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Abstract

The present study analyzes the trends of seignorage, inflation tax and inflation rate for Pakistan

economy by using the data for a fairly long period, i.e. 1912-2014. The study uses the Cagan

(1956) model as the starting point follorved bf its extendecl forni like that suggested b1'Rao and

Nallari (1996) to el,aluate the determinants of seignorage reventle. Furthcr. an attempt has been

ntaclc to estintate the seignorage rnarimizing int'lation rirlc lbr Pakistan c'collolll\ tltrottgh thc

Laff'er' s curve phenomenon.

It is found that changes in monef income ratio and inflation tax are the significant determinants

of seigniorage revenue. Data on Pakistan economy for the time period under reference shows

that inflation and seignorage have positive correlation except for the periods of very high and

very low inflation. The inJlation rate that maximized the seignorage revenue is about llo/o per

annum on the average for Pakistan economy. In other words, the relationship between inflation

and seignorage in Pakistan can be represented by the Laffer's curve.

The findings of study have important policy implications. The monetary authorities (SBP) should

make their utrnost efforts to keep inflation and money growth rate at some moderate level.

Instead of maximizing the seignorage revenue and maintaining the high (two digit) rate of

inflation, the money growth rate should be maintained somewhat nearer to the real GDP growth

rate so that the seignorage is optimum and the rate of inflation is tolerable for the general public.

After all, excessive reliance on deficit financing should be avoided as it leads to the inflationary

spiral in the economy and consequently into the social umest.



Chapter 1

INTRODUCTION

f.0 Background of the study

The govemments of developing countries usually face fiscal deficits. rvhich they try to finance in

different wavs. The first rvay is to generating additional tax re\/enues or cutting down some

expenditure. The second option is borrou-ing domesticalll' from the general public and

centmcrcial banks br floating bonds.'fhe third optiort is sceking itssistance ll'ollt interltatiollal

agencies or friendly' countries or bomorving fiom private sources br floating bonds in tlre

international markets. While bonorving tiom the central bank or extra mone)' creation is another

option to finance budget deficit

Generating additional revenues through taxation is advisable but not always easy due to the

following reasons: The first reason is that tax base is narrow and inadequate to allow suffrcient

enough revenue mobilization. The second one is that even if sufficient tax base exists, the tax

administration is incompetent and comrpt. The third is high tax burden leads to possible

resistance by masses and political opposition. The fourth cause is that Tax evasion practices on

part of the elites are common

Thus, the effectiveness of this measure depends on the taxable capacity of the society and on

the efficiency of the revenue department. Due to the possible opposition in the parliament

and resistance of the masses, imposition of new taxes is always a difficult task for the

government. Further it is not often sure that sufficient revenues will be generated through this

measure to finance the entire deficit. Cutting down the un-necessary expenditure is always

preferred and keeping the budget balanced is advisable but the govemments in developing



countries often ignore this golden rule and insist on spending more under the label of public

interest.

The second source (domestic borrowing) is comparatively narrow in developing countries due to

under rJeveloped financial markets and limited private savings. Secondly. there is always the

danger of crowding out of private investment if the public sector offers an interest rate above the

market rate. Further. the government has to pay' interest on the outstanding debt. which after all.

has to be flnariced liom the currerlt budget. 
'fhe rcsources arc said to bc transf-erred liom poor to

rich througli this nechanism since urost taxes arc paid br thc' maiorit) poor rvhile bonds are

purchased bi' the rich. The government ma\, 1-rnd an easlr wav to shifi the existing debt liabilitl' to

future generations, a phenomenon called the circular debt, i.e. refund the matured debt and raise

new debt. Despite this tactics, the governments may not be in a position to finance the entire

deficits through public bonowing.

Soon after the World War II, different consortia (committees of developed countries) were

formed under the auspices of the I-INDP for providing financial assistance to the LDCs for

accelerating their economic development programs. The role of World Bank and the IMF is

important in this context. However, many developing countries have also been relying on debt

raising in the intemational markets (private sector) since l980sto help finance their increasing

budget and hade deficits. Foreign borrowing is very helpful in the short-run but burdensome

in the long-run. In case the funds raised are cautiously utilized in income generating projects,

then refrrnding the debt along with interest may not be a serious problem. However, if the funds

are consumed rather than invested, and misappropriated, then the outstanding debt assumes the

form of deadweight and gets unsustainable. An indebted country has to earn foreign exchange

through exports to finance debt servicing and avoid default



Again, after the World War II and the Bretton Woods conference rn 1944, it became possible lbr

the governments to finance their budget deficits through new money creation as a short-run

strategy. This is often referred to as bank borrowing (borrowing from the central bank) and

considered aS an effective and easiest mode on part of the government' In strict

Key,esian sense. it is called def-rcit financing. adlisable during the times of depression rvhen

6ther traditiolal instruments fail to rvork. In simplc- uc-rrds. it involves printing of tlat

l.one).tp tultll the imrnediate needs ol'the go\enll'ncnt. Creatiou ol tnotret' is a pouertul

tool and almost all the governments use it tiequentl)'to overcome flnancial constraints. It is

assumed that the extra money created will be refunded back after completion of the development

projects and expected increase in the tax revenues, and that inflation will remain under control.

This strategy is apparently harmless and convenient since the govemments could easily handle

their financial needs without any need of parliamentary approval or resistance from the

opposition. It is also convenient in the sense that there is no fear of mass resistance (as in

the case of taxation) and the government is not bound to pay any interest (as in the case

of borrowing). However there may be a constitutional upper limit for money creation. The

developing countries also followed their Western counterparts in this strategy but they couldn't

control inflation. In particular, when external funding started to shrink as a result of debt crisis

(i.e. sizeable accumulation of outstanding debt and the problems of debt servicing) after 1990's,

the only remedy Ieft for the governments was to borrow from their central banks. Therefore,

most governments shifted their deficit financing strategies to creation of extra purchasing power.



1.1 The Need for Seignorage

As discussed above, borrowing from the central bank is an easy and cheap source of filling the

budgetary gaps but it is inflationary in the final effect. The public sector earns a profit by printing

additional money since the cost of creating paper money is far less than the face value of the

currency. This profit or purchasing power acquired due to monopoly'/sole control on the issuance

of nerv money is called seignorage. This is a sort of indirect tax that is unrevealed. and since it

erpdes the purchasing pouu-r of nrasses. it nral'be called inf.lation tax. l'echnicalh'. this tax ref'ers

to chalges i1 the r.atc of inllation due to chatrges in seignorage. lt is tlrc opporttttritr cost ol'

holding cash balances since the purchasing pou'er of masses goes on evaporating.

The effectiveness of this measure depends on the situation of the economy' If there is

depression and under utilization /underemployment of resources, then an.increased public

expenditure supported by monetary expansion leads to increased aggregate demand,

generation of income and enhanced employment. The increase in income results in raising the

tax revenues and then the extra money once created by the government can be recovered. This

is the Keynesian rationale for direct government intervention in the system. However, if the

economy is in boom or there is full-employment, called the classical range, then deficit

flrnancing leads to inflation and suffering of common masses.

1.2 Relationship between Inflation and Seignorage

By expanding the rate of money supply more than the real income (GDP) growth rate, the

process of inflation will set up. However given the real interest rate, high inflation rate will

increase only the nominal interest rate: r = i+:tt, which causes people to reduce their holding of

real money balances. Whether real seignorage increases or otherwise depends on the question

u,hether an upsurge in inflation outweighs a decrease in real money supply. If inflation rate is



very low, then a slight increase in its rate increases the real seignorage revenue. On the contrary,

if the rate of inflation is already high, then further increase in int'lation rvill have no effect on real

seignorage revenue or even the said revenue may decrease.

The above explanation implies that seignorage revenue generally increases r,vith increase in

inflation rate up to a certain point (point B in the diagram). bel'ond rvhich it starts decreasing.

This is in line with the rnell knorvn Laffer's cur\/e. This is because the societl"s demand for

nominal nlolle\ talls if people anticipate a decline in their purchasing po\\'er. In other uords.

people ri'ould likc to liold their wealth in difl'erent tbrms other thart cash balances or thet uill

transtirrm money balances helcl in domestic currency into other stable currencies (dollarization

can occur). Real assets and goods can be hoarded for future consumption purpose or for trading.

S/GDP

s:i

Sr

O,ntt*n] Inffation
Laffer curye: Source: David Romer(2006).r

Decrease in the nominal money balances demands decrease in the seignorage base and therefore

further increase in money supply is needed to produce the equivalent revenues. This leads to

starting of hyper inflation in the economy. Falling real balances require larger increase in money

supply, which in turns lead to further inflation and higher inflation further necessitates more

money creation for the government to finance the same level of fiscal deficits. Theoretically

1 
Advanced Macroeconomics ,4th edition



speaking, the government can continue financing budget deficits as long as the expansion of

money supply rate lcreation outpaces the rate of public adaptation of inf'lation. Horvever, a

threshold exists beyond which the people get convinced that deficits cannot be controlled, and

that inflation will never end. This is the stage when currenc)' collapse can occur almost

instantaneously. In other words the local currencv may lose the confidence of people to work as

medium of exchange.

1.3 The Prohlem Statentent

The seignorage rernained an intportant sourcr' trf incotue fbr the go\ ernnlct-lt to tlnance brrdget

cletlcit throughout the past historl of Pakistan. particularll' atier hitttrcation of the cottntn' in

I9l l. Data on Pakistan economy for the period 1972 to 201 I shorvs that inflation and seignorage

have positive correlation except for the periods of very high infl.ation.

As estimated by M. Farooq Arby (2006), total seignorage in Pakistan varied between 2.1 % of

GDP (FYl972) to 8.8 % of GDP (FY 2005), with an average of 5.7 percent (see Table 1 . I ).The

results show that the overall seignorage and inflation rate remained positively co-related during

the sample period except in two extreme cases of highest inflation (during the early 1970s) and

lowest inflation (during the early 2000s).

During the early 1970s (ZA Bhutto regime), inflation and seignorage followed a negative

relationship due to very high inflation (around 20 per cent). High inflation has decreased the

power of the public sector to acquire real resources by expanding monetary base. In contrast,

during the early 2000's (Martial law regime headed by Gen. Musharaf), again the seignorage and

inflation were negatively related when inflation declined below 5 percent.

In order to generate seignorage, the central bank has to enhance the monetary base or to print

extra currency notes. Successive increase in money supply to finance budget deficits may



generate hyper inflatior-rary spiral in the economy and may' decrease the real value of seignorage

revenue. Both the factors, namely the lower real value of seignorage and hype+ipflation have

negative impacts on the economy. In such circumstances, the govemment may lose an important

source of revenue: rvhereas additional revenue generation fiom other sources may not be ahval's

feasible. The above table ( I .1) shorvs the trends of seignorage over time'

Table l.l: Seignorage Revenue for Pakistan EconomJ' - Time period (1912-2005)

i \t* -- n'is,rrau..' ,.:--T \i'," , Sei*nrnoe ar Year - S.'u*tau. at : \'t'irl , Scignorase lls

!

lqq?-qS -i 7

Hence it is essential to estimate the threshold level of inflation rate after which the seignorage

would be declining. In other words, we have to determine the threshold level in terms of inflation

rate that maximizes the seignorage revenue for Pakistan.

1.4 Objectives of the Study

This study is intended to estimate the determinants of seignorage revenue in Pakistan based on a

fairly long time series data(1972 to 2014). The specific objectives are as under:

1. Evaluating the relationship between seignorage revenue and its determinants such as inflation

tax, change in money income ratio, and increase in the nominal mone)' supply needed to

maintain a constant money-income ratio in the face of real grou'th.

1910-71 r979-ti0 9

i q t qqS-SS
197 t -12 r 980-8 I 1.-1 I 989-90 I.-s

tq'72-'13 '7 1 r98r-81 3.7 r 990-9 I _s .8 r 999-00 3.8

1973-14 5.3 1982-83 8.r \991-92 8.1 2000-0r J.t

t9'74-7 5 2.1 I 983-84 4.1 r992-93 6.7 2001-02 6.5

t975-76 6.6 r 984-85 4.4 1993-94 6.9 2002-03 7.9

1976-77 6.7 I 985-86 5.3 1994-95 6,4 2003-04 8.8

1977-78 6.7 r 986-87 5.1 1995-96 5.4 2004-0s 8.7

1978-79 7.6 1987-88 4.3 t996-9',7 4.7 2005-06

Source: M. Farooq Arby (2006) "Seignorage in Pakistan"



Z. Estimating the thresholcl level of inflation that maximizes seignorage revenue. Implicitll', we

have to test rvhether the Laffer's curve phenomenon holds for Pakistan or otherwise.

3. Calculating the seignorage revenue and inflation tax re\/enue for Pakistan economy.

1.5 Rationale and Significance of the Study

There is no comprehensive stud.v- on seignorage tbr Pakistan. The studl' b1' Arbv (2006) and

Nasir. Hamid Rao (2011) anal)'zed statisticalll'the relationship betu'een seignorage revenue and

inllariort ratc..'fhe sturlies.llg 111r\\eVer litrtitetl in thc'sense that ther ltaVc not lircusecl on lltt-

detc,r.iipalts pt'seignorage and have not eraluated the rcrettuc ttraxitnizing ratc tlf itrllatiort..fhu'

prcscnt study' g'ill not onll' tbcus on all the possible determinants of seignorage reYenue bttt also

try to investigate the exact relationship between these determinants. Further, the study will also

discuss the adverse impacts of this strategy on the economy as a whole'

Almost all the govemments in Pakistan have been relying on deficit financing and borrowing

from the State Bank, particularly after the bifi.rcation of the country in 1971. However, the

policies of different governments have been different in this regards. The findings of the present

study might lead to important policy implications, and therefore might be helpful for the central

bank and monetary authorities in determining the optimum money growth rate to generate

sizeable seignorage and managing the inflation rate that will be tolerable for the society at large.

1.6 Organization of the studY

The study is organized as under. After this introductory chapter, we review the available

literature in chapter 2. Chapter 3 discuses the theoretical background followed by a discussion of

the empirical models, estimation methodology and data used in the analysis in Chapter 4.

Chapter 5 comprises estimation results, interpretations and their analysis, Chapter 6 is devoted to

summary and conclusions as usual.



Chapter 2

REVIEW OF LITERATURE

2.0 Opening Remarks

As discussed in the introduction. seignorage is an important source of public revenues in almost

all tlre countries including Pakistan. A detailed studl' tbr Pakistan in this regards is how'ever not

available. 'Ihis stud1, is therefore intended to estimate the detenninanls of seigrlorage revenue

11tl ltt tcst vlrious rltldels in this rcgarrl lbr l)akistall cc()llt)lll\.lrl tlris chaltcr- \\L- rc\iert tlte

available stuclies conductetl tirr various countries to rationalize ottr p<-rint olrieri. For the sake o1'

convenience, the studies are classitred in tlrree sections as under.

7.1 International Panel Studies on Seignorage

Samimi (lgg4) a11alyzed the relationship between inflation and seignorage by using annual data

from 1965 to 1990 for different developing economies. The study concludes that Laffer curve

relationship holds between inflation and seignorage for these countries. The results further imply

that although the governments of developing countries have to rely on inflation tax to fill up their

budgetary gaps, however, financing deficits through inflation tax is highly expensive'

Easterly et al. (1995) analyzed the relationship between money demand and inflation and also

estimated the seignorage maximizing rate of inflation. They used annual data from 1960 to

1990for eleven high-inflation developing countries (Bolivia, Chile, Ghana, Israel, Mexico, Zaire,

Argentina, Braztl, Nicaragua, Peru and Uruguay. The 
.study, 

like many others, followed the

Cagan's approach to explain the phenomenor'. The study under reference also tested the

assumption of constant semi-elasticity of money demand function.

' This approach assumes that senri elasticity of money demand with respect to inflation is nlore or less constant.



The study develops a model of monel' demand, inflation and seignorage based on the actions of

optimizing representative who have to thce cash-in-advance constraint in meeting their

consumption expenditure. The model relaxed the assumption of constant semi-elasticity of

money demand due to inflation and incorporated the opportunitl' cost of holding cash in the face

of inflation. The stud1, also estimated the re!'enue-maximizing rate of intlation and tested if the

I-affer's curve phenomenon holds under the Cagan's specification or otherrvise.

l5e- rcsults pf the studr intplr thrrt seuri-clasticitr ol- nr()nc) dcttrattcl r aries tltte to iltflatioll.

r.r,hich stands in contrast to the assumption made b1 ('agan ( l9-561. l-lte results also rcvealed that

the absolute value ot'the senri-elasticitl, rises rvith rise in intlation. n'hich indicates that peoplc'

substitute money with other assets as inflation increases. If the degree of substitution between

money and bonds is higher in the customer portfolio, then greater is the probability that semi

elasticity of money demand increases with inflation.

The results also confirmed that there existed a level of inflation that maximizes seignorage. The

seignorage revenues generation grasps a highest of 4.0 percent of GDP at an inflation of 266

percent per annum. Thereafter, the revenue declines to 3.6 percent of GDP when inflation

inclined to infinity. In contrast, under the Cagan model, the seignorage-maximizing rate of

inflation varies widely between 42 percent and infinity, indicating that there is no Laffer curve.

The study conducted by Click (1998) investigated the average level of seignorage for a group of

90 countries by using annual data for the time period l97l -1990.The study basically

investigated the question as to why the seignorage revenues varied among different countries.

The study used the OLS technique to test the relationship between seignorage and its

determinants, such as the elasticity of mone1, demand, per capita GDP and govenlment spending.

10



The results revealed that seignorage is greater in countries where money demand is inelastic and

per capita income is low. The relationship between government spending and seignorage is

however insignificant.

A study by Samimi et al. 12012) considers a non- linear relationship betr.r'een inflation tax and

inflation rate. The studi, used panel data for 129 developing countries for the time period 2000 to

2008. The stucll emploled the panel threshold rc'gressiort model to test the existence of nonlinear

;elutrtr1shi1"r helrcel thc tgp yariablc's [r1 scgrcgating thc $r'o rcqitltes ol'lori and high inf'lation.

The results reveal that the tlireshold level of intlation that uraxiurizes seignorage is 6.19/o. Belou

this rate, inflation has a significantll, positive impact on seignorage but above this rate, the

impact on seignorage is negative. The results imply the existence of Laffer's curve phenomenon

so far as the relationship between inflation and seignorage is concerned.

Aisen and Veigh (2008) investigated the main economic, political and institutional determinants

of seignorage revenue. The study used panel data for 100 nations for the time period 1960 to

1999. The results conclude that political instability is common countries with higher seignorage

and having higher inflation rate as compared to moderate and low inflation countries. Moreover,

the seignorage is higher in new emerging countries as compared to industrialized countries. This

result may imply due to the following factors: (a) Greater social polarization; (b) Frequent

central bank president turnover (c) Lower economic freedom (d) Higher debt-GDP ratio (e) Poor

international credit-worthiness, and (0 Poor access to foreign trade.

The results of the study have important policy implications, particularly for high inflation and

political instability. The countries enjoying good political stabilitl' have adopted policies of

11



greater income equality and central bank autonomy. The-v- have less dependence on seignorage to

finance their budget deficit.

2.2 Studies on Individual Countries

'fhe study by Kiguel and Neumel'or (1995) analyzed the relationship betu'een inflation, inflation

tax and seignorage lbr Argentina. The authors utilized the monthll' data on the variables

c6ncernecl from 1978 to i985 and used Caqan's mttdel to deterrnine the re\Ielltle maximizing rate

tli'inllatittrr and the cOnscr[tcrrt scign()l'i.tc,c Ie\enuc. I-lte restrlts rercttlctl thc cristerlcc tl['lt clcar

positive correlation betuec-n inflation ancl seignoragc re\cnLles if the inflation rale rl'as belott

189'o uhile the rer-enue maximizing rate u'as 21.8,+o,'o per month. ln case the inflation rate

exceeded this level, then the attempts on part of the government to raise inflation tax revenue

further were not successful. The study concluded that the demand for money was unit-elastic at

interest rates ranging from a low estimate of 17.20% per month (in the seasonal moving-average

partial adjustment model) to a larger estimate of 22.22% (in the instrumental variables market-

clearing model). The study implied that any serious stabilization effort should find an altemative

source of revenue to replace the inflation tax.

Gcikken (2001) analyzed the relationship between seigniorge revenue and inflation rate for

Turkish economy by following Cagan's model(1956). The study used historical annual time

series seigniorage estimates as dependent variable and the average inflation rate as independent

variable for the period between 1990 and 2000, The results revealed that seignorage gains appear

to be maximal at about 4oh of GNP with 150% annual inflation rate. So Laffer's curve

relationship holds between seigniorage and inflation.

1,2



Lopez (2001) analyzed the issue of seignorage for Colombian economy by utilizing the data

from 1977 to 1997. The study was based on utility optimizing model, with money as an

argument in the utility function of the consumers. According to this model, all the real variables

do not change in response to variations in inflation rate under the steady state, when the per

capita consumption, real money balances and population increase at a constant rate. The absolute

value of serni-elasticitl' of nlone]' demand function rises in the beginning u,ith increase in

inflation rate. then it reaches n nratintul and flnallv it decreases.

The steaclv state seignorage as ratio of'Gl)P depended on thc gross rate of variation in ruonetarr

base and real monev balances demand. Greater is the demand fbr real mone], balances. higher

will be the seignorage revenue and vice versa.

The results reveal that seignorage is a positive function of the rate of inflation. The government

can generate additional revenues by expanding monetary base and inflation. When inflation rate

reaches the level of hyperinflation (20Yo quarterly), seignorage revenue remains at a level of

about 5% of GDP for Columbia. In case of low inflation rate, the revenues depict marked

increases with growing inflation, however it reaches an asymptote. The results reveal that 20 %

inflation rate per annum will produce a seignorage of about 3J% of GDP. The relationship

between seignorage revenue and inflation rate does not exhibit Laffer's curve.

Raju (2002) examined the concept of seignorage and inflation tax revenue for India by using the

time series data for the period 1952-2000. The Cagan (1956) function was adopted to estimate

the seignorage maximizing rate of inflation. The nominal seignorage revenue (S') and inflation

tax revenue (l') was computed by following the Rao and Nallari (1996) methodology3.

For details, see the next chapter on theoretical debates
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The results revealed that the seignorage gerterated by the government till 1970s has been less

than 1%o of GDP except for the year 1956, when it was arouttd 2.46 %. The revenues from

seignorage have however increased thereafter, falling in the range of I - 3 % of GDP during the

period l97l to 1990. For the period 1991-1996. the seignorage revenues have been quite higher,

crossing 3 9/o of GDP in 199.1. After 1997, hou'ever, seignorage revenues have declined

considerabll,. lving between l- )o,/n of GDP. Likervise. the revenues collc'cted bv the qovernment

1l'6nt intlation tar have varietl o\er thc peritrcl lg.sl-200t) Intlation tit\ revellttes lrave hcen less

than I 9,ii ol'GDP in ntan\ )ears during this period partictrlarll till 1963-6'1. and over 2 0zo ol-

GDP in a lerv \cars narnelr 197-l-7-i.1q75-76.1979-80. 1980-81 and l99l-L)).

The study concluded with the remarks that the revenue-maximizing inflation rate was 172.59 %

for'India during the period 1972-2000. The results pointed out that change in money income ratio

and inflation tax revenue are significant determinants of overall seignorage. The empirical

analysis also concluded that one fifth of fiscal deficit was financed through seigniorage revenue.

The study by Korosteleva (2002) analyzed the effect of inflation on seignorage revenues and

also determined the revenue maximizing rate of inflation for Belarus. The study followed the

seminal work of Cagan (1956) for analysis and used the data from May 1995 to December 2002.

The results show that 1% rise in monthly inflation rate during 1995 to 2002 on the average leads

to 7.}oh fall in real money balances per month. Thus 70% of the economy was monetized on the

average. The maximum seignorage varied between 7 to 10 % of GDP during 1995-2002, which

was consistent with the findings of Cagan (1956) and Romer (1996)4.Secondly, the actual growth

rate of mone)' in 1995 rvas higher than the revenue-maximizing rate and therefore a higher level

'Iherr results also reveal thatthe revenue-maxrmizing rnone) growth rate varies around 300 9i, per annum.

t4



of seignorage could be attained at the cost of rising inflation (calculated as period average). The

revenue-maximizing rate remained lower than the actual rate of inflation in 1998, 1999 and 2000

(where the revenue-maximizing money growth was75 per cent).Nominal money growth rate

remained lower than the actual int'lation rate rvhile these tu'o variables stal'ed at a level less than

revenue rnaximizing monev growth rate. This fact must not be considered as measure to get

maxirnum seignorage as societl'u'ill bear the cost in fbrm of h1'perinflatiott.

Ihc policr ol nt()ltL'tar\ c\pAnstr)u led hr []r'larus uovcrnnlenl $as ltit]led to lLrC)id outpl.ll

contractiorr and also to streltgthen the State-ou'ned enterprises .As a result. the private sector atld

households had to bear a loss. After 2002. the Belarus government adopted contractionarl'

monetary policy, as it realized the cost of excessive money creation.

The study by Nkurun ziza (2004) investigated the responsiveness of money demand to inflation

rate and the degree to which the public sector relied on inflation tax for revenue collection during

the war period for Bwundi economy. It utilized the quarterly data for the period 1980 to

2002.The study determined the revenue maximizing rate of inflation by following thb Agenor

and Montiel (1994) framework for the purpose.

The results show that government's revenues from traditional sources such as taxes, international

aid and excise duty had declined during the war of 1993. Therefore, the government tried to fill

the gap in revenues from inflation tax. Before war, the inflation tax in total revenue remained

below 4o/o on the average. Owing to government efforts, the inflation tax increased to 18 % in

1996 but dropped back to its pre-war level in 1999.The increase in inflation tax was just

transitory. Thus the economy of Burundi lied on the wrong side of the Laffer's Curve during the

rvar period. The public reacted against the government strategy by decreasing holding of
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dornestic currency. The long-run semi-elasticity of demand for money increased from 6.9 to 19.3

that reflected a phenomenon called as flight from domestic currency. The study concluded that

the Laffer's curve relationship holds for inflation and seignorage.

The study by Korap (2006) scrutinized the trends of inflation tax and seignorage revenue for

Turkish economy by considering data from 1980 to 2005. the studl'tinds that the Turkish

econolnv remained on the right side of the Laffer's cun'e and therefore a positire relationship

cotrld hc obsc'r'i cil bctrrcetr seiut.tot'rlpe rcvettttc atlcl int'lation rate.

The studr br Sanrirtri et al. (l0ll) investigates the relalionship betu,een seignorage arld inflation

rate for Iranian econom)/. It lbllorvs the Cagan (1956) approach to explain the relationship

between the two variables. For the sake of empirical investigation, it adopts the Hansen (1996,

2000) threshold regression model to determine the existence of a non-linear relationship between

seignorage and inflation rate. The relationship is tested while considering two regimes of

inflation (low and high rates) and using the time series data for seignorage revenue (dependent

variable) and inflation rate (explanatory variable).

The study concludes that in low inflation regime (inflation rate ( 15.24%), the inflation and

seignorage are positively correlated while for high inflation regime (inflation rate ) 15.24%),

there exists a negative correlation between the two variables. Thus, an inflation rate of 15.24% is

the threshold for the government to appropriate maximum revenue in Iran. The study also

concludes that Laffer's curve relationship between the two variables holds for Iranian economy.

Another study conducted by Samimi et al. (2012) explores the interrelationship between inflation

and seignorage tbr Iranian econom)'. The study uses time series data for the period 1973 -2001

and adopts the model of revenue maximizing rate of inflation and money demand function based
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on Agenor and Montiel (1996). The results reveal that there exists a unique optimizing inflation

rate for each year. The inflation rate that maximizes the inflation tax falls in range of 22%o-78%

in Iran while the rate which maximizes the seignorage revenue is78o/o per annum.

The study concludes that Laffer's curve relationship holds betu'een inflation and seignorage

revenue in the Iranian case. The research highlights an important policy implication for the

policl' makers. Although the government has been able to earn seignorage revenues b1.

aeeorr.rntoduting u highcr rale of inllation hut it crcatctl ttttccrtaitttl irt thr- cconotllr. nhich ntal

negativelv influence the productivitr of governnlent policies.

Dogru (2013) anall'zed the relationship betu'een seignorage. inf.lation tax and inflation for

Turkish economy. The study used annual time series data from period l98l to 2011.The study

calculated inflation tax by multiplying inflation tax with previous year monetary base.

Seignorage revenue is obtained by dividing change in monetary base with inflation rate.

The study concludes that Inflation tax and seignorage revenue have been in the range 1.55to 3.95

% of GDP during period 1981-1989, and remained around 1 to 1.5 % of GNP during the decade

of 1990s except the year 1994. The results further conclude that high inflation decreases real

money balances that lead to lower seignorage revenue.

Neumann (1992) analyzed the phenomena of seignorage for USA by taking data from 1960 to

1990. The paper used a new approach for measuring and analyzing the monetary seignorage.

According to this approach, the flow of seignorage consists of two parts. The first part is

monetary seignorage, which arises through production of money; while the second part is the

interest earned by the central bank on the stock of non-government debt. The study not only

analyzed the florv of seignorage generated through mone), creation but also the distribution of

seignorage among various uses. One of the important uses is obviously the financing of budget
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deficit. The study also analyzed the relationship between monetary and fiscal seignorage (part

used tbr budget financing). The analysis concludes that the level of inflation which *uri*irJ

fiscal seignorage is 7oh. Another important conclusion is that fiscal seignorage was lower during

the y,ears when the rate of inflation was greater than 99/o and higher during the years when

inllation rate uas lower than 4.5oh.

I-he studv by Neumann (1996) analvzed gc'neratittn and ciistribtttiott of seigttoraue fbr Gerntan

and.lupau ccononrics.'lhc autlror-s used artnurrl tinrc st'ries clata titr the periocl 19()l-1991. l'llci

developed a comprehensive lramc-u'ork lbr mr'asurL'ment and uses of seignorage.

The study used three concepts of seignorage: (a). Total gross seignorage that measures the total

flow of resources to the government generated through money creation, (b). Drazen measure

showing the flow of real resources to the government, and (c). Fiscal seignorage, which

represents the funds received by the govemment for financing budget. Total gross seignorage

flow results from two sources; first source is monetary seignorage, second is the interest earning

on the stock of non-govemment debt.

In general total seignorage is utilized for covering the expenses on printing of money or the

central bank operations for financing budget deficit. The study reveals that interest earning on

non-govemment debt is the significant source of seignorage and its average share is about 33%

percent in Japan and 43% percent in Germany. Thus, monetary seignorage contributes little to

the total flow of seignorage. The study finds strong evidence that monetary seignorage dominates

the fiscal seignorage by a large margin. For Japan, the fiscal seignorage falls short of monetary

seignorage b1' about 35% percent on the a\/erage across the sample period. rvhile for Germany

the difference is about 75%
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Cardoso (1998) analyzed the relationship between seignorage and inflation for Brazil economy.

using the annual time series data for the period 1950 to 1995. After the mid 1994,a stabilization

plan was implemented in Brazil to control the inflation rate. This plan used three types of

reforms: tight fiscal policy, tight monetary policy and exchange rate appreciation.

In order to tighten monetar-v- polic1,. the required reserves-to-deposit ratio rvas increased from an

averase of 2bo/o dtrring January'-June 1994 to an average of 64 96 during Novenrber 1994-April

lgt).i 'fhc seignoragc collected ll central bank clecrezrsecl uitlr the stabiliz-atron ltolicr'trut that

accrued to conlmcrcial bank incrc-ased. fhe sharc'of central bank in total seignoragr'\\as 1.89"0 ol

GDP during the peak inflation 1'ear of 1993. It rose to 3 9/oitt 1994 (the 1'ear of tht'Real Plan).

while it decreased to 2 % during the high-inflation period in 1995. In contrast, the share of

central bank in total seignorage rose from an average of 60 o/o during January-June 1994 to an

average of 84 % during November 199u1-April 1995. This evidence supports the view that a fall

in the rate of inflation could be achieved through a tight monetary policy. On the other hand, a

tight fiscal policy was not successful to attain stabilization objectives since budget financing

through seignorage collection didn't decrease.

Kenneth and Baba (2013) studied trends of seignorage, inflation and inflation tax by taking

annual data from period 1980 to 2012 for Ghana economy. This study determined the rate of

inflation that maximized seignorage and also investigated the validity of Laffer's curve. They

used the models by Friedman and Cagan calculation of seignorage and inflation tax. Quadratic

equation as proposed by Jafari was used to find the seignorage maximizingrate of inflation.

The data reveal that value of inflation tax remained positive during the sample period. The

maximum is reflected for the I'ear 1981. rvhile the minimum lbr 1992. Seignorage revenue

possesses both negative and positive values during the data period. Its value remains lower than
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inflation tax throughout the sample period except for the year 1992 and 2007. The minimum

seignorage collected during the period is 3.5o/o of GDP while maximum is 3.9%o of GDP. The

rate of inflation that maximized seignorage revenue is 180% per annum.

The results of the study have important policy implications. The government can depend on

seignorage and inflation tax revenue to a maximum of 3.0%, Higher level beyond a certairt

threshold results in potential decrease in inflation tax and holding of domestic mone)' balances

br the puhlic. .All inflarion rates till the clate ol' research are cluite belori the seiQnt.rritge

ruarinriz-ing rate ol'inllation, uhich suggests that public sector can consider ilttlatiotr tax as it

source of rerenue. The Latfer's curve relationship betrveen the variables concerned holds lbr the

economy of Ghana.

The study conducted by Selquk (2001) analyzed the effect of currency substitution on rate of

inflation that maximized the seignorage revenue. The study used quarterly data from year 1987

to 2000. The study used Euler's equations and Cagan's money demand function to estimate the

seignorage maximizing rate of inflation.

The result of the Euler's equation concludes that higher the degree of currency substitution,

lower will be the seignorage collected at higher inflation rate. Euler's equation estimates show

that seignorage maximizing rate of inflation is 5Yo if the ratio of currency substitution is high.

The results of Cagan function show that the quarterly rate of inflation that will maximize

seignorage is roughly 60 % (over 500 % yearly) for the Turkish economy. These estimates of the

rate of inflation in Turkey are comparatively higher by many folds than the world inflation rate.

This finding is deceptive since it overlooks the likelihood of currency substitution.
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2.3 Studies on Pakistan

The literature conceming the relationship between seignorage and inflation rate in case of

Pakistan is very limited. We find only two studies summarized below:

Arby (2006) analyzedthe relationship between seignorage revenue and inflation rate for Pakistan

economy by considering the data fbr 1972 to 2005. The paper uses the traditional definition of

seignorage. i.e. the real value of nervlv created mone)'. The study also investigates rvhether

t.afler's cur'\c rclatitrrtshiI ltoltls ibr Pikistart or othertvisc'.)

The results sholr that the overall seignorage and inflatiotl rate remained positivell' co-relatecl

during the sample period except in trvo extreme cases of very,high and very low inflation (1970s

and 2000s). During early l97Os (ZA Bhutto regime) when inflation was above Zil% per annum,

the rate of inflation and seignorage showed negative correlation. High inflation had reduced the

power of the public sector to generate real resources by expanding monetary base. On the other

hand, during early 2000s (Martial law regime headed by Gen. Musharaf), when inflation fell

below 5 percent, seignorage and inflation again depicted negative relationship. The paper

concludes that Laffer's curve relationship for the two variables holds for Pakistan, i.e. rising

inflation leads to higher revenues up to a certain threshold beyond which the revenues start to

decline owing to a fall in the tax base (public holding of money balances).

Rao (2011) computes seignorage revenue for Pakistan by taking time series data over the period

2001 to 2011. The study uses the Neumann and Klein approach to calculate seignorage. This

method computes seignorage revenue both from its source side and use side.

From the sorrrce side. total seignorage is obtained by adding monetary seignorage and interest

rate seignorage; u,hile the from the use side, seigniorage is obtained by' adding different uses.
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like its use for covering the cost of coinage and printing of notes, its use for net investment by'

SBP in its portfolio of non-government debt, and its use for financing the budget deficit.

According to Neumann and Klein approach, monetary seignorage does not give a credible

measure of government revenue from printing of money. Total of liscal seignorage and central

bank operational cost rvill surpass monetar),seignorage under the tbllorving conditions:

la) IIthe real rate of interest is greater than real grorvth ratt- of'the e'conomr'.

(b) lf credit to the private sector ancl net tbreign assets are significant sources olmoner grou'th.

Flolvever. monetary seignorage lvill be the conect nleasure of revenue if created under the

following conditions:

(i) If credit to the public sector is the only main source of money creation.

(ii) If the real rate of interest is equivalent to the real growth rate of the economy.

The study concludes that seignorage in Pakistan obtained through various sources varies between

Rs -20 billion to Rs 374 billion from FY00 to 2011, with an average of Rs 164 billion per

annum. The total seignorage from source side varies from 0.5 percent to 3.9 percent of nominal

GPD, with an average of 2.l percent per annum.

On the other hand, the total seignorage computed by adding up its uses varies between Rs -70

billion to Rs 358 billion from FY00, with average of Rs 168 billion per annum, in other words

the seignorage remained between -6.1 percent to 6.8 percent of nominal GDP. The study claims

that the methodology useqwled in estimation is superior to other concepts as it is consistent with

theoretical definition and empirical measurement.
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2.4 Gap in the Literature

The study conducted by Arby (2006) and Rao (2011) analyzed relationship between seignorage

and inflation rate for Pakistan economy. These studies are limited in the sense that they have not

investigated the determinants of seignorage revenue and also have not evaluated the revenue

maximizing rate of inflation. Further the sample size is also small. The present stud,v intends to

fill up this gap b1, considering a relatively larger sample size. It not onll' analvzes the relationship

hetri-c-en intlation a1( seiqnorage but also investigates other possihlc determinittlts olssignllrasg

ln addition. thc studr' also deternrines the rcvenue maximiz-ing rate ol inllation tirr Pakistall. \\'c

summarize the achievetrtents ili differellt studics in Table l.l belori'.
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Chapter 3

THEORETICAL CONSIDERATIONS

3.0 Theoretical Framework

As discussed in the very beginning, the term seignorage refers to the revenue generated

implicitly b1' the government bv the virtue of its monopolv on the creation of money. This is

because the extra monev created is not backed b1' real reserves in the lbrnr of gold. silver or

tbreign erchange. i.ls \\as thc casc bc'lirrc thc lJretton \\ oocls >\':te'llr. IItr\\erer. this uctior.r r)p pi.l1t

of the government is aln'ars associated ri,ith inflationarv trends, iI-the cxtra utoncv created is not

used carefully (in inconre generating projects).

There are basically three alternate viewpoints on the relationship between the seignorage and

inflation rate. The Laffer's curve phenomenon has been employed in the literature to discuss

these views. The first view assumes that the economy remains on the "efficient" part of the

Laffer's curve and rising inflation results in higher seignorage. The second view argues that the

economy can attain an equilibrium point while remaining on the "wrong" part of the Laffer's

curve. If that is the situation, then fiscal deficits (and extra money creation) are not the only

reasons of inflation. From a fiscal point of view, cutting down the rate of inflation can bring

about more seignorage revenue for government. Both the views believe in high inflation as a

stable long run equilibrium phenomenon The third view deems high inflation as an unstable

equilibrium. The main cause of such high inflation rate is the attempt on part of the government

to raise seignorage by creating new money at a rate greater than the money demand. According

to this view, as the economy attains this point, inflation will increase speedily and ultimately

reach the levels of hvperinflation. This vierv is also supported b1' the Friedman's contention (as
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discussed below) that the growth rate of money supply over and above the real growth rate o1'the

economy (output) eventually leads to inflations

3.1 The Quantity TheorY of MoneY

The relationship betu'een seignorage and inflation rate can simpll' be explained through the

quantit.v theorl, of monef in its crude form or the equation of exchange due to Fisher (192?\

gir.en by: MV=P1'or N,l = k.P1'. uhere 'lt4' is the cluantitv of tnonef in circulation and 'V' is the

'elocitr-.1 
circplati6n: k=ll\-. Pr,:I P,r,. (uhere i :1.1......nt is tlrc tt'rtal ralttc' ol- otltpl.lt

(nomipal income)that ntav bc'used as pro\) lbr the tolal raltte oltrallsactiotts.

The, cquatiol of exchange in its crudc lorrn rer eals that the price ler el increascs itr proportion to

increase in the money supply since velocity is considered as behavioral constant and real output

is assumed to remain somehow nearer to the full employment level (Classical view):

dM = koy. dP -- dM/P = ft.y.dP/P = m.7r, since m:M/P=k.y. .(3.1)

Now if the government covers the budget deficit by creating money, then people view the bank

borrowing policy equivalent to taxation. The "tax revenue or seignorage" equals the product of

the rate of inflation (tax rate) and the money supply or monetary base (tax base). The economic

agents holding money have to pay the tax by losing their purchasing power with the passage of

time. This may be called the inflation tax.

3.2 The Friedman Model

Milton Friedman (1956) restated the 'Quantity Theory' with many important modifications. The

money demand function, as proposed by Friedman may be written in the general format as:

14d : p.y.y(. ... . .), where 'V' is the velocity of money that depends on many observable factors,

including the permanent income. the rate of inflation. the rate of return/interest on equities and

s 
Frscher and Bruno(1990)
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bor-rcls etc. The velocityfluctuates slightly within a limited range but rentains stable. rather than

being a behavioral constant. This stability of the velocity, according to Friewdman, is essential

for the money to perform its basic function of being a medium of exchange' Taking total

differentials and dividing through M. rve get:

r,.1:':(.?#l "-i#) o,-(#) dv -#=Hil T.(*i) T dL =0

ttr NI^ = 1.,1,,,.p P ^ * tlnrii^ .... (uhere the. ternts t1,,, and i1,,,. dcrlrttc prrrtial clasticities) '....( 3.1)

'] hus nrttr-rc'tilr\ c\ltaltsirrn is translalecl inttr t$() c()n]p()llctits. tltc cro$ th ttl' rcal inctltltc llttti

i1i'larion. Friednran adyocatc'd a folnula based monetar'\ polici (ilt cotttrast tt'r cliscretionan

policy) if the objective is to ensure economic and financial stability. Keeping in vieri' this

proposition and assuming inflation to be nearly zero (stable prices) then,

M"= Ir,vy )dM = I.,yy" .M) dM/P = Im,yY^'M/P) $ = y^o6= 6'9 (3.2.1)

(assumingrlr,y=1) and g: dyly: growh rate of real GDP)'

This is the optimal (and safe) level of seignorage revenue that can automatically accrue to the

government without the danger of inflation. The monetarists therefore prescribe a rule of thumb

or the formula based monetary policy; i.e. if inflation has to be controlled, then the growth rate of

money should be linked to the growth rate of real income. In other words, a discretionary

monetary policy should be avoided if the objective is financial stability in the economy.

3.3 The Cagan Model

According to Cagan (1956), there are two sources of seignorage. The first is the "tax" on the

stock of real money balances held by the public, since inflation erodes the purchasing power of

money, rvhich is siphoned by the government. The second part is due to the rising demand for

real money balances as a result of increase in the real income so as to keep up rvith the growth of

the economy - even if inflation is zero. These components can be easily worked out as under:
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Seignorage is measured as the real value of neri'ly created money in a given time period: S:dM/P

From equation3.2, we may write the growth of money supply by assuming the price and income

elasticities of the demand for money to be unity each: M^ : y" +P^ or dM/M: (dyly+dP/P). This

assumption seems to be plausible, keeping in view the Friedman's contention that the demand

for money' is homogeneous of degree one in income and prices. The above function may be re-

qritten as under:

; ,\'. t)tlq-;l

Or S = St + Sz = l]-t.g + In.rt: tn( gr n ) (3.3)

The first component (m.g) reflects the change in real mone),balances consequent upon a change

in the real income and the second one (m.n) represents inflation tax revenue.

Cagan considered the Keynesian demand function (Liquidity Preference function) for real cash

balances: NUVP=L(i, y), where 'i' stands for nominal interest rate and 'y' for real GDP .. . (3.4)

The nominal interest rate equals the real interest rate and expected inflation. i= r * r '

Thus equation (3.4) may be rewritten as: N4/P=L(r+ n,,y)

Next consider the steady state situation where real output, real interest rate remain at equilibrium

(constant) level, and the actual inflation and expected inflation remain the same or the rate of

inflation equals the rate of growth of money supply: A M/M= E^: tt= ltr.. (3.4.2)

As 'r' and 'y' remain constant under the steady state, the above function may be rewritten as:

M/P:L(r+ 9,,, y)

(3.4.l)

(3.4.3)

N
tr

\\g
\

\
b-

The seignorage revenue in this situation equals the real value of additional money: S:AM/p

Multiplying and dividing by M, we get: S : (AM/M) x (M/p) = g*.m:7f,om..............., (3.4.4)
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The gross revenues from monev creation, as explained above, conrprises trvo components but in

the extreme situation ,i.e. if the real output, real rate of interest and real money supply remain

unchanged, then seignorage comprises only inflation tax: S: m .n (The first component only).

The above equation ma1' be rer.vritten to define seignorage revenue as a tiaction/percentage of

real GDP: Sn: S/-v-:AlVt/P/1': Amiv +n. n1/)'

S,,= S/),:AN{/ P}'= -\(M,'P)/1,+1. (MiP)/1

S,,=- S\-='\Nf/P\- \(N'l/Pr'1*7s.1\l,Pr)- \n1,,-fm..7r tl.-1.-it

\\'here m,, :l\4rPy sho*s the rnone\'-inconte mtio

Ati'tn=chattQe in monet' balances as liaction,'percentage of nonrinal GDP

mn'7r: inflation tax revenue as fraction/percentage of nominal GDp

Next looking at the supply side, where the total money supply is given by: M : Cu * D (currency

in circulation and deposits with the commercial banks). The commercial banks are obliged to

keep a fraction of the deposits with the central bank as reserves: R : zD, where z=R/D is the

required reserve ratio. Then the inside money (inside the commercial banks) is given by: (1-z) D

and the outside money (money circulating in the economy plus commercial banks reserves held

by the central bank) is H = Cu * R, called the high powered money or monetary base. As such,

the seignorage is divided between the central bank and commercial banks proportionately:

S : S. f Su, where S.: AH/P and Su : (l-z) LDlp (3.s)

Keeping in view the above considerations, Cagan (1956) suggested the following demand for

money function (Keynesian function in log form):

ln (M/P) = a * o ln y - B i, where i : r * fi= r+ gm (3.6)

The parameter 'o' is the income elasticit-v of the demand for money' (I..y) and 'f is the interest

semi-elasticity of the demand for money(I,,,,). Units are selected such that o= 1 .
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Taking anti-logs. the function assumes a semi-Cobb Douglas format:

M/P= m :y e a-P lrtn; (3.6.1)

On substituting for'm', Eg. 3.4.4(5 : $m'Irl) may be rewritten as:

S:$,r'yga-o(r+8,) (3.6.2)

If the lel,el of income and the real rate of interest remain constant, the seignorage is giYen b.v:

S= $n,. )'*. e 
-0 g'n . € 

a-0 r' : A ,, a-l'n ' (3'6'-l;

\\/hcre .,\= ), e 
rr -lt I r ) 

( alI the c()nstant tenns )

Dill'erenriatilg riirh respect to n (: g,,r). Cltgan (19,56; clerived the conditiorl lbr ttrttxinral

seignr'rragercvenue: clsidn:(l-[}t)Ac-irn=0-tl-0n):0-1=1/p.... t3'6.-11

3.4 Formulation by Rao and Nallari (1996)

According to Rao and Nallari (1996), seignorage is an implicit tax imposed by the government

and consists of the amount of real resources generated by the goverllment by changing money

supply. Their formulation is similar to Cagan (1956) model except the addition of another term

dm. The seignorage revenue denoted by Sn can be defined as:

Sn: AM/P5 AM/Y:AM/M.M/Y= gm.r1n= Amn *mn.n+d, .(3.7)

The terms Sn: AM/Py: AIWY are the same as used in the formulations discussed above and

represent the seignorage revenue as fraction of GDP. The term gm'rrln explains the value of

resources (as fraction of GDP) obtained by the government as sum of three components:

(1) Am, = represents change in money balances as fraction of nominal GDP.

(2) mn. n: presents inflation tax revenue flTR) as fraction of nominal GDP.

(3) d, : represents change in nominal money supply needed to maintain constant money income

ratio in face of real growth.
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However only in a stationary state (with Am and gm: 0) will the seignorage revenue be equal to

inflation tax revenue.

3.5 Other Theoretical Debates

Obviouslv. if the money supply grows in line with growth of real income/output, inflation rvill be

zero but seignorage will still be positive. Modern research indicates that increase in the monel,

suppll' can bring variation in the real output onlv in the short run. Hou'ever. the output u'ill

r'\'entuallv retunt or ertirne to its 'norrnal' ler c1 ctrlnnatiblc u ith the natulul rate o[-

ttnetttplovntent.'l-[rt'lottg run impact ol'an increase in the rnonev supplv is nrainlr rctlccted intr)

increase in the gencral price level.

The question arises as to which of these explanations can best explain the actual behavior of a

particular economy? The answer depends on whether the elasticity of money demand with

respect to inflation is greater than unity or otherwise; and whether the long-run fiscal deficit is

greater or smaller than the maximum long-run revenue expected from money creation.

Next is the question as to who finally pays the inflation tax? Obviously, the general public, both

households and firms (production sector) have to pay the inflation tax. The empirical evidence

for Ukaine shows that enterprises paid a major share of the inflation tax, especially during 1993.

In Burundi, high inflation inflicted due to government reliance on money creation and repeated

devaluations drastically decreased the purchasing power of citizen during the war period.

However, the cost of substituting foreign assets for domestic currency was high due to govt.

restrictions on such transactions, Given this constraint, people invested heavily in real estates to

safeguard themselves from the adverse impacts of inflation and currency depreciation. But this

variation in portfolio behavior had onll,partial success. During the war period of 1993 - 1997,

the average ratio of capital flight almost doubled, granting certain credibility to the supposition

32



that capital flight can be one of the tactics exercised by economic agents to protect their assets

from inflation tax and other war associated consequences6

The cost of inflation stems from the fact that money essentially serves three purposes:

(i) It is the most convenient medium of exchange, (ii) It is a unit of account, and (iii) It is a store

of value as also the usual standard of value. All these functions of mone,v are adr.ersely affected

during high inflation. The relativc prices of goods are highll' r'ariable and it is difficult to use

nl()nev tbr thc- xssessment of their lalues. Likeuise. the relationslrip betu.ecn ntone\ ancl value ol

othcr comrtrodities gets dislortecl and ntLltL.\ cannol be trsed irs a unil ()l-Accorutt. Irinallr. the

pc:ople fecl utrcotnfbrtable in storing their uealth in thc fbrll of nloltr-\' if its ou-n value is

questionable. As such, money lor", its credibility and confidence of masses. This phenomenon

was observed after the World War-I, when the German Mark lost its basic functions and also in

the recent past when the Afghan currency was seldom acceptable to the masses during the 1990s.

The real incomes of the fixed income groups (like the daily wage earners, pensioners and people

working in the informal sector) are eroded. The cost of living rises at high speed but incomes

remain somewhat constant or lagging behind since indexation of incomes with inflation is often

slow and incomplete. The creditors/lenders generally lose while the debtors/borrowers gain from

inflation. The suppliers and entrepreneurs may gain from high inflation since they may get raw

material at relatively cheap prices, whereas the prices of finished products rise continuously.

Consequently, the peasants, cultivators and persons engaged in the production of primary

commodities lose during high inflation. In general, the distribution of income gets more unequal

and poverty increases during the periods of high inflation.

5 
Nkurunzrza.(2004)

33



Chapter 4

MODEL, METHODOLOGY AND DATA

1.0 The Empirical Models

Keeping in vierv the discussion in Chapter-3, the present studf intends to make use of the basic

model by Cagan (1956) and further extended b1'Rao and Nallari (1996). The objective is to

empiricalll' estimate the inrportant cleterminants of seignorage in Pakistan and also to test thc'

eristerrcc pl- I al'l-er cur\c grlrr-nonrentrn. in t-rt.hcr rr.ortls t() c\alLlatc tltc rclatiotlship betuec'rl

sclsnoragc irnd ilrflalion. \\'e cliscuss the entpirical considcratiotls as ttttdcr:

-t.1 Estimation of Seignorage via the Cagan model (1956)

The seignorage function shown as equation (3.1.5) in chapter 3 can be n'ritten in the empirical

format as: Sn: o0 *ot Amnt a,2Trrn''t(, +ut . (4.1)

In the above relation, Sn represents the seignorage revenue as percentage of nominal GDP, Amn

shows the change in money-income ratio (monetary aggregates/nominal GDP), mn.n depicts the

inflation tax revenue as percentage of nominal GDP. Consequently, the coefficientS 01 and o2

represents the percentage change in seignorage revenue due to percentage change in money and

in the inflation tax respectively, where oe is the intercept term and ul is the stochastic term with

usual properties of zero mean and constant variance.

4.2 Estimation of Seignorage via the Rao and Nallari model (1996)

The seignorage function given by equation (3.7) in chapter 3 may be reproduced in the stochastic

formasunder: Sn:Po*9r Amn+B2z'mn*pgdm+u1 .... (4.2)

The variables Sn, Arrn, rrln.Tr are the same as defined in 4.1 above; and 'dm' shows the change in

nominal money supply required to maintain a constant money-income ratio in line with the real

grouth of the econom\'. The only difference between.l.l and -1.2 is the absence/presence of dni

term. As discussed in the theoretical framework, the Cagan model and other extensions are in

fact the variants of the basic model suggested by Friedman.



4.3 Estimating the Rate of Inflation that Maximizes Seignorage

The present study also tries to evaluate the seignorage maximizing rate of inflation, in other

words to test the existence of the Laffer's curve phenomenon with reference to data from

Pakistan. In this context, we fbllow the model suggested by Ahmed Jafari Samimi (1991) which

uses a quadratic function to explain the relationship betr.veen seignoragc and inflation, given as:

S,= lt,;* /tt ftt+ ll . it; +€l (4.3)

lrl tlrr.- ltbtlre l'ellrlit'ttt. S,stattcls lirr thc seisntrrrrgr'rcverlur- e\ltrcsseLl us ltclccnlase. trl'Gf)P. antl ru

is the rate of inllation rn{rere F's are the coeltrcients of intlation.

Theestirriatedfunctionmal'bervrittenas: S = ps + lt1 n + lt.,' zl,whichmaybe

maximized w.r.t. the rate of inflation:

dS"   A * ^

+ =pi+2p)r=0 = 7r*=-!l
dlt ^ n

/Fz (4.4)

The seignorage maximizing rale of inflation is readily obtained from the first order condition.

The second order condition may be checked for consistency, and which should be negative. The

model is useful to capture the non-linearity in the relationship between inflation and seignorage

4.4 Methodology

All the models suggested above fit well with the OLS specifications. However, there is one

problem of practical nature. Since we are using the time series data on different variables, it is

necessar)'to check if the variables are stationary or otherwise before carrying out the estimation.

A time series data is said to be stationary if it converges to equilibrium after some disturbance.

Alternatively, the series is said to be non-stationary if it contains a unit root. The value of the

variable concerned at a given point of time may be somehou. related to its past or future values.

For instance, the simplest case is that the difference between two successive values is constant;
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ayr: (Yr- Yt-, ) = C or AY1: (Y,*r - Y,) : C. Alternativel-v' the said values ma,v be related u'ith

each other through some well ordered tunctional relationship or through some stochastic

relationship. We may write a simple first-order difference equation in the general format as:

Yt*l = o Y,+ 6 or Yt+t - o Y1: C.

Alternativelv, the RHS mai,' be a time dependent variable: Yt+t - rr Yr: g(t)

:\ssunting the sirnplest case, i.e. the RHS is constant, rve proceed as under:

\t cquilitrr.ium. \',- \'r.r =. \',.1.l'herc.tbrc'. ., ,ti,;; 
ri'lrich is the c'qtrilibrittttt ralrte .

Next. the der iatittn lioni equilitrriutn zrt atl point ol- time nla\ bc represetrte-cl hV thc

ccrmplemeltarl'solution. The trial solution l11a)'be gil'en as: I" = :l)' . rtllere ')" is called thc

characteristic root and'A' is some constant, to be determined with the help of information on the

(4.5 )

(4.s.1)

initial conditions. The complementary solution is then given by:

f =A.2!*t -dAX -o=,uJ ().-u)-Qa,)"=a

The value of the variable at a given point of time can be represented by the final solution:

Y, =Y' aY' =-9-+ A(a)t' (l- a)
(4.s.2)

For stability of equilibrium, it is necessary that the absolute value of the characteristic root

should be less than unity: )"< 1.It implies that the deviations or distortions will eliminate with the

passage of time and the variable will retum to its equilibrium value. In the opposite case, the

variable is likely to diverge (go away) from the equilibrium or the time path will be

divergent/explosive. Further, the sign of the characteristic root determines the nature of the time

path. A positive sign implies that the time path is monotonic and a negative sign means that the

path is oscillator.v-. It is therefore necessary to check for the existence of 'unit root'in the data

before carrying out estimation.



For this purpose, rve apply the Duckl'Fuller (1919) test on the variables to ensure that thev are

stationary, i.e. there are no unit roots in different series. The Dicke}' Fuller (DF) test is an

appropriate and simple method for testing the order of integration. If the variables are stationary

then ols can be safely applied fbr further investigation

.1.5 Data Considerations

We intend to use the time series annual data for Pakistan ecolloln\ from l9l? to 2011. The

'ariahles 
ilcllde the ('6lsulners Price Indt.r (CI)l) as l pro\\ lncilstlre of irlllirtiorl. i\ll as

nleasure of monel supply. and the Gross Donresric Prodtrct ((;DP)al currellt markct prices. I'ht'

data is ilill be taken ft'our World Development Indicators. Pakistau Economic Sun'cr'. the

Statistical Bulletins of the State Bank of Pakistan and other reliable sources.

Using the rnethodology followed by Rao and Nallari(1996), the following variables are

constructed, which will be employed in the study:

Seignorage revenue (S") :AM/GDP, where M2 component of money supply is used as proxy for

money supply. .

Inflation tax revenue (ITR)= n*mn, where mn: IWGDP (money-income ratio) and zr is the rate of

inflation. For the construction of variable (dm), the mean value of the series: mn:M/GDP

computed above is used as a proxy for constant money-income ratio. Given this constant, the

new nominal money supply is computed that would be needed to maintain this ratio. The change

in nominal money supply (in proportion to GDP) from one period to the next is calculated that

will maintain the constancy of money income ratio. The variables so constructed are shown in

the following table, which will be used in the subsequent analysis'
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Years S, as %, of GDP ITR as % of GDP dm asTo of GDP Amn asTo of GDP

t9'72-i3 7.629398 2.6s9235 2 8t _1538 4.540210

t9"13-i 1 + 5.124283 r0.88844 8.161890 -4. I 07300

974-'15 -0.437410 ? s.s'72666 9 .t919 t 4 1t .29484

975-',76 *5.892523 7.038108 9.641 190 -2.234491

916-'.17 9.215909 2.708666 6.3 81419 4.r71500

91'7 -18 s.98866 1 3.987951 5.033399 r sr6859

t978-79 6.628651 2.45',7628 6.138919 0.67871',7

l 979-80 6.91 3 1 10 3.564t79 4 07995 I 3.078050

r 980-8 1 5.630071 1.953983 7 I 58695 - I .6 r6288

rrSfttl 1o3l6eo I lo;+e:'t
roa:-s:f ;:oor'r, l-- r.to8lr6 -

r 6.68551:r----
(1 11191 l(r

i -2.481q98

I.11168J

Table 4.1: Construction of Variables

l 986-87 5.c)971i9

I 7el16l I

J 10:06.r -l 08.+3 86

l.ll60l -'1 {!llll_l_ _ __ --+ 
rr: I8 11 l

l 283066 I

-----l
.t.722111 0.8062i_r l

1.6.181213 -s07681 l

r 987-88 6.38521-l 2.r2lll0 1.3 I I 159 2.00 r 3 56

988-89 "2.958473 3.6_55850 6.489729 -3.945639

989-90 *2.686149 3.0577'70 5.220905 -2.384462

990-91 4.081732 3.542742 4.289190 0. l 56r 43

991-92 6.241792 4.620987 6.73s263 0.05279s

992-93 9.6870'14 4.064937 6.660819 3.558226

993-94 7.008329 4.553672 4.084473 2.908836

994-95 6.7'72259 5.659581 6.222228 0.1 02 1 95

995-96 s.286931 s.3'18202 6.9s77',l0 -2. r 88309

996-97 7.695457 4.776235 5.107570 2.4',70444

997-98 8.004326 s.4833 56 5.404619 2.16t947

998-99 *3.435692 2.936518 3.966131 r.0s3006

r 999-00 * 1.853675 856741 3.7',79153 -2.329975

2000-01 4.1736r1 .685301 9.8820s5 -6.225558

2001-02 4.0747 55 .232584 3.882s40 0.5s6554

2002-03 6.23s382 .423137 2.322302 4. l 00660

2003-04 6.925713 .3s2894 3.695088 3.173330

2004-05 8.232214 3.60034 r 5.77 5931 1.936380

2005-06 7.217781 4.45',t935 5.630143 0.824889

2006-07 5.64387',l 3.529254 8.89'7479 -4.6313 I 8

2007-08 7.813742 3.604277 4.718482 2.877712

2008-09 *2.346298 8.833734 5.597255 -3 .887201

2009. 0 5.179555 5.496427 8.26659'7 -3.272244

20 0- I 5.382s26 5.710623 4.776509 0.865978

20 l- 2 1.026296 4..165905 7.96 r 3 55 -3 .663 6i 5

20 a 3 5.808026 3.86519',7 3.828601 2.139219

?0 3-r1 5.2775619 3.1612733 .1.3 5.{7-56 I .196456

20 4-15 3.888009 2.919063 4.56881 I -0.522046

38



As evident from the above series, there are certain outliers in the data. For instance, the

seignorage (aso/oof GDP) is very lorv for the years 1984-85, 1988-89, 1989-90, 1998-99,1999'

2000, and 2008-09 and the change in monel' supply (Amn asolo of GDP) is negative. Still for the

1,ear 1974-75, the seignorage is negative but the inflation tax is very high.

4.6 Tests for Stationaritl'

As discussed above, \\,e are dealing u'ith the time series data on monetarv variables and therefore

It is necessar\ t() test tlre series firr statiorraritr befbre tltese cottltl hc trseel ftlr lirrrllal itnalrsis.

Ihe clata rrn the ylriables cplcernecl arc thereli)re c()nti()ntecl ttt thc:\Dl] tests anci the resttlts are

sh()u n belovr :

Table 4.2

Variable ADF t-statistics Probability Result

Amn -6.3 0.00 r(0)

IIIN.7[ -3.5 0.0111 I(0)

Dm -5.8 0.00 r(0)

sn -5.6 0.00 r(0)

As evident from the above, the probability for all the variables is P<0.05, and so they exhibit

integration of order I(0), which means that all the variables are stationary. In this case, there is no

need to apply further the co-integration tests and the OLS method can be safely applied for

further analysis.
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Chapter 5

ESTIMATION AND ANALYSIS OF RESULTS

5.0 Empirical Results

After discussing the model and data in detail and after passing through the necessan' tests

regarding the health of data, we are nou' in a position to proceed tou'ards estimation. We discuss

and anall'ze the resrtlts of different rnodel brieflv.

5.1 Estimlted Results using the Cagan Nlodel

t he entprricol ver5i()lt ol'thc ('agan rnoclel discLrssed tn chaptcr-J (l-clttlttiotl "l.ltis rcprodttcc-tl

belon' ftrr reaclr relerctlce : S,,: L/,, - ttl -\tlln* (t: llln'lt r tlr

The results of regression are shorvn below in Table 5.1.

Table 5.1: Dependent Variable: Seignorage as percent of GDP
' Method: Least squares, Sample: 1972}}l4,Included observations: 43

Variables Coefficient Standard errors T statistics F prob

Amn 0.589566 0.064236 9.178t72 0.0000

Iiln.7[ 0.266062 0. I 00705 2.641984 0.0117

C 4.s9sr06 0.436327 10.53134 0.0000

R-squared 0.689184 Mean dependent var s.558130

Adjusted R squared 0.673643 5.D. dependent var 2.1051L9

S.E. of regression 1.202605 Akaike info criterion 3.27407t

Sum squared resid 57.85034 Schwarz criterion 3.396946

Log likelihood -67.392s3 Hannan-Quinn criterion 3.319384

F-statistic 44.34672 Durbin-Watson stat 2.115504

Prob(F-statistic) 0.000000

(-1.1 )
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The estimated fgnction is given as: S,: 4.59 + 0.58 Amn + 0.26 m,,. n

It is evident from the results that both the variables are significant. An increase in the inflation

tax (mn.n) by l%pushes forward the seignorage revenue (Sr) by 0.26%. Likervise, an increase in

the money-income ratio (Am) by, l% rvill lead the seignorage to increase b1' 0.58%. The results

shorv that a direct (exogenous) increase in the high po,uvered monef induces inflationary trends.

u'hicl-r in turn qenerate the seignorage for the governtnent. In other n-ords. 1m,, atld Iflr'fi are

sisnrtici.rnt ruttl 1ro5i1i1e tlt-tc-l'tninltltls tri scignorllge rc\ elltlc

Ra.iu (l(X)l) estirnated a sirnilar ltrodel ltrr lrtrlian ecr)lt()ttt\ and calctrlated seigllorage attcl

iptlatiol [it\ t'e\euuc b1 tblloriing Rao and Nallari methttdologl.-fheir results sholr a positirc

correlation between the inflation tax revenue and inflation rate during the sample period. Further,

changes in the money-income ratio, inflation tax revenue and changes in nominal money supply

are significant determinants of seignorage revenue. Therefore, the results obtained in the present

study are consistent with those of other researchers following the same methodology.

5.2 Estimated Results using the Rao & Nallari Model (1996)

We have also tried to estimate the model proposed by Rao and Nallari (1996). The model adds

an extra explanatory variable'dm'to the original Cagan model. As a result of this modification,

the R-squared increases from 64oh to 96% which indicates that the variable concemed is highly

significant. The model has been discussed in chapter-4. We reproduce below the model

(Equation 4.2) for ready reference:

Sn=00* 9r Amn + B2r.mn*p3dm+ u1 (4.2)

We tested the model for Pakistan and the results are shown in Table 5.2 below. The estimated

function is given as:

S,,= -0.01 + 0.90Amn+ 0.08 7r.mn+ 0.94dm
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Variable Coefficient Standard errors T statistics F prob

dm 0.9460s0 0.068424 13.82623 0.0000

Amn 0.904651 0.039075 23.15148 0.0000

Il1n.7t 0.081572 0.042295 1.928637 0.061 3

C -0.019766 0.292810 -0.067504 0.9465

5l') 7 7627 0.0000

I R-squared To-geoqaal- rrt"rn dependent rrr Ji.soal-tlrtt
I

Adjusted R squared 0.962912 S.D. dependent var 2.105119

S.E. of regression 0.405411 Akaike info criterion L.L41L75

Sum squared resid 6.245619 Schwarz criterion 1.345906

Log likelihood -19.53398 Hannan-Quinn criterion L.5429L2

F-statistics 273.60692 Durbin-Watson stat L542912

Prob(F-statistic) 0.000000 Wald Statistics 336.8904

All the explanatory variables are significant at 5% level as indicated by the t-statistics. The

results intimate that if inflation tax (mnn) increases by loh, the seignorage revenue (Sr) is likely

to increase by 0.08%. Likewise, if the money-income ratio (Am") increases by lo/o, the

seignorage increases by 0.90%, and if d. increases by lo/o, the seignorage increases by 0.94%. in

other words, the impact of money-income ratio and the change in ratio (dm) on the seignorage is

very significant. The R-squared shows that 640/o of the variation in dependent variable is

explained by variation in independent variables.

Our results are also consistent u'ith those derived by other researchers. As discussed in the

literature review, the models by Rao and Nallari (1996) and Swati (2002), both estimated for

Table 5.2: Dependent Variable: Seignorage as percent of GDP
Nlethod: Least Squares, Sample: 19722014, Included obsen'ations: 43

l-4ry1r- -l 0.64-s r28 0. r1066
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Indian econorny indicate that the extra explanatory variable 'dm' in the original Cagan model

improves the goodness of fit. They found that all the three variables are significant determinants

ofseignorage revenue.

5.3 The Rate of Inflation and the Maximum Seignorage

Finalh'. \\'e estimate the relationship betu'een seignoraee artd intlation according to the

relationship discussed in chapter--l and reproducc-d belor.r:

(-1.-i I

As explained earlier. rr'e have introduced thc'square ternr to capture the non-linearitr in the

relationship between seignorage and intlation rate. The results are shorvn in Table 5.3.

The estimated equation is given by: S :4.12 + 0.371n- 0.018212

. Table 5.3: Dependent Variable: Seignorage as percent of GDP
Method: Least Squares, Sample: 1972 2014,Included observations: 43

Variables Coefficient Standard errors T statistics F prob

II 0.377711 0.212s49 1.777052 0.0832

2
IE -0.018295 0.007704 -2.374143 0.0224

C 4. l 25988 1.209105 3.4t2432 0.001s

R-squared 0. I 87989 Mean dependent var s.568012

Adjusted R squared 0.147389 S.D. dependent var 2.105119

S.E. of regression 1.943802 Akaike info criterion 4.234383

Sum squared resid t5t.t347 Schwarz criterion 4.357257

Log likelihood ratio -88.03924 Hannan-Quinn criter. 4.279695

F-statistics 4.630222 Durbin-Watson stat 1.460235

Prob(F-statistic) 0.015532
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Tl-re first order condition is straight forward that will give the seignorage maximizing lerel of

inflation: given S = 4. 12 + g.377n - 0.018nr , then OSldn = 0.317 - 0.036 r = 0 , rvhich implies

that II* : 0.377 I 0.036 : lloh. The second order condition is negative, which confirms the

m aximization principle.

It is clear from the above that the seignorage maximizing rate of inflation fbr Pakistan economv

during the studl period is I106 per aru1lun on the average. Floriever. this is onh' a rough

eslimate. Inllatitrn is a conrplex phenontcnon and therc i.u'c s() r'nlur\ irtlernitl itttcl e\lentirl

determinants ot'intlation. lncrease in hieh poucrcd nronev is one sourcr. of intlation butt it is not

the onll'source.

We have also tried to estimate the money demand function (equation 3.6 in section 3.3),

originally suggested by Cagan (1956) to find the revenue maximizing rate of inflation. The

results indicate that the rate of inflation capturing maximum seignorage revenue is 145% per

annum. However, this result is not consistent with the conditions prevailing in Pakistan. Further

the Cagan model only captures the linear relationship between inflation and seigniorage. In order

to capture the non linear relationship between inflation and seigniorage, the alternative model as

suggested by Jafari Samimi (explained below) is used. In case of Pakistan, the government does

not depend entirely on money creation to finance its expenditure.

Samimi (2012) analyzed the relationship between inflation and seignorage for Iranian economy.

The study used a simple quadratic model (shown in the beginning) to find the rate of inflation

that maximized the seignorage revenue. The study concludes that the requisite rate of inflation is

78o/o per annltm while Laffer curve relationship holds between seignorage and inflation. In

contrast, the present study finds that seignorage maximizing rate of inflation for Pakistan is I 1%.
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Likeu,ise. the studies conducted bv Samimi (2011'), Korap (2006). Nkurunziza (2004) Neumyor

(1995) also conclude that Laffer curve relationship holds between inflation and seigenorage

revenue. The present study also concludes that inflation and seignorage follows Laffer curve

phenomena. We further discuss the practice of generating seignorage in Pakistan over the long

run and bv all the governments, u'hether authoritative or democratic.

5.4 Seignorage: Theory and Practice - A Comparative Analp'sis

\\Ic havc calculaterl the Seignorage rcvenue (S,,t ancl thc'lnf'lation'l-at rr'r'entrc'(l-[R1 1br lhc

Pakistan econont\ orer the long run i.e. li'om l97-l to lt)11. \[e also shou the real (iDP gror.lth

ratc and thc corresponding optimal seignorage that fbllous 1l'out Irricdnian tbrmr"rlation (zcro

int'lation as discussed in chapter-3): S=dM/P=y^.m = (dy/y)*(M/P). The results are shown in

Table 5.4, The decade-wise position of average seignorage during the sample period is also

summarized.

It is evident from the table that during 1970s, seignorage remained about 5.9% of GDP on the

ayerage. Obviously, the larger ratio of seignorage during the period under reference (Bhutto

regime) was due to a greater reliance of the government on monetary expansion and drastic

devaluation of the crurency. Due to nationalization of banks in 1970, the government eamed a

larger amount of seignorage.

In the era of 1980s, total seignorage remained about 4.8 per cent of GDP. This figure remained

low as compared with the position of 1970s and 1990s. During the 1980s, government received a

larger amount of capital inflows in the form of grants, aids and remittances. These inflows might

have decreased the reliance of the government on printing of money for resource generation.
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Table 5.4 Actual and Optimal Seignorage

Years Sn as 7o of GDP ITR as %
of GDP

INFLATION
RATE (CPD

GDP
Growth
Rate

Optimal
Seignorage as 7o

of GDP

t972 1.629398 2.659235 5.181237645 L_'t 0.024196

197 3
*5.121283 l 0.88841 23.07008103 6.8 0.066202

t971

197.5

- 0.43711 ?

--5 J9r-5ll

e 572666

rc38r08

26.66303185

20.90450916

1.5

tt
0.0780s 7

0 0+1-Ls I

lg ,.'7

1978

------- 
-- 

j
5 988661 : -r.g8r()51 I 10. I1196769r- - t- --l6618651 I t.-1-ir628 I Ot-18691667tl

av

l
1'7

0()r5l6t

t979 6.9r3r I 3.561I 79 8.2610169',76 5.5 0.0663 5 5

r 980 5.63007 4 4.953983 I 1.93823091** 7.3 0.092549

Average s.9t% 5.31% 13.404 5.2% 0.06r

l98l 4.031690 4.634924 I1.87991359t{' 6.4 0.08086

t982 7.3096s3 2.408196 s.903528784 7.6 0.09533 8

I 983 7.587839 2.',791461 6.36203350 6.8 0.088 r 98

I 984 *1.770049'.?? 2.426043 6.08716673 4 0.0538s2

r 985 5.22555 2.283066 s.61483922 8.7 0.t0266

l 986 5.99,t139 1.518618 3.50641425 6.4 0.05533 s

1 987 6.385213 2.12111 4.68121854 5.8 0.046'114

I 988 *2.95847322 3.65585 8.837937023 6.4 0.060586

l 989 *2.686149?? 3.057',?7 7.844264738 4.8 0.046587

l 990 4.081732 3.542742 9.052131553 4.6 0.047981

Average 4.82% 2.84% 6.91% 6.2% 0.678

l99l 6.24t792 4.62098',7 11.79127034** 5,6 0.0596s8

1992 9.68'707 4 1.064937 9.5090.1 l46l 1.7 0.0833 r9

I 993 7.008329 .1.5_s3672 9.913661't6 -.l 0.023915
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t994 6.1'72259 5.6595 8 r 12.36819439** 4.-5 0.05 r 282

199-s 5.286931 5.318202 12.31357852** .1. I 0.050659

1996 7.695457 4.776235 1 0.37380859 6.6 0.079634

199',7 8.004326 5.4833 56 t 1 .31 549289 1.7 0.02173 I

r 998 *3.435692?? 2.9365 r 8 6.228004154 3.5 0.048641

1999 * 1.853675?? r .85674 r .1. 1.126371 8 t 1') 0.0n291

2000 .l.l 736 r I

- ar*

I .68,s301 .r.36666-15 t3 t.9 0 01or79 |

- {l (,x --- -l1..*C-l---r6tl, -l l[),),, l--_- u3rr{- -T--rli_--i 
0()-l.l

t00l 6 t15382 rJ23L17 - ff*-***- r i- 0 00761

200i 6.925113 r.35289{ 2.914t31',701 1.1 0.0 t r.15 I

2004 8.232214 3.60034 r 1.444624693 7.5 0.020039

2005 7.21't781 4.457935 9.0633273',1 9 0.024329

2006 5.643877 3.529254 7.921084401 5.8 0.015496

2007 7.813',t42 3.604277 7.598684411 6.8 0.0l8lrs

2008 *2.346298 8.833734 20.28612109 7.2 0.020142

2009 5. I 79555 s.496427 t3.64776506** t.6 -0.00465

2010 s.382s26 5.',l10623 13.881 13926** 3.8 0.01090r

Average 5.90% 3.92% 8.90% 4.83% 0.01264

201 I 4.026296 4.465905 11.916',76947** 3.84 0.01 059

2012 s.808026 3.86579',7 9.68s0534 l 3.65 0.00705s

2013 5.27756196 3.16t27326 7.68950366 4.03 0.000806

2014 3.888009 2.919063 7 .t9t67 t 4.24 0.0092s 1

Average 4.75% 3.60% 9.10% 3.94% 0.006
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During the period of 1990s, the total seignorage remained about 6.0 per cent of the GDP. The

government increased its dependence on printing of money to finance its budget deficit during

the decade. In addition, the government also borrowed substantially from the commercial banks

along with SBP during this period. Likervise, the seignorage revenue during the decade of 2000s

remained about 5.9o/o percent of the GDP,

'l-able 
-5..1 shorvs that the ovelall seignorage in Pakistan has beett in the range of 1.796 to 9.69'i, of

(iI)P during the sarnplt"'period (197j-l0l-1t. ignoring the oLrtliers lirr thc rcar 197-1. lhc'ilventse

seignorage rale is al'rout -i.,ioo ol'(iI)['drrling the santple perioc'l. 
-l'hc'ovcrall seignorage attd

inllation rate remained positirc'11 oo-relatc'd during thc santplc period e\cept in case of verl'high

and low inflation (see Figure 5.1).

Fieure 5.1 Trends of seigniorage and inflation in Pakistan from 1972 to 2014
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During the years 1973,1975, and 2008, the seignorage revenue decreased as inflation was very

high (around 20%). On the other hand the seignorage shorved a rising trend during the years

2000,2001,2002, and 2003, when inflation rate was below 5%. This leads to the conclusion that



the seignorage and inflation follorvs the Laffer's curve phenomenon to a large extent,i.e. rising

inflation leads to high revenue up to a certain level beyond rvhich the revenues tend to decline.

Likewise, the Inflation Tax revenue has been in the range of 1.2 % of GDP to l0o/o of GDP

during the q,hole sample period rvith an average of 3.9oh of GDP. The overall rate of inflation

and inflation tax revenue shou' a positive relationship during the sample period except in the case

of rerl'higli inflation during 1973 to 197-1. During this period. rvhen inflation rate increased

tionr ll o,'n to f6o,r. the inf'latiolt tA\ re\-enue decreasecl front i0.8 u,; tt'r 9.-5 
"n 

(sec Fiutrre -5.21.

Figure -5,1 frends ot'intlation tar and intlation
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-+CPI INFLATION RATE
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It would be interesting to compare the estimates of inflation tax and seignorage revenue of the

present study with those of other studies. The study conducted by Arby (2006) for Pakistan

economy concludes that inflation and seignorage show positive conelation during the sample

period (1972-2005) except in two extreme cases of very high and very low inflation. During the

early 1970s, seignorage revenue decreased as inflation was rising above 20% and in early 2000,

seignorage revenue increased when inflation was below 5%. The present study also concludes

that seignorage revenues decreased during the vears 1973-1975 rvhen inflation rvas high (around

20%) while the revenues showed an increasing trend during early 2000 u'hen the inflation was

20r0
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lou,, i.e. below 5%. k is interesting to note that the 'credit' of high inflation periods goes to the

PPP governments, headed by Prime lvlinister Z.A. Bhutto (1973-75) and again the periods

headed by Mr. Asif Ali Zardari (2008-10), whereas the credit of low inflation periods goes to the

Martial Lar,r, governments, headed b1' General Zia-ul-Haq (1980-85) and again headed by

General Mushanaf (2000-2004).

Accordilg to Arbl'. the overall seignorage rernained at about 5.79'i, of thc- GDP on the average

ri.hilc- inflation tar remainecl at about lo1, of the GI)P clurins the santple periotl. ,'\ccortlittq to tlte

estirnatiops ol'the presenl stuci1,. the aremgc. scignorag.. retnainecl at ab()ut ,5.-5'lo ot'thc GI)['}

duringtliesapipleperio<1.Thus.ourc'ntpirical resultsareitrlineu.iththoscof Arbr (1006).

5.5 Summary of Empirical Findings

The above results indicate that the inflation tax revenue, the change in money-income ratio, and

change in nominal money supply needed to maintain a constant money-income ratio in face of

the real growth constitute the important determinants of the seigniorage revenue. The seignorage

maximizing rate of inflation estimated for Pakistan is around 11%, which is consistent with the

rate prevailing in practice.

The results show that seignorage in Pakistan remained around 5.5% of GDP on the average

during the sample period (1973 to 2014). Further the statistical relationship between seignorage

and inllation rate for Pakistan economy shows that both remained positively correlated during

the sample period except in the few years when inflation was either too high or very low' In

general, the findings imply that the relationship between the two variables follows the Laffer's

curve phenomenon; i.e. rising inflation leads to high revenue up to a certain critical level beyond

which the revenue tends to decline.
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Chapter 6

CONCLUSIONS AND POLICY IMPLICATIONS

6.0 Background Summary

The governments of developing countries ttsualll, face the budget deficit problem. This is mainll'

because of the inefficient taxation sr stem on the one hand and the ever-increasing needs of the

goyernments pn the 6ther. particularlv c.n the plea of accelerating the process o1' grorvlh ancl

dc\clr)111c1t. 
'l5erc arc also socio-poliricAl rcasor.rs lirr lrertrr [rrttlgct rlcllcits lrcsitlcs llttreli

economic reasons. lneftlciencv of the government machinerl, and the rvtde spread corruption in

all tiers of the civil and militari'bureaucracv stand at the top. The governments harc to relv on

different sources including intemal and extemal bonorving as also bank borrowing to finance the

fiscal gaps, Borrowing from the central bank is easier for the government as compared to other

sources of financing the deficits but it is inflationary in the final effect.

The govemment makes a profit when it borrows from the central bank because the cost of

producing new fiat (paper) money is far lesser than its face value. This gain on new money

creation is called seignorage. This revenue increases with rise in the rate of inflation up to a

certain point beyond which it starts decreasing. This is because the demand for nominal money

balances falls if people expect a decrease in their purchasing power. The relationship between

seignorage and the rate of inllation is well explained by the Laffer's curve.

The seignorage remained a significant source for the governments to finance the budget deficits

throughout the past history of Pakistan. Data for the time period 1973 to 2011 shows that

inflation and seignorage have positive correlation except for the periods of very high inflation. It

was therefore considered irnportant to er,aluate the determinants of seignorage re\/enue as also to

evaluate the critical inflation rate beyond rvhich the seignorage u'ould be declining.
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6.1 Conclusions

The present study has used the Cagan (1956) model as the starting point for the purpose followed

by its variants like that suggested by Rao and Nallari (1996) to evaluate the determinants of

seignorage revenue in Pakistan. F-urther. an attempt has also been made to estimate the

seignorage ma.ximizing rate of inflation for the econom)'r,ia the Laffer's curve phenomenon.

l-he results rcvealed that the inflation tax revenue. the changc- in tnonel -income ratio. and change

irt nominal nt()ucv strpplr neeclecl to nraintain u c()nsttnl nt()ne)-ittctrt.nc t'itti() c()llsistt'l-tt with thc'

real grouth coustitute the inrportaut cotnpollents ol'tltc'seigrtirlrage.'l'hc seigtlorirgc- Ittaritltizirlg

rate of inflatiou cstimated lbr l'}akistan is around 119r. riliich is consistent nith thc rate

prevailing in practice. The results show that seignorage in Pakistan remaitled around 5.5% of

GDP on the average during the sample period (1973 to 2014). The statistical relationship

between seignorage and inflation rate for Pakistan economy shows that both remained positively

correlated during the sample period except in the few years when inflation was either too high or

very low. As such, the analysis concludes that the relationship between the t'wo variables follows

the Laffer's curve phenomenon.

The present day inflation is a complex phenomenon. There are many sources of inflation, both

extemal and internal. However, the excessive reliance of the govemment on extra money

creation to filI up the budgetary gap has been one of the most important sources of inflation. The

study also evaluates the optimal seignorage, which would have been available to the

govemments even at minimal inflation (creeping /tolerable) if money creation was endogenously

determined and linked to the real growth rate of income.
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6.2 Policl, Implications

The findings of study have important policy implications. The monetarl' authorities (SBP) should

make the utmost efforts to keep inflation and money growth rate at some moderate level in order

so as to avoid the inflationary' spiral in the econom)' leading to social unrest. It is important tbr

the polic,v makers to be verv careful *'hile exercising their authoritl'of monev creation and using

the seignorage as a solrrcc of revenue. The inflation rate ought to he lttlc-rable tbr the societl' at

largc and nlust not be ctrmbersonrc t() the ptror sesmr'nts ttf tlte strcietr.

i:llbrts shoulcl theretbre be made ttt generatc- nlorr- re\enues lrttnt the traditional stlurccs br

ntaking thc taration svstent elllcient. Unnccessarl ptrblic expertditurc slttluld be cut dou'tt and

the menace of widespread corruption curtailed. Likewise, reliance on borrowing and money

creation should be minimized as far as possible. Instead of looking at the seignorage maximizing

rate of inflation, which is around lloh per annum, efforts should be made to curtail inflation by

following the rule of thumb and keeping the money growth rate in the close vicinity of the real

growth rate of the economy. After all, high rate of inflation badly affects the lower-income

segments of the society and leads to social unrest, uncertainty among the economic agents, and

ultimately to political instability. These factors, in turn, can adversely affect the efforts of the

government directed towards development and prosperity.

6.3 Limitation of the study

The study has tried to investigate possible determinants of seignorage revenue but there exist

some other indirect determinants such as public debt, fiscal deficit, interest rate etc., which have

not been investigated due to data and time constraint. Trying to model the effects of these

variables on seignorage can open an interesting area for future research.
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