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This paper analyzes how the monetary policies which are
commonly used in the LDC's affect governments non fiscal revenues.
This is done in a fully dynamic model where the demands for money
- and for loans are derived 51multaneously Monetary adjustment
mechanisms can thus take place in a complete general equilibrium
setting. Policies which are usually used as non inflationary ways
to finance higher public deficits, for example increases in the
reserve ratio or in the deposits rate, are found to have shifting
and opposite effects through time. While they do meet their goals
in the short run, they have adverse long run impacts. as they even-
tually cause an even higher inflation than if the deficits had
been simply financed through money creation. The reason is shown
to be the loss over time by the state of the rent associated with
the provision of liquidity services. - , :

* Useful comments by Sweder van wljnbergen on an earller version of"
the paper are gratefully acknowledged.




I} Introduction

‘The impacﬁ of finanéiai»reforms on'Qevernments abilifies
to finance their deficits is a topic which has been recently analy-
zed in several contrlbutlons, in partlcular in Fry (1981 and 1982),
Siegel (1981), McKinnon (1981) ‘and Brock (1981) These'studles
examine how governments non flscal revenues are affected by changes
in the reserve ratio, _the ;nterest rate on bank deposits or the
rate of monetary'Creation."thimal ?olicies are-suggested-oraex-
piieitely derived. 1The.framework of analysie which has been used
ie heweverresseﬁtiailyrstatic and noimonetary adjustment mechanism
is explicitely,contemplated.j'Oarthe other hand, the linkages bet-.
ween the demands fer money andAfoflloans are'net exélored:and pot-
-entially'important second roqhd effects which are transmitted through

the loan market are thus ignored. -

"This papereis aa'atteﬁptvto deal with these issues,in
the partlcularly 51mple settlng of a pure consumption economy in.
Wthh the ‘demands for flnan01al assets and liabilities are derlved
51multaneously in a fully dynamic context and on the basis of an
explicit 1ntertemporal maximization process. The ba51c framework
is one of 1nf1n1tely lived agents ‘who derlve their. utzllty from
consumptlon and from liquidity and have tQ allocate opt;mally their
wealth between different types dfvfinancial instruments. It is
thereforerin the.tradition of'monetary adjustmenf models sﬁchbas
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Sldrauskl s (1967) or Dornbusch and Mussa s (1975).' Here a credlt :V
market 1s added where agents can borrow back part of the funds whlch‘
| they dep051ted,1n;the banklng system. .quurdlty can thereforerhe‘f'
either owned or borrowed and ohahges_ihrmonetary poliCies,aLter

this composition in a dynamic way.

It ietfound in'partieuiar:that policies which are ueualee
ly thought of ae'non inflationar§'waye~to finance higher oublie
deflclts, for 1nstance xncreases 1n the reserve ratio or on the
interest.’ celllngs on bank dep051ts, although they do succeed in -
'the short run, have 1ong run‘lmpacts whlch go in the exact oppo-
51te dlrectlon of what was 1n1t1ally expected from them- 1nflat10n,‘
goes up even more than 1f the def1crts had been szmply flnanced
by money creatlon The reason behlnd thls result is shown to be
:h the'lose_ by the state of the rent a55001ated Wlth the prov151on
'of lquldlty serv1ces,ras agents substltute the liguidity . whlch

they can borrow by thelr own.'-’

The model to be used is presented in sectlon two of
the paper. Sectlon three analyzes 1ts dynam1CS and sectlon four
Vexamlnes the. 1mpact of clfferent monetary polrc1es. Conclu31ons

and,poss1ble extensions are,presented in therlast section.



I1) 1The'model

‘ Con51der an economy with 1dentlcal and 1nf1n1£e1y llved
1nd1v1duals who derlve their utlllty from consumptlon and from
'llquldlty. The later is prov1ded by perfectly liquid checklng ac-
:counts or by_;mperfectly llquld interest bearlng time tlmetiqultSn-

A convenient form for thejutility'functional is the following.
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wﬁere c,'m and d corfespond to consﬁmption, checking and eime dep-
posite.g/ The elasticity of substltutlon between m and d should
however depend on thelr relatlve ylelds, cne would expect the demand
for time deposxts to vanlsh as rd, the nom1nal‘dep051t rate, goes
to zero;‘and vice versa, the demand for cash should vanish as rd
becomesrinfinitely lafge."A'éimpleifunctional form ﬁeetiﬁg’the

requirements above could be therfollowinq:

1/ The inclusion of llqulalty into the utlllty'functlon is a convenient and -
T traditional short cut, although it clearly is not the most desirable way to
,;&aﬂ.w1ﬂ1thelnﬁerpuuungscﬁfthetkmand for money.

2/ The last two concepts are expressed inAreal'tenns.

1/
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where, giVen (1), it is clear thatrrac + a, = 1.

Besides having access to bank deposits, consumers may
also borrow freely from banks at a nominal rate rb; let b be
their real stock of debt. Their budget and wealth constraints

mey thus be written:
C b, +a,_ ' : (3)
a, =m_+d -b, - o (4)

wherer V4 isyagentS' income, assumed constant,,od and pb ‘are the
‘real deposit and loan rates and 7 is the inflation rate, also as-
sumed to be constant.g/, If e is the uniform reserve ratio’applied
on all banking deposits, the loan market equilibrium condition is:
bt = (l-e) (mt +;dt) , - (5)

Agehts are thus maximizing (1) subject to the constraints (3);and,

(4). Assuming rational expectations, they also derive from (5)

3/ The govermment is thus assumed to adjust its spending at all times so as main-
tain 7 constant. The alternative assumption of a constant level of spending and
- a variable inflation rate would camplicate the analysis unnecessarily. ‘



their_gxpectations of the path followed by the loan rate.

III) vDifferentialbsystem and dynamics'

Necessary conditions for this maximization problem are

as follows: .
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where ) amd | are the shadow prices associated with the flow and stock
“constraints. Define aF as financia;'asset holdings (aF =m + d);

summing up (7) and (8) and using (9) gives:

aF = 1 U : Lo (12)
' : o ) d ] ' v 7
where 1= "2 (1 + r )}y - = 7 (13)
R 1frd rb rb—rﬂ



Since frb.is ﬁhe opportunity‘éost of checkiné deposits, rb-rd of',r
“time deposité,,R can be*interpretedras an'average_bpportunitfrcost
of liquidity’and (12) ;ndicates'that financial asseﬁ hol&iﬁgs are
invé:sely relatedvto theirvébst. Now, substituter U/X obtained from
(12) into conditions (6) to (8) to obtain the following set of de-

mand functions:

¢ =o, Ra | - (14)

m=__% _Rra - o (15)
r (l+r) »

a=__ % T ra" - (16)

'(rb-rd)(1+rd}

The differentiation of equations (12) to (16), together
with the differentiation of the utility function and with equation
(10) Yields, after some algebraic mahipulations which are detailed

in the appendix, the following set of differential equations:

o b . _ iFy |
b = -5 -
Db R b E Y/(l—y)[s-y ' EF} - : (17)
: o 3 a
by - raf o o (18)
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-On the other hand, using the wealth constraint (4), the loan market

" equilibrium condition may be expressed as:

af = ase I IR | C(19)
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'Equations (17) to (19),’t6géthe? with the initial value ofrwéalth
and'the transversality condition Kll),.completly aefiné the dyn-
vam;csﬁof the system. »Nété iﬁ particular that accordihg to (18),
agenté»go on accumulating wealth és long as their'imputédAincome
{y +'pba) is 1arger‘thah,the costrof théir,liquidity holdihgé

(RaF). The steady state equilibrium is reache&’when wealth eqﬁals:

at=_ v o ”"(20)

Avmoré in-depth analysis of the dynamics can be achie-
. ved by considering separately tw0'sﬁb—systems in (a,ob) and (a,éF};
Using (19) and substituting into (17) and (18) gives the first fol-

lowing subsystem:

=y  (yeP-s + R -y | o (21)
o pr+Y(l-YT" 1=y e a -

- b ' | o '

a=y+ (p -R a v - (22)

e

Since R b > o , the loan rate equilibrium schedule (oP

o)} is down-

wards slbping while the wealth eéﬁilibrium schedule (a o) may slope
either way, depending on the sign of Rﬁb -1. Suppose it is upwards
sloping; the directions of motion are those shown on figure one.

They indicate that the steady state equilibrium is a saddle
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Figure one
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peint;q/' leen an 1n1t1al value of wealth a e<,a* vand glven rat-» '
lonal expectatlons, equlllbrlum 1n the credit market sets the loan
rate at pg > 5, on the stablef arm :of the manlfold; ’pb \then:‘
fails'as a rises towafds a*f These are usﬁal charaéterisﬁiés of
mohetary growth modelé.é/ |
: Consider now the sub-system in (a an  in thisVSpace'

{see figure 2), the 45 degree llne deflnes the zero borrow1ng locus
(a=a }: the wealth equlllbrium schedule AR, as obtained from (18) and_'
"defiﬁed'at»the'steedy state value of the loan rate, is an upwards
510ping line, with a éiope below unity.é/ 'The financial equilibrium
schedule BB, as given by (19}, hasiarslope larger than unity and
intereectsAihe AR atrtherSteady'stete equilibrium. Bcrrowin§>is
giveniby tﬁe ve:ticalVdistance~between the BB and ther45 degree
'lihe; wealth by the verticel distance eetween'the 45 degree line and 
thelhorizohtallaxis} asset holdings, by the sum of these two,vfeflec-

 ting the fact that liQuidity is partly borrowed, partly owned. The

4/ The stability condition for thls to betruezs derzved in the appendix. It is:

R > epb. It means that the cost of lzquldlty cannot be too low oampared to the

cost of borrowing, since otherwise agents would keep accumulating and:nxnzssxng
their liquidity forever. Note that this condition can always be satisfied as’

e —> o since in that case agents have all the lnmndlty ﬂmagwant &J¥;<ﬂ
without need for further accumulation,

5/ But note however that the lerding rate here is axmn*ettiﬁxmm;m&ivaruﬂﬁfaand
- not only the ratio of the shadow prices associated with agents' income and
wealth constraints, as in Sidrauski's model.

6/ This will be true if the stability condltlon R > éepb is verifiea for all
vahxﬁ;of‘ﬂuaregave ratio. , , . - :
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Figure two :



directions of motion are»thosefin&icatedJOn thevoiagram.aeFrom'an
in1t1a1 equllibrlum with a, < a i wealth llquldzty and borrowing
rise over tlme until they reach thelr steady state values. The |
~economic underplnn;ngs are easy to understand: at lower wealth lev-
els, agents'desire for 1iquidityvis'unsatisfied- at a resuitv they
try to borroﬁ ﬁore liquidity, thus ralslng the loan rate beyond |
its iong ruo opportunity cost‘KG)::they also increase thelr own.
liquidity overetime through,saving~and‘accumulation, ‘thus raising

simultaneously the supply of loanable fﬁnds-_br
Iv) The impact of monetary policies

Consider now the 1mpact of the two most frequently us—“
ed monetary-policies in developlng economies: changes in the res-
Aerve ratio or'inrthe'deposits‘:ate; and consider also the impactr
" of changes in inflation caused by altetations‘in the tate of'money
creation."Assume,‘for convenienoe;‘that publio soending adjusts
in all cases so as to av01d any Jump of the prlce level on the im-
pact. Assume also, for greater 51mpl;01ty, that the central bank
can adjust the interest rate‘it pays on reserves so as to maintain
a constant level of banking tevehues.2/~ Any Variationiiniprivate"

consumption must then be accomodated Via'public spending.

To begin with, suppose'that e rises. Equations (21)
and (22) indicate that the wealth and loan rate schedules move rlghté

LR
wards on figure one, lntersectlng at a new steady_state E w1th a

7/ Another plauSLble alternatlve would consist in 1ndex1ng the rate paid on res-
serves on the deposits rate. Bank revenues would then fluctuate with changes
in monetary policies. It does not however alter in any fundamental way the
results obtained with constant revenues. : :
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‘higher level of wealth. If the system was initially in a stea&y
state, pb must then rise on the impact so that it méy later féll
back over time to &. 1In figuré~two, on‘the other hand,-the finf 
ancial equilibrium schedule (BB} rotates clockwiéé; thé new short
run equilibrium El has a lowér level of liquidity. From there;‘a

F . L . T
and a rise over time until E

is reached. Finally, as shown in
the appendix, consumption falis in the short'ruﬁ; government spenQ
ding may then rise without altering thevrate of inflatioﬁ. The
economic interpretation is as follows. The higher reserve ratié
has reduced the supply of loanable funds, hence raising the éost
of borrowed liquidity ana.incentivating agents to substitute iﬁ,r
by their own. To do so, they must save more in order to increase
their wealth. The gerrnment can then take advantage fromrtheséj
highef levels of savings énd raise,its,oﬁn speﬁdininn a non—in—
flatiénary way.g/v This:isvbésicaily'what central banks expect -
when théyradvocate higher reserve ratios as a way to avoid:higher'

deficits and hence higher rates of inflation.

'But consider now what happens in the long run. Con-
sumption in the new steady state rises, since from (14), (19)'andr

(20):

c = v S ' 7"~, N (23).
C T 5p, C
1-ep” /R

- 8/ Note that the govermment could'also; as an alternaéive policy, maintain the
same level of spending and reduce the rate of money creation, and hence in- -
flation. : ‘ : S e
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Government spending must then fall in relation to its initiai,.pre-
impact, level; or else, the rate of money cieation and inflation
must rise enough to increase the steady state cost of liquidity,(R*)
up to the point where the reduction in private consumption is suffi—
cient to accomodate the initial level of publicvspending. A gquick
glance to equation (23) in fact 1nd1cates that for a glven level of
public spending (and hence a given C ) higher reserve ratios 1mp1y
higher inflation rates. The original motivation for raising the
reserve ratio may thus backfire as the end result goes éxactlyuop—
posite to what was initially intended and obtained. Vice veréa, it
~can also be checked from (23) that, for a given rate of inflation,
publlc spending is maximized (prlvate consumptlon mlnlnlzed) when

the reserve ratio is equai to zero.

The story behind'this result is as follows;liquidity is
a needed good which each agent éan acquire individﬁally through
savings but at the cost of some sacrifice in his consumption; this
sacrifice can in turn be exploitéd by the government to substitute
the fall in private consumption by public spending. But iiQuidity
can also be providéd collectively in a relatively costless way
through the multiplier effects of the banking systém.  In the éXtre—b
me case of a null reserve ratio (the case of full intermediation)},
no private accumulation at all is needed and everybody can engoy as
much liquidity as he wants. The difference between the utlllty
provided in this way and its cost is a pure rent which the state
can appropriate for itself; and the more liquidity sérvices offer~r
ed to the public, the higher the rent. In this statiohary economy
without taxes, this rent isrin fact the only - non-inflationary
source of public revenue. As the reserve ratio goes up, a temporary
windfall in revenuesris provided to the state as agents reduce their
consumption in order to accumulate more liquidity on their own. But
once they have done so, they end up paying less on their debt, theirr
disposable income goes_up,iand with it their consumption. The state
has lost par£ of the rent it was extracting and has to reduce its |

spending correspondingly.
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Consider nOW'thevcase of a'rise in the.dépositsArate.
Equationé (13) and (20) indicéﬁe agéinlﬁhat the new steadyAstaté
E"* has a higher level of wealth. The trajeotory followed bywthé*
loan rate on figﬁre one 1is thusisimiiar to thé-previous‘casé; -Ih
figure two, the AA shifts upwards while the'BB is unaltered;vover
time thén wealth, liqgidity and borrowing rise until théy'reéch
their new steady state values at,E"*. Consumption falls‘on the
impact (see the appendix) and then rises gradually up to a new
steady sfate value above_the'pre-impéct level (check equation (23».‘

' Finally, the ratio of checking to time deposits falls (see equat#

ions (15) and (16)).

- The econoﬁics of thérexpeiiment are as follows. A higher
depositsirate,lowefs the cost of ownedlliquidity and induces agents
to accumulate more‘wealth. 'Thé desire for greater accumulation puts
an upwards pressure on the lendiﬁg rate and a downwards presSure on .
consumption. Puolic soending may thus rise temporarily without af-‘v
fecting adversely the rage of inflation. 1In the iong run, however,
the lower cost of liquidﬂty raises agents' disposable income, hénce
their consumption and the&r demand for liquidity; public spending
must then be reduced below its initial pie—impact level. If a rise
in the deposits rate was initially designed as a policy to attract
more funds into the banking system aﬁd thus finance avlarger'public"
deficit in a hon—inflationary‘way, the end result goes in the oppos—
ite direction, again because it loﬁers in’ﬁhe long runnumarent;xﬁcei—v
UMENTACION -
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ved by the state on the proVisién'Of7liquiditYZSer§ices.2/
Consider,finallygthe>case'éf a fall in inflation caus-.

‘ed by a reduction in the rate of mpney,éreation. The impact is

similar to the one we have just analyzed. But the porﬁfolic éubsQ

titution goes now the otherrway;‘fromutime into checking depésits.'

Before concluding the analysis of this
model, let us briefly examine what the governmentAshould‘éptihal-
ly do in this economy if,if‘wéﬁtedvtd,maiimize'stea&? state welfare
while financing a.given level ofrspending. if éublic:spending,is
given, private consumption is»éiven'téo and it is thenzeasf‘to check
from (14), (19) and (20) that this is equivalent to having a  and
e/R* given; so that welfare is ﬁéximizedrwhenre, 7 and r2 arérchosen

so as to maximize:

1, =
Vo Ay (AT 14
1+r 7+6 m+d=-r
with e ( 1 + rd )»given.
"1+rd T+6 6= |

It is clear, by inspection, that the optimum is reached when
e = o, T = =6, rd — o. This set of conditions, which correspond

to the full liquidity rule of usual monetary qrowth models, provide

2/ Note that the removal of ceilings on the deposits rate are often proposed as an
~important camponent of a financial reform package. Taken in isolation (and in
particular if not introduced together with reductions in the reserve ratio) this
policy is bound in the context of this model, to have adverse long run effects.
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a clear support for liberalizatioﬁ policies which intend to»reduce
slmultaneously the reserve ratlo and the rate of 1nflat10n whlle

malntalnlng a positive real depos1ts rate (pdr= §).

V) Conclusions’

it waS»fouhd:in this»papef that policiee which afe'ueua1-~
ly used as non inflationafyrways'to'finance higher pubiic deficits
have a leng rﬁn impacﬁ which goes in the exact opposite direction:
inflation goes up even higher than if the deficits had been simply
monetized. Thelreason behind this result hés to do with the reﬁt'
associated with the provision ef liquidity services.' To the exteht
that the welfare provided by liquidity is larger than the cost of
providing it, 10/ there . ex1sts a rent which can be tapped by the
 state and used to finance its deficit in a truly non inflationary
way. If the state, through the use~of ﬁistaken monetary policies,
forces agents to accumulate*ﬁheir own liquidity instead of using
the one pro&ided by thermultiplief'effects of the banking systemn,
everybody stands to loose in the long run: the pﬁblicrbecause it had
to lower its consumptlon for a whlle in order to accumulate more |
wealth; and the state because it drove out of the market part of

his customersand had therefore to accept a lower income on the sale :

of its liquidity services. o

‘10/ This seems to be intuitively true although the conflrmatlon of the hypotheszs
is of course an empirical matter. :
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For this scenario to be true, the state should'aiso be
'ablé to take away from the banking system the rent associated,ﬁith
liquidity. Wether this is true or not is a matter of empirical %n-
vestigation.  If one judges by'the §foliféfétion,§f banking Eran4
ches and fhe}general well béihg of bénks in most LDCfs,”itlﬁay be
thought:that the banking'systeﬁ has'gééérallyfbeén able to retain
for itself a large part of this'rént;‘ iflthét is so, béﬂﬁsvpuhiféve 
"generally been made better off by'a ?ériéd;of rising reSeive fatios
such as many LDC's have éxperiéhced in the last decades. And ex-
penditures (particuiariy in therpening ofrnew branchesvand thé
multiplicatién of banks) may also have riseﬁ in paraiel.lif HoWéver,
as the rising trends in the reservé fétios tend to stabilize, banks
may experiénce a long run séueeze inrtheir révenUes. In the éogtext
of an overextended bahkingvstructure and of a generally noﬁ compet— -
itive interest rate determinatiqn; this may_leadrto a risé ih ﬁhe

monopoly power of banks as~theykstruggle to defend theirrin¢omes;

11/ That seems to be true in the case of Mexico. See for example Ize (1982).



A. Derivation of
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the differéntial'system.
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_Diffé;entiate égﬁations:(12) to (16): -

> >0
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Finally, express equation (10) as:

b

o
A=98-0p
A

Using (A-3), (Afé) and'(A-S)) {A-6) may:be

Qe
) | F—— i

rewritten:

(A-1)

(a-2)

(A-3)

(A-4)

(A-5)

(A-6)

(A-7)
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o OF Qb . ) ) -
o=y & 4 2y -T2 . ~ (A-8)
U ‘R a R :

On the other hand, (A-1) and (A-7) give:

Cep b o
a o ) . S , e
a , , .

o o
v R
U R

And, with (A-2), (A-8) and (A-9):

b_ °F

°b  _ R lp =8 _ a o (A—lG)
B RBF /O |T-y T F , ,

On the other haﬁd,Fwith (14) to (16), the budget cons-

traint can be expressed as: -

o . . . d F
b a g Qg X D -{Ra .
a = - - - : -
=y p™b c + t— . - : - (A-11)
7 { 'r‘(1+rd) (rb_rr)(l+rQ)

Rearranging terms and expressing a, as 1 -a the last term on the

ﬁl

right hand side of this equétion can be'shown,to be equal toA

- [R + pb] aF. Substitutingrthen b obtained from (4) into (Aéil}:
© 7 ' : . o : v : . ,
a=y + pba - RaF ’ o ' : - S {(A=12)

b. Stability condition

For the sfeady state equilibrium to be a saddle point,
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the determinant of the Jacobian of the system must‘bejnegative around .
it. Differentiation of equations (21) and (22) gives:

oP - Rje 7. o S (1 - R b/e)a

R oy R .+ RD
| T (4 e /e)
pr + v/ (1-v) a” pr + v/(1-y) 1-y

So that det J < o if:

(0° - R/ (v,
-y

R b/e) - y (1-R b/e) < o
P o
_ a
Replace y/a by its steady state value obtained from (20), and ther'

condition above becomes:
b L ' L o
(p"-R/e) / (1-y) < o and hence R > e p".
C. Short run impacts on consumption.

impact on consumption of a rise

Consider the short run
. - .

o . . . N .
in e. We know that ob < o after the impact. Hence, from (21):

b
Yo -8 R _ ¥ <,
e a

If the system was initially-ét the steady Stéte, then from (20):

Y = R 5 h ¥y i 1 £
A » where e is the pre-impact value o e.
€ ' CENTRO DE DOCUMENTACION
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Replacing . y/a obtained from this equation intQ’therccnditién'abQVe:

' o : : . R o '
Since 'pb>6 after the impact; this implies R/e < R /e . ‘It is then

clear from (23) that consumption should rise on the impact.
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