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Abstract: In this paper we present a positive model to study .the 
characteristics of privatization processes, Using a two-period setup, we show 
that the selling of public firms will tend to be performed more inefficiently 
when the desired level of government spending is very high (or the 
departures from it are highly undesired}, when the interest rate increases , 
when society becomes more able to protect itself against inflation (i.e,, after a 
hyperinflation), and · when the government is rationed in the credit market and 
discounts heavily the future, Furthermore, irnprovements in the technology to 
collect ta.xes improve the selling of pu blic firms. Most importantly, we analyze 
the negative side-effects that different restrictions imposed from outside 
forces (!Ml") over the evolt1tion of the inflation rate, have over the 
characterisl;ics of the privatization process, 
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'I. Introduction • 

.It has recently been noticed by students of pl'ivatization processes, that the 

goals that give rise to them diff er among countrles and go often beyond the 

improvement of · public firms' efficiency (see Vickers and Yarrow (1991) and 

Wor<l Development ( 1989) ), 'l'he formnllznlion of lhis observutlon, howover, is 

really in its infancy, Thia paper presenta a model to analyze this . idea (i.e, 

,. that privatization is not only a means to improve the overall economic 
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efficiency, but also a menna to finance sorne other goals that differ among 

countries, Followlng Urbiztondo ( 1992), we develop a model in which the 

characteriatics · of a privatization procesa depend on the capacity · that 

governments ha.ve to finance their deficits through other sources, As in the 

above cited paper, the decision to privatize the public firma has already been 

tuken by the members of society1 who delegate thls task to a voter-maximlzing 

government. Here, though, the polltical game among the members of soclety 

dictntes that a loas function containing deviations from 11 target level of 

government spending, inflation rates 1 and inefficient selling of the public 

firma, should be minimized.1 Since the lncumbent government is a voter 

maximizer this is exactly what it will do, 2 In order to pursue this goal, the 

government may sell ita public firma, collect overt and covert. (i.e, 

inflationary) taxes1 and borrow from the international or domestic capital 

1 Other objectives usually emphnaized in the nnalysis of prlvatizo.tlon are 
the elimination of deficits incurred by the firma when they are in pu blic 
hands, and the signal given to foreign creditors and investors that the 
country is involved in drastic structural changes, Even though these issues 
are important, we ignore them here since we assume that the decision to 
privatize has already been taken, 

2, Different types of loas functions ha.ve been extensively used in the 
literature on government policymaking, See for example, Persson and Tabellini 
(1989), 
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· market. Furthermore, the instructions given to the government are that it 

has to sell the public firma within the first half of ita manda.te, and by the 

en<l of ita period in office it shoul<ln't lea.ve any debt burden to the · next 

administration, That is, there is an artificial division of the planning horizon 

in two periods, and the government must adjust to it, However, it is possible 

that the lendera do not believe that the members of soci~ty dislil~e 

governmenes use of inflationary taxes as a financial source. · If_, for in~tance, 

the country has a long-lasting history of huge rates of inflatlon ~orrelated 

with defaults to ita credit obligations, the foreign creditors (probably under 

the coordination of an institution such as the International Monetary Fund -

IMF) may condition lending in future periods to the reduction of the inflation 

rate during the present administra.tion, We study this possibility in the 

paper1 modelling it in terms of two different types of commitment on the 

inflation rate of the second period, 

What we do in this paper is to solve far the characteristics of the 

privatization procesa within a two-period model. Desides obtaining sorne new 

resulta, the conclusions that emerge are consistent with those of Urbiztondo 

(1992) 1 and they are useful to show their · robustness, Pu1·thermore, we 

anulyze the effects thut different restrlctious impoaed frorn 01,tlside forces 

(IMF) over the use of one · instrument (inflation) by the governrnent ha.ve over 

the characteristics of the privatization procesa, .. This exploration sheds new 

light on an issue generally not distinguished 1 such as the side-effects that an 

apparently good thing (i,e, 1 low inflation ratea) has in some other dimensiona 

(i.e. the efficiency in the allocation of resources due to a privntization 

procesa), 
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· II. 'l'he Mo<lel. 

Aa we mentione<l in the iutroduction, the problem fnced by the gove1·n111ent ia 

to minimize a. loas function that, implicitly, maximizes the support of ita 

constituency, as this function is the outcorne of a political game among the 

members of society (or, alternntively, representa the interests of the median 

voter), Aleo, the period over which this laak has to be performeq is divi<le<l 

in two sub-periods, The losa function is .then given by 

a •2 0 2 ( • } L = - ( G1 - G1 ) + - n1 + y V - V(Z) + 
2 2 · 

[
a •2 0 2 ( • )] + 13 - ( Gz - Gz ) + - 1tz + y V - V( Z) 
2 2 - . 

(1) . 

where Gt is the level of government spending in period t; ' . . . .. 

a; is the desired level of government spending in period .· t, · as a result 

of ,the politicai procesa. 

nt is the inflation rate in period t (the target level is impllcitly zero)¡ 

V(Z) is .the social value of the public firma in prívate handa, · a nega.tive . . . 

function of the amount Z received for it, (i,e., V z < O). 

assume . V zz < 0;3 

Additionally, we 

·•.• 

v* is the m(\ximum social vnlue of the public firma in priva.te hands¡4 

13 is the . rate of time preference1 with O < 13· < 1¡ and 

3
, Mathematically, this assumption enaures atrict convexity of the 

objective function to be minimized by the government. In economic terms, the 
higher the difference between the price the firma will be allowed ·to charge 
and the marginal cost, the higher the amount secured by the government 
through privatization, and consequently, the higher the welfare lose, 
Furthermore, it implies that the welfare losa associated to departures from 
marginal cost pricing of the privatized firma, increaaes at an increasing rate 
as the receipta from the privatization procesa increase, 

4 That is, it is the social value that resulta if the p1;ivatization is 
performed efficiently so that the price charged is equal to the marginal cost, 
regardless the structure of ·the market under conaideration, . ": . 

<3> 

( 
\ 



•·_:,·~;~~"'i:rt"':""r -r¡·r-tt·• .. r-t .. ........ , . . ·"· ,•·· . 
. : ·, 4·, .. ...... ·· ·. 

·,• . 

( 

u, 0 and y are positive weighing parameters, 

That is, the decision about the characteristics · of the privatization 

affects both · periods, whereas, in principie, the government can choose the 

level of government spending and the rate of inflation independently in each 

period. However, these decisions are not unrelated, as the constraints faced 

by the government link ita optima! choices in both periods, Assuming that the 

privatization is to be performed in the first period and that all the borrowing 

in the first period from the international capital market has to be repaid in 

the second· period, the budget constrnints nre the following ones: 

G 1 z::: '.I'1 + Ji' + Z + R ( 1c 1), 

G + l' F - '.I' + R ( IC ) 2 - 2 2 1 

where H(1ct) is the leve} of the (covert) inflationnry tax in period t, with 

R' ( re t) < > O, R" ( 1t t) < O an d R (O) = O¡ 

'1\ is the leve! of (overt) tax reccipts in period t; 5 

l" is the level of borrowing in the international capital market in the 

first period¡ and 

r is the "groas" interest rate (i.e,, r > 1), 

The problem, then, is to choose z, n1 , F nnd n2 to minimize 

(2) 

5
, It is important to notice two points on ordinary tuxes. First, there are 

no collection costs for them, and second, distortionary taxation does not affect 
the government's loas function (or, alternatively, ordina.ry taxes entail no 
distortions in this economy),_ These assumptions are only made to simplify the 
model, but could be easily relaxed and the general point would subsist. 
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L = ~ ( 1'1 + Ji' + Z + Jl ( rt1 ) - G• r + 
o 2 + y ( v • - V( Z)) - IC l + 1 2 

í3 ( ; ( T2 + R ( 1c2 ) - l'F - ·y 0 2 "( (v• - V(Z)) } ª2 + - llz + 
2 

The first order conditions that characterize the -solution conform the 

following system of equations 

• Z: a ( G1 - G1 ) - y ( 1 + í3) V z = O 

n1: a (G1 - a;) ¡j (n1) + 0 tt1 = 0 

• • P. ( G1 - G ) - 13 ( G - G ) 1• = O 1 2 2 . 

1c2: a (G2 - a;) K(1t2 ) + 8 1c2 = O. 

(3) 

(4) 

"' We can see from the first equation that, since V z < O, G1 < G1, and using 

"' this result in the third e_quation, G2 < G2 • Furthermore, if ltt ~ O,. for t = 1,2, 

the second and fourth equations show that R1(1c t) ~ O, that is, that the 

government choosos Lo be 011 tho "right alde" of Lho Luffer Curvo, 'J'ho 

interpretation of these resulta ls struightforward, As revenues from 

privatization and inflation are costly to obtain, a rational government will find 

optima! to choose a level of expenditures below the level dictated by the 

political procesa, · Additlonully, as the Lnffer curve for the inflution tax implies 

that any reveque from inflation .can be supported by two ratea of inflation, 

the government will choose the lower one, slnce thls mlnlmlzes ita los·a. 

'l'he structure of the problem faced by the government can also 

illustrate n version of the widely known result of Phelps ( 1972), as un 

extension of Lhe Rnmsey problem in optimul tuxuLion to include thc inflntion 

Lux. In our mod0l, disLortlons urise from three sou1·ccs: Lhe influLlon rute in 

the first period, the inflation rate en the second period, and the distortions in 
• ·r • 

the allocation of resources cáused by "bad " privatizations, Fr<?m. the system 
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of first order conditions, we obtain the following expression 

(5) 

The interpretation is that the government will choose inflation ratea in 

both periods and the revenue from the selling of public firma up to the point 

where the marginal cost entailed in the use of each one of them (in terma of 

units of additional income) is equal: That is, the optimal inflation rate in each 

period takes a positive value, as it <loes in Phelps (1972). 

III, Comparative Statics of the Mo<lel, 

As usual, using the aystem co11for111e<l by ihe first arder· con<liLions, we 

perform some exercises of comparative statics, We study the effects of 

changes in the marginal valuatlon of privatizations, the technology of tax 

collection, the interest rate, the intertemporal rate of preference, the 

technology of inflaLionury tax collecLion, an<l Lhe marginal <lisutllity of inflation 

for the government. To avoid notation in the text, we submit all the 

mathematical calculations to the appendix, 

1) Changes in the marginal valuation of pl'ivatizations. 

A change in the value for the government of privatizations (in_ terma of the 

allocation of resources), can be analyzed as a change in i; in the objective 

function. The resulta are 

dZ < o, 
dy 

d1c1 
> o' 

dy 

dF d1t2 
> o, > o. 

dy dy 
(6) 
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The impact of changes in i; on Z is obvious, An increase in i; generates 

a movement towards II good privutizations11
, As the government optimally 

reduces its receipts derived from the sale of public firma, it chooses to 

change the optimal values of additional debt and inflation ratea in both 

periods in the · opposite direction, That is1 an increase in i; produces a 

substitution from privatizations to other forms to finance the flow of 

government expenditures (debt and inflation in both periods), 

2) Changes in collection technologies. 

An incrense (decreose) in the ubility to collect both ordinury nnd covert - i,e, 1 

inflaLionury - taxes will 1·oduco (increoBe) the rocelpts from tho prlvutizuLion 

procesa, Once again, the government optimally substitutes between _·the 

different sources ~o finance government expenditures. The result is the 

expected, since the possibility to obtain additional resources from a non-costly 

source (ordinary taxation or a higher revenue from the inflotion tax .for each · 

rate of inflation) permita to reduce the losa derived from II bad II privatizations, 

In particular, we obtain 

dZ < o, 
dT 1 

dZ < o, dZ < o. 

An interesting consideration is that changes which take place in the 

second period also affect the characteristics of the privatizations in the first 

period, This result not only generalizes (given the two-periods setup) the 

resulta _from Urbiztondo (_1992), but also provides a useful prediction for 
. 

countries that are going to adopt a privatization program. If toxes are : easior 

to collect in the second period, the · government will incur in additional 
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indebtedness (because the capacity to pay debt is higher) and optimally 

choose · a lower revenue from the selling of public firma (i,e., a greater 

improvement in resource allocation due to privatizations). Consequently, _ 

governrnents with perspectives of higher tax revenues for the second period 

will tend to perform privatizations more efficiently. . 

3) Changes in the l'ate of intel'est. 

Since the marginal cost of additional debt is the rate of interest, an increase 

in this cost will originate a substitution towards the other financia} sources. 

Specifically, in the appendix we show that dZ/dr has a positive sign, 

Furthermore, considering expression (6 )1 we get 

. ( dZ) s1gn -
dl' 

dn
2 

. 

sign (-), 
dr 

Or, in words, increases (decreases} in the interest rata correspond to 

increuses (decreases) in the receipLs fro111 prlvatizut1ons1 o.nd the inflation 

ratea in both periods, 

4) Cht1.nges in the mt1.rgint1.l disutility of inflation. 

A change in the marginal disutility from inflation (modelled as changes in 

parameter 0), changes the cost of using the inflation tax to finance · 

government expenditures. 0 The result (proved in the appendix) is that as 

the c;lisutility from inflation increases, privatizations are performed more 

6 This situation can be understood as taldng pince aftet' a 
hyperinflationary period, since the money· balances held by the public are 
reduced to ita minimum, incrensing the· inflation rate required to collect a 
given level of inflationary tax. 
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inefficiently, given the substitution from inflo.tionary to.x revenues to receipts 

from privaUzation and additional debt, l_n other words, the higher the marginal 

. cost of inflation for the government, the lower the benefits (in terma of 

resource allocation) dorived from selling pu blic firma, 

6) Changos in tho 1·ate of lnte1•tempol'l1l p1•ofel'once, 

'l'he change in 13, which representa a change in the rate of intertemporal 

preference, has•an ambiguous effect on Z, 'l'hat is, dZ/dI3 o · O, 'I'he reason is 

the following: Even though a more forward- looldng government gives relatively 

more lmportunce. lo the dls Lortion in tite allocation of r esources resulting from 

the privatization procesa, it also puta more weight on - the cost incurred in the 

second period if the level of the debt increases, as its repayment -implies a 

lower government expenditure in the second period, and then it is possible 

that it optimally chooses to reduce the leve l of the debt, 'l'his · effect would 

tend lo produce a mot·e intenso use of the privntlzntion ns n finunciul source, 

contrary to the . more apparent in tended reduction due to the consideration of 

the efficiency costa resulting in the second period from a bad privutization, 

and leaving undetermined the final result, However, if the government cannot 

finance its _expenditures with debt (i,e,, it .is credit- rationed), ~he ambiguity in 

the impact of changes in I3 on Z disappeara, and the result is -that as I3 

increases, the efficiency in the allocation of resources obtained through the 

privatization process aleo increa1:1es (i,e,, Z decreases), 

IV. 'l'he Effect of un AlrnoluLe Conatruint on thc Influtlon Hute. 

In this section we analyze a standard issue in countries engaged in 

privatization processes, such as the commitment adopted about future actions, 
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Assume . for instance that the government commits itself to a certa.in level in 

the inflo.tion rute for the secon<l period, say 1c"' (nn<l, impllcitly, given the 

money demand function, to a certa.ln inflatio~ary ta.x), There may be various 

reasons behind this commitment: promises in the previous politicnl cnmpnlgn, 

IMF impositions, etc, Whntever the rea.son, lf such u constrnlnt is imposed, 

, •. , ..• ·• . . •. t \' 

the fil'st or<ler conditions for the p1•ogrum solvcd by the governm.ent beco111e: · 

. ' ... 

Performing comparative ata.tics exercises with the last system of 

equutions, wo got Lhrec cxpecLed resulta, li'lrst, u chungo in the com111lt111ent 

for the second . period is inversely relate<l wlth the recelpts obtulr:ied_ from 

pl'ivntlzutlons, 'l'he reusan is thut u docreuso (lncreuae) ln the inflution rate 

in the second period reduces (increases) the inflationary ta.x revenues, and, 
1 

thereby, the ability to repay debt in that period, Consequently, the chosen 

receipts from privatizntions in the first period increase ( decreaae), This is an 

11 unpleasant11 _result, since it implies that countries which are going to be 

involved in sta.bllization programa are expected to conduct "bad11 privatization 

proceases, 

Secondly, changes in the strength of the commitment lead to changes in 

the optimal level of the debt in the same direction dF/d1c* > O, 'I'he reasoning 

behind of this result is the sume we stuted ubovo for Lhe case of Z, 

Lustly, chunges in the leve! of the commitment load to changes in the 

inflation rate in the first period in the opposite dh'ection, The argument is 

the same one that is behind the two previous resulta: variations in the level 

of the commitment induce to ·an intertemporal substitution between the sources 
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of · government financing in each period, and then a fall (rise) in the level of 

the commitment causes a rise (fall) in both the Z ahd n1, 

the appendix we show that 
.'· ~-

., .. 
. ( dZ) s1gn - - · 

d1t" 

More formully, in 

Finully, we conslder the impuct that u chunge in the level of the 

commitment has on the optlmal lev~l of government expenditures, 'l'he result 

is that increasea in 1t" relax the intertemporal budget conatrulnt faced by the 

government, and consequently, the government flnds optima} to increase ita 

expenditures in both periods. 'l'hut is, we get dG1/d1t* > O und dG2/d1t"' > O, 7 

This is probubly anothe1• interesting result, For countries subject to fixed 

revenues from taxation, u commitment to u lower inflation rate for the second 

period, leuda to un optima! reduction of the government expendltures in both 

periods, 

v. 'l'he Effect of a Proportionul Construint on the lnfluLion Huto. ' 

Commitment ubout the level of the influtlon rate on the aecond perlod can take 

place (or be impoaed) in different ways, Addltionally to the way dealt with in 

the previous section, tho commlt111c11L could be reapcct lo Lho "ovoluLlon" or 

the inflaLion rute instead or the "leve l" of the inflation rute in the second 

period (that is, the inflaLion rute in the second perlad is conatruined to be u 

percentage K. lower than the rute in the first period), That is, we impose to 

the original problem, Lhe rosLriction 1l1=1t2 + K, with K>O. 'l'hua, the now first 

7
, Notice that from the first order conditions, a linear and positiva 

relationship between G1 und G2 is derived, Consequently, obtaining the effect 
of chunges in any parumeter on any of the two variables, the effect on the 
other immediately arise, 
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• Z: a(G1 - G1) -y(l +13) V,: = 0 1 

'1 

ll1l <.t(G1-Gt)R1(rt1)+01c1+µ 1:1 o, 

·· .·. . 
• • • F: ( Gl - G1) - 13 r( G2-:- G2 ) e O' 

- • I 
re:.!: a(G2 - .G2 )R (,c2)+0n2 -µ = O, 

p: Tt 1 - 1[2 - J( .. o' 

where p is the Lagrunge multiplier assoclated to the restrlction of the 

problem. Once again, the government picks inflation ratea in both periods on 

the upward sloped side of the Laffer Curve. This is easily proved, From the 

first equation of the system of F,O,C's, the optima! level of publio .expendi.tures 

is below the dictated by the politic1;1l procesa, 'l'hua, fl'om the second equntion 

of 1,he syatem (given the non-negutivity of the Lugrange multlpller) we got 

R'(rt 1 )>0, 'l'hen R'(1t 2)>0,8 . 

The resu.lts . of the compnrative stntics are as follows, Regarding inflation 

ratea, a change in the level of the reatriction will affect positlvely the first 

period rate of inflation, und negutiveiy the second perlad rute of inflat:.ion, 

This is a natural result, Once uguin, the ,sovernment inLerternporally 

subst:.itutes between inflation ratea in both perioda ns aourcea to finance ita 

expenditures. Regurding the use of debt, changea in the use .of <lebt are 

nogutlvely relnted to chnngea in the level of the conatrulnt, As nn increoso 

(decrease) in the level of the commitment reduces (increases) the inflation rute 

in the second period, the ability to repuy government debt in the second 

8
, The condition of · equalization of the marginal costs in the use of each 

instrument is now 

- (1 + IJ) V = z 

(01c2 -p) 
- - 131•---- • 

R1 (1c2) 
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also reduced (increased), 

'!'he effect of changes in K on the receipts from privatization is, 

however 1 ambiguous, 'l'hcre are two sepurute<l forces that interact, On one 

hand 1 as it happened in the case of an absolute constraint1 an increase in the 

level of the restrlctlon provokes on inlerlemporal subslllution tov~or<ls an 

incrcuso in thc valuo or Z in or<ler Lo 011100th the effect on the reduction or a1 

due to the (optimally chosen) lower umount of additional debt, On the other 

hand, however 1 the government mny aleo find optimal to reduce the vulue of Z, 

since .now. there is an additional incentive to increase the first period inflution 

rate to relax the restrictlon in the second period, an<l hence to • subatitute 

awuy the use of the aelllng of public firma to finance government's spending 

(i,e,, to reduce Z), 

'fo summarize, the comparative statics resulta are 

dZ -- <> o, 
dK 

d1t2 
( Q 1 

dlc 

dF' 

dK 
< o. 

Note la.stly that, as in the case of an absoluto constraint1 we are able to 

. predict the effect of a change in K on the optima! levels of government 

expenditure. ~rhe result is the same found in the previous section. Since un · 

increase in K tightens th~ intertemporal budget constraint of the government, 

the higher the restriction on the inflatlon rute for the second period, the 

lower the optima! levels of government expenditure in both periods, The.t is, 

as we show in the appendix, dG1/dK < O and dG2/dK < O, 

VI, Concludlug Hemurlrn. 

The question we are after in this paper is not to determine how the 

<13> 
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privatization of public firma should be performed, but instead, how it will be 

carried out in .}ight of the different objectives pursued by a vote- rnaximizer 

governrnent. We model the <lecisions of a rational government from u posltlve 

poi~t of view, provided the fact that the privatization decision has been 

already taken, We conclude that privutizations will be performed more 

inefficiently when the inlerest rate is high, the marginal <lisutility_ of inflation 

is high, the marginal value of privatizations in terma of improving general 

economic efficiency is low, the ability to collect taxes (overt and covert) is 

low, and when the government is credit- rationed, Also, and since we consider 

u two-period model, we contemplate the existence of outside impositions on the 

evolution of certain policy variables, One such imposition can take the form 

of an international institution (IMF') con<litioning credlt to the country in the 

first period depending on the achievement of (or commitment to) a "low" · 

inflation · rute in the secon<l period, We show that this appurently desirable 

conalrulnt muy ho.ve n uogativo offoct on tho efflcloncy in tho Hllocnllon of 

resources that is generally overlooked, . ' ' 

We believe that the message of the po.per, i,e,, the existence of deviatlons 

from "efficient" privatizations due to the effect this procesa has on the 

budget constraint of the government, is not only an "unpleusant" product of 

the paper, but explicitly points out the existing trade-off between 

privatizution as a mean to foster un efficient ullocution of resources, un<l 

privutizution us u source to finance government spending, 'l'his point is the 

core of the paper, For policy purposes, then, privatization is not a simple 

panacea, That is, even assuming that the government gets the most out of it, 

the more important it is to collect funda from the selling of public firms, the 

lower the expected contribution to the improvement of the general economic 

<14> 
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efficiency that resulta from privatization, 
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MA'l'HEMA'l'ICAL APPENDIX 

u) 'l'ho Unconstruined Model. 

Differentiating the system of first order conditions (4), letting H denote the 

llessiun of the syslem (with positive value by the second order conditions for 

a mínimum), und using Cramer's Rule, we get the following resulta: 

l. Chunges in the marginal vulue of privatizations: 

dZ 

dy 

where 

A::: a Jt ( ,r2 ) 
2 + u ( G2 - a;) R11 ( 1t2 ) + e > o , . 

B=aK(n1 )
2 +a(G1 - a;)R11 (,c1 )+0 > O. 

2, Changes in Tax Collection Technologies: 

3. Changes in the rate of interest: 

<Al> 
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4. Changes in the rate of intertemporal pref erence: 

However, if the governmen~ is unable to finance ita expenditures trough 

debt, we ·obtain 

dZ -1 dF 
d(3 - •O 

díl 

= f3r2 A(G2 -G;)a_r(a2 (G1 -G;)R11 (u1)+a0-yB(1+f3) vzz) : 
H 

A(Gz- a;) (1 +í3)a y l'B vu y Vzf3r2 B(a2 (Gz - a;) d 1 (1tz) +ae) 
- ---------- + ____ ..;__ _ _ _____ --=- <O, 

H H ' 

6. Changes in Inflation 'l'ax Collection Technology: 

6. Changes in the Marginal Disutility of Inflation: 

<A2> 
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b) 'l'he Cuse of un Al>solule Construint. 

Using the set of first order conditions for this problem, we get the changes 

on 1t1 , F and Z derived from changes in 1c*, These are 

where D>O is the hesslun determinant of the system, With the first period 

budget constraint for the government and the first . order condition with 

respect to . F, we obtain the impact of changes in n:* on the value of public 

expenditures in both periods, 

e) 'l'he Case of u Proportionul Conetruint, 

Defining P as the bordered heseian of the problem (with negative value by the 

second order conditions for a constrained minimum), we obtain · the following 

resulte on Z and F due to changes in K: 

The change in the fi1:·st period inflation rate is: 

( 
/ 

I 

\ 
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Y ( l + f3) vzz ( 3 2 • // 2 2) . . 
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'fhe change in the second period inflation rate is: 

As in the section above, we get the effect of changas in K on the 

optimal level of government expenditures in both periods, For the second 

period, we get · 

Using this expression, for the first period we obtain 

dG1 ,.,{ ::: ] < o. -- = 
dK 

. ' 
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