased

'c0nsumppion demand shifts the IS curve to the right, increasing
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aggregate demand.

Blinder and Solow in their fixed-price model allow for capital growth

in . the ° second part .of the pape Stability of bond-financed

expenditures requires that the’ negative investment demand of increased

capital .outweighs the positiQe effect of the increased consumption
: de

demand. In the Stein model, if this condition holds, B‘Y/a K ié?ﬁ

unambigudusly negative and stability is attainéd.

RUDIGER DORNBUSCH

Although Dornbusch does not model] the output-gap, his model is\sih;iar

to Stein'é in that the afea_ of‘ concern isf-the 'effécét of certaig

poiicies‘ ohv ’he'equilabridm gtopk of capital and'inflétion rage (llz.),'i
‘Unlike Stein, government bonds are included in»tbig modei.' Alsg, aﬁ&l
deficig is simultaneous}y financed By money and bonds.' ‘;

&

"# Consider the effect of an increase in government expenditures. Starting’

;';Jfrom a position of equilibrium, an increase in G will creaté an ékcéss“ﬂ
demand and- an increase in the deficit. To restore gbods market
equilibrium the‘stock of capital must fali and the iﬁflation rate must

.risé...TEe. level of wealth is lowered by'bpth effécts, Theref;ré,'
consumption demand decreases which tends to re-establish goods market
equilibrium. The capital stock decrease also-lowers real output, which
éeteris paribus, creates an excess démand. For stability gﬁrposes it 1is

assumed that consumption demand is influenced more than output for a
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given change in the.capital stock,

"Because the deficit needs to be financed the stdck of capital ‘must

rise in ,order to create a larger tax base or the 1nflat10n rate must

‘Tise so that the revenue generated from money 'and bond creation .is
: -

: enlarged This is best seen by considering that the steady-state

"gequ1libr1um rate of growth of/ nominal bonds fnd money equals “‘the rate

Aof 1nflation. This is written as: \\

(DP/P)(M/P)=(1—¢)DEF and (DP/P)(B/P):(DEF

P

where K is the’ proportion of - the def1c1t financed b) bonds and DEF is

T

equal to the real budget defitit.

From these two conditions, we can readily see thatlan 1ncrease infithe“
.defiCit 1mplies that. either the equ111brium rate of inflation’ has to,
.increase or the equ1libr1um stock of capital has. to increase When
combining this resulti with' the finding that the 1nf1at10n rate must )
.rise or the stock. of capital must fall to re—establish commodity market
‘ equ1librium,: iti is ,apparent that the equilibrium rate of 1nflation

1ncreases but the change in the capital stock becomes ambiguous.

e B 9 N

Dornbusch shows that 1f the interest sen51t1v1ty of real money balances~
is low,g the probability of capital decre351ng 1s enhanced. Because 1t .
is composed partly of real money balances, wealth is'a’ function of vthe

nominal rate of interest., A rise in the nominal rate'of interest 1o@ers
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. the demand for money and wealth. If the demand for money is lnsensitive

»equilibriumfrate ofiinflation in both models; ‘however, the . stock

to interest ‘rate -monements' then the demand for' wealth is ‘also

’1nsen51t1ve to: 1nterest rate movements. Therefore, to achleve a certaln

level of wealth reductlon, the stock of capltal must fall by a greater

vmagnltude than ‘would . be necessary 1f the 1nterest sen51t1v1ty of money

.demand was h1gher. In other words, there is an 1ncreased 11ke11hood of

‘a lower stook of capital. L ; ; ' L

y . '
The analy51s b\ Dornbuscb is 1mportant because it, shows that once bonds

‘dre 1ncluded in the GBC the conclusion reached"by Stein‘is no longer‘

’
—

stralghtfforward., An ‘expansion in government expenditures raises

. ]

capltal does not necessarll) fall as suggested by Steln. This conclud s"'f

‘the review of the maJor papers whlch have dealt with the GBC The next

sectiion ylll raview the var10us~emp1r1Cal,studies which have_triedgtb ’

determine the relationship between deficits, mohetization of deficits

-and inflation.

5. ECONOMETRIC STUDIES .

.

ROBERT BARRO | | -

In~ recent years, a number of artlcles have been wrltten on the subJect

/ » o

“of def1c1t monetization. In partlcular, a money supply growth equatlon,

first developed by Barro (3,4)! has been: thes focus of‘attention._.'

Although Barro's initial purpose"ges “not in  determining ~ the
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e . .
significance Cof _deficits, he nevertheless :modified bhis ;otiginal
equationvto incorporate this possible link (5);» The' deficit v5}iab1é
~which is used by harro is the.actual nominal.éovernment deficit.diyided
"by~thehproduct.of the CNP,deflator and a trend4va1ue "of  real G{N.P.
Although‘,this..Variable seems ‘to adjust the déficit'for'its‘cyclical
\component blas, 1t 1s an 1mperﬁect adJustment because .it imnlicitly_

assumes . that both revenues and eXpendltures ‘are affected to the same

s 1‘

: ddegree when’ dev1at10ns from trend output arlse..
»Earro flnds that a var1able representlng dev1at10ns of real government
expendltures'“ from. .their normal”' 1evel is ‘more 81gnificant' zﬂ -
'explalnlng 1ncpeased money supply growth than the def1c1t varlable for

‘the perlods 1;4‘—76 and 1946-76.

" HAMBURGER AND ZWICK

Haabufger hand iwichltéO) undertake a simdlar analusis-but suhstitute a
nttended govetnnent’expenditute.variable:in place of the deviations from
“trend var1able -used by Barro. They also replace expendlture and ‘deficit
~data calculated 1n terms of the vear endlng in the fourth quarter; wlth
annual averages’;.Th;s adJustmentjis conststent with the method used to ,
detetnine the growth: rate tof, thef money supnly.‘ For; the vperiod
1954 1976 the. result found by Barro is rejynflrmed however when.the
'perlod 1961 = 1974 is analysed the def1c1t vatiable becomesv signtficant'
.uhereas‘, thé : trended lexpenditure;'vafiable becomes insignificantt

- ] . : .
. Hamburger and Zwick place more weight on these latter results because
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)pf‘the*belieﬁ that monetary policy underwent a substantial shift. in the

32

early 1960's, - During these years, in;ereet' rate movements  were

'4stabilized to.a much greater degree than in the 1940's and 1950's.

ALLEN AND SMITH

Allen ‘and ‘Smithﬁ’(Z)‘ present the most ‘thordugh "study of Barro's

equatlon‘ They 1ntroduce three changes. Flrst, the growth rate 6f ‘ the

‘ money supply is replaced by the grOwth rate of the monetary base whlchli'

‘__ie‘belleved to be under the control of mbnetary-anthorrtles to a_larger}
ertent kthan the money.subpiy.‘Second, the-deficit variable‘is;repiaced-
by a DEBf varrable, measured as the change in net federal debt d1v1ded
,'by’ nom1na1 trend GNP. Th1rd quarterly data is used in place of ~annual
~.data. The aut*u s are not - only coricerned about the 51gn1f1cance of the
:rariables but,,also' aboutr structural Shifts that have occurred in
monetar\ pOllC}. They f1nd that the expendlture coeff1c1ent changes for

each of the break p01nts con51dered (1969 4, 1974:1 and 1976'4) whereas -

theé coeff1c1ent on the DEBT varlable is not 51gn1f1cantly altered

N
N

GERALD DWYER Jr

' »

Gerald Dwyer Jr. (16) embloys ‘ar vector autoregresSive._mddel which
"inciudes the inflation rate, growth rates of ﬂ%minal income, noney
.supply, government debt held by the public and debt held by the federal'
reserve, An interest rate variable is also incldded; Dwyer's results
indicate that government debt is nbt perceived to be ]net; Qealth_.and i

that deficitsshave no effect on federal reserve debt pqrchases{ In fact
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deficts'do not affect~any of‘ thex nacro—variables. These tonclusions
are, hodever. subJect to some debate. Dwyer found that he codld reduce
the iag structure of the model from g quarters to 4 quarters’y however?'
‘inspection of the . results would lead.one to doubt whether or not the
lag structure should have.been reduced é?én further,

‘Also, Dwyer .does " not include ‘the vdeiicit per se as a ‘relevant
-explanatory variabie,.hThe defic{t,Afor any time period, is the change
not'onI& in the oUtstanding;stock of debt held bi the.public but also
of - the. change. in vFederal " Reserves debt holdings. Because of this
'senaration Duyer S statement that the def1c1t does not affect Federal
Reserve’ debt holdlngs. is '4not‘ accurate. Interestlngly enough Dwyer
flnds e\1dence “hat the debt\acqu1red by the Federal Reserve does feed
‘(back ‘onto inflation. Unfortunately; 11tt1e attention is pald'to this
finding._Finally»dthe conclusion. that ,the‘ deficit- does ‘not affect
inflattoh ‘is ‘incorrect. The :outstandlng ‘stock of bonds held by thc;z

<pub11c may not affect 1nf1at10n but the def1c1t cannot be» defined in.

i
th15 way. /

" RICHARD FROYEN

’AFro}ena(ISSJdoesrnot use'any exotic'Statistical techniques; however, he
de.s‘igns‘ a »fair'l‘y oompiex reaction function which assumes the fexistek
of four stabilization targets and three financial objectives. The
analysis,.‘which uses"quafterly. money-base data as the dependent

variable, - is = again . broken into  different time periods; A

. «
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full—eﬁbloyment deficit variable is significant in‘-only one pgriod,
1961:2-1969:1. InLerestingly, this is the only tjme period in which‘the
target inflation rate variable is .élso significant. The balance of.
~payments and interest rate variableé are found to be ingigAificant,in
gxplaining the money supplyrreaetipn f@nétion.  A.".!

. : : S ¢ :

BARTH, SICKLES AND WIEST

Spline functiqns-afe used to\test é mqney suppiy réactidn funétion in
thch the response of théﬂstock‘of money fo inflation and,gnemployment'
is the majbr area of concern. Monthly 'data is- incorpofated for the
period, Jan.1953 through Feb.1978, They found that the;Federal~ReserVe
respohds cqhsistently to unemployment but syStematically"to 'the_'
iﬁflétibn. race only in periods when it iskhighvrelative to the target
%até. The authors find that changes- in the interest 'rate and the
gélance of ﬁéyments sﬁrblus are rather insignificant. The monetafy
éuthori&y‘fesponds significantly to totai bﬁéiness sales and also tq
tﬁe ggll—empigyment'def;cit’Vﬁriable.' »

CMICKEY LEVY
* [ E ~ . ')”_ .

A major deficiency of most of the studies -thus far considered is the
" lack of any formal theoretical model development. Levy (30) introduces
a full IS-IM model which incorporates the GBC, inflation expectations
and a money supply reaction fuction., For estimation puposes, Levy

concentrates on the reaction function in which the stock of money,

defined as the change in base money, is -the dependent- variable. The
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list of regressors includes the changes in 1nflatdonary expectatlons,
capacity output, the interest rate, unemployment rate and outstanding
publlcly -held debt. The last. three varlab]es are regressed on th/)other'
variables in the system as the first stage of . @ ~two-stage procedure.
‘Interestingly, the unemploynent rate  and 'the interest rate are not'
significant wh11e 1nf1at10n expectatlons and the outstandlng debt are

highly s1gn1f1cant.

Levy has tan interesting. interpretation af' th"ﬁhe‘ interest rate
variable is insiénificant; He hypothesizes ‘that the Federal Reserve -
‘wexpands-.the mone) base in. response to nomlnal 1nterest rate 1ncreases
imbedded in inflationary expectatlons and to hlgher real -interest rates

L

caused by dLLLC1tse Inr other words, the interest ‘rate-is hlghlx

-

correlated to theése’ variables. Thus the- 1n51gn1f1cance of the interest -

rate does not mean that it has no effect on the reaction function.

thtLIAM Ni$KANEN
hilliam Niskanen (35) appears ta be the only person to‘nake anvattempte
to‘quantify the inpact ot defitits on the inflation rate; He specifies,
~both a mone) supply reactlon functlon as-well as an equatlon eXplalnlng
inflation. The growth rate of the nom1na1 mone) supply is the dependent
‘variable of the vreact10n> functlon. In nelther case are the results
‘very encouraglng The R2 value for the reactlon functlon is much’ lower.

than found in previous studies. This 1nd1caﬁe§ that the model may be

" poorly specified. Niskanen's findings suggest that at most 207 of the
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.S deficit has been monetized, However, the deficit variahle included
in the inflation rate equation is shown to be insignificant. The

variable of interest ,is defined as (D/Y_l) where D is the deficit in

the current year and Y -1 is the nominal income in the preV1ous year. No

one'else has used this,specification; Theoretically speaking, it is odd

that the ratio is compr1sed of two varlables, one lagged and the other ;

not . Also, hlskanen s model assumes that the def1c1t dlrectly affects

the rate of 1nf1at10n. We found at the beglnnlng of this chapter that

if. deficts do affect inf]ation, it does so indirectly via the money

~

supply: This suggests a simultaneous equation model may be more

appropriate.

Althbugh tie evidence -1s somewhat mixed, it would appear that the

full—emponment deficit .is a significaht' variable and -should. bhe

“included in equations specifving money supply growth, Certain articles

.whﬁch do nol find a link-between deficits and inflation.have not been

as technically rigourous as one might expect. In addition, balance of

payments ahd interest rate variables have been cbnsistently . Tejected
- * . L . . - ’ G
throughout the majority of studie% reviewed.



1. THE TOBIN—BUITER»HODEL RRYISITED: AN .EXTENSION
INTRODUCT {0 . .
In‘ hiﬁ book, "Keyﬁesign, Monetarist and Néy Classical Economigsh,
Jerome Stein has analyzed an IS-LM growth mOAel. The innovétive'featuré
of his model cénters around the fb}mation of inflaﬁionary expéctatj&nél
Stein assumes that individuals rférm. their gxpectatiqps of future,
iqflationi ratesv on the expetted‘ growth rate of the nominal money
“supply, which in turn is é function of the hfghfemployment deficit/

monev stock ratio, (HEDMS). Algebraically, this is written as:

(-1) %= es [G -6 £(K)1/QV/P),
wtero _ y = egpécﬁed rate -of inflation, .
. expe&ted rate of nominal money'groyth.
G = real government eipegditqrés,'
§ = marginal tax rate, -
() = capa;it; output,
(i/P) = real stock of money.
_\v .
The purpose of this chapter is’ ¥o intégrate' Stein's versfdniof T
# ' '

inflationary expectations with the model-developed by Tobin and - Buiter ;

(hereafter T-3). There are three reasons_for doing- this:

(1) Stein did not 1include government bonds and consequently the
&y - -

A - - . . . ‘
interest payments made on these bonds. in His analysis. This

37
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‘ Omleslon neglects the’ fact that the issuance of bonds is an option

[
. - g
. often used by the gOvernments, (both money and bond financing$ ;
" policies are examined in detail in this chapter). PR
. . s . ) y. é
< T T S T
. - - ' - . hR . S T ?" sf
! - .o — . e - ¥
" (2) In the T-B model there is - a _gtrong emphasis on portfolio:*ﬁ 4
) Mu . ‘q
éd)ustments between stocks of bonds,,oapital and'money. The’ desired -
) ; S levels of stocke whlch’indtvlduals wish to attain in “the longﬂrun Qtf

. 4 3
i and the mechanism by which this is achieved is not modelled by
Stein, ’ . S ‘

.. -

. -~ «

- e - ’ . . »

. (3j B) u51ng the T-B frameuonk we - are able to analyze any- differences

- S

rise from modelllng exgectatlons in tesms of the HEDMS ratio .

f

as o posed to static, perfect foresiéhf as well as adaptive '
i T L. . *v\\ R

tions nypothesis._» - = o . - I

.

) This -chépten is organized i the following hﬁ The T B nmodel is

introduced in Seetion 1. Each equatlon will be explalned in detail.

L Seéfion 2 examines the various modifications used in extendlng the T B

“model . Sectlon 3 presents the results of the _extended model. Bdth»
long—run and short ~run anaiyses are offered as-well as a comparlson of
the stablllty condltlons found in the extended model and the T-B model
VIn the 'major - part of Sect;on 3, constant full-employment is assumed;

however, unemploynent is considered . briefly. Section 4 briefly

snmmarizes the findings of this chapter,



1. THE TOBIN-BUITER MODEL | S

Tobin and Buiter base their analysis7on‘the_fbllowing'equatidns:
: ) i ]

=)

& .-
-

(GT1)  G'- 6 £(K) = (DMDB)/P o
(GT2)  G+R(1-6)B/P — GE(K) = (DM4DB)/P

(L) - M/P = L[R(1-6), T/nluf(O)
(LLMM) B/P = uf(K) - LIR(1-9), 1/uluf(K) K = B
(2- 2) DW= uE() -
(2-3) "K‘=-g(§),»ig/dR = 1/£"(K) < 0
by N _ £(K/N, where: N=l, £'(K) > o, f"(K) <0
asy ILE! ()~(R=X) J-s[ uf (R)-¥] X(M+B)/P +(DM+DB)/P
(M) M/P-L[R(1~8), <Pf(V>>/<M+B+PK>][K+<M+B>/P]
«. where: 150, Li<0, L0, ubbly. |

All 4varlab1es are deflned in the llst of abbrev1at10ns which dis found o

_at the beginning of .this thesis.

o : A‘M R
- Follow1ng T- B the government budget constraint. (GBC) modelled
S 18

one of two ways, with elther a (GTl% or (GT2) spec1f1cat10n belng used.

The only dlfference between (GTl) and (GT2) is the treatmenn of rea1,~"

after—tax ‘sinterest - payments. 1 (GT2) separates _gross' government'
expendltures 1nto twevparts9’real purchases (G) and real after tan,
interest payments R(l 8 )B/P Mbdelllng ‘the GBC in thlS way’ 1mp11eS'
that the government can exogenously set the level of G In the (GTl)»ﬁ

>
version the &%yo’"éémponejtéj are ‘not 'separated. Gross -government

1
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expenditures (G") are exogenously determined by the government ,
implying that any endogenous change in interest payments must be offset
by'chahgee ih G. In otheriwordé, any change in B, P, or 6 automatically
sets in motion a response in G which keeps G' constant. |

One further elaboratlon heeds-tgbtbe made. Tobin and Buiter treat
‘government bonds as bllls of(short—terﬁ maturity; ih‘their own words
value of interest payments is equal to the outstanding stock of bonds

. . s ¢ . R .
(B) multiplied by the nominal rate of interest (R). This is different

from_the usual assumption that all government bonds are consols paying

[y

a coupon 'rate of $1.00, forever. If government bords are conédls,

>
1

nominal interest payments are equal to the outstanding stock of bonds
in a given year; i.e., B. Apparently, T-B's reason for choosing one
method over the other is one of taste. rather than .any theoretical

justification. Either method is appropriate;- therefére, for consistency

v

.

we follow T-B.

A good pertien of the T-B analysis is presented graphically. In their
long-run analy51s, GT and LLM Curves are developed. The LLM curve is a
long- run counterpart to the short-run LM curve. We 'will discuss the

“:'derivation of' the LIM curve in greater‘detail"belowr,For now, the

'
referece to the LIMB and LLMM equations. LLMB refers to the long-run M

curve when a BFEXP pol1cy is followed In this case, financial market
.
equilibrium is written in terms of the real money stock. LLMM refers to

reader is alerted to the notational confu51on which may ‘exist with™ .~
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the long-run LM curve when a MFEXP policy is pursued. Here, fiﬂanﬁial
market equilibrium is written in terms of the real outstanding stock of
bonds. The purpdse of presenting the LLM curves in two different ways -

is for diagramatic simplification.

The GT curve represenps»ﬁhé?é&mbinatibns of é and P ;%ich allows the
government budgetofdhbéfiﬁabalanté. This is written és (DM+DB) /P=0. If -
the GBC is specified as (GT1), then P has no role in determining budget
halance. Therefore,.the slope 6f this curvé is equél to . zero, (See
Diagram 1A on pagé 55). If the GBC is specified as (GT2), then an

- increase in P, given én initial balanced budget, decreases 'real |
interest"paymentg and creag;s a surplus. To maintain a budget balance,

R must rise so that real interest payments increase. This - curyé

is
upwards sloping (see Diagram 1B on pageSSS);vThe der s are

_ p;ésented_in Section 3.1.
Eq.(2-4) is considered ta be a well-behaved, constant scale

néoclassical;%production function, . in terms of capital (K) and 1abou}:
.‘ (N). Because a growing populaiioﬁ is dis;lgarded in thislénaiysis, %4B
Sét N=1; thus Y=£(K). The slopg of the production function,-f'(Kj,
wﬁith is aléo the marginal product of capital, is positive throughout.
s capital stock increases the marginal product of capital decreases,

£"(K) < 0. In other words, the 1law of diminishing marginal returns

holdls. : ;o
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The term f(K) can be regarded as capacity output. In Section 3 we
W _

assume that actual outputz Y, is equal to capacity at all times. That

is, the economy always operates'on a point along the f(K) curve. In

models” of unemployment only in equilibrium, Y=f(K), can a point along

the f(K) curve be attained.

\

The negative .relationship - which exists between the rate of return of
bonds, R, and the capitallstock, K, is illustrated by Eq.(2-3). This

inverse relationship arises from a crucial assumption: capital assets

and government bonds are perfect substitutes. An increase—in the rate

~of return- on bonds implies that government bonds become a more

) attractive'investment in individuals' portfolios than capital -assets,

Therefore, more government bo

h‘s.are'held relative to gapital assets.

Eq.(2-2) ~states that in long run equ111br1um the stock of wealth W :

held by 1nd1V1duals is a constant proportlon, u, of capac1ty output

f(h). The term uf(R) is the de51red level of wealth 1ndiv1duals w1sh to -

"\ -
]

'attaln in the long run. In the short-<run, the actual level ‘of wealth

" will ot equal the desired level of wealth, Tob1n and Bu1ter assume a

StOck—adjustment process where the actual level of wealth approachés~
the desired level of wealth at a speed of adjustment, s. Thls,le i

illustrated in Eq.(2-5) below. - o o

(2-3) - DW:e[uf(K> - b]
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. &;FThe desired level of wealth indreases F(decreases) if the 1level of
’ /

capital increases (decreases). This is due to the positive relationship

befween capacity output and the level of capital stock.

¢

The LIMB and LLMM equations describe the proportion of wealth held -by
individuals in the long-run, in the form of real mdney and real
go§ernment bonds, respectively. The two equations are the” long-run LM
curves used by T—B. Only one 6f ﬁhe two equations is required in the

analysis, depending on whethér money or bond fihanced expenditure cases

i3
3

are being studied. For ‘example, if an increase. in’ government
o - , -
expenditures is financed by bonds, then LIMB is the appropriate

equation since M is held constant. The GBC will determine the amount of

. -3 ’ .
new bond issues as well as the level of .capacity output required to

Balance‘ the budget. Once the new capacity level is known so is the
equilibrium stock.of capital. LLMB ths needs to be satisfied given the
new equilib{ium stocks 6f.bonds and cabital, In a similar fashion, LLMMX )
is the %pgropriate portfolio equation'when govegnment expenditures are\
money—figanced. : . ‘ o \

/

-LLMB states that'indiyiduals hold a certain fraction of their desired
wealth, uf(K), in terms of real money balances (M/P). In the long-run,
this frabtibn is a function of tﬁe after-tax rate of return

ifferential R(1-6). The %ncome—wealth ra{io_is written as l/u, in the

Zing~run. Therefore, siﬁcé“u is a'ssumed constant t@fouéhout, the

long-run propdrtion of wealth held in the form of real money balances
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is unaffected by ‘the income-wealth ratio. However, in the short-run,
the ratio is written as Y/W which is clearly not constant and therefore
affects  financial market equilibria, so we change the (LLM)

specifications to (LM).
. - ) ‘
¢

The afger—tax }eal rate of return differential is determined by
subtracting the expected ‘real rate of return of money, -X, from the
expected real after tax rate of return on bbnds' and capital,
[R(1-8)-X]. Therefore, [R(l—8)-X]—[—X]=(R(1—8).

Finally, we can derive LLMM by’ recognizing that B/P=W-K-M/P.

Substituting Eq.(2-2) for W and LLMB for M/P leads to LLMM. ’ (,———~\\

The final two equationé used by T-B descriﬂF the IS apnd IM curve-
relationships respectively. Consider firét the IS equati&n which T-B
derive by equating inye;tment flows with savings K flows, both R}ivatek\
and public; the sum of private and public savings equals the ratelofll
capital accumulation.
4 . .

Capital accumulation is described by the term I[f'(K)-(R-X)]. It is é
fﬁnction of two rates of return. The rate of return obtainablé by
investing in new capital goods is given by the marginal product of
capital f'(K). Since we are assuming that capital and bonds are perfect
substitutes, (R-X) is thg real rate“of return on existing capital or

existing bonds. Investment depends on the difference between these two
= o 9

N



-

Y,

45

rates of return. If the differential increases, inveStment increases
dnd vice versa; i.e., I'>0.

O

Private savings are composed of two parts. The term s[uf(K)-W] in the
»

IS equatlon describes the stock adjustment™ of the actual level of
wealth to the long-run de51red level of wealth. This occurs at phe
speed s, whlch should not be confused with the marginal propensity to
$ave.

i

.The third term, X(M+B)/P§ represents the expected capltal losses in

¥

financial assets, (M+B)/P, due to inflation. To compensate for these

losses and ~maintain tthb level of wealth, individuals must increase

their savings by this amount. : S

The final term, (DM+DB)/P, is the rate of saving or dissaving which can
be attributed to the government. A negative value implies a budget

surplus, thus the government saves, while a(pfsitive value implies a

deficit, the government dissaves. \\\_\

The short—fun ‘LM curve is identical to the LLMB curve except that the
income-wealth rapio is not constant. Therefore, the . LM curve is.'a
function .of both the real after- tax rate of return dlfferentlal and
the 1ncome—wealth ratlo.? Beceuse the 1ncome;eealth ratio does not

remain constant in *the short-run, a second equation parallelling the

..MM curve is not needed. LM is a complete representation of short-run

{
N
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financial market equilibria under either money or bond-financed

expenditure cases.:

The demand for money is inversely related to the after-tax }ate of
return differential, L,<o, and directly related to the income-wealth
ratio, L2>O. Following T-B, we aséume uL>L2. By recognizing that Ly is
the change. in the demand for money with respect to the income/wealth
ratio, and that u is the in;oye wealth/ratio, .the ébove expression can
be written as an elasticity. 1In ’pafticulér, uLﬁL2 says that the
elasgicity of the demané for money with respect to the - income-wealth
ratio 1is less‘ﬁhan uhity. Without this assumption many of the: LM curve
moveé&nts become émbiguous. Before desc?ibing the additions to the T-B

model, a brief discussion of the long-run equilibrium conditions

follows,

As illustrated in Chapter I, stock equilibrium must be fulfilled in the
long-run. In the T-B model stock equilibrium requires three conditions:

A

(1) ~ The budget mﬁs£ be in balance so that the nominal g:owth of
financial assets is zero.t

(2) Individuals must . attain their desired income-wealth “ratio.

(3) The,}nflation raté must equal the expected inflation rate which is

Y

zZero.
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The first‘ d t -d conditions imply that the growth rate of real
financial ssets 1s  equal to zero. These two conditions are é direct
‘result of .ne two policies analyzed, pure money-financed and pure
bond-financed expenditures.~ For example, under pure money- financ1ng
DB=0. It is conceivable that real money-balances would stop growing if
DM/M = DP/P; however, the real growth rate of bonds would never equal
zero since. a positive rate of inflation, given a constant ‘stock of

bénds, implies the following:
D(B/P) = - (B/P)DP/P < O.

D(B/P)' will equal zero if and only if the rate of inflation equals
zefo.lThis then implies that D(M/P) = 0 if and only if DM/M=0. To
summarize, under either a pure money-financed expenditure (MFEXP) or a
pure bond financed expenditure (BFEXP) pollcy, the budget must be in
“balance and the rate of inflation must equal zero. If the expected rate
of‘;nflafion does not equal zero, there ‘will be continaal néhinal
increases in financial assets and coﬁdition (2) cannot be realized. The
second condition also implies that the rate of capital growth must
equal zero. Tgié can be segn by the (IS) equation. The last three terms
all equal zero by conditions (1) through (3); therefore, the first term

which 'is equivalent to DK must also equal zero. The long-run

equilibrium conditions are written as DK=DW=DM=DB=DP=X=(.
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2. EXTENSIONS OF THE TOBIN—BUITER MODEL

As stated at thévbeginning of this chapter, the T-B model is extended
by changing the formation of inflationary expectation. In this
éxtended framework, the HEDHS ratio,.Eq.(Z—l), becomes the key variable
from which individuals form their expectations of ipflation. Since two
versions of the GBC are considered, it is necessary to include two
equations 6f inflationary expectations which correspond to GTl1 and GT2.
£Eq.(2-6) corresponds to a GTi specification, while Eq.(2-7) corresponds

to a GT2 specification.

(2-6) X =8 [G'-6£(K)]/(M/P) ' 5 0<C B<C 1
(2-7) X = 8 [G+K(1-8)B/P - g £(K)]/(M/P) ; 0< B8<1

The coefficient "8 is the proportion of the HEDMS ratio individuals
expect to be fihanced by momey;‘Stein does not include this coefficient
in his model’(implic;tly B = 1) because there are no government bonds;
theréfore, bond-financed expenditures cannot be analysed. If creating
money is the only finaﬁoing policy option available, given®9 , if ié
reasonable to set B=1, However, if a bond-finansing policy option "is
also available, individuals can reasonably expect a combination of the

two options to be used at any point in time,

For "8" to be constant, an important assumption is required. The

government and monetary-authority must behave consistently over time.

AN
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It is possible to assume that " 8" is endogenous, by modelling a
reaction function. For example, the monetary authority may have a
different policy of money supply control when inflation is high than
when inflation, is low. If the monetary authority tightens monetary
‘ %
control during periods of high inflation, then "B" is expected  to
decrease; i.e., bond-financing will be substituted for money financing.
However, notice that even if "B" is specifiea to be endogenous: fﬁe<?
reaction function must be stable over time. Random changes in policy
would create a situation in which economic agents >consistent1y choose

the wrong g ; 1i.e., they can never prqdict what portion of the HEDMS
. L.

ratio will be monetized.

3. THE EXTENDED MODEL RESULTS

<

In this section, the results of the extended model for four cases are
N
presented. Bond and money financed expenditure policies are exaﬁTQfd
. | N
under different GBC specifications. Constant full-employment is assumed
throughout this section, with the exception of Section 3.1.3 which

offers a brief description of the long-run comparative static resllts

under the assumption of unemployment.

3.1 LONG-RUN ANALYSIS

. > e
~,
o

To begin the analysis, long-run comparative static results are

considered. A graphical depiction is offered with the aid of a GT curve
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and a LIM curve. The GT curve represents combinations of ﬁ énd P which
balance the government budget. The LLM curve depicts combinations of R
and P which satisfy iong—run portfolio equilibrium; j.e., individuals
hold their desired levels of money, bonds and capital. Derivation of
the slopes of these curves is given in Table 1 (pg 51). The long-run
multipliers are summarized in Table 2 (pg 53). The double stars in the
bracket r?fer to derivatig#é identi;al to those found by Tobin and
Buiter, This occurs because the long-run comparative static results are
unaffected by expected inflation which is the only modification in the

model.,

From Téble 1, we observe that the slope of the GT1 curve is horizontal,
while the slope ¢ the GT2 curve is positive. The horizontal GTl can be
explained ver: .. ‘ly as P has no effect on budget balance under this.

specification. |o maintain an exoggv*}s G', any changes in R or P must

be offse; automatically by <:hanges>"“”’A .b On the 6ther hand, GT2 has a

positive slope because any increaseﬁﬁgn ‘R creates a budget deficit
which, ceteris paribus, can only be offset by increases in P, We also
notice that the LIM curve slope is positive when a BFEXP policy is
maintained and negative when a MFEXP policy is pursued. The signs of
the slopes can be explained by considering explicitly the two policy
options. Consider first a BFEXP policy in which' case (LLMB) is the
‘apbropriate long-run LM curve. Any increase in the nominal rate of

interest creates an excess supply of money since the transactions

y
demand for money falls. The right-hand side of the (LLMB) expression
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is, therefore, lower. Portfolio equilibrium is maintainea, given  a
constant nominal stock of mone&, if the price level rises and thereby
reduces thé‘excess supply of money., Thus, the slope of LIMB is
positive, Nog%ée that once the" money market is in equ!&ibrium, by
Walras' law, both the bond and capital maréets are in equilibrium,
Bonds and capital .can be viewed as one market by the assumption of

perfect sﬁbstitutébility.

e
A TABLE 1 )
SLOPES OF GT-LLM CURVES
GT1(**)
(dR/dP)=0
GT2

(dR/dP):(I—E)RBf"/{(lee)Rf"—PBf'}P >0

LLMB(Bond—Financing)-(*f).

(dR/dP)= -Mf"/P2( qul(Lfe)f"+uLf ) >0 .
T B R
LLMM(Money~ Flnanc1ng)~m% ﬁ, o i .
(dR/dP)= Bf"/P2 (up'- mmf | ;eyﬁffu <o;;";;
ldhg“rhn LM

curve, In thhs case»we focus on equIllbrlum in the bond market If;the

Y “ EEROES e*‘ N
TR d\\"?"'
terest fof whatever reason’ rises, the démand for

nominal rate gf, bt
bonds increa&é. 3 Thea rlght-hand. s1de epression of (LLMM) becomes

larger. To m@mm;arﬂ por;follo equ111br1um“ glven ‘a constant nominal




.dK/dG'= 1/8£'>0 and

{2
[

stock of outstanding bonds. Thus, the slope of LIMM is negative.
Again, if the bond market is in equilibrium, by Walfas' law, the money«
market is‘also in equilibrium,

»
Before considering the specific cases’in more depth, notice that the
long-run interest réée multipliers in Table 2 (pg 53), when GTl is the
assumed GBC, are identical under either a BFEXP poiicy or MFEXP policy. .

o
This implies an 1identical long-run increase in output regardless of

which policy is pursued. Recai from Eq.(2-3), dK = 1/f"dR. Diyiding by
dG' yields the long-run capital stock multiplier of an increase in G':
Since dR/dG' is the same under either policy, dR/dG'=f"/ 8f', the
capital stock multiplier will also be the same. This implies equal

increases in capacity output. In fact, substitution of dR/dG'yields the

following cépital stock and output multipliers:’

»

dY/dG'= £'(dK/dG')=1/6>0

This output multiplier is identical to the one derived by Blinder and
Solow and T-B in their fixed price models. Because they specified the
GBC in the form of Eq.(l-1) rather than (GT1), Blinder and Solow found

this result only in the case of a MFEXP policy.

-
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. /“/’
"TABLE 2
LONG=RUN MULTIPLIERS ‘ : N
BFEXP (GT1) (%)
(dR/dG" )= f"/ £76<0
(dP/dG")= ~(Lyuff"(1-0)+uLf" }p2 / 6f'M <0
BFEXP (an) :
(dR/d6)= M/{P2(DET1)}'§O ;o .
- (dP/dG)= —{f"Li(l-e)§f+uLf'} /£"(DET1) <O
MFEXP (GT1) . C 7
(dR/GT)=E"/E" <0 | o | A

(dP/dC" - PZ{uf ' L4l (1-6)utE"~(ut'~1)) /g " B 50

MFEXP (GT2)

(dR/dG)= —B/{PZ(DLTZ)}

(dP/dG)= - (uf 'L+l (1- 8)uff"—(uf' 1)£") / £"(DET2) >0

- DET1={( € /£")~(1-8)B/P) (M/P2)=( (1- e)RB/Pz}{L (1-8)uf+(ult'/£")) <0q
* DET2= ~{(6f'/£")~(1-8)B/P} (B/P2)

—{(l—e)RB/Pz}(L1(1-e)uf+(Luf'/f")i(ugi;l)/f"]>o )

3 1 1 ‘MONEY- FINANCED EXPENDITURE POLICIES (MFEXP)
%, -
~-From Table 2 we find that a MFEXP policy w111 decrease R and increase P

Ny

in the long run, regardless of how the GBC is modelled The reasoning

[

behind this flndlhg is straight-forward. The initial 'riée -~ in

expenditures (G' or G) creates a budget deficit. which must be
. . |
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eliminated before equilibrium can be obtained. Capacity output must
rise 1in -order to increase the revenuye intake of the government;

- ' &
€, the stock of capital must increase in the long-run. The

¢ in capital stock isg brought about by a decrease in the

interest rate,

'

Individuals will invest in new capital stock only if the rate of
return on new éapitalh becomes hiéher relative to the te of return
which can be earned on bonds; i.e., f1(K)>R. Initially, the ‘lower R
- stimulates invgstment demand. 'As tﬁe stock of capital increases, the
:marginal product of captitai, f'(K), falls until at equilibruim the two
rates of return are.equali i.e.,“"‘ff'.(K)=R..A

On'  the othe}" hand, the ~pri£e level increases in ordér to restore
portfolio equiiibrium; //Pontfélio disequilibrium_ occurs because an

4

excess supply of bonds is crqéted by the decline in R. As R decreases

the attractiveness of holding, bonds decreases relative to. money and

{

capital. To decrease the‘éxQéss supply of bonds, the price level rises

and equilibrium is restored.

i

|
|
e
3

Notice that in the case whe?e GT2 is assumed, éince (1-8)B is«fixed, as.
R decreases and P increaSe#, the expression R(1-8)B/P is lower in the'
long-run. Evidently, this decrease “in real after-tax interest paymentsr
is not eﬁough to offset the initial increase in G;lthus,‘a deficit

still exists, Therefore, capacity output must increase if the budget

g ¢

y . «
v .
' e
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MHS to be balanced. These results are conditional on the stability of

-
:

’thecsystem; Diagrams 1A and 1B illustrate the movement of the GT curves

needed to obtain the above results. . L.
R
R o o GT2
LM = | LLMM
e | _ , -
~
| . — 4 —_— — — ~
. o -
L~
: _ e
> : = 2 P N
] : P —— P
f &
Diagram 1A. , ! R Diagram 1B. " =

3.1.2. BOND-Fi..A: ED EXPENDITURE POLICIES (BFEXP)
’ &

The long-run comparative static results depend, critically on how the

GBC is specified. TIf GT1 represents the: GBC, the conclusions are

straight forward; both P and P decrease in the long-run. However, if we.

model the GBC as GT2,. the long-run mJltipkiers will be different

deghlding on the relative slopeé of GT2 and LLMB. A steeper GT2 slope

leads to ar increase in R-ahd P while a flatter'GT2 slope leads to a
‘ : o ' ,
decrease in R apd P. These three cases are illustrated in diagrams 24,

2B, and. 2C on page 56.

/ . ’

[

| . -
| *
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R . R R
LLMB GT2 . \ LLMB
o / , ’ GT2
A LLMB,
—— GT1 - _
I 4 -
‘ / -
/ {
* 1 -«
P P «~t—p
. : kN \:\\X\
Diagram Z2A. Diagram 2B. Diagram 2C, :

Assume initially  that the GBC is‘représentéd by GT1. The economic

rational of a decrease in R and P is much the same as
cases. The decrease 1in R .is required’ to stimulate capital stock
investment. s the stock of capital increases, capacity output and

total - tax revenues increase, thereby eliminating the initial budget

deficit, - | | \

o
The decreasg in R caﬁses a switch from bonds to méney and capital. To
restore partfolio édﬁilibnium;,given a constant money:stock,.the pricé
level must start falling.'Cohéequehtiy,‘this'increasés the real money
stock by enough to satisfy,tﬁe iﬁtreésed money demand. |

& X
‘

. When the GBC ig” specified as“GTZ, ‘the lohg-run results depend
critically on ;he value of Ll.‘ L] is the interest sensitivity of - the

demand fdf money. It can be shown that as Ll approéches to zero, gﬁ@
. | : A ¢

the two MFEXP.
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k4

LLMB slope is steeper than the’GT2 slope: R and P both decrease as

previously found. The economic rational described above applies to this

case as well.

-

However, as L, approaches infinity, the GT2 curve will be steeper than
LIMB. Thus, P and R both increase in the}loné—run. The 1likelihood - of
this voccuriﬁg appears rather small for the following reason. Larger
-equilibrium values of G and R, ceteris paribus, increase the deficit.
39causé~of the négativé relationship between R and szk décreases; This
lowers capacity outpuf and the tax revenue paid to government; again,
the deficit increases even further. Presumably, the outstanding stock
-of bonds is aiso larger since this is the method chosen to finamée the
deficit.'Each”term which appears in the GT2 equation raisess the deficit
‘except the increase in P. Therefore, an increase of the price level
must be of a magnitude sufficient enough to outweigh the combined
effect these other variables have-on the deficit.
5

At first glance, the above %%nclugion does. not appear intuitively
plausible. However, under the extreme assumptiog, of a flat LM curve and
LLM curve (Li equal to infinity), such an outcome may occur. If a flat
LM, curve is assumed, then the interest rate remains constant whicﬁ in
turn implies a. constant capital stb&k. Two of the destabilizing
elements, an increase in R and a decrease in K, are eliminated.

Therefore, it becomes possible for large price increases to maintain a

balanced budget. It should‘be noted that L1= ® is the "liquidity trapﬁ

™
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case which~is relatively uninteresting.
v

3.1.3 LONG—RUN RESULTS UNDER THE ASSUMPTION OF UNﬁyPﬁDXMENT .
Le
o
In this section, we utilize a heuristic argument iﬂé :Bbposed to the
formal, mathematically derived results of prgviods?s ctions. Short—r%n
uﬂEmployment is introduced by allowing deviations bé?ween actual . and
capacity output. In other words, an Okun gap is p;esent, The actual
rate of inflation becomes a function, as expressed in Eq,(2-8)‘ of the
Okun gap and.expected inflation, In this framework, stock eqﬁilibrium

- prevails if real stocks cease to grow; DK=DP=DM=DB=X=O gndfy=f(K).

- (2-8) DP/P = z(Y-£(K)) + X; z>0

The Okun gap (Y-f(K)), is defined as the diffefence between -actual
output and capaéity output, Th; closer these two values are, the
gréater the demand pressure:facing the economy‘and the (higher is the
rate of inflation. The coeféicient z is a measure of the degree of
price flexibility within the economy or more appfépriﬁtely, the ‘épeed

of adjustment between actual and capacity output, -

Jerome Stein analyses an economy operating well bélow capacity. In his

words "a severe depression" exists. The adjustment process returning
» .

the economy to full-employment may. be of considerable length. To

shorten this process, Stein assumes a MFEXP policy is initiated. His
analysis confirms that the path to an equilibrium is indeed quicker but



at ‘the cost of a lower steady state stock of capital and a higher

permanent rate of inflation.

However, the preceding_conclusion eannot be reached in the extended T-B
model. Consider an inifial position in which the hign—empioyment
deficit (HED) is in balance; i.e., G'=v6f(K)} Since actual capacity is
below potential, tne,actual budget position of the government is one of.
deficit, G'>0Y, If G' is now exogenously increased fo close the gap the
» high-employment budget also falls 1into a deficit’ position. In
: equilin;iun G'=l Bf(K);‘therefore, in this model, the stock of capital

must increase to raise tax revenues sufficient to balance the HED.

Stein does not reach the extended model conclusion because a positive
rate of inflapion and therefore a non-zero deficit, is consistent with
the notion of stock equilibrium in his model. ’Thefe are no governnent
bondS‘ in Stein's model. Thus, stock equlllbrlum 1s reaehed when DK= O
and DP/P—DM/M, i.e., the nominal rate of money stock growth equals the
rate of 1nflat10n. ' |

;

Stein also introduces a stability analysis of his model which may be

misleading. A linearization procedure is generally followed during the
.process of derivfng stability properties. The dynamic equations are
linearized arouadv their respective-;eqnilibrium peints.CxVStablility
properties derived in this way can only be legltlmately used to- analyze

'small deviations in. the nemghbourhood of-sequlllbrlnm. A. deep

oL U S
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recession, Steins' starting point, does not fall into this category.
Thus, the stability conditions which Stein derives, since they are

local in  contrast to global, may not be sufficient to return the

economy to equilibrium.

In the Stein model, the mésf that Ean be said is that a MFEXP policy
-starting from a position of deep—;écession‘!il; lead, in the steady
state, to a lower capital stock, a higher inflation rate and a higher
‘defigit if global stability conditions are satisfied. In the extended
‘model, such a policy_!ill lead to a higher capital stock with zero

inflation and a balanced . budget, again, only if global stability

conditions are satisfied.

3

. 3.2 THE SHORT-RUN DYNAMIC ADJUSTMENT PROCESS AND THE

LONG-RUN STABILITY CONDITIONS

To facilitate the short-run dynamic analysis, the IS-LM slopes as well

as various short-run multipliers are derived, (See appendix on page

84), These are found in Table 3 (pg 62) and Table 4 (pg 63).

Inspection of Table 3.yie1ds some interesting results.{igiven a GTl1
specification of the GBC, the usual uﬁwards slopingiLMjand downwards
sloping IS curves are found. However, substitution of GT? for GT1
~allows for the possibility of an’upwards sloping IS cﬁrve. The slope

depends crucially on the coefficient g, the proportion of the deficit
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individuals expect to be monetjzed. For the IS curve to be . negatively
sloped, the following condition must hold:
. ‘ X

(M/B(1-8)) ((1'-B/P+6B/P) / (I1'=B/P- M/P) >8 4y

where: 0<p ¢l

Clearly, without the term M/B(1-8), the above ékpreSsién ié greater
than one:; however, M/B(1-8) is a value lying betweenlzero agd one. It
follows that the left-hand side term may be a positive: fraction, 1in
which case 8 cannot, Lake on its full-range of values if a downward

_sloping curve is desired. An attempt to set an upper bound on B

follows.

fach term on the left-hand side can be rewritten as a ratio Yof real
) .
GuP. United States data is then psed to determine approximate values

for these ratios: B/Y =.35, M/Y =.,15, I/Y =.15, M/B =.43.1

A problem arises in the measurement of I w?ich reflects the change in
investment with respect to a change 1in the real rate of return

differehtial between vcapitqi and . bonds. The real rate of return

LEN N
differential is written as ?%Q(K}b(ﬁ—X)]=Q.

A

1 . PN v
Ml is used‘ag\a measurement of M. Outstanding gross debt measures B,

and I is measg€%§

Tl

as gross private domestic investment. All values are

derived from@gﬁe U.S. Statistical Abstract.
5

.



62

TABLE 3
SLOPES OF IS-IM CURVES
ISt (GT1) (**)
(dR/dP)= -s(M+B)/1'P2 <0
1S: (GT2) |
(dR/dP)= ~([s(M+B)/P2J+B(1'-V)R(1-8)B/MP) /{1 '~B(1"-V)(1-8)B/) <0
LM: (GT1 or GT2) (**)

(dR/dP)= e/ (1=K /W) + /WP [/ WLy 128y 50
#%  Refers to slopes identical to those derived by Tobin and

Buiter.

Thé elasticity ¢f investment with respect to 2 is given by

(d1/d2)(2/1) = 1'(2/1). An elasticity equal to 0.5 implies that‘ I'
equals to 0.5(1/Q). Dividing through by Y and assuming =O{O3 provides
ag estimate of (I“)Y);Q.S. Uéing this value in conjunction wigh those
given aSove implies that B cannot exceed 0.60 (if® =.2) o} 0.69 (if
6=.2). Recall Jerome Stein's.regression of the growth rate in “the
nominal money supply on the HEDMS ratio. The coefficient on the HEDMS
ratio variable can be interpreted as 8. The value found by Stein is
equal to 0.35; - therefore, for United States data, it appears as if a

negatively sloped IS curve can be assumed.



TABLE 4
SHORT-RUN MULTIPLIERS
| GT] : GT?2
dR/AK=Ry_ (a1(a22)4C1(A12)) /DETIS0  (A1(A22)+C1(A12%)) /Dgfzgo,
db/dk=P, _ (-C1(A11)-A1(A21)} /DET10 ©CI(AL1*)-A1(A21)) /DET2;0
AR/AN=Ry- (A2(A22)-C3(A12)) /DETI<0 (A2<A22)-c3(Ai2*)) /DET2<0
AP/ (C3(A11)-A2(A21)) /DETI>0 (C3(A11#)-A2(A21)) /DET250
dR/dB=Rp- (42(422)+C2(A12)) /DETI>0 (AA(A22)+C2(Ai2*)} /DET250

dP/db=Pp_ (-C2(AT1)-A2(A21)) /DET1(0 [-C2(A11*)—A4(A21)J/DET226
OR/AC=Roo (a3422)) /DETI > 0 (43(A22)) /DET2 >0
dP/dG=Pos (-A21(A3))/DIT1 5 0 {-A3(A21))/DET2 >0,

DETI = AL1(A22)-A21(A12) > O |

DETZ = (A11%)A.2-(A12%)A21 50 )

where:

AL=T"f"-s(uf "~1)-B6£ ' (1'=V)P /1 20 S
A2=s/D >0, A3=(1'-V)(Ps/M) > 0 |
Aa=(s/p>+s<1'-V)(ﬁ-e)n/n >0 -

CElaf (Lot v Q

C=AAPICHP)~(Lygyy 5

C3=(1/P)[1—(M/PM)+(L2f/w)] S0

V=((M+B)/P) - (M/3P) >0

ALI=1'>0,  (A11%)=I'-B(I'-V)(1-6)B/M 20
A22=(Lyf /PY (1= (K /) (/D) 50

Al2=s5(4+B) /P2>0, (A12*)=S(M+B)/P2)+8(I'—V)R(I—G)B/MP->O

:\Zl:l.l(l_e)\; /O_‘
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At this stage the assumption of a 0.5 elasticity of investment demand
with respect to the réal rate of return differential needs to pe
justified. The subjectiv; value 0.5 was chgsen for the following
reasons. C.W. Bischoff (Branson P.236) found a long-run elasticity of
investment demand with respect to interest/rate changes equal to about
-0.5. In the narrowest sense, an investment elasticify with respect to

) /
in the real rate of return differential may be approximated by

change%7
)

the negative of this valug. A more recent study by Feldstein, reprinted
in his book (17),' indicates that the elasticity of the
investment/income ratioc with respect to the real net rate of return

that ultimate suppliers of capital can obtain 6n non-residential fixed

investment is approximately 0.5,

By wusing Feldstein's data, real investment (I) is regressed on the"net
real rate of return, denoted by RN, in order :; derive the elastiéity
in terms of investment rather than the investment/ income ratio. The
" real net rate of return is not a precise definition of the rggl rate of
return - differential but it seems‘Lnlikely that the elasticities under
the two approaches would be signifiéantlyLdifferent. After correcting
for first order autocorrelation by usihg 8 Cochrane-Orcutt procedure

offered in the  :azam 5 étatistica% packagedﬂghg following results  are

obtained. The bracketed terms arq{t—ratios,l



.

Tg=13.59 + 394.79RN, * *
(2.4)  (4.1)
RHO=0.81

R2=0.76 .

D.W.= 1.69 - : ’

The elasticity at the mean equals 0.55. Therefore, a 0.5 elasticity
e
assumption appears to be a reasonable approximation.

%

The signs on the multipliers are based on the assumption that the IS
curve is negatively sloped. Notice, that even if a positively sloped IS
curve exists, as long as the LM curve slope is steeper ‘than the 15

curve slope, all signs on the derivatives are reversed. There are
, , .

however exceptions: dP/dK and dP/dB remain ambiguods, thle the'sign on

dP/dM becomes ambiguous.

v
ra

The derived multipliers -yield standard IS-LM solutions. Expansionﬁof

-

either G or G' shifts the 1S curve north-east, thereby in&réésing - both,

the interest rate and the price level. An increase in the bgtstandiné\axq

: e

stock of bonds has two effects. First, by increasing yealtﬁ,ﬁ: .
v S ) Te i‘ :*«‘
consumption demand increases; the rightward IS curve shift incréases R .

and P. Secondly, the increase in wealth raises the demand for money.' T
This creates a leftward movement in the LM curve; R increases, P
decreases. The combined effect results in a higher interest rate but

ambiguous .price level. It can be shown that as'Ll or s approaches-
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infinity, the price level increases. As the interest sensitivity of the

demand for money, (Ll) appréaches infinity, the LM curve becomes

flatter. For a given IS curve shift, the effect on P is more pronounced
fo; a flat IM curye as opposed to a steep IM curve. Also the
consumption effect is larger, the faster is the speed of ad justment

[

between actual and desired levels of weal?h, s. A large s implies a
",

steeper IS curve and a larger horizontal shift of the IS curve.

An expansion of the money supply creates the same type of wealth
effects as an increase in bonds, However, a third effect must also be
considered. Consider a position of equilibfium in which the demand for
money equals the supply of money. An increase in thebs;ock of money,

t

ceteris paribus, implies a rightward shift of the IM curve and
therefore, .a lower interest rate. It turns out that thi; rightward
movement dominates the wealth effect movements; the price level
increases and the interest rate unambiguously decreases. |
P v

An* expansion in capital stock leads to ambiguous price and interest
rate multipliers. Such a rise crea:!%, wealth effects "qualitatively
identical to those previously discussed. A quantitative difference does
arise since the capital stock change affects.désired as weli as actual
levels of wealth. Since desired wealth is positivelj re}ated to

long-run output, Eq.(2-2), and therefore the stock of capital, an

increase in either M or B will not alter th@@ﬂesired level of wealth.

3
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V‘Chanées in ?apltal stock also have 1nvestment dedﬁnd consequences.,By

4

b
'

f o
f

lower1ng the marginal product of capltal and 1nf1at1onary expectations,

(the HEDMS ratio ‘also decreases as tax revenues\;ncrease), both of

which lower the'attractiveness of investing in new capital, a capltal
. .

.stock 1ncrease has the effect of decreasing 1nvestment demand,. In odher

'wordsv the IS curve shlfts towards the left, lowering both R\_and P,
This shift »dlrectly opnoses “that of the positive consumption effect .
created by additional wealth.' ) |

e

The effect whlch a capltal stock increase has on- the short-run interest

. , o,
rate ~and prlce level RK and PK’ is ‘of’ great importance in the dynamlc
" ' PO . N

adjustme?gﬂanalysis. Unfortunately, both the partlal_ derlvatlves are

'amblguous in 31gn ( see. page 63) Con51der dlagrams 34 and 3B on page

Ky

- 68. Dlagram 3A is drawn on the assumptlon that the negabrve 1nvestmentr‘

effect domlnates the -positive cOnsumption'effec@ of a capital'stock

crease; the overall Shlft of the IS curve is to the ileftwq As the '

\ pereasei

hlgﬁﬂr level of wealth 1ntrease4 the demand for money, the LM curvé

'J-'

Qi also shlfys to the left. In thls case, PK is unamblguously negatldp but

“

K’ since 1t depends on the relatlve slopes of the IS and LM curves and
the horlzontal movement of the two curves,'1s amb1guous. R
: . e S 50 . - 'nt \
A Y O E - : iy"- S B »

i . ° - N e, ] . o " -§ ‘\, *
‘ /:

“In dlagrhm 3B the'TS cu?vq movémént is" drawn onl the- qssumptlon that

. ;.
el consumﬁt::: effect domlnates the investmenh\effect Here Rk is-

. < ,
unamblguoqsly posltlve bUtng now becomes amblguous. It should be ~kept

&

0

&7
* N

o
4
L2

E in m1nd that the consumptlonw effect domlnateslonly if the speed” of )

Py
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\\\ adjustﬁent, éf is ‘sufficiently large. We turu now to a discussion of

the long-run stability propefties when the GQQ is specified as GT1.

-Diagram 3A | Diagram 3B .. ™

3.2.1 ON LONG-RLW STABILITY, (GT1) - g
_ e
- Two policies are considered‘in this section, a MFEXP policy and a BFEXP
F -
p011C\w Only fhelr effafts ond the 1nterest rate need to be con51dered

; w : Lo
prlce effects will not' disturb the stabllltv -of the sy%tem éﬁhls

becomes clear " upon. inspectioﬁ - of the appgoprlate dynamlc equaflons
¢
- %hen a MFEXP- pOllC\ is pursued " DB equals zero and when a BFEkP pollcy
, . .. P T '
, is undertaken, DM equals‘zero. A o L

o

o

7712—9) . . i5K=I[_f"("K;i(R;X)]\u’her‘e:,_yx ;3 (Gf;efSP/Q‘Q
T 2-10) - g DBSGITOOP e ‘f%;
eho(2-1) 6w (G"ef)P : A
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[

l .
~ The priceflevel has no role in the stability of the system because it

o \ :
does not‘,d1sturb the deficit; G'-0f(K) remains constant for a given
change in the price level However, a change in R directly affects the

rate of 1nvestment as evidenced in equation (2-9),

L]

V.l . E -

., The immediate effect of e BFEXP policy isuto’raise the intereet rate,
This occurs through two channels. One, an increase’ian' by stimulating
aggregate demand raises both R and P. Two, the expansion in G' créates

a government defitit which is financedvby‘new bond issuance ‘“As the
stock of outstandihg‘ bonds rises, wealth effects contin¢i tq;?lace_
dearde pressete on the interest rate. fn' turn, the interestﬂirate
effect, By decreasing the att}activeness”Vef‘ new capital stock

é?investment vis-a-vis bonde, 1o;ers the stock ef capital. This further
increases the deficit by lowering the tax revenues ef the goverdheht;
thus; bond expansio%&ceﬁtinues. Only one possible stabilizing factgy///fx\\
exists. If' the interest rate effect of e.capitel stockﬂexpapsion is

;positive (RK>O),‘then 'the. %eg}eaee in: K yf}f edampehl the initfai

‘destabfliiing interest ré£é7 éffect: This dampening‘effect is not a
sufficieﬁt condition to reverse the initial destabilizing proces;. ‘The
1nterest rate effect of def1c1t flnancing must also be negatlve (R g<0).

"In fact RB is unamblguously positive. These arguments are verifled by
a formal analys1s of the stability requirements.,

By . 11near121ng atound the equlllbrlum values K* and B¥* of Egs. (2 9)

and (2-10), the followlng matrlx is derlved*ﬂ
. \ S ¥y
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.determlnant is positive if apd only if Rp is negatlve. On the: other

i 70

0 -Pof"

o

-IV'.RB I'(f"—RK—ef'P /M) ' | %

Stability for a BFEXP policy requires that the trace of this matrix Be
negative and the determinant'bé positive, where

trace =I'(f"—RK76f'PB/M)<O

DET~ ="—I'P6f'RB 0.

The trace condition is satlsfled 1f RK is weakly negative or positive.

It is immediately apparent that the neéessary conditions for stablllty |

are not obtalned .as the determlnant cond1t1on is not satisfied. Th

band, the trace condition is satlsfled if RK is greater than zero. This

is a. suff1c1ent but not a necessary condition. Notice that if RK<O, its

\absolute value -cannot exceed the absolute value of f"-@f'Pg/M;
\ : S

otherwise, the trace condition is also broken.
. . ﬂ.@

4

The _same basic line of argument cén be used when analyzing a MFEXP

pollcy. Linearization of Eqs.(2-9) and (2-11) around the edu111br1um

values K* and M¥, 1leads to the following trace aqgmgde;ermihant

NN

expressions, . .

trace:I'(f"—RK—ef'BP/M)<O

DET =-1'?effRM >0

ot
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Again, if Rg is weakly negative or positive, the trace condition is

satisfied. Unlike a BFEXP policy where a’higher stock of bonds raises

the interest rate, with a MFEXP policy, a larger stock of money lowers
the interest rate., As a consequence, investment demand 1is increased,
the stock of capital rises andulowers.theiﬁefieit by increasing the tax

revenues of the government. R

] N v
The trace"condition is identical to that /found under bond-financed
) ) . . /o o ‘
deleltS- Again, if Rp is strongly negative, the trace condition will

’

not hold, since the rate of investmeqt démand will not approach zero.

‘The lowering of R as K expands will place further stimulatlve pressure

2

on investment which cannot be curtailed. ' ‘ : .

5
o

9

a M

C LA ’ . ' - & . i
The&determinant condition is also the same as' before except that Rw R
- : L ]

;subst&tuted for, RB Because RM 1s negative, tge determinant
. (-I'P ¢ f’RM) is unamblgﬁﬁusly p081t1ve. We?%béerve that a MFEXP policy

will lead to a stable solution prov1ded that _RK ‘is not strongly
; » ’

Knegative. RK could be stronglv n%gative, ~if the follow1ng two'

COnditions are satlsfled FlBSt if t@p‘.&%gative investment .effect

t
L.

strongly outwelghs the p051tive consumption effect of a rise in K, and

5 : BN "HE‘Q

\
second, if the LM curve slope’is suff1c1ently .steep, RK ,13 smrongly

"~ o - x (
negative and potentially destabilizing. A stronger condition *for

¥

stability is RK>O

i n L « ) -4 Lo ’ * ¥

RN
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3.2.2 ON .LONG-RUN STABILITY, (GT2)

>
The analysis is complicatea considerably by the replacement of GT2 for

e

“

GT1 since changes in the;price level now have an important effect on

the def1c1t ConSider the three dynanlc equations as given by (2- ~-12)

through (2-14), o ‘ . %

A}

%
"'gf‘ﬁﬂ o

"f&f[f'-ml’,(&m—s)B/p-ef)/m] .
G- 6f+R(1-6)B/P)P | o N

%(G-ef+R(1-e)B/P)P

v - ’\
G

An  increase in the<price level implies an 1mpediate negative ate.o

growth for ' all assets. .Startlng from a position of equilibrium,

', "(DK=DB=PM=0), an increase 1n the price .level creates a budget surplus

by reducing real after tax interest payments. Given the two pol*c1es of
2

concern, MFEXP's: and BFEXP's, the growth.rate of either the stock of
*standing bonds or the. stock of money beco”s negatlve. The budget

«surplus implies the ex1stence., a nega’tive HEDMS ratio'. This reduces

infiationary expectations, thereby increasing the real rate of return
‘on  bonds. As the relative attractiveness of bonds against new cap1ta1‘;
-1ncreases, a process of dislnvestment is undertaken, i. e.,_the rate ofu.
growth of capital also becomes negative, causing the budget surplus to

-
AN

decline: P co ,
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’

‘Interest rate movements alter the ana1y31s of. Section 3 2 1 "in two

b
N M
A n

fundamental ways. F1rst, any change in the interest rate w111 affect
the budget def1¢1t directly through real after-tax interest' payments'
Egs.(2~-13) and (2&14) are increasing functions of the nominal dnterest
ratew Second,. the investment effect is lower ‘than paﬁviously found.,
Under the GT1 peC1fica€‘on, ceteris paribus a rise in the rate of

.. &
interest lowers 1nvestment demand by ag'dR Under a GT2 speciflcatlon,

;gv Vp\{ : )
ceteris paribus, a rlse. in " the. Yate of &Q@% est lowers 1nvestment
demand by

‘I'dé‘fl'[ﬁ(l-e)ﬁ/mdhl'{[8(1;9)_B/M]—1])'&R;-" N R

»
! ~

0\\"
<%§;s disinvestment effect is obviously lower when the GBC is modelled

wv A

s’ GT2 ra r than GTl. In-fact, it is conceivable that the investment

effect of a rise in R is positive rather than negative, If

(1-8(1—6)B/M)@ rise in the interest rate increases investment

demand hecause ¥the 1ncrease \1n expected 1nf1at10n, caused by 1arger

defici}s; more than outweighs the increase in the interest rate.

Algebraically; (R-X) decreases andjthus stimulates investment demandr

: s | .
Recall the restriction placed on\‘E~Iﬁ‘\prder t0vderive a downwards_

N

sloplng IS curve; 8 must not exceed a value greater than 0. 69 assumlng
a marglnal tax rate equal to 0.3. The restf@gagin here is a 1itt1e

stronger. leen a margmal tax rate of BOZ, 1f ‘W.greater than 0. 60
- “

.2 rise-in the interest rate wlll increase 1nvestment demand As before,

% o

: e G, .

it is assumed that f remains within the bounds compatible with a

Vo

"-r

¥

90 ) ' .
. . ’
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negétively 1uped iS curve,

.
We are now in a ,position to more formally analyze the stability
condicions 'By 1ineérizing'Eqs (2- i2) (2&13)'ggr a BFEXP- pollcy and
Egs. (i 223 and (2-14) for a MFEXP policy around their egu1libr1um

- values, we again define appropriate matrices from which the following

trace and determinant expressiéns can be derived. 4

Bond Financing_ °
trace: (l—@)B{ B- (R/P)PB}+I (l—O)B(B/M)[RK—(R/P)PK) :;?_ﬁﬁ'@34§§f e
| i R
R I f"'** &aef PAMYIHR(1-6) < O Ry e W ,
g . ;K.:li.
DET:  T'R(1-9)R( (B/P)PB—ll -1 RB{PKR(l_e)(B/p)+P8f )
+I'E"(1- e)B{(R/B)+(RB (R/P)PR)) < 0
.‘ ) :' | “;:;' ,
Money-Financing. .'&g»}(;
| J A, LT A
trace: (1-8)B{Ry~(R/P)Py}+1'(1-6)8(B/M) (Rg-(R/P)Py) #,5;(;&§§m§
: , , J | SR 'ﬂigf
HU U -Re-@0 £1P/M)) < 0 . R4
. < ) .. |

+I"£"(1-€)B{Ry~(R/P)Py} <0

~

L3 T

. - _ )
For the system to be stable, the trace must be negative and the ,

determinant, DET, must be positive. As can -be seen, the signs are

>

ambiguous in all four expressions.
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A casual‘ inSpectionlof the above expressions reveals a high deéree of
parallellsm between the bond- ~financing and noney flnancing cases, When
analyzing a MFEXP policy the terms Ry and Py replace Rpg and Pg
respectively. But, the expressions R(1-6) .and R/B do not appear in the
stability conditlons of money financii'k Although R(1-6) is small in
magnitude and can safely be ignored in the present discu351on, R/B H‘;.
an important role in the determination of ‘onei of the stability
conditions for a BFEXP policy. f

* o
500

Unfortunately, there is a great deal of ambi§91ty 1nvolved for these

pie .
stability conditions. A wide range of 0351ble scenarios exist, making
~ & P .

it very difficult to derive any necessary and sufficient conditionef
N - _
The first term in the respective trace condltlons /shows how .éeall
after-tax interest payments react to changes in R and P caused by
deficitafinancino: If the deficit 1is money-financed, thls term is.
unamblguously negative, given RM<O and PM>0 according to Table 4, page
63. For a BFEXP policy, if PB is negative, interest payments increase,
- thereby creating a destabilizing element. Even if PB is positive, this
firet‘term may etill be positive and destabillzing 31nce RB is
-pesitive; Interest payments decrease under bond- financing if and only
if RB/PB < R/P. That 1s, the prlce elasticity of an increase in bends.

mug&\outwelgh_the interest elast1c1ty of an increase in bonds.

wy
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Notice that the term (RB~PBR2P) also appears in the third term of the

bdeterminant expression, in conjunction with R/B, The condition under
whlch this term becomes positive is stricter than that found above, The
price elaet1c1ty minus the interest.elasticity of an increase in bonds
must be greater than unigy. If this condition 1is satisfied, the
4'1ikelihbod of the trace and determinant conditions being satisfied is

enhanced. Under money~financing, the third expression of the

i » ' )
determinant is unambiguously positive.

¥

The second ‘term in the trace conditions are 1dentical but are also thewwy

most difficult to analyze. It shows the effect on inyestment demand

due to changes in inflationary expectatlops caused by real "ﬁftér—tqi

@

interest payment changes. Afterrtax fequ:g:erest payments are altered

@

as R and P regct to capital stock changes. Recall from Sectlon 3.2 the

. L i, .
- ambiguous sign ~both, RK and PK Thls is caused by three dlffereqtﬁk

movemnents in‘the IS and LM curves. Slnce anﬂincrease in fapltal stdck‘

gy e

raises wealth,‘ the LM curve shifts leftwafd because the demend for
money is higher, while the IS curve shifts rightward as consumption
demand increases., Alse, by lowering the marginal product of capltal

the caplgﬁl stock increase raises the attractlveness of bonds relative

tB capital; hence the IS curve=shifts leftward.

If the® overall IS .cur?e shift is to the left, the investment effect

outweighs the consumption effect, PK is less than zero but Ry is
ambiguous. The steeper is the LM curve and the flatter is the IS curve,
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the greater is the probability that RK<O On the other hand, 1if the

overall Shlft in the IS curve is to the right, R( is greater than zero,

while PK is amblgugus. The flatter is the IM curve and the steeper isg

-‘M

the IS curve the greater the likelihood that Pg>0. Three possible
Combinations exist, two of which require different conditions so that
the second term of the trace expressions is to be negative,

(1) RK>O, PK<0.

(2) Rp>o, Pg>0.

o

(3) RK<02 PKgo.

If case (1) prevails, the second term in the trace expressions,
4 .

~(RK—PKR/P), is unamBiguJusly'positive_gnd therefore destabilizing. In

case (2) the u:ice elasticity of an increase in capital must outweigh

the int sticity of an increase in capital, In case (3), fdr a
, . . . g ) Tyt o
given ch in the capitad . stock, ‘the ifterest rate must be more
: . L R " i\
elastic than the price, levelws.. M,
@ ’ . t . o . N ' . "‘\. . .
i . . T a2 v

&

No matter what signs RK and PK take} both have further inplications for
stability, .especially in the determinant expressions. Recall,the trace.

conaition from section 3,2.1 which is identical to the third term of
.. %,
the trace condition found 1in thl% section, A negative Ry is pOSSlble‘

but if its, absolute value is larger than the absolute value of

n / 1 “ . m&‘* e ‘
"~ (PR/MYof , then this.third term als ba;bmes positive. Also, a

negatyve RK has a 51gn1f1cant impact on the first term found in the °

determlnant conditions. This term is positive, given a negative R, if
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the Pprice elast1c1ty of an increase in bonds is lesgs than oné. Recall
however, thet the third term of the determinant 1is p031tive 6nly if"

this elast1c1ty exceeds th only unity but the interest elastic1ty of
an increase in bonds, Therefore,ﬁ}f Ry is negative, either the first or
third term of the determinan:*expression is destabilizing for a BFEXP
policy. We can show that under a MFEXP policy, if the price elastic1ty
of an 1increase in money is grégter than M/B, the first term—Tn the

determinant is negative and therefore destabilizing.

The final term to be discussed is tbe second term of the deterninant
expressions,  If Pp s positive this term is negative under
bond-financing but negative under monejzfinancing. .A‘ negar§9eﬁﬁlk\ ie‘
sufficient to reverse these findlngs 1f PKR(I 6 )B/P< Pe £' Thi;

\
expre551on can be re—wrltten in terms of the pr%%g, elast1c1ty of an
.increase ' in capital. Using the‘knowledege that E'(k)=Rgin“equilibrium,

i 4 .
we can show that if the absolute value of this elasticity is greater

than. " P35 K/(1- 9 )B, stablllty is enhanced under a BFEXP policy but

retarded updér a MFEXP policy, given a negative PKS

w. PR . .
. . Y

i NN
b [ L A -~

The above discussion allows s to form some general ‘conditions which’.
8 .

-~ a . :1@» «...t:g . s . ‘

appear to,enhance the overall stabillty of the system, namely,"

-l

(1> Ry > 0. o ' K L

<2) (PyBLp)- {RBB/R} -'v e IS A
(3 (7 KK/P‘ (RK/R)>0 2 Fljngira s & ' et

\\5,

MONINY IR /3y SORLE:

PR

L]
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Conditions (1) and (3) ére sufficient to,Satisfy the trace condition

for a MFEXP policy. These two conditions. imply that PK is greater than

zero; therefore, - condltions (1), (3) nnd (4)1are sufficient to satlsfy

the determinant condition for a wl’ policy. Forﬁaf BFEXP policy, the

first three conditions are nt to satisfy the tP8C8~COHd1tidh.

»
Bl

The second condition alsm the probability that the
L] . N

determinant condition is fy led for a BFEXP policy as the first and
- . .
third terms become unambiguoysly positive. However, since the ond
. s /‘,—//Sec
term is negative, it is ®bssible that the determinant condition will
|

not be satisfied.
. v S
We conclude this section by briefly comparing the T-B stability
conditions, under the agsumption of static éxpecﬁétions, with the

extended model stability conditions assumlng GT1. Recall vf?om Chapter

%I, Section 4, the following conditions. , *
& ) . . .
*~ . Bond-Financing: _ Money-Financing: ,
tra TU(EM < N \ ; d —
race . H(£7-Rp) <0 ™ I'(f"-Rp) <0 .
DET . . -I'P8f'Ry > 0 ~I'POf'Ry) > 0 . Lo
. . . ' . lﬁ‘ . ; . . ' B ‘\ .
2 . . o L

: BOnd—fihancfng 1is unstable since ‘the determinant condition is not

satisfied; however, ‘money-financing” stable given the
R .
s . ' ~ o -
COndltlon RK >0. . These conditions are virtually idéﬂ%}cal toskhose -
St ?‘:'- ' ) ~ my"," - 5 ’ AN ’ . ,\A‘v' Loyt ""f‘ " . ’ S

found 1n the extende&'model, section 3 2.1, rewritten below.
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Bond-Financing: - Money~Financing:
. . ( . " »

5 trace I' (f"-RK Of8P/M < O I'(f"-RK-Gf'éP/M) <0
$DET  -I'PBE'Ry> 0 ~F'P8f 'Ry > 0
Comparing the trace conditions of the two models, we find the term
B 4

I'6 fRP/M appears in the extended version. This termbmarginally
[

increases the lower bound value which RK can take;'if RK is negative_

the bounds allow it to be more negative in the extended model than in

y L
the T-B model.

@

As 'can be seen, , tns determinant 'Conditions are qualltatlvely

"9‘

equivalent, Some quantitative dlfference exists because the IS Slqpe
[ 4

in the extended model is not the same as found by T-B; - in terms of

stabll}ty, this difference is 1nconsequentlalﬁ Combldanghthe above
\ o
observatlon with the fact that the long Tun comparatlve static results

Ny B . [

TN

are identical in the two ver31ons, (assu@;ng GTl), suggests’ that therem

“

; 3y
is llttle dlStlnCtlon to be made between models whlch £orm 1nflat16nary
— b 1 f
expectations as a ggnction«of thé«ﬁEDMS ratio ds opposed to statlcally
» - O ' . - * /

/

formed expectations; i e., R =0. This is quite “an- 1nterest1ng result

I AY

‘since expectations are continually reylsed in the extended model as the .

W
HEDMS ratio changes. Only in the long run, when gqualﬁprium is.reached,

'w111 1nflat10na;y expectatlons‘éease to alter, 1~i‘_ .
R o
iy ST b
-] : ! ' 4\”‘
. . L ¢ 0 )
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: o
If " T-B had also analysed the flexible price version of their model,

with GT2 replac1ng GTl and assuming static expectations X=0, the same .
/long -run multﬂpllers of P, R and K would have been derlved as in our
) extended model;  This is again due to the fact that the formation of
‘-expectatlonsjido -not in any way influence the long-run analysis. The
only difﬁerence agaln would be in terms of the ~ stability analysis,
Under a GT1 speciflcation, strong similarities exist between static and
inflationary expectations which are formed as a function of ‘the HEDMS P

ratio, Hence Tt wouLd not be surprising if the stablllty\analy31s

discussed under a GT2 specification is also similar to static

’ . / .
. i .

‘expectations. v ) " :
. L " o : v . 4
4. SUMMARY ' )

e

.

Our 1ntent in thls chapter was to extend the model developed by Tobin
and Bu1ter (1976) by formlng 1nf1at10nary expéctations in term$ of .- the .
high emplo)ment\ def1c1t/ money stock ratio. .The major findings in this
chapter are as follows. | | - | |

.Qv - s "J ' . 3 fi

A MFEXP'policjkdecreases R but,increases P and K in the 1ong:run. A
BFEXP””policy “lowers R and P while increasing the stock of caplt 1 1f
the slope of the GT2 curve is flatter than the slope of the LLMB curve,
On the other hand, if the slope of the LLMB curve is flatter than the
GT2 curve, a BFEXP policy 1ncrease R and P, while 1ower1ng the stock of

capital, The relative . slopes depend crucially on the interest

kY



. \ o B | . . . \
{ . . L Lo '\

*

| sensitivity of the demand for money.

0.

" The above f1nd1ngs assumelconstant full—employment If we gelax ~this
- N

assumptlon, it 1s found that Stein's conc1u31on of a lower steady state

stock of capital and higher rate of inflatidn, given 'a MFEXP policy,

cannot preva11 in the extended model If global stability exists in the

extended model, a MFEXP policy leads to a higher stock of capital To

achleve stock equilibrium the rate of inflation must equal zero.

1 “ . #

N

~o

An' interesting finding occurs in the | short-run apalysis when

"anflatlonary expectatlons are formed as a function of the HEDMS ratio,

f;“If B, the propgrtlon of the def1c1t ind1v1duals expect to be monetized,
vl
: is greater than approx1mate1y O 6 the IS curve will be upwards sloplng.

© _ [

3" ~As we11,~an 1ncrease 1n R w111 raise, not lower1 1nvestment demand Due

to the already complex nature of the stabillty ana1y51s, it was assumed

that the IS curve is downwrds sloplng; i.e., B <0. 6

When forming infiationary exneétations as ~a funttion of the HEDMS
\r:ratlo the Stabllltv conditlons under a GTl spec1f1cat10n of the GBC, )
is v1rtua11y identical to those found when inflationary expectations
are assumed to be statlcally formed This implies that there is 11tt1e‘
if any dlfﬂgrpqge in the short-run dynamlc adJustment process between'
models’whlch form inflatlonary expectatlons as a functlon of the HEDMS

ratio ~rather than statlcaliy..The previous statement does not apply to

the traditional adaptive éxpectations formulation, which happens to . be

¢
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very different than the adaptife mechanism -used in thls chapter,
studled by Cagan. It 1s also fouyd, that a BFEXP policy is unstable,
" !
wh11e a MFEXP policy is stable if RK is hot a large negative number, Rg.
is the partial derivative-of the interest rate whith respect to an

inerease in the stock of capital.

Unfortunately; the stability of the system, given a GT2 specificatlon
of the GBC is an "empirical questlon. Certain conditions- which are *

suff{éient to satisfy ghe trace conditions‘for‘both a-BFEX?xand\MFEXP

pblicy were derived. These conditions are also sufficient to ensure®

sfability for a MFEXP policy. -
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Appéndix

In this appendix, we derive the ‘maﬁrix from which the short~run.
comparative static fegults for a GT2 specificatio&v emerge. ’fhe -GT1
.compafative static results are derived in a similér‘faéhion.

®

Consider the fS equafion, from page 39, rewrittén below;
(IS) I[£'(K)-RX] rs[uf(K)-K~((M+B)/P)]=X(M+B)/P
+G—6f (K)+R(1-6)B/P=0
SinCe_X*B{Gfef(K)+R(l—e)B/P}/(M/P) or (MX/PB)—G—ef(K)+R(l—e)B/P we can
write  the innal two terms of :the IS equation as -XV, whgrg

V={(M4B) /P)~(M/Pg). v. o | o s 4

&

-

Differéntiating the IS equation totally, we find:

I' {£"dR- ~dR+dX) -s(uf’ ~1)dK+s(dB+dM)/P- {(M+B)/P2}dP—VdX-O

where ) .

dX=(gP/M)(dG-8 £' dR+dR(1- 8)B/P+((1-6 )R/P)dB-((1-6 )RB/P2)dP) .
;o ’ : . B) .

The only dlfference between this derlvatlon and the GT1 derivatlon is
\,1n the expression dX For a.GTl spec1f1cat10n, dX=(g P/M){dG'-0 £ JOK}.

‘ Substltutlon of. the more compllcated dX expre351on into the
~ ' ’

differentiated IS expre851on, upon rearranglng, ‘leads to
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)
Eq. (A 1> (I'-B(1"-V)(1-6)B/M)dR+ { [s(M+B)/P2]+B(I'-V)(l—e)RB/MP}
=(s/P)dMA((s/P)+B(T" -V)(1-9)R/M)dB -

[I £ s(uf' 1)- 3(1 ~V)Pot' /M)dK+{B(I —V)P/M}dG
(Consider now the LM curve, which is written as: -
M/P=L{R(1-8), Pf(K)/(M+B+PK)){K+(M+E)4P}. |
Upon totally differentiating and rearranglng, we write
Eq. (A 2) L1(1 9)WdR+{(L1:
' ~(Lyf 41 L2f/W)dK {[(M/P) —sz)]/(l/WP))dB
+(1/P)[l (M/PW)+(L f/W)}dM L X

/P)((W-—K)/W)+MK/WP2]dP—

3 Finally,aﬁe write Eqs.(A-1) and (A-2) in a simplified version as:

. (ALI¥)dR+(AL2%)dP=AL K+ A2dM+A3dGHALAB
A21.dR' + A22dP= ~CldR~ C2dB+C3dM.
)
Use of Craﬂeqfs rule alloys us to derive tﬁe, short-run’ comparitive
static reswlts fdund in Table 4 ffom the followihg matrix: “
oy
ans a2 [ar] [ ALaR + A2aM + A3dG + AcdB]

E

A21 AzzJ dp —-C1dK - C2dB + C3dM - J
b ) . J . L ‘
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As a further élaboratﬁpn to the discussion of Ry and PK, found on page

67, cohsider the dK expression of, Eq.(A~1), which is comprised ﬂf four

terms. The terms I'f"-BI'POf'/M represent the investment effect of an

-

increase in capital stock. The terhs -s(uf'-1)+B VPO f'/M is the

consumption effect of an increase in capital stock. '

¢

I1'f"dK  is the decrease in investment caused by a decreasing marginal

product of capita}l, while -{BI'P6f'/M}dK is the decrease in_ investment
° o N v

.

caused by a loQEr expeéted inflation. The expected rate of inflation
decreases since the HEDMS ratio is lbwered as K rises.” The loger are .
inflationary expecfations; the higﬁér is the rate of return garneé'on
bonds., This necessaril} implies a decreasé in investment derfanc.
Diagramaﬁically,. the lower investment implies a 1leftward IS curve

a

shift,

There are four fag}ors which must’ be considered when analysing the
consumption effect. An increase in capital stock raises the long-run
desired level of wealth; therefore, individuals save more and consune

less by (-suf'dK). However, the actual’ level of wealth has also risen,

A

“thus the need to save diminishes, thereby increasing consumption by

N

sdK. Since uf'(l,\the latter effect dominates. -The term RVPef'/M may be

positive or negative since the sign of V is ambiguous. As B approaches

zero, V becomes unambiguously negative. An increase in K affects this

term in two ways. By lowering expected inflation, an increase in [

lowers the expected capital losses of financial assets; therefore,

-

2
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consumption demand increases. However, the increase in. K lowers the
o ) » ’ Lo : )
deficit by creating a larger tax base. This implies That the government .

. is lowering its” dissaving (the government dissaves if a deficit

\ \

/-exigts).' ‘In other words the governmént's consumption demand is
decreasing. It is possible - that the government's ' increased saving
dominatesw_the combined effect of the three other factors but this is
possible only if'V is‘heéatiVe and if s ;approachésd zero. We assume

fhroughout the analysis that an increase in K increases consumption

demand. The result is a rightward IS cufvevshift.



I11. A SIMRLE EMPIRICAL INVESTIGATION
P

INTRODUCTION

-

The - purpose of_ ;his chapter is to provide estimates, as a first

approximation, of the impact which deficits have on the rate of

inflation. Any ' impact flows,indireé y via the money supply. A small

hY

simultaneous model is developed t6 achieve this task. Equations

L ' ' '
explaining inflationfbiﬂﬁne5m35upply growth and output are presented.
\ ’%ﬂ;;"‘{\ [w{ e ' * :
Inflationary expectatid

- oY . i
e" assumed 10, 8€mRg.
’ Ay r‘%.i

P S

augmented

- ¥ by ’ : .
adaptive  mechanism  which takes into coﬁ§*ﬂ@rati¢n the long-run

rclationship between the growth rate of money and the inflation rate.

Our.major findinps_can be summarized as follow: ordinary least squares
(ILS) estimates show that the lagged-high-employment deficit/ money
stock ratio (HEDHF) and lagged money  growth ' variable nexplain
approxiﬁﬁ?gT; two-thirds of the ‘vari;tion in the growth rate of the
moneyv supply. DBoth reduced forﬁ' equation estimates and instrumental
varjable estinates, assuming. *either- an ‘exogenous or endogénéus
output-gap, yield some strong results. First, -dummy variablesﬂ which
take into accaMitthe after éffecté of the o0il price shock of 1973-74,
are jointly significant in:the most efficiently estimated inflatidn
rate equations.’ Second, the output-gap and :infiation rate have a
sf@nificant¢systemaxic relationship in the obpoéité direction of what
wés originally anticipated. Tﬁ@rd, the 1lagged inflation rate is

insignificant. When the. lagged output-gap is substituted for the

A

88
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“eurrent output-gap in the‘inflation rate equation, the lagged inflation
rate becomes a significant variable, while the money growth variable
becomes insignificant. The HEDMS ratio has had a relatively small
impact on the rate of‘ inflation over the Fime period consi&ered.
Reduced form estimates indicate that the ﬂEDMS' ratio is an

| s 1 , .
insignificant variable, while instrumental variable (IV) estimates show

H

that a 1% point rise in this ratio raises the inflation ‘rate by 0.05 to

0.217 points.

!

1.. ON THE FORNATION OF INFLATIONARY EXPECTATIONS

..

“ o

In Chapter I1, the dynamics of the inflationary process, given a

)

positive rate of uunemployment, are explained by the followﬁng two

equations: ' :
\\

(3-1) (DP/P) =z(Y-f(K)) + X o 0 <Cz <1

(3-2) X= 8(G'-BE(K))/(/P) o< <

Within this framework, inflation is a function of- two variables, the
output-gap and expected inflation. The  output-gap (the difference
between actual and potential output) 1is a measure of the relative
demand pressure which exists in the economy. The clo;er the actual
- output ‘is to poténtial, the greater is the demand pressure and the
greater 1is the 1likelihood tﬁét prices will rise. However, prices are

not fully flexible thus the term z is included to provide 2 measure of

the responsiveness of prices to demand pressure.
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Eq.(3-2) statee that the expeceed inflation rate is a function of'the
HEDMS ratio, where 8 is the proportion of the deficit individuals
expect to be mo%etized. There are three basic reasone why such a
formqlation.is valid in a theofetieal setting such ‘as Chapter II.
Firegg a consolidated government sector comprised of the Treasury and
Central Bank is assumed to exist, This implies that high-powered ' money
is created for the sole purpose of deficit financing. Secoed, by
assuming a money multiplier equal to unity, aly increaee in the growfh
rate of high-poweréd money implies an equal increase in the growth rate
of the.money supply (Ml1). Third, it is assumed that money supply growth
has a direct, immediate impact on inflation through its effect on
expectations. Theses three reasons together imply that as 1ong“as the
government sector {;nances its deficigs in A consistent manner; i.e., a

certain proportion of the deficit is money-financed, large errors - in

formqlating inflation expectations are less likely to occur.

In ;eality, the above assumptions are too,restrictive. The Central Bank .
is an independegt,agency and the money multiplier is not equa1' to
unity, Therefore, even if the Central Bank maintains a steady policy in
eerms of deficit monetizafion, there. is still a random component
attached to the rate of growth in Zhe money-sqpply. By itself this ie
not & serious deficiency. Random shocks by definition are unpredictable
and ae sueh, uncontrollable. ‘Forming expectations Cof money supply
growth and thereby inflation, in terms of the HEDMS ratio, might be the
best individuale can do. However, two important considerations suggest

/

{

{



that this may not be the case,

In the first place, it takes time for money supply growfh to afféc€
inflation. A fivé percentag; point.increaae in the growth rate of Ml
does not imply an immedi;te five percentage point increase in the rate
of inflation. The hypothesis that ‘inflation 1is purely a "monetary
phenomena" refers to a long-run rather than short-run relationship.
This implies that individuals attempting to form expectations of

inflation, for. time period t at time period t-1, may make major errors

if expectafions are entirely based on expected money supply growth.

In the éecbnd plaée, it is unlikely that individuals have éven heard
about the HEDMS ratio. This variable may be a part of the monetary
‘authority's reaction function; however, ‘individuals afe unlikely to
know this. Also, if individuals believe that money supply growth
. A R \
information is important but that its effect is slow to build, current
information about the money supply should be used. This type of
information is readily avéilable. In this way, individu?ls, from past
- experience, can attempt to determine how much the curreét growth rate
in the money supply will affect inflation for the time hori;on being
considered. Efficiency, in the seﬁse of iﬁdividuals trying to predict

the inflation rate, may be better served by uéing this informétion

rather than trying to determine an elaborate reaction fuction.
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How might - individuals proceed to form expectations about” inflation?
They might proceed by ‘'using an adaptive expectations fram%rork in which
past observations are used to correct for afy deviations between

. . \ \
* observed and expected inflation. This simple mechanism,.although it s

a legitimate alternative to models incorporating rational expectations,

- IS

is deficiént in one key respect; it does‘not take into account the
long-run relationship between money growth agd inflation. In order to
correct this deficiency,. ;n augmenting factor is added to the usual
iadaptive expectations formulation{ Consider the fo lowiné continuous
t¥me adjustment equation used by Scarfe im certain theoretical papers
(40, 41, 42),

(3-3) DX=n1((DP/P)—X) + nz((DM/M)—X) nl,nZ?O

The first term in this equation is the usual continuous time version of
Cagan's ~expectations formula. Iﬁdividualé adjust their expectations to
take into account any errors made in previous forecasts., The ad justment
'is made at a sp&ed equal to 0.
The second term is the augmenting factér which illustrates how
expectations are adjusted when aﬁy deviation between actual money
supply growth and inflationary expectations prevails, As the rate of
growth in the money supply increases relative to expecfed inflation,
expectations of inflation are revised upwards. The increased growth *
rate does‘not change expectations by a one-for—?ne factor, Expectations

change depending on the speed of adjustment (n2) between the current

+
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rate of money supply growth and current expectations of inflation, In
the long-run, expectations are realized; i.e., the expected rate of
inflation equals the inflation rate which in turn equals the growth

rate of the nominal money supply.

Notice that if the growth rate of the money supply is a fuhctiqp of the
HEDMS ratio, inflationary expectations indirectly depend on this
variable. By increasing the growth rate of money, a rise in the HEDMS
ratié leads to an ﬁpward revision of expected inflation as individuals
anticipate a higher, long-run level of inflation to prevail.
Individuals do NOT need information about the HEDMS ratio. As lbng as
the  monetary authority reacts to the HEDMS ratio, inflationary
expectations will be revised to reflect changes in the growth rate of

money.
2. MODEL SPECIFICATIONS

The full model Eomprising four equations and one identity iswwritten as
Eqs.(3-4) through (3-8). The rate of inflation and the growth rate of
the money supply are rewritten in discrete time as CP and CM,

-

respectively, These variables are defined as follows:
’ P

CPt=[(GNPDt-GNPDt_l)/GNPDt_l]*100
@l ={ (MM, _1)/M,_1}*100

where GNPD is the gross national product price deflator,



Voo

- (3-4) CP=aq +a1GAPtz¢+a2xt+mt o

(3-5) Xy -Xy_p=ny(CP, "'Xt 1)+“2(CMt‘Xt— ey
(3-6)  CMy=byy +b;CMy_; +bHEDMS, _ 12t
(3-7) Y»-—g0+g1(M/P)t+g2Xt+g3Gt+p3t

- (3-8) GAP =YF -y,

(3-9) aj«o, by,bg,81,82>8350 al}d_0<n1,!:1\'2,a2<1:. o )

\

o

"Eq.(3-4) shews_that‘infletion at time period t is inversely related to
the Qutput—gap"and directly related to expected.inflation.1 A'rise-in
the output—gap, by lowerlng demand pressures: should lead to a fall in
the rate of 1nflat10n. .For notational convenlence, the output gap of
Eq,(3;1) has been® rewrltten ~ as Eq.(3—8), where . YF; is.' the
fu11¥employment level of”eutpute\‘

a

Eﬁ£(3#5) iS" he g’dlscrete time version of the augmenﬁﬁﬁ\adaptlve

. expectations formuiatron presented in. Sectlon 1 Notlce that the lagged
. expected 1nflat10n rate is subtracted from the current perlod 1nflat10n

rate and the current perlod money supply growth rate. Due to lags which

may exist jin acquiring 1nformat10n, it may be argued that the two

current values should be replaced by their lagged values Information . |

Given the assumption that the.unemployment rate is a linear function
of the'outuutfgap, EQ‘KB—A) can Bemthought(of as an augmnted Phillips

curve relationship.
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. ‘ . /
is ~available weekiy- with regards to the mon supply, however, only
monthly statistics on the inflation rate are avallable ' Nonetheless,
it ds felt that this lag is sufficientyly short to juStify the use of
, / . v
current period ‘data. Kajal Lahiri (25) has estlmated adaptive

/ )
expectatlons forms in whlch this assumption is 1mp11c1t1y made

i

7

The growth rate of the nominal money supply is hypothesized to take the
form of Eq.k3—6). This simple . reactign.'funct{on of the monetary
authorlty depends upon a lagged money growth variable and the lagged;-
value of the HEDMS ratlo Thls equatlon is very 31m11ar ‘to“,the form
kused by Barro and others Allen and Smlth, who are 'the mgst thorough of
the authors estlmatlng the Barro equatlon found the unemploynent rete
and real government expendltures d1v1ded by ‘real trend GNP to be
1n51gn1f1cant These variables were, therefore, not con51dered for the

purposes of this study. oy

A  complication arises with pespect to the output gap 1dent1ty glven by

equation (3-8). Because of , the endogene1ty of output, the output—gap'
shou}f be considered vas endogenous rather than predetermined. 7Two'
models are estimated. Model I treats the gap as an exogenous variaHle{v'
and Model IT treats the gap as 'an endogenous varlable Model II
"nece551tates the derivation of an equatlon explalnlng output, Eq.(3-7),
whlch explains real ‘output as a functlon of government expenditures,

Teal money balances and expected 1nflatlon, is der1ved below However,

before proceedlng, a brief comment aboutwthe endogeneity of YF is in



e

order, - t ’

Although YF is theoretically dependent on the stock of" capltal, to our
knowledge no one has tried to constrict a series which adjusts capital
stock\to its potential ievel.'YF is derived solely by adJustlng the

labour force to its:full—employment level, g1ven the stock of cap1ta1
prevailing during the time perlod con51dered; Therefore, YF is treated

v

as an exogenous component of the gap.

(Eq;(3i7); -which can be thought of as a quasi- reduced form equation), is
derlved from a 81mp1e IS LM framework in the follow1ng way

‘The LM equatlon ‘whrch’descrdbes equ111br1um in the money market,; is
-:most often wr1tten 1n the form ?i":‘ 1
(M/P)-L(Y R X) where LY>O LR<O and LX<O
This - in turn can be rewrltten in terms of- the nomlnal interest raté as.
-~ R=R(Y, (M/P) X) where RY>O R o<0 and Ry>0. ‘
. This equatlon is then substltuted into the IS equation, derived below,
-1n order to ellmlnate R. In other words, Eq.(3- 7) represents the traee,

t

of equ111br1um points for hoth tﬁ%ﬁcommodlty market and money market o
31mu1taneously . {:2»/ ' . '

Typlcally, the IS curve relatlonshlp illustrates equ111br1um in the

. goods market. This means that the varlable Y refers to aggregate demand

as well as real output G1ven this Proposition, we write Y as a

a

Y
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AY=Y(R,X,G) Where YR<Q' YX?O and Yg>0.
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function of  the ‘nominal rate of interest; the expected rate of

. . , _
inflation and real government expenditures to give

Although consumption and investment'demand do not explicitly appear in

*

the above formulatlon, they ‘are 1mp11c1t w1th1n the model Consumption

is a functlon of real dlsposable income and therefore Y, while

investment demand is ‘a- functlon of the real rate of 1nterest and
therefore R and X. Furthermore, the demand for consumer durables is

Ilkely to be a funbtibn of R and X.2

$ubstitutioh_-of R from the LM equationvﬁnto the IS equation leads to,

upon -linearization, a compact equation in the form of Eq.(3-7).

i,

Because inflationary< expectatione are unobservable, equation (3-5)

cannot be es;imated. The .use of‘.lag operator notation helps us to
rewrite this-equation as , - ‘t-l
(3-10) Xt(1—AL)={n1CPt+n2CMt}+£t

where A =1—n1;n2 and L is the lag operator. B S !

_____ gy i o e ot i e

Because estlmatlon is carrled out w;th the use of United States data,

the " trade def1c1t is excluded from thlS formulatlon.‘leen the size of

‘the Amerlcan economyvrn relation to its . international sector, ~ it is

believed that this omission is not too serious.



Diyiding Eq.(3-10) by (1-AL) leads to:

(3-11) X =(1-AL) (0 1CPy4n g 4e ).

A
AN
\
\

By substituting Eq.(3-11) into Eq.(3-4) the inflation rate equation can

be written as: ‘

JCpt=ao+a1GAPt+a2(l—AL)‘l{HICP£+n2CMt+gt}+u1t, ' ‘ : o

o - ' -0
Multiplying through by (1-AL) allows us to write the above equation as

(3-12) CP\ (1-AL)=ag(1-AL)+a) (1-AL)GAP,+aon CP, |
+a;5n,CMi+ay t+32(1i%L)“1t’

>

Dividing Eq.f@—lZ) through by (1-XL) and collecting terms leads to

(3‘13) Cpt p0+p1GAPt+p2GAPt 1+p3CPt 1+p4CMt+V1t

(‘;4’ 3

where po- ao(n1+n2)/(l a2n ) 20 : '%_' \\\\
PP \\
Py= al/(l—aznl) <0 . ! . o S~
- Py= ~ay(l-nj-ny)/(1-apny) >0 ) _ \\f\\\\~ -

+

P3= §2n2/(l;a2ni) >0
'p4= (l—nl—nz)/(l—aznl) >0

Vies {32/(1_32%)'} ep+(1/(1-azn1) Jupe=(A/(1-agn1) Ju1p_q.

The error term has two components: a component which exhibits a -

first-order moving average process (MAI) and a component, ¢ t» which is

assumed to be normally di§£ributed with.zero mean'and variance g?,

B ."*



Yoo e, ' V . ' . i’f‘ s ' 99
. ) - |

’

Becausef‘Et and Mq, cannot, a priori,.beﬁﬁgﬁﬁﬁedEto be: independent ,

‘the structure of vlt is unknown. The unknown error structure does not

< in any way affect the estlmatlon procedure whach {s-used.

In "a similaf fashion Eq.(3-11) can be substitd%ed into Eq.(3-7).

equation of the following form is derived .

3

3 ’ .
(3-14) 7Y --c0+c1§t 1+ (M/P) p4+c3(M/P) ¢ _1+c4Gp+c5Gy— 1+c(:,CPt+c7CMt+v2t
-where co—gO(n1+n2) >0
l—(l nl“nz)_ >O
€781 *0
cé:—gl(l—nlénz) <0
.C4=g3 >0
Csf—gB(l—nl—nz) <0
6=82"1 0.
C%¥g2n2 >0
v \ ’ .
2678253~ Al 3¢ -
‘The reader should note that ﬁo derive ;the -signs of EQS (3 13)

(3 14), it is necessary to. 1mpose the restrlctlon that O<n1 +n2<l :

There is one further hypethesis to be tested and that is whethef or'ﬁqf.

the oil price shock of 1973 created a structural . shift in the trend

. rate of inflation and output; This task is accomplished by adding a.

dummy variable (DV) to the inflation rate and‘dutpﬁt equatiofs, where ~
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DV=0 for years prior to 1974 and DV=1 from 1974 onwards.

In subsequent regASsions, a slope dummy. variable fot t.he current
output-gap 1is also included. This varlabfe is defined as GAPD=DV*RGAP.
The 1nc1u31on 6f this varlable arose from tthe need to explain the-
positive relationship between the outputvgaq ehd inflation.

i

In’ summary, ‘we rewrite the four equations which form the basis of our

H

.

estimations. o ‘ . _ A R
| - ‘_ | .
(3-6) CMt=bo+bICMt_i+b2gEDMSt_1+u2t A
(3—8) GAPt= YFt--Yt _
(3-13) Cpt=po+piGAPt+92GAPt—1+P3CPt—i+P4CMt+p5DVt+V1t
.~(3—14) Yt;CO+ClYt;1+C2(M/P)t+c3(M/P)t-l+C6Gt

CSpt_l+C6CPt+C7CMt+C8DVt+V2t

These four eeuations comprise a simultaneous.system the nature of which
tqﬁ best be seen by con31der1ng the effect of an increase in the HEDMS
ratlo As this ratio 1hcreases, the rate of growth in- the money supply
hrlsesg which thrOugh Eq.(3-13) pushes the rate of inflation to a higher
level. Also, by increasing output, the increased money supply growth is
expected to - raise the 1nflat10n rate 1nd1rectly through its 1mpact on
the output-gap whlch has been lowered. The rise in thﬁ inflation rate
then feeds back p031t1ve1y onto output; the output-gap is further

 decreased, thereby pushing the inflation rate even higher.
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3. ON ESTIMATION AND DATA

Estimation of Model: I, in which the output—gap 'is assumed to be

# N

exogenous, reduces to the question of whether or not the system 1is
. ; \

recursive. If it is recursive, the money growth variable of Eq.(3-13)

can be treated as an exogenous variable rather than an endogenous

a

variable.

Two ‘conditions must bé met for a system to be recursive. First, the

[
matrix of coefficients of the endogenous variaé&es must be lower
) 4 ) .

triangular. Second, each equation's error term ﬁust be independent of

the error‘terms inbthe other equations.(Stewart and Wallis, '46). 1In

"~ Model II, the triangular condition is satisfied; however, a priori, the
. . : )

error terms cannot be assumed to be independent. In fact, Q{hea usual

- . 'v . é: L
procedure is to assume dependent érror terms.3 Since recursive

cannot be assumed, the " money growth variable must be considered

endogenous for purposes of ‘estimation.

A final difficulty arises because of the moving average error structure
generated by thelassumptioh of adaptive expectations.  This implies that
the lagged endogenous variable is contemporaneously correlated with the

‘error term. Therefore, a two-stage least squarés (ZSLS) procedure will

We are grateful to Professor A.Buse for confirming’ this point.

a

ness’
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. ¢ .
produce  inconsistent estimates. To obtain consistent estimates,
instrumental variable estimation is employed. In other words, the
lagged endogenous variable and the right-hand side endogenous variables

are replaced by a set of instruments, The instruments must be highly

correlated with the variables they replace and they must be

uncorrelated with the error term.

As an example of how the list of instruments have béen chosen, consider

a typical reduced form equatioh‘wﬂich we write in matrix notation as

(3-15) Pr=(re X g \#vy

Tlex
Y, is the lagged endogenous variable, X* is a matrix of °
all predetermined variables. other than  the lagged endogenous
variable and Vi 1s the error term- which has an unknown’structure

but is autocorrelated. The first set of instruments dncludes X* which

“is typically included in two-stage least squares estimation procedures.

I1f Eq.(3—15) is lagged one period,.then clearly Y*_1 should be highly

correlated to Y*_2 and X*_l. These two sets " of instruments are

. typically included in the estimation of structural equations in which

the error term exhibits autocorrelation (46, pp 295499). Therefore, we
include as the second set of instrumehts Y*_2 and X*—l- To summarize,

the full list of iﬁstruménts are (Y*—Z’X*’X*—l)‘ The IV approach leads

to consistent but ineffjcient estimates. /

|
{
\.
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In Model I1, where the gap is assumed to be endogenous, the full set of

instruments is very large; 19 instruments are'rquifed which is greater

‘than the number of observations. To maintain consistency but at the

limited 1nfofmatnon fmaxim‘,gﬁllkelihood estimators see Hall and Pagan'
(}9). Unfortnnately, the techniques involved provide consistent but
inefficient -estimates. . Algorithms which would provide both consistent
. and efficient estimates do not appe%r in stnndard software packages.

For'the'purpose of oomparison, thé reduced Yorm inflation rate equation
of %odel I is <estimated by ordinary least squares (OLS) and by an
iterative maximum,6likelihood procedure develooed by Beach and Mackinnon
to oorfect for first—o:der.autocorrolation. Due to tho large numbgr‘of.

variables which ‘would ' appear in the reduced form inflation rate

equation of Model II, these procedures are applied only to Model I.

The data covers the period between 1961 to 1981 for the U.S. economy
(Table 12, located at the end of this chapter). However, due to the
‘construction ‘of the inflation rate and money supply growth variables,

the data set is™useful only for the period 1963-1981. The current Ml
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definition of the money supply is Qsed to calculate real money Balances
and the rate of mohey growth, Inflatisn is calculated from the GNP
price deflator. The GNP deflator and money supply data are obtained
from Business Statisticsv (49). All other data are avaiiable in an.

article by Frank de Leeuw and Thomas Holloway“(28).>

4. EMPIRICAL RESULTS

The empirical results are suﬁmarized in Tables 5 throdgb‘ll, found at
the end of  this cﬂépter. WeAbegin with a discussion of the esti@ated
mdney supply growth equation;. This is théﬁ followed byva'review of the
major findings of each of 'the two models under the assumption of
dependent error terms. An attempt to‘quantify the impact of deficits on
the rate of inflation is made in Section 5 with the aid of r@duced form

[ .

coéfficients from Table 11.

4.1 MONEY SUPPLY GROWTH

Recall Jerome SfeinFs-finding thqt‘the HEDMS ratio explains roughly
two-thirds of the growth rate in the money supply for th?/éériod from
1957 to 1979. The high-employment deficit data series qéFd in that
study does not corréct forltheldistOrtionary effects of inflagkgn. In
other words, the HEDMS ratio used by étein is in part a function ;} the

inflation rate. The series used in the current study has been corrected

for automatic inflation effects. If the correction was not made, -a
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further equation explaining the HEDMS ratio would have to be added.%
4 ) .

Stein also makes the cléim that the ADEFMS ratio should  not
significantly affect theAgroch rate of the ﬁoney»supply because of two
opposing forces which tend to éancel each other out. The argument is
as follows; If economic activity is below capacity, two ghings will
occur, Firs;,.due to its procyclical nature thé money multiplier will
decrease, which 1in turn causes CMt to decreaée. Second, the actual
deficit will exéeed the highfempioyﬁent level, which causes CMt to

increase. These two .effects tend “'to offset one another; thus the

ES
.

insignificanée of the ADEFM ratio. This result is confirmed-in Cols. 3

and 4, of Table 5.

If we include a lagged money growth variable along with the two deficit
variables, a very interesting result emerges; both deficit variables
become insignificant at a 5% level of significance (Col.2). Is there

o :

any way in which we can feconcile‘the apparent contradictions of this
result 'witﬂ thése of Cols.3 and 4?7 Every indication is that the lagged
money growth term should be included in the specification, - This would
be.cogsistenf with the.findihgé of other studies reviewed in Chapter I.

The problem then is réduced' to the relevance of the two deficit

variables, - -,

,

"The adjustment is made to Federal expenditure programs and to tax

receipts which respond automatically to changes in the price level,

/
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There are various reasons why thé Vvalidity of estimating equations
including both deficit variables 1is questionable. First, the ADEFMS
ratio is not'¢§£rected for the effects of inflation or the o%tput-gap,
, . ,
thereby .creating a bias inf,the estimates, Second, since the two
variables have a fairly high level of correlation, (0.77), they both
convey roughly the same information with regards to the trend in the
goyernment's fiscal position. However, the ADEFMS rPtio is unéble to
distinguish whether or not the trends are due to séructural.shifts in
policy or cyclical shifts in the economy.EThese'reasoﬁé combined with

the argument presented by Stein imply that the ADEFMS ratio should not

. be included in the specified equations.
\ L

Omission of the ADEFMS é;tio leads to an equation such:as estimated in
Col.l. Both the lagged money growth and HEDMS fatio variables are
significantuénd take the correct sign. First-order ;utocorrelation can
be “safely réjected given tﬁe low Durbin H statistic. Almost two-thirds
of the variation in the growth rate‘ of the money supply can -’ be
explained by the two .variables. Also, the cons;;Hfﬂferg_ipditates a
high ﬁrendlrate of growth equal to 3%.

[y /

4.2 INFLATION RATE EQUATIONS °

(
In Model I, the output-gap is assumed to be exogenous while in Model
IT, the output-gap is assumed' to be endogenous. The system is

) . ]
reproduced below for convenience.
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(3-6) ("‘1t=bo+bl(,‘Mc-/{+b2HEDMSt-—1+“2t

(3"8) CAPt-_-YFt—Yt 3
(3-13) CP__ . .o

t=pO+plGAPt+p2GAPt~14p3CPt-1+p4CMt+DVe+vlt
(3-14) Yt=c0+c1Yc-1+c2(M/P)},+c3(M/P)t-1+c4(§c

+CSGt-l+c6CPt+C7CMt+c8DVt+v2t

The  estimated vinflation rate equations for Mbdelé I and II are
summarized in Tables 6 and 7, respectively.5 A number of observations
can be made. First, the  lagged inf2ation rate is in general
insignificant, V Second, the two outbut—gap variables, élthough
significant in each equation, carry the. wrong sign. Third, the dummy
variable included to test £he hypothesis of a structural shift in the
‘trend rate of inflation since .1973 is significant 'in a positive
direction (Col.2 of Tables 6 and 7). When the slope dummy for the
current. output-gap is included, -its ‘individual t-statistic is
insignificant (Col.3, Tables 6 and 7); however, the joint hypothesis
that both dumﬁy variables should not be included gin\ the estimations 1is
re jected, }o test this hypothesis, a Wald chi-square test statistic,
givep in the Sha%am 5 output, s compared to Xz(és at a 57 level .of
significance. ¢ , - , K ‘

The Breusch-Godfrey test, as presented' in Johnson (22 pp 319-21),
was applied to test thewﬁypothesis of time dependent: error terms. This

Lagrange multiblier test (LM) is usually applied to determine the
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As’ seen in Table 8, Cols. 3 and 4, the above results are unaltered when

o

,estlmatlng the reduced form equatlon of Model I One strlklng result -

'”found in these two. columns is the in31gnif1cance of the HEDMS varlable.

» o

]
existence of an autocorrelated or a 'moving average error process.

However, due to the unknown structure of the error terms in Egs.(3-13)
and  (3-14),  the Breuscthodfrey'. test prouides, only as an
approximation, evidence of somelform of. time dependence. The test
,statistic is LM=nR2, where n equals the number of observatlons in a
regression of the re51duals on its lagged value and all other variables
appearlng in the or1g1nally estimated structural equation. We compare
IM to a chi- square statistic with one degree of freedom. Interestingly
enough ;hey null hypothe81s of normally dlstrlbuted error terms w1th-
’variance o® cannot be rejected at a 5% level of significance in Col. 3

of Table 6 and Cols.2 and 3 of Table: 7, It,appears as if the inclusion

- ' 4 : .
of the dummy variables produces some sort of transformation which

2

\ 'prov1des clean error terms. It is also possible that the error term

exhibits first-order autocorrelatlon If thlS is the case and if A =p,

the error term will be transformed into two components, both of which

are normally dlstrlbuted ‘with mean equal to zero and variance 02, This

reSUlt however, is not found for the two output equatlons, Cols. 3 and

4 of Table 7.
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~Although the reduced form estimates are consistent but inefficient,

this finding suggests that the HEDMS ratio may have an even smaller

’impact on the rate of inflation than indicated by the reduced form

”-'coefflcients derlved from the IV estimates, presented in Table 11.6.

up»

Tnegéoeffigﬁe@t on the money growth variable is_signifi ant and has the

correct ‘sign., Its magnitude, however, varies substantlally in the

; dlfferent equatlons The range of &his coeffic1ent is between 0.64

[

| (Table 7, Col.;} to 1.73 (Table 6, Col.l). It wduld appear that the

lower values are'more appropriate since .the dummy variables are found
pprop , y.var

l:

tc e significant,

Only brief comments are offered with regards to the estimated output

equations, Table 7, Cbls.& and 5. It is apparent that the performance

of this equation‘iS'very poor. Only the'iagged output variable and the.
' A ' .

constant coefficient dummy variable are significant. This is 1likely a

result of multlcolllnearlty. The two government expendlture varlables .

have an especially high correlatlon with the 1agged output term. The

only interesting observation whith can be offered is that the findings

6 The reduced form equation coefficients of Cols.3 and 4, show a larger

value for the lagged money growth variable but smaller values for the

constant coefficient and the lagged HEDMS ratio than the redueed form

estimates‘df Model I, found in Col.l of Table 11.
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. of Model I, in which the butput—gég’ij exogenous, are altered little. by
assuming an endogenous outputégap.

4 RS
W§:)now turn our attention to an explanation. of some of the more-_
'surprlslng results found in Tables 6 and 7. The 1n51gn1f1cance of the

flagged 1nflat10n rate variable may be caused by a mult1colllnear1ty

s \ o

problem An in depth examlnatlon of thlS possibility was not attempted;

however,v a few simple observatlons indicate that this may be the case.
Firet, it should be observed‘tﬂat the lagged inflatioﬁ rate has jbeep '
found to be a significent variable in studies attempting to explain the
inflation adjustment process. As an‘example,”see ‘Muliineaux (34) or
Stein (45). Second, the 1ééged 1nflat10n rate and current perlod GAP.
variable have a falrly hlgh level of correlation. The simple
correlation coeff1c1ent between the current GAP variable and the lagged'
rate of inflation 1s\equa1 to 0.80. The two p1eces of ev1dence suggest
that the .GAP Vvarlable may be picking up the effects of the lagged

inflation rate as Well as its own. Another poss1b111ty, not related’ W

‘the mutlcolllnearlty problem, is that the adaptive expectations
hypothesis from which the lagged inflgtionv rate is deriveef is not

o

valid.

The incorrect sign on the - two output-gap  variables is much morev;
difficult to explain. As seen in:Tables 6 and 7, both variables are

consistently significant. but the wrohg sign. This result holds even

when the slope dummy Variable is added to test whether or not the
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current output-gap slope has changed since the 1973-74 oil prlce shock.
A stronger positive relationship has existed since 1973 but this still
does not preclude the fact that the relationship between inflation and
the current. Output-~gap, before the oil price shock is p081tive. Thus,

the“ stagflatlon perlod whigh arose as a result of the oil prlce shock

cannot explaln why the relatlonship is positlve in the 1960's and eariy

70! s.

~Another possibility is that the theoretical mod.! developed’in this

+ chapter is not am accurate description of the /inflation adjustment

process. Therewere two points that can bé made. The insignificance of
ghf lagged inflation rate vafiable,‘poésibly due to multicollineerity,
indicates that the augmented adaptive expectatlons hypothesis may be
1nvalld The second plece of? evidence is somewhat ’stronger; " When
calculating the structural?coeffieients of the model, the values found-

for the speed of adjustment coefficients are well outside their

hypothesized bounds, In fact, 0y is a negative as opposed to positive

"

value,

One final argument>can be offered. This concerns the logic of including
the contemporaneous values of :variebles in a model such as-the one

develon%§>in this chapter. Clearly it will take ‘time for 'a variable
Yl '
such as the output-gap to influence the rate of inflation, especially

vl

'in a downwards direction. We could assume that it 'is the lagged

output-gap  which should have the inverse relationship .with the
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inflation rate and  not the _current’ output—gep’ In' the estimated
equations, the lagged GAP varlable would therefore possess the correct
sign. What we may in fact be witnessing wlth regards to the current
period output-gap is a statistlcalArelatlonshlp and,nothing‘oorir'lt,ls.i
QUite_ pOSSible ‘that - the 'curreht period soutput-gap should ‘not be |
included in the'model"specification.-;Theoreticsl modeis usiug _this
variable‘«;mplicitly essume thet price flexiblllty exists and occurs
immédiately; In fact, it may be more approprlate to model some form of
" initial prlce r1g1d1ty which can be. relaxed after a certaln pergod of
tlue has elapsed | |
e ) i ,
To test this_hypothesis, a“thiro model in which thei lagged;toutput—gap .
is substitute& for tﬁ; current output—gap of Eq.(3-4), is estimatedr
nqu (3- 10) is then substltuted 1nto Eq.(3- 4) in order to -derive. the
inflation rate equatlon. |
(3716) CP =dy+d{GAP, _1+d,GAP, +dCP .+d M, +u u
O | il ) B A A Sl oS | 4 tTH4t
where do_ ao(l nj-n,)/(l-agng ) >O ' |
- dy= al/(l—aznl) <0
.d2= —al(l—ni;nz)/(l—aznl)‘>b
dg= (1-ny-ny)/(1-agn;) >0
4= ayng/(1-agny) >0

u4gev[a2/<1—a2n1>}ét+{1/<1-a2n1>Lu4t—{x/(1-azni>}u4t;l
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-
Notice ‘that. the endogeneitykd%f the output-gap is no 1onger a factor
‘since only the lagged values of this variable (ere/vincluded in the

estimation,

Our findin s are summarlzed ‘in Tables 9 and 10, The IV estimates of
Table 9 proviide an 1nterest1ng contrast to those of Models I and "IT.
Unlike bprevious results, the lagged inflation rate variable is the
correct sigc and significant while_the cutrect money growth variable ie
insignificant, The insigﬁificance of the money growth variable’ raises

—

the question of whether or not the HEDMS ratio is a significant

‘variable., We aiéb find that the_odtput—gap variables carry the correct.
_sigh, although the two period lagged output-gap is insignificént; with
the - exception of the 'Col.l ‘estimates ‘which- e§c1udé"the dummy

variables.7

. The intercept dummy variable and the slope ,dummy variable for the
lagged output-gap are 301nt1y as well as 1nd1v1dua11y slgnlflcant When
the slope dummy is excluded from the estimated equatlon the 1ntercept

‘dummy is significant.

/ The LM test indicates some form of time dependence for-
¢

the estimates of Cols.l and_3 of Table 9.
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'Derivation of the structural coeff1C1ents proves to be a more fruitful
endeavour for Model III than in Model I. All structural coefficients
have the correct sign and lie within their assuped'bounds. for'example,
n; equals Of8 for the 1964-73 period and 0.9 fot the 1974-81 period. As

well, iy takes on values between 0.05 and 0.02 for the,two‘periods.sf
These estimatee provide' much mote credence to the augmented adaptive
expectetions hypothesis then ﬁreviouSIy found. |
vThe' reduced: form coefficients, shown. in Col.6 of Table 11, vary
substantially to those found from the reduced form equatlon estlmates‘
of Table 10, _espec1ally the coefficient on the. lagged inflation rate
\ .
4wh1ch is much larger than the reduced form equation estimates. Not1ce
also, the dlfferences in 31gn1ficance between the variables in Tables 9
and 10 From Table 10 we see that the one perloo lagged inflation

rate, output—gap\ and HEDMS ratio are all insignificant, while the

lagged money growth variable is sighificant; In contrast, the IV

The'coefficient a9, which measures  the telationship between the
- current period inflation rate and the corrent period expected rate of
inflation, is equal to unity. This value indicates that there 1is no
longQrun trade-off between the lagged output-gap and inflation, It is
questionable whether or not’ such afl interpretation has any theoret1ca1
basis in econom;os, since any trade-off is usualIy assumed to ex1st

between the contemporaneous output-gap and inflation,
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estimates show a significant lagged inflation rate but an insignificant
money growth&zgggiable. The 1lack of gsignificance of many of the
variables‘iq ;bnjunction with high R2 values provide some evidence that

(%4

a multicollinearity problem exists,

il

Ad

5. INFLATION, DEFICITS AND THE OUTPUT-GAP

Table 11 is a summary of the various reduced form coefficients of the
three models calculateé from the IV estimates of Tables 6, 7 and 9. It
is .important to remember that‘ the estimated coefficients afe.only
asymptotically consiétent rather}than unbiased,

These coefficients can be used toAproyide some insight about the degree
to which the inflation rate is affected by certéin variables, Cols. 1,
2 and 3 show that as the HEDMS rétio‘increases the rate of inflation by
0.16 to 0.217 pointé for a 1% point rise in its value. ﬁowéver, Cbl:6,
whzzg is derived from the IV’estimates'of‘Model IIT, sthSv that~ é 17
point increase in thé HEDMS ratio 1leads to; at most, a 0.52 point
increase in the rate of inflation. At firét glénﬁe thgse estimétes may
not seem to ge of a significant magnitﬁdé, The largest increase in any
one year in: the HEDMS ratio occurred from 1974 to 1975 when it rose 10%
pqiﬁts, This amounts to .a 0.5 to 2.1% point increase in the raté:;f

inflation, : .

e
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However, it is also true that in the time period studied deficits were
relatively small compared to recent years, It is well known that the
Unlted States has experienced 150 to 200 billion dollar deficits since
1983. Apparently a very high proportion of this deficit 1is now
structural, Comparing this with any one year in the current study; ‘we
find an exponentially increasing growth rate in the HEDMS ratio.
Although it is beyond_the scope of” this work to suggeat that ‘the
relationship between inflation and the HEDMS ratio holds:outside of the
time period considered, gi?en'the evidence, large current deficits may
pose a potential threat in the flght agalnst inflation. It is not
,advocated ‘that deficits cause high levels of inflation but rather ‘that
a certain amount of * inflation 1is generated 1nd1rect1y through the
~effect deficits have on the money supply. The reason that the effect in
‘the 1960's and 1970 s was weak is because the HEDMS ratio_was really

quite sma115‘

Brief remarks should be offered on the impact which the output gap has
had on 1nflat10n. Whether we examine the GAP coeff1c1ents of Col 1 or
the 1nd1v1dua1 coeff1c1ents comprising the GAP variable in Model IT, it
is apparent that the magnitude of this coefflcient is relatlyely small,
approximately 0.03 to 0.05. The numbers are approximately the same rfor
the lagéed output-gap in Col.7, except that the signs are revereed.

1t

It should be noted that the scale on the output-gap varlables is in

billions of dollars. Therefore, if we consider Model I or Model II al
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billion. dollar increase in the current period output-gap causes the

inflatioh rate to rise by approximately 0.03 to 0.05% points. When this
coefficient 3;5 multiplied by 30 or 40 billion dollars, which is not
, ‘%' .

-uncommon, this typically involves a 1.2 to 2.0%2 point hike in the

inflation rate.

When Model I or II is considered, it appears that for the time period
studied, there is no single variable which 'standé out . as the majdr
instigator of inflation. The lagged meney suphly growth term has also,
in general, had a relatively miid impact on the inflation rate. What is
apparent is that there is a’ large constant term in the estimated

equations which 1nd1cates a high trend rate of 1nflat10n. The values

range from between 1. 5 to 4, 47 points- before 1974, and between;B 1 to

4.87% pedats since.

On the other hand, the Model III estimates 1nd1cate clearly that ‘the
lagged inflation rate has had a strong 51gn1f1cant impact on the rate
of inflation, A 1% p01nt rise in the lagged inflation rate raises the

the current inflation rate by 0.76% points,
6. SUMMARY

Both Models I and II provide relatively reasonable estimates of the
inflation rate equation, although quite unsatisfactory estimates of the

- N
output equation, However, the structural coefficient estimates, along
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with the positive output-gap/ inflation rate relationship do not
support the augmented adaptive expectations hypothesis. When the lagged
Ooutput—-gap is substituted in place of the current period output-gap in

the original inflation rate equation, this finding 1is reverged.

In Model I and II, the lagged inflation rate 1is, in general,
insignificant thle the current period .output-gap varies po;itively
with the rate of dinflation. This positive relatiqnship cannot be
-explained py the stagflation périod wh@ch occurred after the 1973—74
511' price shock, Therefore, a third model is estimated in which the
lagued watput-gap is SUBstituted for the current output-gap. In Lhis
model, the lagged inflation rate becomes signifiCént. In fact, it has
the most powerful effect of all the variables on the rate of inflation..
k)
o IV estimates of"Models I and II show that ‘the HEDMS . ratio has had a
"Zinor impact on inflation, while Model III estimates indicate that the
HEDMS rétio may be an altogethéf insignificant wvariable. Finally;A
reduced form equation estimates of the inflation rate for‘Modgl I also
cast some doubt on the significance of the HEDMS ratio. Although. more
work in this area is required before any firm conclusion can be

reached, the evidence in this chapter indicates that the HEDMS ratio

has a small and possibly negligible impact on the rate of inflation.
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Table 5

HEstimation\of Moriey Supply Growth Equations

(1) . (2) (3) (4)
OLS. OLS oS AUTO
oM o™ M o
t t ' t ] t
Const 3.06 2.80 4.71 4.86
(3.85)* . (3.62)* (13.29)* (11.43)*
M 0.39 T 0.39 - -
t-1 (2.68)* (2.84)% - .-
HEDMS ;... 0.21 0.12 0.24 0.23
N1 (1.43) (2.73)* (2.28)*
ADEFMS - 0.07 0.06 0.03
-t - (1.68) (1.11) - (0.46)
R? 0.63 0.69 0.58 . 0.63
o 1.01 - 0.91 ~ 1.33 1.04
D.W. 2.13 2.30 1.39 1.90 .
D.H. -0.50 -0.94 . = - .
0BS. 20 20 Coo2l 20
RHO. - ' . - 0.34

- : o - (1$63?

|

o o et i e o e e e e, b ~

Notes lito,é; below, refer to Tables 5 to 10, while notesuS, 6 and 7
refer to Tables 6, 7 and 9.. : )

1)
2)

3)
4)

'5)
6)

|:""7 )

t-ratios are given in parenthesis. - .
t-ratios 'which appear with a star(*) are significant at a 5% level.
assuming a one-tailed test.
All aymptotic t-ratios are compared to normally distributed 2 ‘
statistics.
OBS is the number of observations used in the estimation.
When IV estimation is used, the t-ratio is aymptotic.
LM refers to the Lagrange multiplier tesﬁ statistic, as developed by
Breusch-Godfrey, which is used to test for the presence of time
dependent error terms." : i v
CHI-SQ is the Wald chi-square statistic used when testing the joint
hypothesis that the coeff%cients on the two dummy variables is equal
to zero, ’
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TABLE 6

Model I (IV Estimates)

(1) (2) @)
v v v
CcP CP cP
t t .t
-3.861  -1.417 -0.921
(-2.129)%  (-1.486) (-1.367)
- 1.764 1.596
- (3.271)* (3.050)*
- - 0.016
- - (1.323) e
-0.284 . 0.168 0.237
(-0.552) (0.810) (1.567) |
0.109 0.052 0.034 s
(2.642)%  (2.720)* (2.707)%
-0.082.  -0.061 -0.057
(-3.744)%  (-6.122)* (~7.849)*
1.729 0.927 0.783
(2.873)% . (3.340)% (4.618)% |
0.788 0.946° ° 0.957
- 1.276 0.329 ©0.261
1.731 1,936 1.946
18 18 18
9.347 4.134 0.422
- - 19.335 -



Table 7
Model II (IV Estimates) !
(1) (2) (3) O
IV IV IV Iv
CP, CP, CP, Y,
Const  -3.299 -0.522 ~0.586 Const -130.07
(-2.373)% (-0.747)  (~0.955) - (-1.03)
DV, - 2.029 1.737 DV, -
- (4.192)*%  (3.403)* -
GAPD - - 0.014 -  GAPD,_,
t _ - (1.170) R
P, 0.017 0.346 0.280 Y., 1.05
(0.049)  (1.968)%  (1.884)% (8.66)*
GAP 0.079  0.034 s 0.030 (M/P)_; -33.11
C(2.874)%  (2.173)*  (2.308)* (-1.14)
GAP . -0.067  -0.052 -0.054  (M/P)_, 33.43
7 (<4.473)%  (=6.467)%  (=7.739)% (1.14)
af 1.430 0.637 0.691 G, 0.11
(3.426)%  (3.338)%  (4.624)%> (0.20)
G, _ 0.21
) =t (0.43)
CP, ~90.07
(-1.40)
o, 82.26
- (1.27)
-g? 0.852 0.95% 0.955 R’ 0.996
o~ 0.892 0.292 ' . 0,262 o 128.62
D.W. 1.372 2,063 1.972 D.W 1.998
OBS 18 18 18 0BS 18
M 6.232 0.714 0.371 . IM . 4,03
CHI-SQ - - 20.843 ©  CHI-SQ -
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()
v

-131.60

(-T228)

38.46
(1.54)*

1.09
(11.16)*

30.23
(0.69)

-29.%4
(-0.68)

-0.49
(-0.92)

0.30
(0.72)

46,62
(0.49)

85.117
2.535
18
4.384
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" TABLE 8

Model I (Red@ced.Forﬁ Equation Estimates)

OLS 0SS ~ AUTO AUTO

(1 @ @) (4)

P, R, ‘CP, ., CR,

Yﬁonst 0.431 '*  0.419 - -0.005 ' —-0.072

| (0.468), (0.446)  "(-0.014)  (-0.190)

DV, 1.961 1,574 1.520 1.300
ke (1.962)% (1.380)  (3.697)%  (2.465)*

GAPD, - S o7 . . T e o007

- _(0.750) - T (0.671)

CP,_; 0.462 0,351 (0.19 . 0.169

T (1.362) (1.052) (1.091) . (0.888)

CAP, 0.014 0.009 " 0.034 0.032
(0.527) (0.303) (2.236)%  (2.090)*

Gaf-,  -0.029 -0,027  -0.034 .  -0.033
(S2.860)%  (<2.305)%  (<6.470)%  (=6.147)*

M.y "~ 00,417 0.473 0.647 ° 0.682
T (1.708) (1.822) ~  (5.470)%  (5.168)*

HEDMS, . 0.003 ~  -0.001 0.058 . 0.055.
T (0.028) (~0.006) (0.992)  (0.949) -

R’ ©0.920 . 0.923 ©0.958  0.959

o2 - 1.02 . 0.84 - 0.48 0.28

D.W- 2.885 2,859 2.0 2.50

0BS 19 19 19 19

RHO - - 0 ~0.724

- - (=4.243)%  (=4.072)*



Const

Dy

GAPD
oot

t-1

GAPt—l

GAF’C_l

K

(1
IV

C%:

0.525 °
(0.323)

1.299

(6.481)% .

-0.056
(~3.822)%

0.040

(2.293)*

~0.215
(-0.553)

0.806
1.168
2.750
18
6,322

a
Table 9

(2)

Iv

CP,
-0.233

(0.248)

11,941 ¥

(1.843)%

0.801

(3.175)%

~0.043
(73.952)*

0.009
"(0.561)

0.178.
(0.804)

0.905
0.573
2.314

18
3.395

Model III (IV. Estimates)

(3
v
CP

0.045
(0.057)

2,723

(3.097)*

-0.030
(-1.980)*

0.759
(3.824)%

-0.024
(~1.929)%

0.004
(0.339)

0.234
(1.480)

1 0.927
0.442
2,453

18
5.168 -
11.126

123



T

Table 10

Model ITI (Reduced Form Equation Estimates)

.
0LS
(1)
C%ag7
Const 0.437
- (0.522)
DV, 3.652
4 (3.363)%
GAPD,_, -
CP_, ~0.046
. (=0.119)
GAP 0.013
t-1
, (0.541)
GAP__,"  ~0.041
v S (~1.700)
™, 0.802
t (2.484)%
HEDMS | -@.035
o (=0.958)
R . 0.93%
o? . 0.693
D.W 2.781
0BS 19
- .
RHO g =

OLS
(2)

CPe

0.455
(0.539)

3.954
(3.452)%

-0.020
(-0.894)

0.021
(0.053)

0.020
(0.771)

' -0.039
© (~1.573)

0.726
(2.158)%
-0.200

(-0.276)

0.938
 0.704
2.847 .

A

R

AUTO _AUTO
(3" (%)
A X
-0.163 0.045
(-0.435) (0.132)
3363 . 3.719
(3.826)%  (5:913)*
;o
- . -0.022
- (-2.126)%
0.017 0.119
(0.048) (0.466)
0.009 0.012
.~ (0.402) (0.806)
-0.037 -0.032 .
(-1.639) (~1.980)*
0.869  0.724
(3.153)%  (3.428)*
-0.057° " -0.022
(-2.036)%  (-0.245)
0.958 0.966
0.277 0.223
2.150 18
18 2.333
- =0.665 . -0.748
(-2.532)%  (-4.069)*

124
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Taple 11

REDUCED FORM COEFFICIENTS
om IV Estimates)
SORNEN ) 3) (4) (5) (6)

Model 1 . Model 2 Model 2 Model 2 Model 2 Model 3
(64-73)  (74-81)  (64-73) (74-81)

(Derived

| CP, CP. CP, Y Y, CP,
‘Const(0) 1.476  4.369 4,804 ~94.692. -74.438 0,761
Const(l)  3.071  4.612°  4.818  -44.896 -35.298  3.484
GAP(0),  0.034 T - -

GAP(1), 0.050 - - - - -
GAP, 1 -0.057 = ~-. . o - -

CP, 0.230 0.117 0.092 5.442 4,278 0.759
zk_l . 0.305 0.378  0.395 -3.624 -2.849 0.091

CHEDMS,_;  0.164 - 0.204 0.213 -1.951 -1.534 0.049 .

GAP(0),_y . - - - - - -0,024

GAP(l)t 1~ .- - ‘ - - _8882 )
GAPr_o R _ - . - . - . _ . )
YF t(O)t - 0.013 - ©0.583 ¢ - -

YP (1), - - 0.01 - 0.672 . -
YR, - ° -0.023- -0.018 - -1.050 -0.825 =
(”/P)t , - - -0.378  -0.436 12.604 9.908 -
(M/P)._4 - 71. . 0.427 =12.357 -9.714 -

Ge T 06 - 0.007 -0.204 -0.161 -

Gl g - 92004 -0.004  0.123  0.097 -

yt 1 4 - 0.009 - 0.002 1.506 1.184 -

Bracketed terms which appear with a =zero . refer to the time periodl

1964-73, while terms.which appear w1Rh the number one ’ refer _to the tife
period 1974~ 19b1 : ‘ :



- YEAR

1961.000
1962.000
1?63.000
1964.000
1965.000
1966. 000

1967.000

1968000

1969.000

1970.000

~1971.000

1972.000
1973.000
1974.000

1975.000

1676.000

1977.000
1978.000
1979.000
1980.000
1981.000

. 1982.000

 GNPD

69.33000

70.61000

71.67000
72.77000

74 ..36000

76.76000

- 79.06000

82.54000
86.79000
91.45000

96.01000

100.0000

105.7500
115.0800
125.7900
132.3400
140.0500
150.4200

163.4200

1784200

195.1400

206.8800

Table 12-

Data File

Y
756.6710
800.1699
832.5659
876.3227
929.3975
984 .8880

1011.384

1058.154

1087.683
1085.511
1122:383
1185,900
1254279
1246.263
1231.576
1298.171
1369.511
1433, 387
1477.114
1471.864
1499,180

0.0

[

YF

801.0962

'828.9194

859.7740

893.9123

951&6495

963.5227

999.1146

1034.892

1072.128

1110.443

1150,297

1191.600

1234,326

1276.330

1317.990

1362.778

1409.068

1455, 458

1498.776
1539.738

1582.095

0.0 -

G
.

146.9782
156.3518
159.3414
162.4296
166.4874
187.0766
207.0579
218.6819
217.0757
223.4008
229.7677

244 3000

249,8345

260.0799
283.4884
290.7662

300.9639

306.2758

311.5898

337.4061

352.7724

0.0

- Ml

1443000
147.9000 -
152.4000

158.4000
165.1000

172.7000
179.5000

192.100Q

203.5000-

211, 2000

225.5000

241.7000

259.3000
272.3000
284.,9000
301.1000
324,2000

350.7000

377.7000

401.4000.
430.0000

458,0000
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1965,000

1966000,

-~ 1967.000
1968. 000
1969.000
1970.000

1971.000
1972.000

1973.000

1974.000
1975000
1976.000
1977.000
1978.000
1979.000
1980..000
1981.000

1982.000

M -

0.0

2.494802

13.042596

3.937008
4,229798
4.603271

3.937464

7.019499

5.934409

3.783784

6.770833
7.184035

7.281754

5.013498

4.627249
5.686206

7.671870

18.173967

7.698888
6.274821
7.125062

6.511628

Ccp

0.0

1.846243 .
1.501204
1.534812
2.184966
3.227542

2.996352-

f
4.401720
5.149019
5.369282

4.986331
4.155817

5.750000

8.822695

9.306569

5.20709t

5.825903

7.404498

8.642468

9.178803
9.371147

6.016194

GAP
44 42521
28.74947
2720804

17.58967
~1.748252

-—21.36529,‘

-12.26916

22326145

~15.55479

24,93166
27.91376
'5.700000

19.95272

30.06604
86.41386

64.60632

39.55730
©22.07153

21.66198

67.87356
82.91483

0.0

HEDMS Dy
”-4.920305 0.0
-2.028398 0.0
-4.855643 0.0
~0.6944444 0.0
~0.5451242 0.0

3.2426170 0.0
8.412256 0.0
5.726184 0.0
-2.407862 0.0
2.178030" otb
5.011086 0.0
5.006206 0.0
13.663710

0.1101726 1.0

10.21411 1.0

5.778811 1.0
6.693399 1.0 -
4.305674 1.0
0.5559968 1.0

F

5.032387 ' 1.0
0.6046512 1.0

0.0 1.0

L A

‘ O.O
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CONCLUSION

The - objective of this thesis was to.examine botn a theoretical and
empirical model'in which the rate of inflation‘ is assumed to be
1nf1uenced by the high-employment deficit Tobin and Buiter's model
' (1976) vas. extended by replacing the usual inflationary expectation
mechanlsms (static myopic perfect foresight and adaptive expectations)
with one which focuses .on the expected growth rate of the nominal money
supply. In turn, the expected growth rate of the money supply depends
“on the high- —employment “deficit/ money - stock ratlo. This formulation was
.originally developed by Jerome Stein by recognizing the finanCing'

constraint of the government,

Two government budget constraint'specifications were considered., The
GT1- constraint defined government expenditufes to include "real
after- tax 1ntere§f’payments while the GT2 constraint defined government

L]
expendltures separatley from real after- tax 1nterest payments.

It was found that a money;financed expenditufe policy will, in the
long-run, lead to a lower interest rate but higherdprice level and a
~higher stock:vof MCapital under either a GTl or GT2 constraint. On the
.other nand,. a bond-financed expenditure policy 1leads to a lowez
long;run interest ‘rate and price level, and a higher stock of capital
under a GT1 specification, If a GT2 specification is vadopted and the

slope of the "GT2 curve is steeper than the slope of the long-run LM
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curve, a bond financed expenditure policy leads to a hlgher 1nterest

rate and price level but lower stock of capltal in the long -run.

&
Lo
[}

The above Afindingg are conditionai on the stability”of tneléystem.
 Given a .GT1 budget consttaint,.a bond-financed efpendituré Mpnlicy 'ié
unstable; while a money-financed expenditure policy is stable as-long
as the_interesttnensitivity,of an increase in capital. stock is not
strongly negative, The‘most inté}esting finding here iS'that the trace
.and determinant. expre331ons are very 31mllar to those found by Tobin
and Buiter under the assumptlon of statlc 1nflat10nary expectatlons. As
a result, there appears to be 1little difference in the short-run
ad justment process when modelling inflationary expectations either
statically or as a function of thé high-emplofment deficit/ money‘stock
-ratio, Intuitively, this result should Catry over when ‘modelling the
govérnment's financing constraint as GT2; this, however, was not proven
formally.
Unfortunately, ntnblllty for either a money- flnanced or a bond-financed
expendlture pollcy becomes an empirical - question, given a GT2
government budget constraint. Stability is enhanced;;onsiderably for
both policies if an increase in the capital stock faises ‘the " nominal
rate - of interest and if the price elastitity of an increane in capital
outweighs the interest rate elasticity of an increase in capital.
Further, the probability of stability for a bond-financéd expenditure

gpolicy will increase if the price elasticity of an .increase in bonds
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' minus the interest rate elasticity'of an increase in bonds is greater
than unity. In the case of a money-financed expenditure' polioy, the
likelihoodr of stability 1is greater if the price elasticity of ap

increase in money is greater than the money stock to bond stock ratio.

In chapter III, a smell simultaneous equation model was developed in an
éttempt. to quantify the impact of the high—employment deficit/ money
stock ratio (HEDMS) on the rate of inflation. The system is comprised
of four equations and an 1dentity explaining the output-gap. The grouth
rate of the money~supply is assumed to be a function of its 1388QQ¢
value and the lagged value of the high-employment/ money stock ratioow‘
Inflation s assumed to be a function of ' the output-gap and
inflationary‘ expectations. We podel inflationary expectations
adaptively nut add an vaugnenting factor to recognize the long~run
relationship between the growth rate of the ‘money'supply and the
inflation fate; In this particular framework individuals do not require
information about the HEDMS ratio. As long as the monetary authorlty
i

reacts to this varlable, an 1nd1rect link between the ‘inflation rate

and the HEDMS ratio will exist through the growth rate of the nominal

money supply.

Initially, two versions of the model are estimated, In the first model,

the output gap is assumed to be exogenous while in the second model the

output-gap is assumed to be endogenous. Both procedures lead to very

similar results, The. reduced form coefficients of the two models show

v
.



< 131

©

that the high-employment deficit/ money stock ratio has had a mild
impact on “the rate of inflation in the United States for the period
- 1963-1081., A 1% point ihcrease in’ the HEDMS ratio increases the
inflation rate in the following year bf 0.16 to O.ZIZ'points; However,
certain difficulties were vehcountered' wit? these. two models, For
.instance, the lagged inflation rate is consistently insignificont,
whiie the relationohip between the contemporaneous output—gap and

inflation is positive rather than negative.

Two dummy variables wore added to the model in recognition of the oil
price‘shock of 1973-74, Theso include a intercept dummy variable and a
slope dummy variable for the contemporaneous output-gap. The two dummy
variables are jointly significant. However, a positive inflation rate/
. output-gap relationship st111 prevalls for both time perlods, 1964-73
and 1974-81. This is an 1nd1cat10n that the stagflatlon years of the -
1970's cannot by themselves explaln the positive relationship.
Therefore; a thirq model was estimated ‘in thcﬁ the contemporaneous

‘output—gap‘is replaced by the lagged output-gap.

Instrumental variable estimates of the third model yield strucﬁural :
ioefficients which support the augmented adapﬁive expectationo
hypothesis. As well, the‘output—gap coefficients have the correct sign
and the légged inflation rate becomes significant. In fact, the. lagged

inflation rate clearly has the greatest impact on the current inflation

rate.
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The one sour note which can be attached to the Modei ITT estimates is
the insignificance of the money supply growth variable. Dye to the
insignificance of the growth rate in the nominal mone supply, it is
questionable if the HEDMS ratio has aﬁ; impact on the rate of'
inflation. Reduced form estimates show that if the ‘HEbMS ratio is 'a
significant variablé,‘ its impact on the rate of inflation is quite
small; i.e,, a 1% p01nt increase in the lagged HEDMS ratio leads to a

- 0.05 point increase in the rate of inflation.

There are a number of extensions which could be made to improve this
study; Development  of an open economy ‘modek,’ elthough greatly
cdmplicating the analysis, would likely-prgve useful, The assumption‘of
perfect substitutability between boﬁds and .eapital is extreme and
should ‘be relaxed. Consolidation‘ of the monetary authority with the
Treasury is also an extreme ~assumption, Bf assuming an independent
monetary authority, Va more ’realiStic model could be developed which
would allow a much broader Bcope df analysie, espetielly with regards
to ‘the monetization  of deficits, Finally,kin terms of the estimated
models of Chapter III, it would be useful to introggee a more rigorohs
-money supply ‘growth equation. The equation used in this study is the

simplest version found in the llterature. ~ .
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