
Institutional Repository - Research Portal
Dépôt Institutionnel - Portail de la Recherche

THESIS / THÈSE

Author(s) - Auteur(s) :

Supervisor - Co-Supervisor / Promoteur - Co-Promoteur :

Publication date - Date de publication :

Permanent link - Permalien :

Rights / License - Licence de droit d’auteur :

Bibliothèque Universitaire Moretus Plantin

researchportal.unamur.beUniversity of Namur

MASTER IN ECONOMY: GENERAL

The indexation of financial assets : an economic analysis for monetary policy

Scholtes, Cornelis

Award date:
1973

Awarding institution:
University of Namur

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 03. May. 2024

https://researchportal.unamur.be/en/studentTheses/25472362-e96d-4112-a323-d2b7e8182126


FACULTES UNIVERSITAIRES NOTRE-DAME DE LA PAIX - NAMUR 

FACULTE DES SCIENCES ECONOMIQUES ET SOCIALES 

ANNEE ACADEMIQUE 1972-1973 

The Indexation of Financial Assets • 
An Economie Analysis 
for Monetary Policy 

Cornelis SCHOLTES 

Mémoire présenté en vue de l'obtention 

du grade de Licencié et Maître en Sciences Economiques et Sociales. 

JURY D ü MEMOIRE : 

MM. Jacques de GROOTE 

Charles JAUMOTTE 



To my parents, 



We are grateful t o Professor J a cques de Groote and î-Ir . Frans Junius, 

bath of the Fati.onal Bank of Belgium , who suggested this tapie tous. 

He are greatly indebted to Professor J acques de Groote and to 

Professor Charl es Jaumotte, bath of the Pa.cul té des Sciences Econo:r.üques 

et Sociales at t amur, for the sponsorship of our research. 

We acknowledge their many hel pful comrnents and suggestions as well as 

their stimµlating interest in the sub j ec t. 

Our research benefited very much from a half year ' s stay a t the 

Economies Department of the Bank of F1nland . 

\'le express our gratitude f or the hospitality that made our efforts most 

productive . 

Sorne of the key ideas originated in the many fruitful conversati ons 

with a broad team of s t aff economi sts of the Bank of Finland . 

We remember particularly rlr . Kari Puumanen of the Economies Department , 

who spent much of his t ime on reading our early papers . 

We feel acknowledged for his unvaluable help in the empirical par t of 

th i s work. 

Wc f ee l equally ol)liged to Professor Jean Paunio of the University 

of Helsinki for his kindness to allow us to expose our views within the 

framework of one of his Post- Graduate Seminar s on Honetary Economi es . 

We feel much indebted to :i'Trs. Noël for her devotedness at the type

wri ting stage of this wor k . 



C ON T ENTS 

I n t r o d u c t i o n 

Chapter I - An inquiry into the potential demand 
for index- tied assets 

Introduc tion 

I 

Page 

V 

1 

1 . 1. A generalized theory of liquidity preference 4 

1 . 2 . A model of demand for assets 5 
1 . 2 . 1. Sorne behavioural assumptions 5 

1 . 2 . 2. Demand equations for assets 6 
1. 2 . 3. The yi el d- effect induced by infl a t ion 8 

1. 2 . 3. 1. Inflation and p:roporti onal changes 
in real rates of return 8 

1.2.3.2. A comparative statics analysis of 
a change in a. rea.l r ate of return 10 

1. 2. 3. 3. A development of the second order 
conditions 11 

1.2.3.4 . Applying the Leontieff- Hickx Theorem 13 

1 . 2. 4. The risk- effect induced by inflation 15 

1 . 2.4.1. The response of demand to a 
change in risk 15 

1.2 . 4.2 . The response of demand for al l monetar y 
assets to a global change in risk on 
monetary assets 16 

1 . 2.5 . 11he portfolio- effect of inflation 

1 . 3. A few inflation- hedges considered 

1.3. 1. Houses 

1.3.2 . Shares 

1.3 . 3. Productive capital goods 

1 . 3.4. Consumer durables 

20 

20 

20 

21 

22 

22 

1.3.5. Foreign currencies 23 

1 . 3.6 . Hedging against inflation and risk 23 

1.4. Inflation and potential demand for index- t i ed assets 23 

1.5. Demand for real assets and resource- al l ocation 25 

1 .6 . Conclusion 27 



II 

Chapter II - Inflati0n and the maturity of monetary debts and assets 28 

Introduction 

2 .1. A discrimination of i nflationary ri sk- effects on various 
types of monetary assets 30 

2.2 . A model of adjustment of nominal r ates of interest to 
anticipated inflation 33 

2.2 . 1 . Assumptions 33 

2 . 2 .2. Inflation and the marginal efficiency of capital 34 

2.2 . 3 . The mechanisms of adjustment 36 

2.3 . The effects of inflat ion on the term structure of 
monetary debts and assets 40 

2 . 3.1. The debtor ' s concern with the term structure 
of his mone tary debt 41 

2.3.2. The creditor's concern with the term structure 
of his monetary assets 43 

2.3.3 . Inflation and l ong- term financing 47 
2 .3.4. Infla ti on and financial intermediation 48 

2.3 .4 . 1 . Inflation and non- monetary financial 
intermediari es 48 

2 . 3 . 4.2. Inflation and monetary financial inter-
mediaries 

2.4 . Conclusion 

Chapter III - An investigation on the risk- free nature of index-

51 

54 

linked monetary assets 56 

Introduction 

3.1. The index- linkage of financial assets as an institu-
tional arr angement 58 

3 . 1.1. The types of indexes used in recent experiments 58 

3.1 . 2 . The use of additional clauses on the working 
of index- compensation 62 

3 . 1. 3 . 1:/ha t should be linked to the index ? 6 4 

3.2. A partial eq_u ilibrium analysis of nominal and index-
linked bond- markets 65 
Introducti on 

3.2 .1. A calculation of rates of return on nomina l and 
index- linked bonds 66 



3.2.2 . rfüe equil i brium relations between nominal and 
real r a tes of return on nooinal and index
linked bonds 

3. 2.3 . The equilibri o n re l ation between subjec tive 
rates of return 

3.2.4 , A graphica l il lustration of Palander 1stwin
marke t s system 

3. 3 . F.lnpirical evidence on the demand for nominal and 
index- linked time- deposits in Finland 

Introduction 

3. 3.1. The data 

3.3.2. A specification of the model 

3.3 .3. The technique used 

3.3 . 4 . The empirical results 

3.3 .5. Conclusi on 

3.4. An investigation i nto the risk- free nature of index
tied monetary assets 

Introducti on 

3 .4 . 1. The partial equilibrium analysis confr onted 

III 

70 

73 

74 

79 

82 

84 

87 

89 

92 

95 

with the demand for money 96 
3.4 . 2 . The response of market- prices of nominal and index

tied assets to changing rates of anticipated in-
flation 99 

3.4. 3. The condition for the risk- free nature of index-
tied monetary assets and empirical evi dence 103 

3.5. Conc lusion 

Chapter IV - The indexat i on of financial assets 
and advantages for monetary policy 

Introduc tion 

i ts implications 

4 .1. The destabilizing char acter of the index- linkage of 
financial assets 

Int roduction 

4 . 1.1. A schematical comparison of the causal relations 

108 

ll0 

110 

in the static adjustments 112 



IV 

4 .1.2. Sorne el ements of the dynamics of the ad justment 
process in connecti on with the index-linkage of 
f ina ncial assets • 114 

4 . 1 .2 . 1 . The ~ynamics of inflationary expectat ions 114 
4.1.2 . 2. The dynami cs of the term structure of 

mone t ary assets demanded 117 

4 .1.3. The implications for monetar y pol icy in connecti on 
wi th the index- linkage of long- t erm monetary assets 118 

a) A more active open-mar ket policy 

b) Decycling the index 

c) The spreading of the i ndex- linkage 

4 .1. 4 . Conclusion 

4 ,2. The benefits associated with index- tied debts in 
monetE1,ry po licy 

Introduc tion 

4.2.1 . The effectiveness of debt- manageBent in 

118 

119 

122 

123 

124 

inflationary economi es 124 

4.2 .2. The index-linkage of financ i a l assets as one 
more ins t r ument of mone t ary policy 133 

4.2.2 .1. An open-market policy with index- tied 
and nominal government bonds 133 

4. 2.2.2. The index- linkage of financial a ssets 
and the risk of def ault 136 

4 . 2. 2. 3. The index- linkage of f inanc i a l assets 
in connection with banking 138 

4 . 2 . 3. Conclusion 139 

C o n c 1 u s i o n 140 

B i b 1 i o g r a p h y 144 

- § -
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I N T R O D U C T I O N 

Durinr; the l ast three decades, a number of countries have experimen

ted wi th the index- linkage of fixed- interest financial assets in face of 

the continuous post- war inflation . 

The most striking and well- known examples are Finland and Israel, but in 

other industrial ized countries, the i ndex-linkage has been appl i ed to some 

financial assets as well: in France , private and nationalized companies 

i ssued index- linked bonds , i n the Netherlands and in Denmark mor t gage l oans 

have becm recently tied to an index as well . 

Such an inclex- linkage of financial assets is, of course, in many res

pects a basically institutional arrangement. Eence a tht'oretical approach 

to such a measure should at best be elabor ated in vi ew of economic and, 

more preci sely , monetary policy . 

Unfortunate l y , deci sions to link financ i a l claims to an index in face 

of a continuous infla tion have never been thought of as a means of econo

mi c policy in at least two countries where the index- linkages wer e appl i ed 

on a l arge scal e: in both I sr ael and Finland, the impl ementation of finan

cial index- l inkages was achieved under particular historical circumstances . 

As a result, one may not corne rel evant and general conclusions on the ef

Îects of an index-linkage from ~he only ompirical observation of those 

experiments . 

Hence , wha t i s needed is an elabor ate theoreti cal analysis of age

ner a l character so as to be in a positi on to evalua te ex ante the costs 

and benefits assoc i ated wi th index-tied financ i a l instruments in a free

market economy that experi ences a continuous inflation. 

Account of particular institutional char acteri s tics mRy then be taken by 

appr opr i ate :r1od ifications of the assumptions made in such a theory . 

We a i m at pr ovidi ng the policy- maker with a strong theoretical tool to eva

luate the index- linkage of financi al assets ae a solution to the financ i a l 

probl emstha t ar i se in inflationary economi es a nd to sta te the theor e tical 

conditions for an efficient working of the index- linkage . 
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The financial problems arising in the face of inflation , will not be 

analyzed in the framework of a particul ar type of inflationary process as 

defined by its causes, i.e., for instance , a demand or a cost-push infl a

tion. This would involve a l oss in gener al ity and any conclusion on the 

effects of a financial index- linkage would be sub ject to the particul ari

ti es of the inflationary pr ocess assumed. 

We shall rather contemplate the financial effects of inflation most 

gener ally defined as a permanent increase in value of a broadly representa

tive i ndex, whatever the causes of this increase in value may be. 

In such a theoretical approach to finMcial indexation as a monetary poli

cy measure, answers should be given to a few questions that are direc tly 

related to the pr actica l problems of its implementation. 

These questions could be formulated as follows: 

- Is there any good reason to expect index- tied financicl assets· to 
be favourably acceptod by the general public, in other words will 
they effectively compete with other types of assets that the public 
may have decided to hold in face of a continuous inflation? 

- The future real value of all monot ary asse ts becomes uncertain in 
times of inflation and the index- linkage appl i ed to those assets 
is likely to remove this risk- effect of inflation. 
As it secms hard to conceive to link all monetary asse ts to an 
index, is there any good reason to link ono monetary asse t rather 
than another monetary asset to an index? 

- What are the economic v riablos to be considered when assessing 
the chances for the in-:;x-linkage to be succesefull and t o work 
in the way expec t ed? 

- What ar e the responsabilities of t he monetary authorities in con
nection with the problomsthat may arise, once financial index
linkages have beon effec tively impl emented? 
Is there any need of management of index- tied financial systems? 

- Does the indexati on technique serve other specific purposes of mone
tary policy, apart from i ts being o. soluti on to some financial 
distorsions brought about by inflation? 

The first question will be answered in our chapter I. 

The problem of the acceptance of index-tied monetary assets is crucial . 

Indeed, if ~othing points to the potenti a l demand for this type of asset, 

it cannot be issued as a debt-instrupent,unless issues are made at very 

unfavourable terms . This problem will be tackled in the framework of a 
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general model of demand for assets . 

It will be shown tha t inflation causes a reallocation of wea lth from mone

tary in to r eal assets. Consider:ing the properties of r cü assets from the 

risk point of view, this reallocation may be expected t o decrease general 

welfare . Consequently, if an index- linkage applied to mone t ary assets pre

serves the more optimal allocation under gener al price- stability , there 

can be no doubt about the demand for index- tied asse ts in infla tionary 

economics . 

Our chapter II demonstra tes that monetary assets may be ranked accor 

ding t o the ariount of risk borne in infla tion, bonds being the mos t r i sky 

monetary asset and money the l ess ri sky rnonetary asse t . 

This is because interest- bearing monetary assets may change in nominal mar 

ket- va lue which money cannot. I f thor o is some relation between inflation 

and thos e changes in market-value , L e . in r a tes of interes t, long-term 

monetary assets will be more risky than short- t erm monetary assets and money . 

This r el a ti on between infla tion nnd r atas of interest will be examined in 

a macro- oconomic model. Its i mplica tions will be ano.lyzed a t a macro

economic l evel. The main result will be a genera l tendency to shorten the 

average maturity of monetary debts and a.ssets,which ma terializes , f or ins

t ance, in a gradual disappear ance of markets for honds and fixed-interest 

l ong- t erm capital . 

I _ our chapter III, we a::_:ci a t demonstrating how t '. 1e index- linkage 

sol ves the probl em of infla tion - induced ch2.ngos in marke t - value of l ong

term monetary asse t s . 

This may be done thr ough a simultaneous analysis of tho difference in res

ponse of market- values of nominal and indcx- tied asset- prices to changing 

r a t es of infla tion . As the power of the argument is in the comparison,we 

f irst dovelop a theory of the re l ati on between the r a t es of interest on 

nominal and index- ti ed assets, which will be integrated into the macr o

model of chap t er II . 

Sorne e l ements of this partial equilibrium will be tested in an economotric 

approach t o the demand f or nomina l and index- tiod assets in Finland. 

It will be shown as a by- product that, if ther e i s no r e l a tion betwoen 
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the market- value of monetary ascets, i.o . their r a t es of interes t, and in

flation , in which caso no ranking of monct,'.J,ry assets according to the amount 

of risk borne in inflation can be established , the index- linkage will not 

effectively work as a risk- reducer. 

In our chapter I V, some attention will be paid to the expected per

verse effects of the index- linkage inheront in the dynamics of adjustment . 

As we wi ll show, these perverse effects, may be avoided through a more ,'.J,cti

ve open- market policy and active management of index- t i ed financial systems. 

Moreover the index- linkage m~y be useful from many other points of vi ew . 

I t will make debt-management more effective in inflation and reduce the 

risk of default in stabilization- p.olicies . 

Thos e four chapters deal with , we thi nk , the main e l ements to be consi

dered in an approach t o the index- linkage of financi,'.J,ili assets a s a measur e 

of monetary policy . 

We tr i ed to keep the whole analysis as close as poss ible to current 

economic theory and t echniques. 

This work may be seem as an attemp t to demonstrate how these current econo

mic theory and techniques may be used in an appraisal of the costs and be

nefits associatcd with such an institutional arrangement as the indcx- lin

king of financi,'.J,l assets . 
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Chapter · I 

AN INQ.UIRY INTO THE POTENTIAL DEMAND FOR INDEX-TIED ASSETS 

I n t r o d u c t i o n 

Thi s chapter is an inquiry into the possible demand for index-tied 

f i nancial assets, most generally defined as securities whose interest-pay

ments and r edemption-values are linked to a specific value-index, so as to 

pr e:serve their purchasing-power as measured by this index. 

The analysis i s deliberately developed in the context of inflation, 

not of deflation. It is a preliminary approach to a global discussion of 

t he expected benefits and costs associated with index-linked financial as

sets. 

Indeed, a first thing to dois considering all the elements that point to 

a potential demand for this type of assets in inflationary economies. 

If there i s no demand for this kind of assets, it cannot be issued as a 

debt-ins t rument, unless the market-rates of interest are very high. 

Consequently,no debtor would raise loanable funds through the issue of in

dex-tied claims and a:ny further discussion on the merits of index-tied 

debts would be aimless. 

The attractiveness of and hence the potential demand for index-tied 

assets dc~ends on their ability to compete with other tyyes of assets in 

t imes of inflation. 

Consequently, the potential demand for index-tied assets must be eva

luated in the framework of a system of demand-equations for assets. 

The demand for each asset is assumed to depend on its own rate of return, 

on the rates of return on all the alternative assets and on a number of pa

r ameters that refer to the risk-properties of those assets. 

In the framework of such a demand system, we shall try to evaluate 

the effects that inflation will have on the demand for broad groups of as

sets, once inflation cornes to be expected. 

I nflation will be defined as a permanent increase in value of a representa

tive index that reflects the nominal prices of goods and services currently 
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consumed. Those goods and services are exogeneous to the model. The increase 

in the index must be regarded as an exogeneous variation in the parameters 

of the model tha t are "defla ted" by the index. 

The broad groups of assets which we shall consider are defined according 

to the impact of inflation on the real value of the incarnes yielded by 

those assets. 

The group of real assets contains all those assets yielding incomes that 

are measured by flows of goods and services produced. 

The group of monetary assets contains all those assets yielding incarnes 

that are fixed in terms of money. 

The effets that expected inflation will have on the demand for mone

tary and real assets will be evaluated under the assumption that so far no 

index-tied asset is available. 

After having shown that expected inflation increases the demand for 

real assets as a group at the expense of the demand for monetary assets as 

a group, we shall consider those real assets that are cu.rrently regarded 

as effective inflation-hedges. 

Contemplating the empirical properties of those inflation-hedges, we 

may evaluate the empirical conditions of a portfolio-reallocation intimes 

of inflation and compare the optimal portfolio intimes of inflation with 

the optimal portfolio intimes of general price-stability. 

If the availability of index-tied assets - i.e. assets link:ed to the 

representative index refered to above - would have allowed a better alloca

tion of portfolios intimes of inflation, there can be no doubt about the 

potential demand for index-tied assets. 

From a methodological point of view, the effets of inflation on the 

demand for monetary and real assets will be deduced as follows: 

- The se t of demand - equations refered to above will be deduced from 

a maximized utility function subject to a wealth constraint. 

The demand for each asset will prove to be a function of all the ra

tes of return and the variance-covariance parameters. 

A comparative static analysis may be applied for a change in all those 

parame ters . 
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So far the procedure is entirely analogous to Sh. Royama 1s model(l). 

- As we fcou:s the analysis on the demand for groups of assets rather 

than on the demand for a single asset, we shall resort to the second

order conditions for a maximum and to Hickx'inequalities between rates 

of substitution in order to get meaningful results for groups of as

sets. This application of Roy,ama's model to a study of inflationary 

effects remains ours. 

- We assumed that the effects of expected inflation could be validly ap

proximated by small variations in the parameters that enter the demand

functions for assets, i.e . by a comparative staticsanalysis . 

This implies that astate of inflation should be considered as very 

close to astate of general price-stability which rnight be true for 

very low rates of inflation only. 

- The utility function chosen is quadratic. With this type of function 

optimum portfoliœare calculated as functions of expected rates of 

return and of variance-covariance parameters that refer to the risk

properties of those assets . This technique was in fact innovated by 

Harry Markowitz( 2) who proved that, if investors calculate the risk on 

assets by the variance of the rates of return, then utility functions 

will be quadratic. 

J.-K. Arrow, however, has demonstrated that the investor 1s behaviour 

may not be validly expressed by a quadratic utility function, as such 

a function impliex a risk-aversion tha t increases with the investors' 

wealth. In other words, the richer the investor the greater is aver

sion to risk. Arrow rejects such a behaviour, because itaeems to con

tradict empirical observation( 3). 

Hence we shall assume that the quadratic utility-function is a good 

approximation of the investor's true utility-function. 

Sh. ROY.AMA, "Substitution and Complementarity in the Choice of Risky 
Assets", in D. Rester and James Tobirn "Risk-aversion and portfolio
choice", N. Y. 1967. 
MARKOWITZ Harry: "Portfolio Selection.Efficient diversification of In
vestments", N. Y. 1959. 
ARROW John-K. ~ "Aspects of the Theory of Risk-hearning", Yyô Jahnsson 
Lectures, Helsinki 1965. 



1.1. A GENERALIZED THEORY OF LIQUIDITY-PREFERENCE AND THE RANGE 
OF ASSETS CONSIDERED 

4 

The keynesian theory of liquidity-preference attempts to explain the 

transactional terms at which creditors are ready to transfer purchasing

power to debtors. 

In equilibrium, the more investment is marginably productive, the more 

creditors are willing to finance it, as rates of interest are high. 

The individuals'gain through interest-earnings coincides wi th the marginal 

productivity of the community's capital stock. Horeover, in the long-run, 

the growing capital stock tends to increase the marginal productivity of a 

given stock of labour and hence the real wage rate. So far the social bene

fits from investment go hand in hand with the individuals'gain from inte

rest-earning assets. 

Although such a theory gives insight in the process of capital accu

mulation, it is necessarily simplified, as it restrains too heavily the ul

timate wealth-owners'choice between various types of assets. 

One must realistically enlarge the keynesian range of assets tha t are all 

monetary, as f ar as ultimate wealth-holders are concerned, so as to inclu

de "real" assets that the public may consider as pos sible alternatives to 

monetary assets. 

In the context of inflation, defined as a steady decline in the purchasing

power of money, this generalization of liquidity-preference becomes a cru

cial point. Indeed, as the real value of all assets labeled in monetary 

units is affected by the inflation so defined, inflat on is likely to affect 

the demand for those asse ts, as soon as wealth-owners become infla tion

conscious. They may consider, for instance, tha t in the face of inflation 

holding "real" assets safeguards their wealth in terms of purchasing-power 

more efficiently than holding monetary assets. 

Would this mean that intimes of inflation wealth-owne:œ should convert all 

their monetary asse ts into real asse ts? 

Quite clearly we need a general theory of demand for assets to specify 

all the relevant parameters that individuals may be assumed to consider 

when deciding to hold their wealth in different forms. 
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Meaningful results may then be obtained if it can be shown how inflation 

affects those relevant parameters, when it cornes to be expected. 

TI·Jughout the next theore+··.cal developments, we wül assume the absen

ce of any index-linked assets; il we may confront later on the meaningful 

results to the so far plausible characteristics of index-tied fina.ncial as

sets, we may find out what elements point to the potential demand for index

tied assets in inflationary economies. 

1.2. A MODEL OF D:EMAND FOR ASSETS 

1.2.1. Sorne behavioural assumptions 

a) When allocating his wealth, the investor is assumed to be sensitive 

to the rate of return expected on his portfolio and toits risk. 

Harry Markowitz (op. cit.) has shown that, if the investor measures the risk 

of his portfolio by the variance of the rate of return, his utility function 

must be quadratic. 

The use of such a function is mathematically convenient and the quadratic 

function is a good approximation to other concave functions. 

The investor's behaviour is assumed to be validly approximated by Tobin 1s 

(1) quadratic utility function 

u = (l+b) + b y
2 

y where u = ordinal utility function 

y= total real wealth. 

The function is assumed to be always increasing with real wealth. 

Hence we have: 

i; = (l+b) + 2 b y ? 0 

l+b 
y 7 - 2 b 

l+b 
y < - 2 b 

for b ~ 0 

for b < 0 

b) Aggregation over the assets 

The model of demand will be derived from a maximized utility function 

subject to a wealth constraint. This procedure may possibly not be used 

in the case of assets because of the extreme volatility of asset-market. 

(1) TOBIN, James, "La préférence pour la liquidité en ·. tant que comporteme~-': 
face au risque", in Richard S. THORN, "Théorie monétaire", PP• 153, 
182, Du.nad, 1971. 
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An approach by partial derivatives might then remain without any signifi

cance. This is why we assume partial aggregation over largely substituable 

assets, say, for instance, monefa.ry claims with differen"b maturities. 

The prices and r ates of r eturn of the aggregates are then likely to be more 

sticky and not affected by rather erratic fluctuations. 

We assume the investor alloca tes h:i. s weal th between "n II of such assets. 

c) The investor 1s parametric environment. 

Each asset 11i" has a rate of return "g . 1
~ which is a stochastic varia-

i 

ble following a distribution that we need not specify further than by its 

mean and variance. 

This rate of return is equal to current income earned on the asset, or the 

services provided, plus any possible appreciation or depreciation in the 

asset'sprice minus possible user-costs such as physical depreciation. 

Ma thama tically, we have 

E(g.) -= g., 
J.. .L 

for the mean 

E(g. - - )2 v .. g. ::; 

1 1 ll 
for the variance 

E L-(g.- g.)(g.- g.)-j ::; (S' .. 
1 1 J J J..J 

for the covariance between g. and g .. 
J.. J 

The mat:rix [6i.j] of all the variance-covariance parameters must bP, positive 

semi-definite . 

This is because risk cannot be nega tive, and if x. is the amount of asset i 
l 

held 9 t e cal risk on the portfoL J will be 

m n n n 
/_ [ oij X. X.• And \ r (j .. X. X. > 0 hence l;-c;~.1 is posi-L 
i =l j=l l J i=l . 1 J..J J.. J - · 1J--

J= tive-seni definite. 

d) The time-horizon and maximizing behaviour. 

The investor is assumed to maximize expected utility at the end of a 

single period. In the absence of debt issues against himself this investor's 

maximizing behaviour is subject to the constraint of his initial wealth. 

1.2.2. De.!!!§:_nd equations for assets 

The main lines of the mathematical analysis below arc analogous to 

Sh. Royama 's approach. The application of the model as an approach to in

flation remains ours. 
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By virtue of our hypothesis a) and d) 9 the demand equations for assets 

may be yielded by maximizi:ng the Lagrangean L g 

r n -
L = E [ul + Â I t= x. - y 1 

- L . 1 l 0 
l= -

W.dere x . = amount of asset "i" 
l 

y
0 

= amount of initial wealth. 

or L = E [ (1 + )y + b y
2

] + Â [ f x. - y l 
. l l a-

y= 

l= 

where y i 2 real wealth at the end of the 
period. 

n 
.L x.(1 + g.) 

l l 
i=l 

where y i s stochastic as the g . 's are sto-
chastic. l 

n n n l -j L = ( 1 + b) L x. ( i +g. ) + b Y- L fS'. . + ( 1 +g . ) ( 1 +g . ) 
i=l l l i=l j=l lJ l J 

X.X. 
J. J 

One may usefully notice that 

a) L = (l+b) E(y) + b [E(y)] 2 + b.V 
n 

where E(y) = L x.(i+g.) is the expec ted real wealth at the end of the 
. 1 l l • d 

and 

l= perio 
n n 

V -- [ _[ (). . X. X . 
i=l j=l lJ l J 

is t he variance of the total return on the 
portfoli o, i.e. its risk. 

It follows that for risk-lovers b > 0 

and for risk-averters b < O. 

b) A fundanental difference with neoclassical demand theory is that 

the "objective"pararneters-yields and covariances - enter the utility func

tion. 

Maximizi:ng L wi th respect to xi, i=l. . . n 9 and À we get 

l 1
. = (1+g

1
.)(l+b) + b f [ ~ .+ (l+g.)(l+g.)l x. -À = 0 for i=l. •• n 

J. j=l lJ l J j J 

= o. 
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Those are the first order conditions. 

The second order conditions will be specified in a comparative statics ana

lysis bc l ow. 

The first-order conditions yield a system of (n+l) simultaneous equa

tions in (n+l) parameters (l+g .) i=l ... n and y. 
1 0 

For a given variance-covariance matrix, we may then express the vector 

[ ,!, \ J as a function of the vector [ l+g, y 
0

] • 

This yields our demand equations ~ 

x. = x. Ï(l+gl , ... (l+g ) 
1 1 - n 

for k,e = 1 ... n 

i=l . . . n. 

and À = ~ [-(l+g1), ... , (l+g) ;; Y ; G,k 1 • n o e-

Analyzing the effects of inflation on wealth-allocation behaviour 

arnounts to considering its effects on the para.meters entering the demand 

functions for assets. 

The yield effects of inflation may be obtained by changes in the real 

rates of return. The risk-effects of inflation may be deduced from changes 

in the elements of the variance-covariance matrix. This is alla matter of 

comparative statics. 

1.2.3. The yield-effect inùuced by inflation 

1.2.3.1. Inflation_and_proportionnal_changes_~~-E~~!_E~~~~ 
of return 

We define anticipated inflation as an expected increase in value of 

the representative index used by the investor when converting his nominal 

wealth into real wealth. 

The index must obviously exclude the prices of any of the "n" assets 

in the investor 1 s portfolio. It will rather reflect the value of money in 

terras of cu:rrent consumption goods . 

So defined the inflation affects the real rates of return on all those 

assets the incarne en which is fixed in terms of money. 
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It does not affect the r a t es of return on all those assets yielding incomes 

measured in tenns of real goods and s ervices provided with prices increasing 

a t the r .:J. t e of our representativ index. 

Hence changes in the r a t e of i nfl a tion induce changes in the real ra

t es of return on a l arge number of assets. Quite obviously we need an analy

tical t ool that allows t o deal with the demand for a group of assets. 

The Hickxian theory of demand(l) states that f or proportionnal changes 

in their prices a bundle of goods behaves as a single good. This s t a t ement 

is known as the Leontie~Hickx Theorem . 

Does the inflation bring about a proportionnal change in the rea l ra

t es of return on a given bundle of assets? 

This will be true,if the real r a t e of return does not t ake into a c

count possible price variations of assets and if it is defined as the income 

yielded by an asset, expressed as a percentage of its original price . 

I n this case , the real rate of return on typically monetary assets changes 

with the r ate of infla tion. The r eal rate of return on asse ts yielding in

cames in the form of r eal goods and s ervices will not be such a function 

of the r a t e of inflation. 

If price variations were ta be considered changes in real r2.tes of re

turn would not be proportionnal. One possible price-vari ation, for ins tance, 

could be tha t one induced by incTeasing r a tes of in teres ·'; when capita l mar

kets tend to discount the expc" cted inflation. Under such conditions , the 

longer the maturity of interest-hearing debts the greater the capital l osses. 

This complicated ma tter has a more macro- economic character and will be trea

ted in our next chapter. 

Wc may not prove the Leontieff-Hickx Theorem in the case of asset

choices,unless we have calculQted the r a tes of substitution among assets and 

the relations linking those rates . The r a t es of substitution are generated 

by a compar a tive statics anal ysis of a change in a rate of return, the rela

t i ons by a development of the second order conditions. 

(1) Sir J. HICKX , Valeur e t Capital , Paris, Dunod 1968, p. 45. 



1.2.3.2. A_Comparative_sta.tics_analysis_of_a_change 

in a real rate of return 

Our first order conditions for an equilibrium were 

10 

(l+b)(l+g.) + b ~ r~. + (l+g.)(l+g .)l X. - À== 0 for i==l, .. n 
]. . 1 : J.J ]. J - J J= -

n 
r 
i=l 

X. - y = 0 
]. 0 

How does the system respond to a variation in g
0

? 

Differentiating for d g , we 1.ave : 
e 

b z_· [-~ .. + (l+g.) (l+g .)1 Ô~Xj + b(l+g. )x - ..M._ = 0 
• 1 • J.J 1 J g 1 8 ô -J= - e g e 

for 11 i ,} e 

(l+b) + b Y° r \1: .. + 
.-1 1 J.J ] 

ox. 
(l+g.)(l+g.) _J_ + b(l+g) + b 

i J ô- e 
n ( - ) ôe L x. l+g. - - = 0 

j=l J J ôg 

n 
L 

i=l 

ôx. 
]. 

J= -

== 0 

In matrix form , we have : 

mll . . . . . mln -1 ô:x:1/ Ôg 
' e 

1 1 
1 1 
1 

ôx / ôg mel . . . . • m -1 en e, e 

ôx;, ô g mnl . . .m -1 nn n, e 
1 -

-1 -1 0 ô À/ ô g
8 

where mij == b [~j + (l+gi)(l+gj)] 

ge e 

for if. e 

(l+gl)xe 0 

n 
( 1 +g ) X + X . ( 1 +g . ) l+b +- 0 

+ e e . 1 J J b = 
J= 

(l+g )x 0 
n e 

0 0 

Writing the successive ma trixes as [ M], [D:, [GJ and [oJ we may write the 

system more conveniently as~ 

and 



-1 -1 
mll . . . . . mln vll vln 

where [M] -l me l m -1 1 vel V 
= en en 

V 
mnl m -1 vnl V 

nn n..'1 

1 -1 0 V n+ll V n+ln 

where v .. i s the cofactor of m .. and v t he determinant of [MJ 
lJ lJ 

For such a notation, the elements of rnl may be written as - .. 
ô xi [l b 
-Ô =- b++ g 

e 

n ] v. n • v .. 
[ X. (l+g .) ~ - X I (l+gh) 2.!.s 
·1J J V e}l V J= 1= 

11 

V ln+l 
V en+l 
V nn+l 
V n+l n+l 

Sh. Royama (op. cit . p. 31) has shown that the second terni a t the right-

hand side of the equation is a wealth-effect that is analogous to the income

effect in usual demand theory. 

-Hence the first term is the effect of a chEnge in ge on xi provided that 

the investor is compensated for the change in g so as to leave hirn on the 
e 

same level of utility. 

This is essentially the interpretation of the substitution term in usual de

mand theory . 

Writing the substitution term as S. 9 we have ie 

The term 

S . = ie 

= -

in brackets 

rl+b --+ 
b ·-

[ x .( l+g.)l 
j=l J J -

[ l~b + E(y)] 
V . ie 

V 

is positive because 

V. ie 
V 

y> -
l+b 
2 b for b < o. 

1.2.3.3. A_development_of_the_second- order_conditions 

Following Samuelson (1), we may 1,,ri te the second- order conditions for 

our problem as 

(1) SAMUELSON, P., Fondements de l 1Analyse Economique, Gauthi er-Villars, 
p . 322. 



n ÔL ~ 

L~l 
h. h. -< 0 L... ôx. ôx. j=l J. J J. J 

lI ôQr.x. - y 7 
(+1) h. = 0 deri ved fi·0m l 0-

l Ôx. 
l 

This becomes for Tobin ' s utilit3r function 

11 

n 
L b 

j=l 

.[ h. = 0 
i=l l 

1
,- ( -)( -v ~. . + 1 +g. 1 +g . ) 1 h. h . < 0 
l.. lJ l J J l J 

The matrix rc0~ .7 i s positive semi- definite . 
t.:; lJ-

We assume r<:>::. + (l+g.)(l+g.)l ta be vositive-definite. 
- lJ l J -

Hence b [6" .. + (l+g.)(l+g.)l is negative definite for b <O 
J.J l J -

12 

This means that a regular maximum may be reached in the only case where the 

investor h~s an aversion to risk. As all our conclusions on the effects of 

inflation will be derived from the second order conditions for a maximum, 

we must continue the analysis under this altogether realistic assumption . 

Hickx(l) derived from t he second order conditions a number of ru.les 

that apply to the rates of substitution and may be used in the context of 

our problem as we have similar conditions for a maximum. 
n 

- Hickx derived his "third. ru.le", L p . S .. = 0 9 f rom an expansion of the 
j=l J lJ 

bordered Hessian relevant ta the behaviour of the consumer. 

Our bordered Hessian 1:1 i s 

Hence(-1) 
n 
L 
j=l 

V . 
rJ 

. Expanding by the last row 1,-m have 

(-l)v ,+ (-l)v 2+ ... + (-l)v + O.V 1 = O. ri r rn rn+ 

n r1+b ] = 0 ~ ~ S . = - - + E(y) 
j=l rJ L b 

n V . 

[. _LJ. = o. 
V j=l 

(1) Sir J.R. HICKX, Valeur et Capital, Paris, Dunod 1968 , p. 289. 
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m m U 
- Deri ving his "fourth rule" he found I L ~s 

r=l s=l 
z z < 0 r s 

By the way of analogy, we have 

So we have z . z. 
J. J 

where U i s the cofactor of u rs rs 

( z , z) may have any value. r s 
m m v 

L
._... ~-Lê. z z <o 

• ~ V r S 
r=l s=l 

= -

for 1 ~ m < n and any value of ( z , z ) 
r s 

[
l b l m m v •• 
...±.... + E(y) [ L -2:.J. z . z . 

b 1 • 1 . 1 V J. J .__... __ __,. - J.::: J= 
·::, 0 

0 

for 1 j n ~ m and any value of (z.z.) 
l. J 

We shall need this property in the analysis of all the inflation-induced 

effects . 

1.2.3.4. Applying_the_Leontieff-Hickx_Theorem 

We may now devide the set of "n" available assets into two subsets ac

cording to the impact of changes in the general price level , as measured 

by our representa tive index1 on the real value of incarnes earned on those 

assets. 

The first subset (x1 ... :isi) contains those assets earning incomes t hat are 

fixed in terms of money . 'J:hey will be generally defined as "monetary as sets". 

Real incomes earned on chose assets decl i ne at a rate equal to the rate of 

inflation . The second subset (x 
1 
.... x) contai ns those assets earning in-

m+ n 
cornes in terms of goods and services provided and hence the inflation lea-

ves their real value unchanged. 

We may now consider the global substitution effec t that inflation in

duces in the wealth-allocation process . 

The marginal change in demand for asset "i" in response to a change in 

a real rate of return gis expressed as (cfr p. 11) 
e 

ô x . Il b n l v . 
__ J. - - ....±.... + L x . ( 1 +g . ) .2:.§. 

Ô - _ b J"=l J J _ v 
ge 

Writing the substitution effect as S. , we have 
ie 



ôx. 
1 -ô-ge 

= S. ie 
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The varis ti on in the e:xpected re, :.. gain on as set "i II in 1 e sponse to a propor-
-tionnal change in the real rate of return be expressed g may as e 

ô x . ôx. n vik - 1 - - 1 - - S. - - L (l+gk) gi 6g /g = go gi ô g = ge g . -gi g . X . 
1 ie e e V e e e k=l 

The variation in the e:xpected real gain on asset "i" in response t o propor

tionnal changes in "m" real r ate s of return g on "m" rnonetary assets may be 
e 

expressed as: 

m ôx. ID 
, -g -g 1= 
c_ e i ôg 

e=l e 

The variation in the expected real gain on the whole group of "m" monetary 

assets in response to proportionnal changes in the "m" real rates of return 

on · "m" monetary assets may be e:xpressed as 

ID ID Ôx. ID ID m ID n vik 
' I - - 1 c- T - - S. E. >- - -

'r (l+gk) /...... ge gi 6 g = L ge gi g .x . g . 
i=l e=l i=l e=l ie i=l e=l e e 1 k=l e 

The first term of the right-hand side of the equation is the global 

r ate of substitution, the second term is the global- wealth effect. 

By virtue of our second-order conditions, we know that 

ID ID 

[. r: ge ~. S. > 0 
i=l e=l 1 ie 

cfr (1.2.3-3) 

The sign of the subs titution effect is definitely positive. 

V 

So the change in demand for monetary assets depends as the sign and magnitu

de of the wealth- effect. 

In the case of demand for goods, Hickx considers negative income-effects 

as very unlikely,whenever the size of a sroup i s large. His argument may be 

analogously invocated in the case of asset-choices. 

So far, we achieve the next meaningful result : 

When the inves tor e:xpects an increase in the rate of inflat ion, he 
enlarges the share of real assets in his total re nl wealth,as the in
flation effects negatively real gains on monetary assets. 

This is the yield-effect of inflation. 
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The inflation induces however another effect that occurs quite inde

pendently from the yield-effect. This is the risk-effect. 

1.2.4. The risk-effect induced by inflation 

Inflation does not only affect the rea l gains expected on monetary as

sets, it also makes their future value in terms of purchasing power uncer

tain. This is to be regarded as an additional consequcnce of inflation. 

Indeed, even when rates of intereat on interest-bea.ring monetary assets 

allow for the expe cted rate of inflation, it remains basically uncertain 

whether factua l inflation will exceed, be equal, or fall short of this anti

cipated inflation . 

There is obviously bo reason to expect any risk-effect on real asset hol

dings. Real assets are sub j ect to risks that may be due to their specific 

character, but unrelated to the developments in the pu:rchasing- power of 

money . 

Insight in the risk-effects of inflation may be given through a compa

r a tive statics analysis of changes in the variance-covariance parameters 

en-Laring the demand functions for asse ts. 

1.2.4.1. The_res12onse_of_demand_to_change_in_risk 

Deriving the equilibrium conditions for a change ind .. , we get 
1J 

mll . . mln -1 ôx /ôcr .. 0 0 
- 1J 

mil . . . m. -1 bx. 0 
in J 

mjl . . . m. -1 + bx. = 0 
Jn 1 

mnl 0 . m -1 Ô X / ÔO-.. 0 0 nn n 1J 

-1 . -1 0 ô ). / ô ~ij 0 0 
1,.. ·-

In abreviated form [M] [D) + [X] = 0 

[D] = - [N] -1 (X] 

hence 
Ôxk - bfxi viJ v.k + X. 

= .J J 
ô O""ij V 



16 

k Ô~ 
Adopting Roy.ama ' s notation T .. = 

6
- we can easily derive the risk-

1J 0-: . 
effect s of i nflation from the second order1 Jconditions. 

1. 2 . 4 .2. The r esponse of dcmand for all mone t ary asse t s to a 
global_change_in_risk_on_monetar-J_asse ts __________ _ 

Cons i dering the bundle (x1 . . . xm) of monetary asse ts, we derivo the 

sign of a change in domand for al l mone t ary assets in responsc to a change 

in the risk- parameters of monetary assets (5'" .. 
1J 

i=l ... m 
j=l ... m. 

The choice of the risk parameters that inflation i s likely to a'fect 

results from the following considerations. 

First of all, there is no reason t o expect the yields on real assets to 

become mor e uncertain or risky intimes of inflation. 

1Ience , r eal yields on real as sets will tend to dis play in times of infla

tion the same variance - and covariance - parameters as under conditions 

of gener al price- stability. 

Secondly, it seems to be arbitrary to assume the covariances be tween mone

t ary and real assets to be affected by infla tion in a positive or negative 

di rection. 

Thirdly, something definite may be said about the effects of inflation on 

those risk-parameters that r efer to monetary assets only. 

Quite clearly,inflation tends ta increase the variances of real yiel ds 

on mone t ary as sets. Under candi t ians of general price- s ·;abili ty, the expec

ted real yield g on a moneta.ry assct may be written as : 

where i i s the market-rate of interest 

p i s t he expected market- value of 
e the asset considered 

p is its current price. 

hence (Pe - 1) i s the expected capital-gain 
p or loss . 

Under conditions of general price- stability, the risk of a monet ary 

asset may be expressed by the variance of its r ate of r eturn and we have 

i is fixed. 
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In inflation, the investor calculates his real yield as follows: 

g " 1 + (:e _ 1) - e where 8 is the expocted rate 
of infla tim .. 

The rate of infla tion 8 expected by the investor and by which he con

verts a nominal rate of return into a real r ate oî return is in fact the 

mean-value of a distribution of possible rates of inflation. 

In othor words, if he expe cts a ra te of inflation of 5 5'S, this must be re

garded as the mean value of a distribution that extends over a range of, 

for instance, 1 7~ to 9 o/~. 

Wha t is a.2 going to be, if the investor deflates his rates of return g 
by the r ate of anticipated inflation? 

In inflation, we have 

(

Pe 
g= i+-;-

and 

2 
where ô e is the variance of a probabili ty distribution of rates of infla-

tion 
<Je f pe _ 

1
) i sthe oo-variance between the r ate of inflation expected 

'\ p b;r the investor and capital gains or losses. 
\ 

As a result, expe cted inflation tends to increase the variance of real 

r a t es of return on monetary assets'if 

cr; - 2 oa,(:e _ 1) > o 

First of all , <:;: is necessarily positive_. 

Secondly, wha t may the sign of Jë, (: e _ i) be expe c ted to be ? 

Changes in market-values of monetary assets depend on variations in 

the r ate of interest. 

Hence , if there is no relation between the rate of anticipa ted inflation 

and the nominal rate of interest, there will be no relation bctwecm the 

rate of anticipated inflation and changes in the assets 'market-value and 

we have 
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2 2 2 
0-e, (:e _ ~ - O and a-g a o· ( :e _ fre 

If there is a funct ional relation between 0 and the nomi nal r ates of inte

rest , this function will be most probably positively sloped, i. e . nominal 

rates of interest increase with the expec ted rate of inflation (1) . 

Consequen tly , the increase in the r a te of an ti ci pa ted inflation will corres

pond t~apital- losses and decreases in the rate of anticipated inflation will 

imply capital- gains . Consequen tly, in ma thema tical terms , we have : 

and 2 \ 

) 
+ " - - 2 0- /p ) 

1 e El,( Pe - 1 

'------>O 

As under conditions of general price- stability t he variance of real 

yields on monetary asse ts was equal to: 

while under conditions of inflation it i s equal to: 

or 

2 
0 P' 

"-' 

if nominal r a tes of interest 
do not increase uith the anti
ci pated r ate of inflation 

2 2 ~(-:e _ f (f f3 2 
(>0 (:e _ 1) 

<-----.-------

if nominal rates of in
terest increase with 
the r a t es of inflation 

> 0 

we have (r-·
2 

/ <:: rr-
2 

/ 
g price-stability g inflation. 

The covariances of real yields on monetary assets will increase as 

well under conditions of inflation , This i s because monetary asse ts undergo 

inflationa.ry erosion, as soon as inflation i s defined as a decrease in real 

value of money . 

All monetary assets share this risk to t he same extent if nominal rates of 

interest do not tend to all ow for the anticipated rate of inflation. In 

(1) Thi s relation and its implications will be l ar gely discussed in our 
chapter II. 
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t his case, inflation depreciates equally the real value of money, savings

accounts, time-deposits, bonds, etc ... 

If nomin:-·l rates of interest inc-,ease wi th the rate of e:::-pected inflation, 

changes in the expected r a tes of inflation induced by changine factual ra

tes of inflation will c,ause capital-lasses and gains that tend to be larger 

with longer maturities of monetary assets. In this case, moneta.ry assets do 

not equally share the risk induced by inflation. 

It remain~ howeve~ that in both cases the inflation tends to increase the 

covariances of the real rates of return on monetary assets. 

After having specified the relevant parameters that infla tion tends to 

affect when it cornes to be expected, we shall determine the effect that an

ticipa ted inflation has on the demand for all monetary assets taken as a 

group. 

This meaningful result must be given by the sign of the expression 

m 

m m m 
L ~ ~ 

k=l i=l j=l 

m m 

ôx k 

ô~-, 1J 

ô~ 
Hence we have : / r:_ [_ ô 

k=l i=l j=l Oij 

m m m x. v .k + x. v ik 
= f r_ L - b 1 ,J .J 

V k=l i=l j=l 

hence 

m 

= - b L X . L L ...J1S. j m f m m v "k] 

i=l 1 Lk=l j=l v 
+ [ 

j=l 1 m m vvik] 
X . L r._ 

J i=l k=l 
m m 

where - b ~ 0 L xi = L x . 
i=l j=l J 

m 
[._ 
k=l 

m 

2-
k=l 

r ~ l +[ . 1 V 
J= - -

[ ~1 
• 7 V 
J=.... -

M - total monetary assets 

m m 
~ ~ 
L L 
i=l k=l ]} 

By virtue of our second-order conditions, we know tha t 

m m 

' L 
k=l 

' v.ik 
L 

V j=l 
< 0 
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As a result, we must have 

Thi s means that anticipated infla tion induces peopl e to hold less mo

netary asse ts, as those assets tend to become more risky, when measured in 

r eal value . In other words, even when r a t es of inter est compensate for the 

anticipa ted r a t e of inflation so as to suppress the yield-effec t, the inv~s

tor holds sti ll a l ar ger part of its assets in re~l form, as he does not r~ 

gard such an appropria t e increase in the r a t e of in t eres t as protecting 

him against the risk aff ecting the r eal r ate of return on his mone t ary as

se ts. 

1.2 .5. The portfolio-effect of inflation 

So f ar we have focused an attention on two independent causa l chan

nels through which infla tion tends to affect the demand for mone t ary assets. 

We shall call the combined effe ts of inflation "the portfolio-effect 

of infla tion 11 • 

Although the portfolio effect of inflation on the demand for r eal and 

monetary assets is certain, we should now find out what the r eal conditions 

of such a portfol io r eallocation ar e i n the menue of r eal assets availabl e 

today . 

1.3. A FEW 11INFLATION - HEDGES 11 CONSIDERED 

1.3.1. Houses 

Houses deserve especially ouY attention , aa their purchase i s in 

many cases the main targe t of wealth accumula tion by private inves tors . 

If there i s no reason to expect the real rents to be affected by the 

r a t e of inflation, the market value of houses should increase a t this r a te 

for a given rea l discount factor. 

But, while the general price-level of hous es keeps pace with the infla tipn, 

the price of a single dwelling may be subject to large fluctua tion~ because 

the secundary market for dwellings i s Lmperfect . The housing market deals 
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in highly differentiated goods and prices may vary with tastes, moderne~s 

and environmental elements. 

Anot:1er point is that, when yurchasing a house, the average investor 

must abandon any form of diversification,because the purchase of a house 

may absorb his t ot al wealth. 

If, however, weal th accumulation is wholly subject to the final purchase of 

a house, the inves tor may not be very sensitive to such an increase in total 

risk. 

1.3 . 2 . Shares 

Shares are a financial and rather divisible form of real wealth. When 

measuring the costs and benefits associa ted wi t h share- holdings,one must ta

ke into account the following i ssues : 

Indexes for share quotations and consumer prices over long periods 

tend to show close conformity; theoretical consider ations too point 

to conclusions in this direction. 

- The share market as a whole may be subject to cyclical vari ations that 

make the rela tion between the quotation index and the price index r a

ther weak in the short run . 

Fluctuations in profit on individual shares may be large in bath the 

short and the long run. 

Heuce, yield stability can only be ensured by l arge portfolios cove

ring a broad selection of tJrpes of shares. 

- Share-holding implies on the investor ' s behalf some appropriate know

ledge of market mechanisms which tends to set up an educational bar

rier to this type of inflation- hedge. 

The successfull expansion of mutual funds in the last decade tends to 

open the share- market to less professional and low-income investors . 

- In very open economies, the share-market might not provide investors 

with opportunities to hedge against inflation,as soon as domestic in

flation exceeds theworldrate of infla tion and worsens in this way 

international competitivity. Infla tion-hedging properties of shares 

would then be restricted to a given range of variation in the domestic 

r a te of inflation, unless the domestic rate of exchange is floating . 
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1.3.3. Productive capital goods 

When inflation leaves the real value of flows produced by capital goods 

and the :eal discount factor to . ~tualize them unchange~ productive capital 

goods keep their real value and provide a good opportunity to hedge against 

inflation. 

This type of real asset, howeve~ is par excellence an asset of which 

the rate of substitution to other assets is zero for almost all private in

vestors except those invested with the specific ability to use them in a 

production process. 

Moreove~ they are subject to physical obsolescence and their prices 

may va:ry with the relative prices of the goods produced and hence with tas

tes and consumption patterns. 

The marketability of this type of good is limited and secundary mar

kets may be very imperfect. 

1.3.4. Consumer durables 

Consumer durables provide their owner with a number of services that 

he consumes. There might thus be some discussion on the question to know 

whether durables are really a form of wealth-accumulation or simply goods 

that it takes some time to consume. 

This is ~o a large extent an emr·rical matter and very dependent on the 

investor's attitude towards durables as an alternative form of wealth-accu

mulation competing with other assets such as monetary assets and houses . 

.An empirical investigation conducted by Alan C. Hess(l) supporiBimpli

citly the view that durables are a good alternative form of weal t h-accumu

lation. This author estimated a demand-fu.nction for durables, containing 

the rates of return on different possible alternatives: houses and monetary 

assets. The estimation yielded very significant results and does entirely 

corroborate our theoretical yield-effect of inflation, as the demand for 

durablesproved to increase with the anticipated rate of inflation. 

(1) HESS, Alan c., "Houshold demand for durable goods, the influences of 
rates of return and wealths", The Review of Economies and Statistics, 
Feb. 1973. 
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1. 3. 5. Foreign currencies 

Foreign currencies are sometimes regarded as good infla tion- hedges. 

The matt r, however, is f airly corr licated and no straight :orward answer can 

be given. The underlying assumption is tha t the development of the purcha

s ing- power of the national monetary unit i s the basi c component of the evo

lution of the rat e of exchange with other curr enci es . The r ate of exchange, 

however, i s fixed by many other components as well. 

Moreover, foreign currencies cannot be regarded as very effective inflat ion

hedges in a fixed exchange-rate system,wheredevaluations occur unexpectedly 

and with no precise timing . 

All things consider ed , foreign currencies may not be regarded as good infl a

ti on-hedge s . 

1.3.6 . Hedging against infla tion and risk 

So f ar we ha-.re considered a few real asse ts that are currently r egarded 

as possibl e infla tion- hedges. 

If anything definite may be sai d about such a heterogeneous group of as

sets, it i s tha t they ar e likely to be more risky than mone t ary assets. 

The main argument for this conclusion i s that secundary markets for rea l 

assets, if any, a r e i mperfect as they deal in highly differentiated goods . 

Consequently, one of such assets rni ght not be soldat the average market

price, 8. some of its characteri · tics may bring about a rariation in its 

price r e l a tively to the aver age price of the assets traded on the market . 

2 • 4. INFLATION M-,1) POTENTIAL DWiAND FOR INDEX- TIED ASSETS 

If we want to find out what points to the potential demand for index

t i ed mone t ary assets we should first evaluate the changes in the inves tor ' s 

welfare ,after he has oper a ted a marginal realloca tion of his weal th from mo

neta1:y into real asse ts. 

(1) HESS, Alan c., The Revie,,; of Economies and Statistics , Feb. 1973 : 
11Househol d demand for durabl e goods , the influences of r nt es of return 
and wealth 11

• 
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Immediate common sense dictates that the risk-effect of inflation tends 

to affect the investor's utility negatively . 

In fact, when reallocating his v ,alth into larger shares of real assets, the 

investor tries to minimize the risk-effect of inflation by holding marginal

ly less monetary assets. He would, of course, avoid any risk effect on mone

tary assets by holding his weal th only in real forms, but then he would cer

tainly not minimize the total risk on his portfolio and probably not maximize 

the expected r a te of return. 

So we may assert tha t the optimal combination of risk and return intimes of 

inflation is obviously worse than the optimal combination under conditions 

of general price stability. 

Consequently there exists a potential demand for any device that would 

allow the investor to maintain the combina.tian of risk and r e turn that he 

considers as optimal under general price stability. 

Consequently, such a device should protect the inves tor against all the risks 

that inflation entails on monetary asset-holdings. 

An index-linkage of financial assets may thus prove to be advantageous to 

and hence demanded by the investor, if it entirely restores the conditions 

of portfolio-diversification under general-price stability. 

As definedin our introduction,the index-linkage of financial assets safe

gua.rds the real value of interest-payments and redemption-value of financial 

assets. ~oes it necessa.rily fol ] >W from this that an ind3x-tied monetary 

asset has the same risk-properties intimes of inflation as a non- index

linked monetary asset under general price-stability? 

In other words, does the index-linkage r estore the conditions of portfolio

diversification prevailing under general price-stability? 

This depends on a number of macro-economic conditions tha.t will be analyzed 

in our chapter III. 

Without proving it now, we ~ay assert that the index- linkage removes all the 

risks inherent ta inflation whenover the nominal rates of interest on ordi

nary monetary assets keep pace with the anticipated rate of inflation; 

index- linked monetary assets will prove to be less risky than ordinary mone

tary assets, if the nominal r a te of interest on ordinary monetary assets in

craaaesbJ leesthan the rate of anticipated inflation. 
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Index- tied monetary asse ts will prove to be mor e risky thnn ordinary moneta

ry assets,if there i s no positi ve relation between the rate of anticipated 

inflation and the nomina l r a te of interest a t all . 

Consequently, we may assert tha~ if certain macro- economic conditions 

ar e a chieved, the index-linkage of monetary assets will effectively allow 

the investor to divers ify hi s portf olio between monetary and real asse ts in 

a more optimal manner and there i s no doubt that index- tied assets 

would very well compete with other inflation- hedges. 

1.5. DEl'-1.AND FOR REAL ..$SETS AND RESOURCE- ALLOCATION 

The usefulness of an index- linkage of financial assets may be appr a i 

sed from another point of view tha t is, however, directly rela ted to the 

investors ' demand for real assets intimes of inflation. 

Indeed ,in t he absence of anyindex- linkage, wi th the exception of shares, 

all real assets demanded by net creditors such as dwellings and consumer 

durabl es a re not financial counterparts of purchasing power transfered from 

creditors to debtors for investment- purposes. 

The ownership of a house, f or instance, may yield a high r a te of return to 

its owner, because he regards a house as a good form of wealth-holding in 

times of inflat ion. Hence the r a te of return on such an asset may be rather 

high in terms of individual ownership. 

The social benefits from holding real assets such as dwellings and consumer 

durables ar e likely to be much smaller. 

Indeed, if net credi t ors as a whol e increase their demand for real asse t s 

in times of inflation, the prices of the existing stock of real assets will 

increase . As a result, the sec t ors concerned with the production of those 

real assets will r un l a r ger profits as they sell at higher prices . By compe

ting on the market for pr oductive factors they will bid productive resour

ces away from other sectors. 

Hence inflation tends to oper ate an arbitrary r eallocation of resources re

sulting from the net creditors ' need to hedge against inflati on. 

If net creditors maintain their current l evel of consumption out of a given 
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real income and allocate l arger shares of their current savings into real 

asse ts, the production of those real assets may only be achieved through 

a reallocation of ~sources f r om other investment sectors to those sectors 

producing the real assets demanded by ulti mate wealth-holders. 

Consequently , the real assets produced - dwellings, consumer durables, etc -

may be desirable from the point of view of net creditors demanding inflation

hedges, but they will be less desirable from the point of view of their so

cial productivity,as they arc not net additions to productive capital . 

In other words, inflation tends to set up or to enlarge the discr epancy 

between individual and social return to investment . 

Conse~uently, if the index-linkage of monetary assets takes away the risks 

of real value affecting monetary assets, it will induce the net creditors 

not to make those sterile investments . They will rather hold their wealth 

in index- linked financial counterparts of resources which the capital- market 

allocates t o those sectors of economic activity with the highest marginal 

productivity. Hence, the index-linkage may be validly considered as an ins

trument of economic growth intimes of inflation and as such socially desi

rable. 

The strength of such an argument depends, of course, on the range 

of real ssets institutionally available. Nore precisely, the exis tence of 

an extensive market for common stock may channel much of the accumulated 

savings towards highly productive activities. 

In this case, the reallocation will be a function of the public's attitude 

towards the risks of share- holginds and of the distribution of wealth and 

income . This requires much empirical research for each particular case 

under review . 

- - - - - - ----- - - --- ---- ---
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1.6. CONCLUSION 

I n the framework of a generalized theory of liquidity preference, 

we have shown tha t inflation te~.ds to increase the demand for real as sets 

at the expense of the demand for monetary assets taken as a group . 

Those assets that are currently regarded as good inflation-hedges 

ar e nevertheless very risky and rather illiquid because of the non-existence 

or imperfection of secundary markets for real assets . 

Index- tied assets will be demanded, as soon as they will prove to 

have some advantages when compared to other inflation- hedges: this may be 

expected to be a decrease in risk and an i ncrease in liquidity . 

The social demand for index-tied assets is not simply equal to the 

sum of the individual demands by the investors. 

From an epistemological point of view, we should state the conditions for 

an aggregation over all the individual utility- functionsof wealth-holders . 

To the best of our knowledge , this has not been done so far . 

Hence we will assume that all the results deduced from an individual utili

ty-fu.nction may be validl y extrapolated over the whole group of wealth

holders . 

Moreover , in the long-run inflation tends to induce an ar bitrary 

r eallocation of resources that may be expected to impede an optimal econo

mic growth . This reallocation of resources would not occur in a sys t em 

whereindex- tied assets are considered as better inflation- hedges than phy

sical forms of wealth. 

-§-
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Chapter II 

INFLATION A.11]) THE ~.iATURITY OF MONETARY DEBTS AND ASSETS 

I n t r o d u c t i o n 

So far we have stated the theoretical underpinnings for the demand of 

index-tied monetary assets in infla tionary economies. 

Defining inflation as a permanent increase in value of a broadly representa

tive price-index, it followed as a truism that the expected real value of 

incomes yielded by monetary assets becomes uncertain, as the expected in

crease in value of the index is uncertain g one may expect the index to in

crease at a given rate 9 but such an expectation cannot be held with certainty. 

Quite clearly inflation makes all monetary assets more uncertain with respect 

to their future real value and at a first view, the linkage of monetary as

sets to a represnetative index is likely eliminate this uncertainty. 

Since all monetary assets become more risky, it would seem desirable 

to link all monetary assets to the index, including money itself. 

This is probably unrealistic and hard to think of in terms of economic poli

cy. One may reasonably assume that the index-linkage needs not being genera

lized to such an extent. One should accordinglyevaluate thE' risks entailed .by 

inflation on various types of monetary assets. 

In other words, does inflation a f fect all monetary assets like money, short

term debts and bonds to the sa.me extent? 

If jt does not, we should be able to establish a ranking of monetary assets 

according to the risk borne intimes of inflation by monetary assets of dif

ferent types. The most risky one should be envisaged for a possible index

linkage. 

Hence we shall state the conditions under which such a ranking can be 

effectively achieved. We shall demonstrate tha t whenever the l evel of nomi

nal rates of interest is positively related to the expected rate of infla

tion, fluctuations in this expected rate of inflation will imply variations 

in the expected real value of interest-earnings on monetary assets and va

riations in current market-value of monetary assets. 
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Now the longer the maturity of a monetary asset, the larger the change i n 

market- value for a given change in the rate of interest. 

Consequently, if nominal rates c r interest are adjusted for the expected 

rate of inflation, which may vary, long- term monetary assets will tend to be 

more risky intimes of inflation than short- term monetary assets and money . 

Those results will be extrapol ated so as to show their macro- economi c 

effects . Paying some attention to the lending-borrowing process, we shall 

deduce from the attitudes of debtors and creditors towards the average matu

ri t y of their monetary debt s and asscts a general tendency to shorten this 

average maturity intimes of inflation. 

This general tendency will materialize in a gradual disappearance of mar

kets for long- term fixed-income capital . 

The shortening of the average maturity of debts and assets seri ously 

impedes the activity of those non-monetary financial inte:rmedi ari es that 

borrow short and lend long. 

Mone t ary financial intermedi aries may be expected to be more willing to 

hold long- term. monetary assets , as long- term hol dings will prove to stabi

lize the income earned from money-creation under inflation. 

- § -
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As demonstrated in our chapter I, all monetary assets become obviously 

more risky intimes of inflation than under conditions of general price

stability. One ought to know, however, whether or not all monetary assets 

are e:x:posed to great er risk to the same extent . Indeed, as we explai ned in 

the introduction, an important questioh remains to be answered: what shoul d 

be tied ta the index? 

If all monetary assets become equally more risky intimes of i nflation, the::!:'6· 

is no reason to link one particul ar monetary asset to the index rather than 

any other monetary asset. 

We nust accordingly find out what the ranking of monctary assets according 

to the nmount of risk borne intimes of inflation is J.ikely to be . 

We may validly start the analysis f rom a s t atement made by James T~bin 

(1) on this tapie: 
11All categories of government debt, including demand debt 9 share their 
principal risk, namely uncertainty about the purchas ing- power of the 
dollar. Presumably each investor assigns to cash and to other obliga
tions fixed in units of currency a real r ate of return based on his 
expectations of the change in the price-level . If his mean expe ctation 
is inflation at a rate of 3 percent per aru1urn, his expected real rat e 
of r e turn on cash is - 3 per cent per annurn. Likewise he will subtract 
3 percent from the expected money return on any other obligation of 
fi ed money-value in order to arrive at its expect~d real rate of re
turn. But no one is sure aboute the price-level . It may rise more 
than the expected three per cent 9 or i t may rise less, aven fall . 
This is a risk of holding any asset of this kind . It i s shared equal
l y by all government debt instruments . If inflation takes away 50 per 
cent of the real value of cash during the next decade, it will also 
take away 50 percent of a 10-year bond . . . An investor cannot defend 
himself against risks of this kind by spreading investments among dif
ferent kinds of government obligations." 

Tobin's argument on the risky nature of monetary assets i n inflation 

may be formalized as follows 

(1) TOBIN, James, 11An Essay on the Principles of Debt l'fanagement" , in Fiscal 
and Debt l'-Ianagement Policies, prepared for the Commission on Money and 
Credit , Englewood Cliffs, N. J . Prentice-Hall, 1963 . 
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I f "a " and "b" are both monotary asset s and g and gb are the r eal 
a 

r a tes of return on those assets, we may write 

g = i + -- - 1 
( 

Pae ) 
a a Pa 

- e where 

3) ( Pbe 

\ Pb 

i b are market- rates of inte
rest on "a" and "b " 

1/\ is the expected change in 
markGt-value of monetary 
asset "a" during the hol
d ing period 

1) idem for "b" 
.1 

4) 0 is the mean value of oxpected in-
fla tion. 

Fol lowing To1.ün 1 s statement 9 the absolute risks on 11a 11 2-nd "b" arc expressed 

as : 

Consequently, monetary assets "a" and "b" become equally more risky intimes 

of inflation, provided that: 

-> (Pae le -
' p 

a 

i. e . the covariances between the expected r ates of infl ntion and the market

value of moneta.r-'J assets are equa.l for assets "a" and "b". 

This is an assumption that Tobin fails to make when pre tending 
11An investor cannot defend himself against risks of thos kind by 3preading 

investments among different kinds of government obligations." 

In other words, assuming that all monetary assets become equally more risky 

amounts to saying that the covariances of changes in capital value and the 

expected rate of inflation are equal for all monetary assets . 

This does not hold when comparing any interest- bearing monctary asset wi th 

money itself. Money cannot change in current market-value , as its relative 

price in terms of itself is equa l to one . 
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All other interest- bearing monetary assets may change in current-market va

lue and this market-value may be in sone relation to the expected rate of 

inflatic ·1. Hence , it is wrong te state that cash and bonds are equally affec

ted by the rate of inflation. In fact, if inflation cornes to be expected , 

it coul d affect cash and bonds quite differently, owing to the possibility 

for bonds to change in market- value, which cash does not . 

Horeover, possible variations in market- value of monetary assets will tend 

to increase with the maturity of monetary assets. 

As a result, if "a " is a short -term interes t-bearing debt and "b" a 

bond , we will have 

o2 = ()2( Pae 
)

+~ 2 
c5ê (Pae 1) ga i e 

~ Pa ' p a / 

~2 
o

2

( - 1) 
2 

2 0 0 (Pbe 1) = Pbe + a: 
gb e 

Pb ' p b 

where () 2 
2tS- (p 1) is the increase in risk on asse t "a " as 

e e ~ due to inflation. 
' p a 

2 
0 - 2 o ( Pbe ) 

i s the increase in risk on asse t "b" as 
e 89 -- - 1 due to inflation. 

Pb 

The covàriance between the ra te of expected infla tj.on and changes in 

market- value in the case of bonds will be much l nr ger than the covariance 

between the r ates of expocted inflation and changes in market- value in the 

case of short-term debts . 

In other words, Tobin ' s statement hol ds in the only case where there 

is no relation between the current- market value of monet ary assets and the 

anticipa t ed r ate of infla tion. 

Now there is much empirical evidence that nominal r a t es of int erest 

are positively related to the expec t ed rate of i nflation . Consequently, 

there is a defini te relation between the expected r ate of inflation and 

market- prices of monetary assets . Hence there must be a r anki ng of various 

types of monetary assets according to the amount of risk borne intimes of 
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infl a t ion. The necessary condition for such a ranking bei ng the re l ation 

between nominal rates of interest and the rate of expected inflaticn 9 we 

shall f.;rst develop a model whe-~e this rela tion may be -iost easily grasped . 

2 . 2 . A î".i:ODEL OF ADJUSTMEUT OF RATES OF :EO:::IHfAL INTEREST TO 
ANTICIPATED INFLA.TION 

2 . 2.1 , Assumpti ons 

a) The model cons i dered i s purel y keynesian . Keynes i an theory generates 

equilibrium prices for monetary assets from equilibrating conditions 

t hat prevail on the commodity and the money-bond marke t s. 

I f it may be shown how inflation affects those mo..rkets 9 we will have a 

good theory of asset pri ces as determined by infl ation . 

b) Our mode l is static. We do not mean tha t inflation is a static process, 

but the very expectation of it is a behavioural parameter that may af

fect short-run equilibriums. 

c) Wealth i s held in three forms~ shares 9 money and interest- bearing mone

tary assets with various ma.turities . 

Shares are considered as rights to the property of real productive ca

pital . But 9 focusing the a ttention on rates of interes t of monetary 

ssets 9 we assume all inves tment financing to be a chieved through mone

t ar y :iebt - i ssues . 

d) The economy is a3sumed to be a t full-employment . Productive ressources 

have been al loca ted between investment and consumption sectors according 

to the communi t;y- 1 s willingness to consume and to save out of a given 

real aggregat e incarne. 

Infla tion is not supposed to a lter this willingness in any way . 

e) We assume the absence of government interference in the form of fiscal 

or monetary policy. 

As for monetary policy,we assume the absence of i t in the sense that 

the monetary sector has a passi ve attitude towards inflation and want s 

nej_ther t o stop nor to accelerate the process. Once it occurs inflati on 

is adequately financed so a s not to interfer with the components of 

real income and employment. 
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f) The inflation is defined as a gener a l rise in prices reflected in the 

increase of a broadly defined index as the G. N. P. deflator . 

Wo r c f erence is made to part:· cular types of infla tion as defined by 

their causes, this would introduce a l ess of gener a lity. 

If we had donc so we would have had a lPXge number of degrees of freedom 

in ourmodel. It would than suffice t o specify any set of assumptionsto 

r each any r esult. 

h) The economy is supposed to be a closed economy. 

i) People try to anticipate the infla tion. No difference is provisi onnally 

made between long-run and short-run expectations. In other words, if 

people corne to expect a r ate of infla tion of 5 %,they anticipa te this 

r a t e over each short period and over the whole period considered in the 

long-run. 

2.2.2. Infla tion and the marginal efficiency of capital 

By virtue of our hypo thesis i) people anticipate the future rate of 

infla tion. This anticipa t ed infla tion aff ects the long-term exp ecta tions 

of the entrepreneurs concerning the future nominal r eturns on the existing 

capi tnl- s tock. 

In a strictly closed ecpnomy, wher e the value of real fl ows produced 

by cap i tal goods are unrel a t ed to the inflation, an anticipated r a t e of 

decrease in the real value of money increases proportionnally the ex

pccted net nominal income forthcoming out of an existing capital s t ock . 

Keynes 'marginal efficiency of capital is defined as a discount-fa ctor 

tha t equalizes t he value of future net income stre8Jl13yielded by productive 

capita l goods to the current replacement cost of those capital- goods. 

By current r epl acement-cost is meant the current price at which a ca

pital good is sold. It depends entirely on the efficiency of production , 

t he cost of l abour, capital and entrepreneurship in the investment-sector. 

Ther e is, of course, no direct r e l a tion between current nominal prices 

of investment-goods and future infla tion, even when it cornes to be expected. 
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There is, however, a s we have shown, a proportionnal rela tion between the 

present value of net nominal profit streamsexpected from capital goods and 

the exp~cted inflation. 

Hence the discount-factor equalizing the value of expected net profit

streams to the current replacement-cost must be a function of the rate of 

inflation. 

Mathematically, the marginal efficiency of capital "m" i s defined as 

k Pr= /Tp(t).q(t) e-mt.dt 

/o where k physical amount of capital. 

current investment price or repl a
cement cost per unit . 

net nominal income per unit pro
duced a t time t. 

number of units produced at time t. 

T : date of complete obsolescence of k 

We may take values of k so tha t q(t) = 1 

We assume q(t) = q (o) = 1 for t ( [o ... TJ 

The nreal" net income per unit pr oduced i s assumed to be constant for 

t ( [o. . . Tj . 'vie may assume p ( o) = 1. 

For such a notation, a s soon a s a given rate of inflation 11 "cornes to be 

expected, we have ; 

= IT eet k Pr 
0 

-m't e dt 
T 

0 

-(m'- e) t e dt 

where m' i s the marg. eff. of 
cap. when a r ate 0 cornes to be 
expected. 

Current replacement cost remaining unchanged by future inflation we have : 

T 

k Pr=/ p(t).q(t) 

0 

which implies ~ m = m1 - 0 
hence : m' = m + 8 

This means that the marginal efficiency of capital, when inflation cornes 

to be expected, is equal to the marg.eff.of.cap. under conditions of gene

ral price stability plus the rate of anticipated inflation. 



Since the entrepreneurs tend to enlarge their capital-stock to the 

point where the m.e . c. is equal to the current rate of interest, inflation 

will induce them to invest . 

I f their excess- demand for investment goods may not be matched by an 

increased supply of invesment- goods , the rate of interest will have to ad

just for the r a te of anticipated inflation and at e~uilibrium we must have: 

m1 = m + e = i and m = i - e 
This implies that investment becomes a funct i on of the real rate of inte-rest. 

The whol e equilibrating process through the r a te of inter est as proposed 

by Keynes may then be rewritten in terms of a real rate of interest. 

Hence there will always be a rea l r a te of interest that maintains to

tal real demand at i ts full- employment level and allows for a given rate of 

eXJ)ected inflation. 

In our next section, we shall analyze all the elements of this adjust

ment process of a nomina l rate of interes t to anticipated infl~tion. 

2 . 2 . 3 . The mechanisms of adjustment 

I n this section, we shall proceed by a comp~rative statics analysis 

and consider what happens when the public cornes to change its expectations 

of future inflation. 

This may be done by considering the response of the economic variables for 

a change in infla tionar y expecta tians from O % to (8) r,; . 
Finding an equilibrium point for a rate of anti cipa ted inflation "8", we 

may analogically apply the analysis to any change in inflationary expecta

tions , increases and decr eases, f r om any given l evel of expectations. 

In the following sections , we shall apply our conclusions to an at

tempt to answer two fundrunental questions 

1) Is there any justi fication for an index- linkage of monet ary asse t s 

in an economy tha t tends to antic i pate the rate of inflation and 

consequently, to avoid the redistributive effects of infl ation that 

the index-linkage i s supposed to preclude. 
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2) '.Jha t is the i nfluence of inflation on the financial l ending and hor

rowi ng process from the point of vi ew of the terrn- structure of mone~ 

t ary debts? 

The previous section has shown why investment becomes a function of the 

real rather than of the nominal r ate of interest, as soon as entrepreneurs 

have come to expect inflation. 

Consequently, a rise in the rate of expec t ed inflation from O to e induces 

a decrease in the real r a te of intere s t of e ~:, and an excess- demand for 

investment-goods. 

Through the keynesian multiplier process the increase in total real 

demand will be equal to the excess- demand for investment goods multiplied 

by the inverse of the propensity to save. 

As by the vitrue of our assumption a) the economy is a t full -empl oy

ment this total excess- demand canno t be matched by an incre-ase in r eal sup

ply,as all productive ressources are fully employed . Consequently the excess

demand induced by anticipated inflation will cause the general price -level 

to rise. 

The rises in the gener a l price-level r esult from two major Effects. 

As infla tion affects the demand for capital-goods, the exces s demand will 

first reduce the stocks availabl e and then result into pure increases in 

the average price of investment goods re l atively to the average price of 

consumption goods. However, as the hi gher rea l income ear ned in the invest

ment sector i s distributed among t he nroductive ressources and partly saved, 

partl y consumed , it tends to incr ease the re l ative price of consumer- goods 

also. This i s the multiplier process . 

Another f actor of rising price-levels i s that , as the inves tment sector 

becomes more profitable because of its higher relative prices , i t tends to 

bid productive resources away from the consumption- sector . But, as by vir

tue of our hypothesis d), the propensity to consume remains unaltered by 

expected inflation,prices rise in the consumption sector for both the re

sources empl oyed and the commodities produced. 
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As prices rise,the nominal balances needed by the public for its tran

saction purposes rise proportionnally to the prices. 

This reduces t he amount of i dl e money and hence increases the nominal rate 

of interest. As long as the nomina l r ate of interest has not allowed for the 

expected r ate of infla tion 

ly prices to ris e . 

excess- demand continues to exist and consequent-

The extent to which prices will have to rise dcpends entire ly on the 

conditions prevailing on the money-market . 

If the money-market is rather tight , the infla tion-induced increase 

in rea l demand will by its vory effect on the transac tion- bal ances induce 

large increases in the rate of interes t . 

Small increases in the gener a l price- l evel may be suff icient . 

If the moneymarket supplies l ar ge amounts of idle money, large increa

ses in the genera l price-levol ar e needed. to expand the nomina l value of 

transaction balances and to decrease correspondingly the balances of i dle 

money, so as t o increase the nominal r a te of i n terest . 

Our analys i s may be easily formulated in mathematica l terms 

Writing the symbols i l 
p 

real i ncome; ( f t real i ncome a t full employment 

We have 

and 

A real autonomous expenditures 

i nomL1al r a te of interest 

= cxpected r a te of inflation 

g intercst el asticity of the i nves tment curve 9 
g 0 

s marginal pr opensi ty to save. 

Y.. 1 Ï A. p g.i] = (;t when no infla tion is expected + p s . p l.. 

Y.. 1 jA. p + g(i - e)J inflation cornes to be expec-= as 
p s . p ... 

ted at a r ate e . 
Y..p = l [A.p + g . i] - ~ s .p s . p 

Y..= (l) - ~ 
p p O ~ 

excess-real demand induced by ®• 



For equilibrium in the real demnnd sector, we must have : 

d(Z) = -
1
- .g di - _..iL • 8 = 0 at full-employment p s . p s . p 

~ 1 di = e l 
This implies for the monetary sector 

(~)= L (i,f;) with L'. < 0 
l 

d (P.!)= dm - (P.!) .91?. = L'. di + L' . d(Z) • p p p p l (Z) p 

d(Z) 
p 

But as we know that = 0 and di = e, ,.-.re must have 
p 

d(P.!) dm m 91?. 1 1 .• 0. = - - - . = p p p p l 
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dm As we have assumed the absence of monetary policy, we must have - = 0 p 

and : 

hence 

d (P.!) = - !!! 91?. 
p p p 

consequently 

~ = 
p 

91?. = p 

91?. = p 

Graphically, we have 

0 

c<,· 

i 

L'. • 
l 

L' .. 8 
l 

for L'. 
l 

for L'. 
l 

= 0 tight money-market. 

= -oc very easy money-market. 

(y /p) '----,/ 
0 excess demand 

) / y p 
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The whole disequilibriurn analyzed here is due to an over- optimistic 

behaviour of the entrepreneurs,who enlarge the volume of their current in

vestment to meet the exceptionnal inflation- profits opportunities. It is a 

matter of wealth redistribution from creditor to debtor applied to private 

investment. The effective volume of private investment has not changed,as 

the public pretended to carry on its current level of consumption and as 

resources could not be bid away from the consurnption sector. Tull-employ

ment has been maintained. 

Only both the price- level and nominal rates of interest are much higher. 

The analysis may logically be applied to any change in inflationary 

expectations . Increases in inflationary expectations imply increases in 

the nominal :rates of interest, decreases in the anticipated rates imply 

decreases in the nominal r ate of interest for any initial level of infla

tionnary expectations . 

Thus, in the framework of our assurnptions,expected inflation becomes 

an additionnal source of variations in the nominal rates of interest. 

In mathematical terms, we know that 

i = r + e when r = real rate of interest 

var (i) var(r) + var(e) + 2 cov(r,e ). 

As we have shown that under our a s sumptions cov(r, 0) = O, i.e . the rate of 

expe cted inflation does not affect the real rate of interest , wa have: 

var (i) = var (r) + var (0) , 

which clearly shows that the variance of expected inflation is a net addi

tionnal source of fluctuation in the nominal r ate of interest. 

2. 3. THE EFFECTS OF IFFLATION mr THE TERM S'I'RUCTURE 
OF MONETARY DEBTS AND ASSETS 

So far we have focused the attention on the relation between anticipa

ted inflation and a single rate of interest assumed to be a long term rate 

of interest. 

We have shown why anticipated inflation becomes a net additionnal source of 

fluctuation in the nominal rate of interest. 
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Well-developed capital markets, however, offer a wide range of mone tary as

sets with maturities of different l ength. Once we know the relevant featu

res that creditors and deb tors consider, when holding mcnetary assets or 

i ssuing monetary debts with di fferent maturi t i es, and how inflation acts 

upon those element s of diversification , we will be able t o deduce the in

fluence that infla tion i s like ly to have on the term structure of the com

muni t y' s mone t ary portfolio, when it cornes to be expected. 

2.3.1. The debtor's concern with the term structure of hi s mone tary debt 

We shall not depart fr om our hypothesis that all debtors seek to raise 

funds to finance investment in pr oductive capital . As they ar e engaged in 

the production process we may assume tha t, once they have invested t he funds 

r aised into real capita~ they do not consider any possible speculation on 

the prices of their physical asse ts by selling t hem on secundary markets 

befor e the date of physical obsol escence . In other words, productive capi

t al goods will be c0nsidered as illiquid. 

This implies tha t the debtor ' s financing period will be l ong and, when 

issuing debts against himself, the debtor seeks to minimize the present 

value of his interest-payments over the entir e lifetime of his productive 

assets . 

The debtor may issue either short term- debts and refinance his invest

ment whenever they corne due, or i ssue l ong-term debts with a maturity corres

ponding t o the length of hi s physica l investment. 

When choosing the first extreme solution, the anticipa ted present value of 

his interest payments is subject to uncertainty and depends on wha t the 

debtor expects short term r a t es are going to be. 

When adopting t he second extreme so lution, the debtor knows with certainty 

the present value of his interes t-charges over t he whole period. 

Actually the debtor will choose neither the first nor the second stra

tegy, but he will fina nce his real investment partly with short-term debts , 

p8rtly with long-terrn debts. 

If he regards long-term r ates of interest as being tempor arily high, he 

will be induced to sell short term,debt s as he expects to finance his 
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assets more cheaply at future long- term rates of interest. By doing so, he 

seeks to minimize his total capitalized debt-charges , but faces the uncer

tainty of future rates of intercst. If he has an aversion to this uncertain

ty, he will confine such a strategy to part of his debt only, balancing the 

expected gain on interest charges against the risk involved. 

If he regards long- term rates of interest as being temporarily low, he will 

finance a larger part of his a.ssets with long- term debts , a minor part of 

his total debt remaining short, so as to meet the possibility of still lo

wer long- term rates of interest in the future. 

Hence , a t any moment intime the debtor will diversify his monetary 

liabilities among different terms, so as to minimize the present value of 

his debt charges for a given level of risk . 

This is nothing particular to inflation, but by virtue of what we 

know about the analytical link between anticipated inflation and the nomi

nal rate of interest, we may deduce the effect of inflation on this diver

sification process . 

Indeed, whil e expected nominaldebt-charges are certain on long- term 

debts , expected real debt- charges on long- term debts become uncertain in 

times of inflation, as debtors cannot be sure that the anticipated inflation 

for which they allow in their interest payments will effectively occur . 

If factual inflation tends to exceed the rate of inflation anticipated at 

the time he went into a long term debt , real debt charges will prove to 

be lower and long- term rates of interest higher. 

If, factual inflation falls short off the anticipated rate of inflation 

real debt charges will prove to be larger than expected and long-term rates 

of interest lower . 

As on the other hand, nominal rates of interes t on short-term debts allow 

for the expected rate of inflation and as future short term rates of inte

rest will allow for the rate of inflation anticipated by the time of their 

issue, the present value of real debt charges on short term financing keeps 

its relative risk prevailing under conditions of genera l price stability. 

Indeed , any divergence of factual inflation from its anticipated level af

fects the real value of those debt- charges over very short periods and, if 
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peopl e do permanently correct their anticipations of inflation with regard 

ta what they know inflation was in the pas t, nominal r a tes on future short

terrn àebts will reflect future "'.nticipated rates of infl ation . 

Thus, as a result of infla tion,long- term financing becomes relati vely 

more risky in real terms,while short- terrn financing becomes hardly more ris

ky than in timcs of general price stability . 

Consequently, inflation will tend to shorten the average maturity of the 

debtor ' s monetary liabilities . 

This does not mean, of course, . that investment will be wholly financed by 

short- terrn debts. When shortening the average maturity of his debt, the 

debtor will simply balance t he decrease in risk by short- term financing un

der inflation against the increase in risk inherent to the refinancing 

process . If the de btor was to structura te his de bt in times of inflation 

in the same manner as intimes of general price stability, he would require 

a decrease in the nominal rate of interest on lon.~- term debts as a r isk

premium . 

2. 3. 2 . The credi tor ' s concern with the terra structure of his 
monetary e.ssets 

When considering the credi tor I s attitude towards the term structure of 

his monetary assets, one has to consider an additionnal feature,which is the 

holding period of assets . 

Indeed, creditors may regard accumulated wealth as a source of non- labour 

income or as a financial support for speculation on the prices of assets . 

In the first case, assets will be held until their date of redemption and 

probably later on refinanced, in the second case , monetary assets may be 

sol d on secundary marke ts before the date of their redemption whenever 

their market- prices exceed the prices a t which they were bought . 

Those creditors,whose holding period is long, diversify their assets 

among different terms so as to maximize the present value of future incarne 

strearœearned on asset- hol dings . Their behaviour is quite analogous to that 

of debtors financing real investment over a long period. 

Wb.en holding long term monetary assets , those creditors enjoy the cer-
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tainty of nominal income over a large part of their holding period. 

1,fuen holding short-term mone tary as se ts, they f ace somo uncertainty on 

their nominzl income earned over the whole period, as they cannot know what 

future nominal r a tes of interest are going t o be a t the date of redemption 

of their short -term monetar y assets . 

The part of short-tem monetary assets in the total monet ary wealth will be 

a positive function of expectationsof l a t er increases in the l ong- term r a te 

of interest. The part of long-term monetary asse t s will be a function of 

expecta tions of either further stability in the long- term r a t e of interest 

or possible decreases in the long- t erm rate of interest. 

At any moment, the t erm structure of monetary assets will be so defined as 

to yield a maximum l evel of expected rea l incarne for a given l evel of r i sk . 

The effect of infla tion on the creditor ' s willingness to hol d monetary 

assets with various ma turities may now be immedi a tely deduced. 

While, intimes of general price stabi lity, the real income earned on long 

term monetary assets was certain over a long period, it ceqses be ing cer t ain 

intimes of infla tion . 

As,on the other hand current and ,future short- tenrr rates of interest allow for 

the r a t e of infla t i on anticipa ted by the t i me of their issue,infla tion 

does not hardly affec the risk on real income earned on short- term monetary 

assets prevailing under conditions of gener a l price stability . 

Consequently ~ real inc arne on long- term assets becorning more uncertain 

intimes of inflation and r eal incarne on short- term holdings being hardl y 

more risky than intimes of gener a l price stability, the creditor with a 

long holding period will shorten the average maturity of his monetary as 

sets. If he was to hold the aver age maturity of his assets unchanged , he 

would require an increase in the nominal r a t e of interest by way of a r i sk 

premium. 

We may now consider the creditor ' s at titude towards the term structure 

of his monetary assets,when his holding period is short . 

In this case , the ordering of monetary assets with different maturities from 

the point of view of risk i s inversed, when compar ed to the ordering prevai

ling for a long holding period. 
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There is no price-risk involved in holding short-terrn debts the maturity 

of which coincides approximately with the length of the holding period, at 

the end of the period those short-terrn edbts ar e redeemed a t their par va lue . 

If, by contrast, the creditor holds long- terrn monetary debts over short pe

riods , he faces the uncertainty of market- prices at which he may sell his 

long- term debts. 

Indeed, for a given rise or decrease in the nominal r ate of interest, the 

longer the maturity of his asse ts,the l ar ger the capital- losses or gains 

on his assets . 

Following Hickx(l), long-term rates of interest tend to be hi gher than 

short - terrn r ates, because debtors a:.i:·e ready to pay a higher rate of interest 

for the convenience of a long- term disposal of loanable funds, compensating 

creditors for the r i sk involved in this type of invesunen t . 

Consequently, creditors may choose aflong more risky, but more pr ofita

ble long-term monetary assets,and l ess risky,but also less profitable short

term monetary assets. 

Hence the optimal term structure of mone t ary assets will yie l d a maximum 

return, calculated a s current interest-earnings plus poss i bl e price- varia

tions on assets , f or a given l evel of risk. 

The effect of infla tion on the term structure of mone t ary assets may 

be deduced as follows. 

Since inflation is in our rnode l an addi tion al source of variation in 

the nomina l r ates of interest and since,for equal changes in the nominal 

r a tes of interest,fluctuations in the r.1arket- value of monetary ass ets t end 

to be proportion al . to the length of their maturi ty, 8.S measured from the 

time they were bought, inflation increases considerably more the risk on 

long- term monetary assets than on short- term mone tary assets. 

As a r esul t, credi tors wi th a short holding period will 2,lso shorten 

the average maturity of their monetary assets by reallocating their wealth 

from long- term hoJdi ngs to short- term monetary holdings. 

(1) HICKX, op. cit ., p. 138. 



If credi tors were not shorten the average maturity of their monetary 

assets, they would require an increase in the rate of interest on their 

long -ter m assets by way of a ri sk premium. 

This analysis of the creditor ' s behaviour shows as a by- product that 

increasing the nominal r a tes of interest so as t o a llow for anticipa ted 

inflation is a very ineffective way of protecting nonet2.ry as sets against 

inflation. Indeed, if the holding period is long , inflationary expectations 

are nothing but a guess about the future . 

If the holding period is short, even a rate of infla tion that proves to be 

perfectly anticipated ex post over the entire holding- period does not real

ly protect the credi tor against inflation- induced varia tions in the market

value of long-term monetary assets. 

Indeed, it would suffice that debtors have corne to anticipate a different 

rate of inflation to prevail in the future immediately after the holding 

period to bring about changes in supp l y on the bond market and hence chan

ges in market- prices . 

Finally, we may conclude tha t , whatever a creditor ' s ho l ding period 

IT.ay be, he will shorten the aver age ma turity of his monetary weal t h i nti

mes of inflation, as a continuous decline in the purchasing- power of money 

increases risk on l ong- term monetary hol di ngs rela ti~el y more than on 

short- terrn monetar y holdings . 

This conclusion, however , is subject to an additio nal remark. 

As the economy moves from genera l price stability to inflation and as 

inflation cornes to be anticipated and increases the nominal rates of inte

rest by the nppropriate amount, creditors undergo an illli!lediate loss inca

pital-value of their monetary assets . The mor e distant the date of redemp

tion , the larger those capital-lasses will be . 

Shortening the average maturity of a monetary portfol io by selling long

term assets at their current market-price and buyi ng short- term monetary 

assets would be a very costly switch and creditors are forced to hold those 

long- term assets . Thi s i s the well-known lock-in effect. 
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Whether the switch wi ll then be operated or not depends entir ely on 

the evaluation of risk. Operating the switch runounts to incurring immedi a

tely al::.. the certain capi tal-lo . .ses and foregoing both 1.., possible increase 

in asset- prices that might occur through future decreases in inflation:ary 

expectations 9 and a por sible further decrease in asset prices that might 

occur through increases in future inflationnary expectations. 

This very risk being l arger on long- term monetary assets than on short

term monetary assets by virtue of our analysis , there will be a shift from 

outstanding long- term monetary assets to short- term monetary assets 9 a l

though this shift will be marginal. 

Hence we may now restate our conclusion in a more sophistica ted manner: 

"'vlhen the economy moves frorn gener al price stabili ty or less infla tio.
nary conditions to more inflationnary conditions there will be a shift 
from previous ly issued long-term monetary assets to short-term monetary 
assets. This shift remains marginal to the extent of the lock-in effect . 
This decrease in the creditor's willingness to accept newly issued 
l ong-term monetary assets will be much larger 9 as there is no such lock
in effect involved" . 

2.3.3. Inflation and long~term financing 

So far we have contemplated the effects of inflation on the debtors ' 

willingness to issue debts with various maturities and on the creditors ' 

willing.ess to hold them 9when a tic ipated inflation com, s to be reflected 

by the appropriate amount in nominal rates of interest. 

We have shovm that under these conditions risk-averting debtors wil l 

shorten the average maturity of their debts and risk-averting creditors 

will shorten the average maturity of their monetary assets . 

In other words 9 if they were not to shorten the average maturity of their 

respective debts and assets, debtors would require an additional risk

premium through a decrease in the long- term rate of interest to pay and 

creditors would require an additional risk-premium by an increase in the 

long- term rate of interest to receive. 

Both requirements are of course uncompatible and this i s why under 

inflationa.ry conditions the economy will finance real investment with 
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rela tively l ong holding periods by short- t en n f inanci ng and r efinanci ng 

programs . 

This i s obvi ous l y to be cons i der ed as somethi ng negative . 

When financi ng real investment, the community as a whole shoul d go i nto a 

l ows-te:rm cornmi trnent . Of cour se, a single indi vidual does not go i nto a 

l ong- t er m commi tment when buyi ng l ong- t erm monet ar y asse t s , as he may se l l 

them be f ore t he date of redempt i on on s ecundary marke t s , but the comrnunity 

as a whol e does so , as debtor s are to r edcem their debts only when they corne 

due . 

2 . 3. 4 . Infla tion and financi a l inter medi a ti8n 

The fo cus of t he anal ysi s has been so far on t he eff ects of inflation 

on the l ending borrowi ng- process , cons i dering the at titude of primary deb

t or s and pri mary credi t or s towards the maturity structure of their mone t ary 

debts and monetary asse t s . Loanabl e funds , however 5 a r e channe l ed f or a 

major par t through f i nanci a l intermedi aries sell ing the i r own deb t s to pri

mar y creditor s and hol ding debts i ssues by primaru debtor s . 

Financia l intermediaries are t r aditional l y c l ass i f i ed accor di ng t o 

the type of deb t they i ssue . ;Ione t ary fina nci al intermedi aries i ssue a non 

inter es t - bearing debt t ha t may be used as a med i um of exchange and is not 

su bj ect t o varia tions in a nomina l mar ke t - price . Lore preci sel y the price 

of thi s debt in t er ms of money , i .e . of i tse l f , i s a lways equal t o one . 

Non mone t ary i ntermediaries i ssue inter es t-bearing deb t s tha t may not be 

readi l y used as a medi um of exchange . Those deb t s may be ex t ens i vely clas

sified ac cordi ng to t heir liqui dity , mar ke t ability and r i sk . 

As we have emphasized the theor etical link be t ween anti cipated infla t i on 

and nomina l r a t es of inter es t , t he t r aditional di stinction between non

mone t ar y and mone t ary intermedi ari cs will prove t o be cruci al when conside

ring the impact of i nfla tion on their intermedi a t i on activities . 

2 . 3. 4 . 1 . I nfla tion and non monet a r y f i nanci al intermediaries ---------------------------------------------------
Non none t ar y intermedi ar ies , as defincd above , offer a broad r ange of 

debts on which they pay inter es t as t he publ ic i s to be compensat ed for 
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the loss of liquidity and,for some types of debt,for the risk of market

price fluctua tions invol ved in asset holdings tha t may not be r eadily used 

as a medium of exchange . 

Their very existence may said to be justified by the need to ad just 

the primary debtors' demand for long-term capital fina ncing r eal inves tment 

to the primary creditors' demand for l ess risky inter est-earning assets . 

In other woros, they borrow short and lend long. 

A major cornponent in t he interest rate differential between the r a te they 

pay on their liabilities and the r a t e they earn on their assets is a compen

sation for the risk involved in this type of intermedia tion. 

Now,as macro- economic forces tend to increase nominal r a t es of interest 

by anticipated rates of infla tion and since this very adjustment implies a 

much l 2r ger increase in risk on long-terrn rnonetary assets than on short-term 

monetary ass e ts, non-monetary intermediaries oxperience a consider able in

crease in risk in their l ending-borrowing activities under conditions of 

inflation. 

This may be n ost easily grasped by the following exampl e . 

Consider a non-monetary intennediary financing his a s se ts on the market for 

time deposits and holding clai ms with a rnuch l onger maturity. 

As a simpl ification,we assume time- doposits to be i ssued and assets to be 

acquired at the same da t e . At this very date nominal r a t es of inter es t on 

both times deposits and assets allow for the r a te of anticipa t ed infla tion. 

If the r a t e of anticipa t ed inflation has corne to change when time deposits 

must be r edeemed and assets mus t be r efinanced with new time deposits, the 

nomina l r a t e of interest on time deposits will change ,whil e the nominal 

earnings on asset-hol di ngs are stuck to the previ ously fixed l evel. 

As a result,theprofitability of non- mone t ary financi al intermedi a tion is 

subject to addi tionnal Vffi'ia tion, i. e . addi tionaL risk, in times of in

fl ation. 

Anothor t ype of risk that inflation tends t o increase is connected 

with the costs assoc i a t ed with possibl e àeposit withdrauwals. 

If by the time that a non-monetary interrnedi ary has to meet net deposit 

withdrauwals nominal r ates of interes t have changed in response to a cha nge 
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in the anticipated rate of inflation, some assets must be sold a t market

prices tha t may diverge from their initial market- value . 

If nominal rates of interes t hav-c increased, the intermedi ary undergoes a 

capital-loss, if nominal rates of inter est have decreased a capital-gain . 

Consequently, infla tion tends to enlarge t he fluctuations in costs associa

ted with deposit withdrawals and hence in pr ofitability of non- monetary fi

nancial intermediation. 

Finally, infla tion tends to affect a third type of risk, which is the 

risk of default. Indeed, nominal rates of interes t on financial intermedia

ries'assets tend to keep pace with the rate of inflation as it is anticipa

t ed. As it may very well be that f actual infla tion does not coincide with 

anticipated infla tion, the real interest charges to be paid by primary deb

tors are unc erta in. If f actua l inflation exceeds anticipa ted inf1ation, r eal 

interest-char ges decrease and fall below the expected l evel . As a result, 

risk of default diminishes. 

If factual inflation f alls short off anticipa t ed inflation,real interest 

charges will surpass the expected lovel and, as a r esult, risk of default 

increases . 

We may obviously conclude that by its vory effects on inter es t r a t es , 

antici pated inflation tends to hampor the activity of non-monetar y interme

di aries borrowing short and l ending long. 

The difference in the average mc turity of their liabilities and of their 

assets measuros somchow the degree of risk entail ed . 

If non-monetary intcrmediaries do pormanently opcrnte a t opti mum levels of 

risk and r e turn, the increase in risk induced by infla tion must be somehow 

minimized or compens~ted for. 

Risk may be diminished by either shortening the average maturity of their 

assets or lengthening the average ma turity of their liabilities. 

Lengthening the aver age maturity of their liabilities is impossible, by 

virtue of what we know about the primary creditors'preference for a shorte

ning of the average maturity of his assets intimes of infla tion. 

The non-monetary intermediaries will neither be compensated for the increase 

in risk through higher rates of interest on their assets , a s the primary 
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debtors ' require risk premia in the forrn decreases in the long- term nominal 

rates of interest . 

Coneequently, there is only one degree of freedom left and non- ;nonetary in

termediaries will shorten the average maturity of their assets so as to mi

ni mize the negative risk- effects of inflation. 

This shortening of the average maturity of their assets corresponds preci

sely to the primary debtors 1preference for a shorter maturity of liabi li

ties intimes of inflation . 

2.3 . 4.2 . Inflation_and_monetary_financial_interrnediaries 

The monetary channel of financi al i ntermediation is qui te differently 

affected by inflation, as monetary intermediari es earn some interest on 

their assets, but do not pay any interest (or hardl y) on the debt they issue . 

This éebt has the advantage of being currently used as a mediwn of exchange 

and of being riskless in nominal value , while interest-bearing assets may 

change in nominal prices,when rates of interest vary. 

Moreover, one might almost disregard theèebt character of bank-deposi t s 

as the public permanently needs them for transactional purposes and as a 

substitution of ultimate money to bank--0.eposits is hardly advantageous. 

The Chicago School (1) has pai d much attention to the revenue earned 

from money creation. 

Friedman pointed out that money creation diverts real income from those 

holding liquid balances to those who create them. 

As intimes of inflation 9 people do permanently increase their nominal ba

lances so as to keep a given l evel of real liquidity, there is a permanent 

process of real income redistribution from money-holders to money- issuers 

The level of real liquidity held by the public depends in turn on the ma

gnitude of the ra te of inflat ion . Honey holders experience inflation ary 

erosion as a taxon money balances and the higher the tax rate, i.e. the 

(1) FRIED}'LAN , Mil ton 9 "Government Revenue from Inflation", in J ourna l of 
Political Economy, Aug. 1971 . 
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rate of inflation, the less they are ready te hold real liquidity. 

tlore precisely 9 for a given anticipated rate of inflation, i.e. for a given 

tax rate, people hold real liquic7i ty to the point where t he last dollar held 

yields a marginal utility equal to the real rate of interest plus the rate 

of anticipated inflation. Then, using an analysis of the general eqllrilibrium 

type, Frie~~an cornes also to the conclusion that nominal r a tes of interest 

keep ~ace with anticipated inflation. 

It is precisely because money issuers do permanently earn a fixed rea l rate 

of interest on a ssets,which they do permanently expand that inflation is 

profitable to money issuers. 

We are not so much concerned here with a study of seignoriage associa

ted with money creation, but we may use the tools of it to show why infla

tion affects monetary intermediation differently from non-monetary interme

dia tion. 

A fundamenta l assumption of the Chicago School's ana lysis of the reve

nue from money creation i s that money issuers have an active attitude to

wards infla tion, i.e . they determine an optimal growth of the norninal stock 

of money so as to maximize their revenue . 

This is the opposite to our assumption e) which we will maintain. 

Hence we try to see wha t happens to the monetary intermediary,when operating 

a t a certain level of inflation, which i s regarded as exogeneous, and what 

the monetary sector ought to cori1ider,when holding assets with various ma

turities . 

Following Ph. Cagan 's analysis, the revenue from money crea tion i s 

defined as: 

1) The real income earned through interest receipts on outstan1ing 

assets . 

2) Minus the real depreciation of those assets through inflationary 

erosion. 

3) Plus any net addition to assets per time. 

Hence real income from money creation may be written as 

D 
N= p i 

D 
p . e D 

+P. e 



where 
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N = real income per period . 

D 
p = real ontstanding debt and hence the real value of the monetary 

sector ' s assets. 

i = the nominal r ate of interest, which allows for the rate of in
flation 9, hence i = r + e , where r = real rate of interest . 

D 
- P . ®= real depreciation of assets. 

real growth per time in outstanding money balances , as the 
public wants to keep a given level of real liquidity . 

This l ast item may be considered as a net addition assets, since the mone

t ary sector as a whole does not regard money as a debt , but earns a r ate of 

interest on the assets bought with it. 

Hence we have for N 

N = i i i(r + 8 ) as the growth in the monetary sector ' s assets 
rnakes up for the real depreciation of its assets . 

We shall try to point out what happens to the income earned by money 

issuers , according to the length intime of their credi ts, i . e . of their 

assets . 

Assume an unexpected increase in the r ate of inflation . 

Nominal rates of interest will correspondingly increase and real liquidity 

demanded by money holders will decrease . If we may assume t he money market 

as bein~ tight this decrease ir defland for r eal liquidity may be disregar

ded . 

Real assets will now depreciate at a hi gher rate, but this is compen

sated by a higher rate of growth of assets. 

The interest income from previously bought assets does not al low for 

this now higher rate of inflation. But newly bought assets bear a r ate of 

interest that allows for the new rate of inflation. 

Consequently , if the monetary sector buys systematical]y short-term 

asse ts,it will be able to neet very fast. the high nominal r ates of inte

rest,when rates of inflation are high. 

If the moneta:ry sector buys systematically l ong- term asse ts, its real in

come will increase very slowly,as a major part of its assets earns a real 

income corresponding to a lower rate of infla tion. 
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Analogically real incarne frorn rnoney creation decreases very fast, if 

the monetary sector holds short-term assets , when t he rate of infl ation and 

hence trJ nominal rate of intercs t has corne to decrease ; white it decreases 

only very slowly if the monetary sector homds long- terrn assets on which it 

earns a rate of interest corresponding to more inflationary conditions . 

Consequently, we corne to the conclusion that, when nominal rates of 

interest allow for the anticipatcd rate of infla tion, which is not under 

control of the rnonetary sector, holding short- t erm assets arnounts to facing 

possible increases in real incorne, when the rate of inflation increases and 

possible decreases in real incorne , when the rate of infla tion decreases. 

Holding long-terrn assets does not protect against those fluctuations in 

real incarne from money creation, but tends to even them to a l a rge extent . 

We are fully aware that this is a very partial view on the motivation 

to hold assets with various rna turi ties , but it shows clearly tha.t mone t ary 

intermediaries are differently concerned with inflation when compared to 

non-monetary intermediaries, because they do not pay any interest on their 

deb t . While non-monetary intermediaries lost net wealth when the rate of 

inflation came to rise unexpectedly, the monetary intermediaries do only 

forge the opportunity of increasing their net wealth. 

Consequently, while long-term rnonetary holdings increased the risk in

herent to hon- mone t ary intermediation, they decrease the fluctuations in 

incarne f rorn monetary intermediation. 

2.4. CONCLUSION 

The purpose of this analysis was to demons trate that ~onetary assets 

may be ranked according to the amount of risk borne intimes of inflation, 

provided tha t nominal rates of inter est tend to keep pace with the antici

pa ted rate of inflation. 

Under these conditions, variations in the expected r ate of inflation 

l ead to capital- lasses or gains that are proportional to the maturity of 

monetary assets . As a result, bonds and l ong- term fixed incarne assets tend 
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to be more risky intimes of inflation than short- term monetary assets and 

money itself. 

From the atti tudes of both debtors and creditors towards the average 

ma turity of their assets , we deduced a general tendency to shorten this 

average maturity intimes of inflation. 

The so modifi ed preferences of primary creditors and debtors tend to 

worsen the working- conditions of non-monetary intermediaries borrowing 

short and lending long and they are expected to shorten the average maturity 

of their assets as well. r1onetary intermediaries proved to be differently 

affected, as they do not pay any interest on their liabiliti es . They will 

rather stabilize their real income intimes of inflation, when ho l ding 

long- term monetary assets. 

All things considered the inflation will lead to a gradual disappea

rnnce of bond- '18,rkets . 

Consequently, if the index- linkage of monetary assets is to be envisaged, 

i t must be on the grounds of a possible solution to this probl em . 

This view i s clearly confirmed in a recent report of the O.E . C.D. Secreta

riat (1) : 

"··• Such high money rates (compensating for the expected rate of in
flation), moreover, could pl ay a negative role on the investment acti
vities of enterprises by inducing them to refrain from borrowing at 
l ong- term. The historical experience shows that a situation like that 
may lead ta the collapse of the market for long- term funds . The utili
zation of index- bonds is a na tural and interesting way out of such a 
dramatic situation, since these special socurities will have great 
attracti veness long- term for small savers and will stimulate the pla
cing of their savings in long- term financia l instruments , thus contri
bu ting to the revi val of the bond- market . . . 11 

-§-

(1) O.E.C.D., Comrnittee on Financial :Markets: "Indexation of Fixed- Inte
r est Socuri ties '', Paris , 15th June , 1973, pp . 11-12 . 



Chapter III 56 

AN HTVESTIGATION ON 'i.1IE fUSK- FREE FAWRE 

OF INDEX- LINKED ·oNETARY :\SSETS 

I n t r o d u c t i o n 

We star t.ed im analysis of t he indexation of fina ncial assets by an in

vestigation into the potential demand for this type of asset in infla tionary 

economies . We showed why monetary assets becane all more risky intimes of 

inflation . Although the index- linkage seemed to be the appropriate remedy 

to thi s risk- effect of inflation, we were still t o find out wha t kind of mone

tary asset would be mos t afÏected by the risk of infla tion. 

We built a theory tha t made it possible to establ i sh a r anking of mone t a r y 

ass ets a ccording to the amount of risk borne intimes of inflati on. 

We found tha t l ong- term monet ary assets ar e s i gnificantl y more risky than 

short - term monetary assets . Hence we f ound what to link to the index, if this 

device proves to be an effective risk-reducer . 

At this point of the analysis, we shall demonstrate tha t the index

linkage of mone t ary a s sets does indeed t ake away all the inflationary r i sks 

and particularly that one,which i s related to change i n mar ket- va lue of mo

netary assets . 

The effects of the index-li nkage will be analyzed on a comparative 

basis we shall consider an econor..y where bo th nominal and index- tied as sets 

exist side by side. 

I n the framework of a macro-economic model, we may then consider how changes 

in the expected r a t e of inflation affect the rate of interest on nominal and 

indèx- tied bonds . 

As all the strength of the ar gument is in the comparison, we shal l 

first consider how the marke ts for index- tied and nominal asse ts are interre

l a t ed . ife will show tha t the r a t es of inter es t on nominal asse ts will be equal 

to the rate of interest on real assets plus the expected r a te of infla tion . 

This partial equilibrium r esul t will be followed by an empi rical i n

vestigation into the demand for nominal and index-tied asse ts in Finland . 
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it will be shown that the market forces , that t end to es tablish the sug

ges ted rell:J, tion between the r a tes of interes t, work indeed in the way ex-• 

pected. 

The theoretical r esults of this partial eQuil i briurn analysis of rates 

of inter est on nominal and index-tied a sse ts will be integratedinto a m2cTo

economic framework so as to analyze the effectiveness of the index-linkage 

as a risk reducer . 

An empirical observation of the working of capital- marke ts in Isra"él will 

confirrn our thesis tha t the index- linkage contribut es to preserve the- nor

mal functioning of bond-markets. 

From a methodoligical point of vi ew, we shall proceed as follows g 

- We first consider the analytical properties of a f ew indexes that 

have been effectively used as well as a few addi tiona l clauses on 

the working of the index- compensation . 

- A second part of this chap t er deals with the r el a tion between 

r a t es of interest on nominal and index- tied assets. 

- An empirical investiga tion into the demand for nomina l and index

tied assets in Finland will confirm the main t heoretical underpin

nings of the partia l eQuilibriurn analysis. 

- Finally, we achieve the i ntegration i nto the m~cro- economic model 

of the partial eQuilibrium analysis. 

-§-
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3~1. T'.dE INDEX-LINKAGE OF FINANCIAL ASSETS AS AN INSTITUTIONAL ARRANGF::JVIENT 

In this chapter, we try to anal yze the index-linkage of financial 

assets a s a possible sol ution t o the problems arising under infla tionary 

conditions . 

Mos t of the recent experiments with index- linking in capital markets 

differ from t he point of view of t he i ndexes used and of some additionnal 

clauses on the wor king of inèex-compensa tion. 

Another point is to know wha t should be linked to the index chosen inte-

rest payments, the principal, or both. 

3.1.1. The types of indexes used in recent experiments 

We shall not consider all the historica l and economic circumstances 

that have l ed to the use of one particular index r a ther than of any other 

type . We shall mention the main theor etical characteristics of the main 

indexes that have been hi storica lly used so as t o r emain a t a fair l evel of 

genera lity . 

a) The cost-of -linving index 

Tne cost-of-living index (COL index) i s mos t commonly thought of as 

be ing the adequate coefficient, because this i ndex i s assumed to be used 

by creditors,when converting their monetary wealth into real wealth . 

The point i s to know whether such an index may be validly agTeed upon by 

both the debtor and the creditor . 

If the COL index is broadly defined , the rate a t which its numerical value 

increases per :ryear i s a good approximation of the r a t e of infla tion. 

As a result, the creditor will consider that his monetary assets linked to 

such an index keep their real value . 

The debtor, however , is concerned not with the purchasing power of his debt 

but with hi s capacity to mee t the inter es t - charges and particularly the 

index- char ges. 

Hence the debtor may agTee upon such an index, if it i s a good measure of 

the development of his nominal income . This i s l i kely to be so whenever the 

index is very broadl y defined . Indeed , if the debtor i s engaged in some 
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productive activity, his goods or services produced will then be taken into 

ac count in the COL index. Consequently, the debtor would r egard the COL in

dex as an appropri a te measure of the development of his nominal income . 

Cap i tal goods, however, do not enter a COL index; but as the final products 

tha t they help to produce do enter the COL i ndex , those debtors producing 

capital goods consider their nominal incarne as indirectly r e l a ted to the 

COL index . 

The government, as a debtor, may also agree on a COL index . Indeed, tax

r ece ipts are likely t o keep pace with the rate of inflation. 

The COL index or whol esale price index have been used in all index 

experiments in Finland, wi th the exception of three bond issues linked to 

the exchange- rate with the pound sterling . 

Index experiments in Israël involved the use of bath the COL index and of 

the exchange -ra t e of the Israel-pound with the U.S . Dollar . 

b) Price indexes related to particular produc t s 

Parti cul arly in France (1 ), tonds were tied to the price or the out

put of particular products. This implied for the creditor to bear the risk 

of r e l ative price changes which depend, of course, on current conditions of 

supply and demand on the market for the product considered . 

Such an index-linkage over- prot ec t s the debtor and r elieves him a t l eas t 

partially of a risk that should 1, e inherent to his entre:9r eneurship .. 

In the absence of a more gener ally defined index , the public may very well 

be ready to buy those a ssets, but the particular index used makes those 

bonds very similar to shares, and consequently the creditor may have to 

di versify his portfolio among a l arge number of bonds with different in

dexes. 

c) I ndexes r elated to particul ar asse t-prices 

Financial assets have a lso been tied to indexes that refer to price 

developments of particul ar assets, which creditors may consider as possi ble 

forms of wea lth holding . 

(1) B. KRAGH, "Index- clause in deferred payments ", Econ .Bulletin for La tin 
America, vol. 2, n° 2, United Nations, Santi ago de Chile . 
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In 1951, for instance, The Palestine Land Development Company issued 5 % 
detentures convertible into shares or plots of Land (1) . 

Issues of bonds convertible inh shares or entitling t heir owners to pur

chase flats at prices fixed in advanc e were made as well (1). 

Land and r eal esta t e ownershi ps are of course commonly considered 

a s good inflation-hedges . As a result, linking bonds to such a type of in

dex amounts to improving the t erms ai which i ssues can be made . 

The issuer of this type of bonds must of course be engaged in a type of 

activity that guarantees a corresponding progression of his capacity to 

meet the compensation- charges to be paid . 

d) Foreign exchange- rate- indexes 

The Industrial Mortgage Bank of Finland has floated three bondis

sues, two in 1953 and one in 1955, l i nked to the exchange- rate of the pound 

sterling and providing 50 percent compensation (1). 

The use of such an index has been v_f:.ry exceptional in Finland, but Israe l 

has gone much further in this respect . 

Such an index is a good but indirec t measure of inflati on, if dames

tic inflation is a principa l component of the fluctuations in the r elative 

p~ice of the na tional mone tary unit expressed in terms of foreign monetary 

units . 

One oug: t t o notice, however, tha t if foreign countries do a lso experience 

some inflation and if inflation is also a ma jor component in the fluctua

tions of their exchange rate, the creditor will only be protected to the 

extent that t he domestic r ate of infla ·a on exceeds s ome "world r ate of 

inflation 11 
• 

Mor eover, if foreign countries have a l arger r a t e of infla tion than 

the domestic rate of infla t ion , the exchange- r ate index does not only fail 

to protect the credi tor against domestic infla tion, it also makes him worse 

off and he would be tter have his assets not linked to such an index at all . 

If the index is nothing but the r a t e of exchange between the na tio

nal monetary unit and another f oreign monetary unit, this index will also 

(1) IŒ.AGH, B., op . cit. 



61 

depend on a number of contingencies affecting the value of this foreign

mone t ary unit . A devaluation of the foreign monetar y unit, for instance , 

would be disastrous . 

If the index is calculated over a large number of exchange- rates of 

the national monetary unit with respect to other monetary units, the index 

is likely to be more s table , as it depends less on the economic circumstan

ces in one single countr y and more on the parameters of the domestic econo

my, among which the domestic rate of i nflat i on. 

Moreover, in a f i xed exchangc-rate system the compensation for infla

tionary erosion occurs only stepwise through successive àevaluRtions of the 

national monetary unit. Those devaluati ons may be hard to foresee with res

pect to their magnitude and to their timing . 

This discontinuity in compensation for inflation generatESmore un

cer t ainty than one pretends to remove by this type of index- linkage. 

Indeed, it is clear that borrowers,who had received loans after a devalua

tion and repaid it befor e the next one,do not pay any escal ation- charges 

(and the lendcrs do not receive any) while bor rowers whose loans were gran

ted just before a devaluation would be changed with tremendous addit i onal 

payments (1) . 

This amounts to saying that borrowers,whe had received their loans after a 

devaluation and repaid them before the next one make not real gains on thei r 

debts, while debtors who i ssued t~:.eir loans just before tne next devaluation 

make net real losses on their debts . 

The latter category of debtors bear in fact the charges of compensation for 

the inflation that prevail ed before the date of issue of their debts . 

We may conclude that , even if the foreign exchange- rate index i s 

cons i dered as an effective protection against the risks of real value of 

loans, it entails another type of risk inherent to the uncertainty of the 

timing of successive devaluations . 

(1) Amotz MORAG: Value linking of Loans in I srael; in Fiscal and Monetar y 
Problems in Developi ng States , Etl. D. Krivine, ~ .Y. 1967 . 
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By the same t oken , this kind of index- linkage increas es considerably the 

social costs of a devaluation pol i cy,which creates strong internal dis tur 

bances on the national capita l ~8.Tkets. It f ollows as a paradox tha t the 

gover nm ent might less resort to a dev~l ua ti on-policy in view of those social 

costs 9 but this would di stroy the effectiveness of a f or ei gn exchange-ra t e 

index ~sa pr otecti on against infla tion. 

3. 1.2 . The use of additional clauses on the working 
of index- compensation 

The index- cl ause is sometimes accompanied by a f ew more a rrangements 

on the working of the index- compensation. There may be o., "floor" or a 
11 ceiling 11 to the index-compensation . 

Financia l assets may be partia lly or totally affec t ed by the index- linkage . 

Compens a tion may be achieved 11stepwise 11 or continuously. 

a) The fl oor - and ceiling- clauses 

The floor is indicated by the value of the index a t the date of 

issue . The fl oor - clause guar antees that the debtor will not be worse off 

than if he had purchased an ordinary bond (1). 

As in timcs of inflation, the value of the index is certainly not expected 

to fall a floor - clause may be regarded ns almos t unnecessary. 

For the same r eason , a coiling-clause bocomos extrcmely important. 

A ceiling-clause means that no increases in the value of the index will be 

considered above a certain value of the index (2). 

Indeed ,once the ceiling has been almost r eached , there i s nothing to gain 

any mor e fr om the index- clause and sel ling an asset with such a clause may 

only be done at very unfavourable terms, as the asset must compete with 

newly issued bonds, of which the ceiling has not been reached yet. 

(1) KRAGH, B. 1 op. cit. 

(2) KRAGH 9 B. , op . cit . 



b) Partial index-linkage-clauses 

Bonds may also be issued with clauses refering to the proportion 

of the ;Jond that is index-linke l. The problem wi th partially index-tied 

bonds is that the share of the index- tied part in the to tal nominal value 

progresses with the inflation. This may be easily demonstrated through a 

numerical example (1) . 

Assume a bond issued at an initial nominal value of 200; 50 ~ ~ of 

the bondis index-linked, 50 % is nominal. What happens when prices double 

in one period? 

We have 

Initial nominal value at t 

200 

At time (t+l) we have 

300 

Index-tied part 

100 (50 %) 

200 ( 67 o/~) 

Nominal part 

100 ( 50 o/;) 

100 (33 %) 

If a bond with the same "partition"-clause is issued at (t+l) at an 

initial value of 300 , this bond may only be issued at very unfavourable 

terms, unless the partition- clause guarantees that 67 % will be index-tied . 

Newly issued bonds, however, will have to compete with other previously 

issued bonds having many different dates of issue. 

As a result, yield comparisons and hence price-setting becomes extremely 

difficul t . 

Moreover, after some time the "partition-cl ause " will have no sense 

any more, as the inflation will have reduced the nominal parts to very 

small amounts. 

c) Escalator-clauses 

Discontinuous compensation clauses, known as escal ator- clauses 

guarantee the index- compensation only stepwise, i.e. for instance for every 

5, 10 percent. Such a clause seems to impede a reliable calculation of 

expected yields over a short period of time. It has the advantage, however, 

to simplify the accounting problems, which an indexation of financial 

assets necessarily implies. 



d) A conclusion on the additional clauses 

All things considered, the additional clauses on the working of 

index- compensation may be regarded as undesirable, as they make the in

vestor ' s calculation of expected rates of return a most difficult task . 

If,for any reason, any of the clauses considered is desirable, it 

should be introduced uniformly throughout the market so as to avoid artifi

cial distorsions in the capital-markets and to allow them to function 

smoothly. 

3. 1.3. What should be linked to the index? 

Different elements of a monetary asset may be linked to the index 

interest- pa~ reents and capital-value. 

For long- term monetary assets this problem may appear to be of no impor

tance . I ndeed, if interest- payments on those assets are the only index

linked element, the current market-price of those assets will not be dif

ferent from the mar ket- price of a long- terrn asset the principal- value of 

which is linked to the index as well . 

The present value of the reimboursement of long- tenn monetary debts is ver y 

low and will hardly enter the calculation of the market-price. Consequently 

it does not matter very much whether or not the principal - value is tied to 

the index, the present-value of index-linked interest- payements being much 

higher than the present-value of the reimbursement-va.lue. 

Once such a long-te:rm monetary asset cornes close toits da te of redemption, 

the absence of a clause linkinG the pri ncipal value to the index makes it 

rather unprofitable to hold such an asset and rather costly to sell it,as 

the present value of the redemption-value is now much higher. 

Consequently, we propose both interest- payments and cap:;tal - value 

to be linked to the index as far as long- term assets are concerned. 

For the same analytical reasons, we propose the index-linkage of 

the principal value of short- term assets and accessorily of the interest

payments as well . 
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3 . 2 . A PARTIAL EQ,UI LI BRIUM ANALYSI S OF NOMINAL ANI! INDEX-Lili!KED BOl'U)-MARKETS 

Introduction 

This analysi s is a major tapie in the existing literature on the in

dexation of financial assets. 

The analysis is entirely due to the Swedish authors Tord Palander (1) and 

GuyA IVidsson (2). 

The main purpose of this study is to show how the rates of interest 

and hence the market- prices of nominal and index- linked assets will be re

lated to each other. The main r esult will be that the nominal rate of inte

rest on nominal assets must be equal to the real rate of interest on index

linked assets plus the rate of expected inflation. 

We may hardly innovate on this tapie, as it deserved most of the at

tention of many authors dealing with the indexation of financial assets . 

We shall try , hower 9 to present the analysis in a more formali zed 

fashion . 

To fo'cus the analysis on the effects of the index- linkage, we shall 

make the following assumptions. 

a) We study a market system where index- linked and nominal bonds 

are freely bought and sold. 

The only difference between bath types of bonds is a 100 % index- linkage 

of bath the principal and the interes:- payments of the index- linked type . 

Hence the bonds will be considered as equal in face - value, maturity and 

marketability. 

Whether they will be equivalent from the point of view of risk is a funda

mental question to which the answer will be a conclusion of our chapter. 

Hence we assume them provisionally to be equivalent from the risk point of 

view. 

(1) PALANDER, TORD: Vârdebestandighet, Stockholm 1957 . 
(2) ARV'IDSSON, Guy: "Reflections on index- loans ", Skandinaviska Bankar 

Quarterly Review, january 1959. 
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b) We assume the absence of any di fferential tax- regime that would 

bring about any distorsion in the price- setting. 

Hence, if nominal bonds are taxed, index- tied bonds should be taxed in the 

same way . This raises the question how index- compensations should be ta.xed. 

This seems to be a tapie in itself and it does not imply any loss of genera

lity to assume bath nominal and index- tied bonds to be tax- exempt. 

c) The analysis is partial in the sense that we consider the inves

tor ' s choice between bath types of bonds, once the investor has decided to 

keep a certain amount of his wealth in the form of interest- bearing assets 

rather than in the form of liquid balances . 

Once we have know how index- linked and nominal markets operate we may res

tate this partial analysis in a macro- framework, including the problem of 

the demand for money ,when alternative assets have been index- tied . 

d) Our assumption a) ensures a high rate of substitution between no

minal and index- linked bonds . As a result, the simultaneous approach of 

bath the nominal and index- tied markets is justified. 

The analysis will be conducted as follows : 

- We shall first define verbally and mathematically the nominal and real 

rates of return on nominal and index- tied assets . 

- We will show that there is a definitional rel ation between a nominal and 

a real ra te of return on one s:i. ngle asset . 

- Finally , we define the equilibri um relations that must exi st between the 

rates of return on nominal and index- tied assets. 

- The entire analysis will be graphically illustrated. 

3.2. 1 . A calculation of rates of return on nominal and index- linked 
bonds 

3. 2 .1 . 1. A few definitional elements 

a) The flow of interest- payments 

Nominal and index-linked bonds have the same face - value of, say, 100 . 

The flow of interest- payments per period of time on nominal bonds is equal 

to : 
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100 X a 
m 

where amis the rate of interest prevailing at the 
date of issue . 

The flow of nominal interest- payments per period of time on index- linked 

bonds is equal to : 

100 X a • tliL_) 
r~ 

where p(t) is the value of a broadly defined 
index at time t, and p( - t:- ) is the value of 
the index a t time t = - ~ , the da te of issue; 
a is the rate of interest on index- bonds r at the date of i s sue . 

b) Market- prices and redemption- values 

If the investor buys nominal or index- linked bonds at time t o , 

he must acquire them at market-price. 

Hence we wri te K ( o) market- value of nominal bonds at time t = o 
m 

K (o) = market- value of index- linked bonds at time t o r 

The redemption- value of the bonds will be written as 

B (T) = 
m 

B (T) r 

redemption--value of nominal bonds when they corne 
due at time T 

redemption..JJ"alues of index- bonds when they corne 
due at time T. 

c) A definition of a rate of return 

Tne investor will buy nominal or index- linked bonds according to the 

magnitude of the expected rates of return on bath investments . Hence we nced 

a rigourous definition of a rate of return. 

If the investor does not expect the rate of interest to change, he 

may define as a rate of return the discount- factor that equalizes all the 

present and future flows of interest- payments plus the final redemption

value at time t = T to the current market- value of the asset considered . 

Such a rate of return may be defined in nominal terms or in real 

terms . The real rate of return discounts the real flows of interest- payments 

and redemption-value to the current market- price . 

The nominal rate of return discounts the nominal flows of interest- peyments 

and redemption- values to the current market-price . 
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lience we may wri te the nominal rate of return on nominal bonds as i m 
Il Il real Il Il Il i r 
Il Il nominal Il Il index- linked as r m 
Il Il real Il Il Il r . 

r 

3 . 2 .1 . 2 . Computing_the_rates_of_return 

When investing his wealth into index- linked or nominal bonds,the in

vcstor considers the index from the point of view of its possible variation 

in val ue, hence he must have in mind some idea about the future rate of in

flation . 

The initial value of the index that prevails at the time the asset 

is bought may be set equal to 1 . 

Consequently , if the investor expects a future rate of inflation 0 to pre

vail evenly from O to T, the expected value of the index at time t is equal 

to: 

P(t) = P(o) if P(o) is set equal to 1. 

We may now calculate different rates of return on nominal and index- linked 

bo nds. 

a) The nominal rate of return on nominal bonds is defined by the equat i on 

or 

b) The 

or 

K (o) 
m 

K (o) = 
m 

a 
m 

i 
r 
Li -

m 

real rate of return 

T 
-e t K (o) = J am e 

m 
0 

a [1 K (o) m 
= i + e m r 

(1) 

( 2) 

on nominal bonds must satisfy the equa tion 

- i t ( ) -0T - i T (3) e r . dt+ B T e e r 
m 

- (i + ® )T ] - (i + S )T + B (T) (4) - e F e r 
m 



c) The nominal rate of return on index-linked bonds i s defined by the equation 

a . r (5 ) 

or a 
K (o) = r e 

r r -
m 

ï - (r - e)T l ( ) -(rm-S)T jl - e m +B Te 
L - r 

( 6) 

d) The real r a te of return on index- linked bonds is defined by the equation 

K (o) = (Tar e- rrt dt+ B (T) e- rrT 
r r (7) 

✓ 

0 

or a 
11 

- r T 7 - rrT K (o) r 
! + B (T) = - e r e r r J r r L. 

(8) 

3 .2 .1 . 3 . The necessary r e l ations between nominal and real rates 
of_return_on_one_type_of_bond ________________________ _ 

It follows as a direct corollary from our definition of real and no

minal rates of retur n on one type of bond that the nominal and the r eal r a t e 

of r e turn on nominal bonds are matharnati cal l y related to each other . 

For the same reason, the nominal and the real r ates of return on index-

linked bonds must a l so be mathamati cally related . 

Indeed from the system 

- (i +e)T e r 

it follows as a truism that (9) 

I n other words, the money rate of return on nominal bpnds is equa l to the 

r eal rate of r e turn on nomina l bonds plus the rate of expec t ed i nflation. 

For the sarne r eason, we may deduce a relation between the nominal rate of 

r e turn and the real rate of return on index- linked bonds . 
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a 
[ 1 - e- (rm- e)T] + Br(T) - (rm- ®)T From the system K (o) r 

- e e r r m 

a 

[1 
- r Tl + B (T) e- rrT K (o) 

r 
= e r 

r r r r 

it follows as a truism that 

r - 0 r m r 

or r = r + e (10) m r 

In other wor ds , the money rate of retur n on in~cx- linked bonds is equal to 

the r eal rate of return on index- linked bonds plus the expectcd r ate of 

inflation (which i s the expected r a t e of increase in the value of the in

dex) . 

3 . 2 . 2 . The equilibrium relations be tween nominal and real r ates 
of return on nominal and index- linked bonds 

The relations (9) and (10) between nominal and real r ates of return 

followed as a truism from our definitions of nominal and real rates of 

return . 

The relations cons i der ed here are of a different nature and prevail 

only at the pnrti a l cquilibrium point of bath the nominal and index- linked 

markets . 

I f bath markets are in equil i brium wi th regard to each other, the ·iiwes

tors should be indifferent betweer,.. nominal bond or index- linked b_ond- hol dings . 

They will be indifferent to nomina l or r cal bond- hol di ngs, i f the nominal 

r ate of return expected on nominal bonds i s equal to the nominal rate of 

return expected on real bonds . 

I f they calculate in real terms , they will be indi fferent to nominal or r eal 

bond- holdings , if the real r a te of return on real bonds is equal to the 

real r ~te of rcturn on nomi nal bonds. 

That such a rel l:'. tion between r ates of retu.rn and hence bctween pri 

ces of nominal and index-linked bonds will exist at equil i brium may be 

proved ab absurdo . 
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If the nominal ro.te of return on nominal bonds exceedsthe nominal rate of 

return on index-linked bonds, investors will sell their index- l inked bonds 

and buy nominal bonds. They mig1 t even borrou in the index- linked marke t 

and lend in the nominal market . As a resul t, currcnt marlrnt- prices of index

bonds will decrease and the nominal r c.tc of return on index-linked bonds 

will necessarily increase. Conversely, current mo:rket-prices of nominal 

bonds will i ncrease and nominal r a tes of return will consequently decrease . 

This mechanism oper ates up to the point where the nominal rates of return 

on nominal and real bonds are equal. 

This equilibrium relation mo..y be written as 

B m 
1 

the nominal rate of r eturn on nominal bonds is equal 
to the nominal rate of return on index- linkcd bonds. 

We know however that t :: : :: : : 
Hence wc have one redundant re l a tion 

which are derived from our definition 
of nominal and real rates of r e turn 

r r i • r 

We may nou find the mo..thematical relation be tween the prices of nominal 

and index- linked bonds . 

Indeed, we have i 
m 

r 
m 

and 

It follows i mmed i a t e l y that in equilibrium 

r + (8) 
r 

i + e r 

i 
m 

r +El r 

As we know that for o. give:i;i. flou of nominal i nteres t - payments and a given 

redemption value of nominal bonds , i deterrnines the price of nominal bonds 
m 

and that for the same reason r dcterrnincs the pri ce of index- linked bonds , r 
the prices of nominal and index- linked bonds are interdepcndent. 

This functionn.l relation between the nominal rate of return on no

minal bonds i and the nominal rate of return on real bonds (r + e) may m r 
be represent ed as below: 
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i 
m 

This relation between the market- rate of interest on nominal bonds 

and the market r o.te of interest on reaJ. bonds is subject to one important 

remark. 

Indeed, compe.ring the nominal r .'.1.tG of rcturn on nominal ro,te of return 

on nominal bonds with the nominal rate of return on indox-linked bonds , or 

comparing the real rate of return on index-l irùced. bonds wi th the real r ate 

of roturn on nominal bonds is dependent on individual inflation ary expecta

tions and individual appreciation of risk. 

We shall provisionally disrogard the problems related to the disper

sion of individual oxpec t ations ,as we have assumod that all the lenders sha

re the samo anticipation of inflation . We must, however, take the risk-factor 

into account . 

The nominal rate of rcturn on nominal bonds, i . e . the market r nte of 

interest on nominal bonds, is certain, the nominal r ate of return on index

tied bonds , i.e . the market r ate of interest on index- tied bonds plus the 

rate of inflation, is uncertain. Tho latter r a te of return is uncertain , 

because it is oxpected to be of a given magnitude and the investors cannot 

be sure that f actual inflation will effectively coincide \Ti th anticipated 

inflation. 

Conversely, the real rate of return on index- tied bonds , i.e . the 

market rate of interest on index- tied bonds , is certain,while the real rate 
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of return on nominal bonds , i . e . the m2rket rate of interes t on nominal 

bonds minus the rate of expected inflation, is uncertain . Indeed, investor s 

mny not be sure that factu Q,l inflntion will coincide with anti cipated in

fla tion. 

Hou, if investors have a defi nitc aversion to the risk on either the 

nominal or the real rate of r eturn, this aver sion will be reflected in the 

interest- r atc differential on nominal and indcx- tiod bonds . 

If _they prefer the certainty of the nomine.l r ate of r eturn on nominal bonds 

to the uncertainty of a nominal r a t e of return on index- tied bonds , they 

will buy nominal bonds, cven i f the interest- r ate differential is exactly 

equal to the magni tude of the anticipat ed rate of infl a t ion. 

Hence nominal bond prices will increase Emd nominal rates of interest on 

nominal bonds will decreasc. As a rcsult, this will increase t he interest

r ate differential beyond the level vhere i t was oqual to the cxpccted rate 

of inflation. 

If invcstors prefer the certainty of the rcal r ate of r e turn on real 

bonds , i. e . of the m2,rkc t r ::--, te of in tcros t on real bonds , t o the uncertainty 

of the real r a te of return on nominal bonùs , i . e . the nomina l r nte of inte

rest on nominal bonds as determined by the market , thoy ,·Till buy index- tied 

bonds, which will also onlarge. t:1e inter est- r ate di ffcrential beyond the 

l evcl wherc i t ,-ms exactly cqua,l to the rate of anticipated inflation. 

Consequently, ,re may maintnin our conclusion tha t at equilibrium 

tho nor,iina l rate of interest on nominal bonds i s equal to the real rate of 

interes t on index bonds , pr ovided that both types of risk ar e equally dis

tributed among the market opcr a tors . 

3 . 2 . 2 . The equilibrium relation betwcen subjective r a tes of return 

So far we have l a i d stres s on the relation that provai l s in equili

brium betwoen the r a t e of interes t on nomina l bonds anù the r ate of inte

rest on index- ti ed bonds. 

It ma;y be, however, t hat investors speculate on future changes in 

the market-rates of intercs t which generate capital- gains or lasses . 
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Consequently, the subjecti ve e:x:pected rate of return may be smaller or la:r

ger than the current narket- r ate of interest. 

If the investors do have ,,uch a speculati ve behaviour , the equili

brium relation between the subjective rates of return shoul d be written as 

where 

( im + d l:! im) + e 
d log i 

m 
dt 

d log r r 
dt 

c:x:pected capital gain or loss , exprcssed as a per
centage of the initial nnrket value of nominal bonds , 

= e:x:pected capital gai n or loss , expressed as a porcen
tage of the initial market- value of real bonds , 

If there is no reason to expec t the nominal rates of interest to change 

di fferently from real rates of interest, we have e,gain 

d log i 
m 

d log r 
r 

dt dt i = r + e. rn r 

3 , 2 ,4 , A graphi cal illustration of Palander ' s "Twin- markets system" 

l'Iuc;h of the formal analysis may be easüy grasped in a graphical 

illustration constructed by Robert V. Eagly (1) . 

The north- western quadrant is a tuo- dimensional space dcfined by the 

vectors i , the rate of interest on nominal l,oncls , and r the rate of inte-m r 
rest on index- bonds . 

The functions 8 relate the two rates of intcrest to each other for diffe

rent rates of inflation and define in fact the equilibrium relations be t 

ween the rates of interest . 

'.l'he north- eas tern quadrant is a two- dimensional space wherotlle func

tions Bd are demand- functions for rcal bonds . The demand for real bonds i s r 
expressed as a positive function of the real rate of i nterest on real boncls , 

(1) Robert V. EAGLY, "On government i ssuance of an index- bond" , in Finances 
Publiques , La Haye , n° 3, XXII , 1967 , PP • 268- 288 . 
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The intercepta means that even for a zero r ate of interest on index

tied bonds people are still ready to hold some amount of their wealth in 

iridex- tied forms so as to safecuard their purchasing- po':,er . 

When ho l ding index- tied bonds for a zero rate of interest on real 

bonds , peopl e fail the risk of a capital- loss, if rates of interest in

crease . Consequently, we thirùc that the intercept ex in Eagly 1 s system im

plies that people expec t to gain more frorn an increase in the index than 

they might lose through an increase in the rate of interest on index- bonds . 

As we lay stress on the demand for nominal and indè.x- tied bonds , the 

stocks of bonds supplied are assumed to be given: B8 and Bs 
r m 

I n the s outh-\·restern quadr ant ,. the function Bd expresses the demand 

for nominal bonds as a function of the nominal r ate of interest on nominal 

bonds . The stock of nominal bonds supplied is given . 

The intercept ~ means that no nomi nal bonds are clemanded below 

a certain r ate of interest, as nominal r at es of interest are expect ed to 

be normally beyond this minimum rate of interest . 

11hen no inflation is expected ( 9 = o) , t he equilibrium relation 

between the r a te of interest ·on nominal bonds and the rate of interest on 

real bonds i s equality g i = r . m r 
If demm1d and supply are given on the index- market , deL 3,nd is antomati cally 

determined on the nominal market . 

Assume now that people corne suddenly to expect a ratG of inflation 

e = 3. As the nominal rate of interest on nominal bonds is initi a lly 

equal to the real rate of interest on real bonds , real bonds are expected 

to yield a higher nominal rate of interest than nominal bonds , or nominal 

bonds are expected to yield a lower real rate of interest than index- bonds . 

Consequently, there will be an increase in demand for index- linked 

bonds and a decrease in demand for noninal bonds. This will result into 

an increase in index- linked bond prices and into a decrease of the rate 

of interest on index- linkcd bonds. Hominal bond prices will be lower and 

nominal rates of interest on nominal bonds higher . 
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The new equilibrium relation between the r o,te of interes t \·rill be 

given by the function 9 = 3 and we have i = r + 3. m r 

To what extent this new equilibrium re lation has bcen es tablished by a de

crease in the real r a te of interest rathcr than by an increase in the nomi

nal rate of interest or vi ce versa depends entirely on the e l as ticities of 

both the deJ1J.and curves and on the relative shifts in der1and for nominal and. 

index- linked bonds in response to changes in in.flatiora ry e:zpectations . 

An important resul t that \-!e nay deduccr from Ea,ely 1 s g.ra:,hical cons

truction is that , for t3i-ven el as ticities of the demand curves and for given 

propensi ties to shift the demand for nor.'linal and index- tied assets in res

ponse to changing anticipations , there will be a locus of combinations of 

nominal r ates of interest on nominal bonds and of real r ates of j_nterest 

on real bonds . 

This l ocus of points i s represented by the curve MM 1 • Point Ais a 

combina tion of rate s of interest for a zero rate of inflation, point B is 

a combination of rates of interest for e = 3. 

The slope of i'It1 1 will be a func tion of the elasticities of the de

mand- curves and of the propensities to shift the demand from one type of 

bond to another type of bond in response to changing r ates of anticipated 

inflation . 

If the demand- curves have sirnilar interest- elas ticities , but people 

tend to react to higher r a tes of inflation by increasing their deri1and for 

index- bonds rather than by decreasing their demand for nomina l bonds , the 

MM 1 curve will be relative l y steep . 

If propensities to shift the demand f rom one type of bond to another 

type of bond are of about the same magnitude , but if the interest- elasticity 

of the demand- curve for nominal bonds is l arger than the interest- elasticity 

of the demand curve for real bonds , the ïI11 ' curve will be rela tively s teep 

as well . 

Su.ch a locus of rates of interest for different r a tes of inflation 

depends on t he relative stocks of nominal and index- tied bonds supplied . 
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Enlarging tho supply of one type of bond will shift the locus to the right 

and probably nodify its slope . 

Enlarging proportion ally the su:1ply of nominal and real bonds wi ll shi ft 

t he locus to the right without affecting its slope . 

i 
m 

1;1q locus of rates of 
~ interest for a given 

supply of index-l inked 
and nominal bonds . 

T\T-12 tlie same locus of 
points for a larger 

supply of nominal and 
index- linked bonds . 

Sa far the analysis has been conducted under the assumption that in

flationary expectations are identical for al l the market operators, i . e . 

for all the lenders and borrowers . 

If price expectations are dispersed , the interest rate differential 

which i s established in the market will clepend on the volume of indexed 

stock offered and the degree of dispersion of price expectations . 

The differential will reflect the price- expectations of marc;inal bond hol

ders only (1) . 

If only a small s tock of imlex- tied bonds is pl aced on the market, 

i t can be offered on rel a tively unfavourable terms so as to appeal only to 

those wi th the most inflntionary price expectations . 

(1) Peter ROBSON , 11 Index- lirùrnd Bonds ", Review of Economie Studies, Oct.1960 . 
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Larger initial offerings would bring about hi E;her rates of interest on index·

linked bonds so as to induce holders of ordinary bonds uith less inflatio

nary expec ta tians to take them 1.. ,:) . 

If the money rate of interest is assumed to be given , this would mean a gain 

in expected interest-earnings for the intramarginal hol ders of linked 

bonds. 

This, however, is likcly to be a minor i s sue , the main result of thi s 

analysis being that the 11 mm 11 rate of interest on nominal bonds is equal 

to the "own 11 r ate of intGrest on index- linked bonds plus the rate of expec

ted inflation . 

The macro-economic implications of this relation will be considered 

later on and we shall be in a position to use it as a proof for the risk

free na ture of index- tied assets with respect to inflation . 

3.3. EMPIRICAL EVIDENCE ON THE DEMAND FOR NOHINAL AND INDEX-LINKED 
TilVlE-DEPOSITS IN FINLAND ~ 

Introduction 

So far we have considered the theory of equilibrium of nominal and 

index-linked markets. The assets dealt in on those markets were assumed to 

be bnnds. Empirical evidence for such a theory should logically be given by 

an investigation i nto the effective pricing- mechanism of such a market where 

both types of bonds are bought and sold side by side. 

Now, the Finnish experience with the index-linkage of monetary assets 

is vèry broad and the index- linkages have spread over all types of monetary \ 

assets including bonds, but with the exception of money itself . 

Shortly after world war II, government-issued bonds only were tied to the 

cost- of- living index, but as soon as the index- linkage turned out to be 

advantegeous to the creditors, the banking sector was to offer the same 

~ We are very much indebted to 1Ir Kari Puumanen of the Bank of Finland, for 
his permanent help and interest in this part of our research. 



index- clause on the public ' s deposits in its competition for loanable 

funds . 
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Dnfortunately one may not really speak of a bond- market in Finland . 

Rates of interest on bonds are under government control and do not depend 

on current supply and demand . 

W.hen applying to make a bond-issue, the issuer must provide information on 

interest and any other possible yield on the loan. 1.·lhen granting the perrni t , 

the Cabinet approves the conditions of the issue (1). 

There is no secundary market for bonds and bonds are mainly held by the i r 

initial buyer throughout their lmfetime . The limited s i ze of the bond-mar ket 

and its very institutional character prevented us from having any insight 

i nto the effects of the index- linkage on the pricing- mechanism of nominal 

and real bonds . 

By contrast, the market for bank- deposits is extremely large and the 

main channel of financial intermediation in Finland. The predominance of 

this market is principal ly function of the public's attitudes : bank- deposits 

are regarded as an acceptable, secure and honourab l e type of asset , whereas 

investing in securiti es is regarded as something as gambling (2) . 

An important char ac t eristic of the Fi nni sh deposit- market is the 

small ratio of demand deposits to total bank deposits on the average less 

than 10 o/;. This is due to the fact that a fail;r large amount can be drawn 

on demand from the most popular term deposits, which formally require 6 

months notice of withdrawal, without the interest being lost . Those deposits 

are called "ordinary- t i me- deposits ". At the moment the upper limit for thi s 

type of drawing in 3000 FJ'IK every month and the rate of interest is 4 7; a 

year. As the demand deposits are not paid interest a considerable part of 

the liquid assets of househol ds and small enter prises is placed in those 

term deposits (2). One may well cons ider those depos i ts as a kind of inte

rest- bearing money . 

(1) Bank of Finland, rfonetary Policy Dept . , "I nformation on national bond
markets in Finland" , sept. 12 , 1972, p. 5 , 

(2) Bank of Finland , Financial markets in Finland, 1972, p . 3. 



81 

One important restriction of the previous partial equilibrium analysis re

mains to be discussed so as to enable us to draw relevant conclusions from 

the empirical picture. 

Indeed, banks offered both nominal and index- tied time-deposits. 

Hence we may consider the effects of the index- linkage on the demand for 

both types of asse t s . 

If, howcver, we insist upon the partial character of such an analysis , we 

we implicitly assume that all other assets may be disregarded from the 

point of view of the public 's portfolio-choices : an increase in demand for 

index-linked time- deposits will be consi dered as a decrease in demand for 

nominal time-deposits and notas a decrease in demand for money or any 

other asset . 

Such on assumption may be validly held under the conditions prevai

ling in Finland. As we have shown above , there is no effective bond- market 

in Finland. There is no secundary market for bonds, as bonds arc held 

throughout their lifetime by their initial buyer. Consequently, bond- hol

dings are very illiquid. 

There exists no Treasury bill-market nor any organized market for call

money or short-term money in general (1) . Demand-deposits and currency, 

however, should be regarded as good substitutes for time- deposits . 

Here again, Finnish institutional characteristics conver ge to justiîying 

our partial approach. Indeed, demand ùeposits amount to no more than 10 % 
of total deposits, soif a~y substitution of time deposits for demand de

posits, or vice versa , occurs it will be relatively small. 

The core-factor, however, is that holders of demand-deposits in Finland 

do not hold time- deposits and vice versa. Demand deposits are mainly held 

by big firms and time-deposits by households. Households consider time

deposits as sufficiently liquid for their own transactional purposes, 

which firms do not. As a result , there exists no substitution between 

demand and time- deposits. 

(1) HANNI, Eila 9 "Inflation in Post-War Finland", Economie Studies XXXII, 
p . 177. 
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3 -3. 1. The data 

a) The period considered 

Banks decided in may 1955 that the public should be given the oppor

tunity to hold part of its assets in index- tied forms. Thej~was no question 

of automatically linking all deposits with the index . Index accounts of a 

new type were opened side by side with ordinary accounts. I t was to the 

public to decide whether to invest in nominal or index- accounts . 

As the index did not operate beyond a certain level that was not reached 

at the end of 1955, index-accounts turned out to be unprofitable and by 

the end of 1955 the commercial banks ceased accepting more indcx- account s . 

The year 1956, however, proved to be a period of very str ong inflation and 

in december 1956, the annual rate of inflation reached 14 %. Under those 

conditions of very strong inflation, the government index- bonds yiel ded 

very high rates of return when compared with the rates of return on nomi nal 

time- deposits . As a result, the banking- sector had to face a contracting 

deposit- market and to reconsider its attitude towards the index- linkage of 

at least part of its time- deposits. Index- accounts were accepted again f r om 

the beginning of 1957 until novembre 1968 ,when it was decided to disconti

nue all the index- linkages exis ting in the Fimüsh economy. 

Our calculations have been made on quarterly data covering a peri od 

from january 1957 until december 1967. 

b) Nominal and index- linked time- deposits in Finland 

- Nominal time- deposits 

Until 1 . 4 . 1959, banks offered one single type of t i me- deposit, cal

led the "ordinary time- deposi t". 

This is the type of deposit in which households invest mos t of the i r li

quid savings, ifont}rly wi thdrawals of up to 3000 F.MK are allowed wi thout 

loss of interest. Those deposits require 6 months notice of withdrawal. 

After 1.4.1959, banks offered a second type of time- deposit , cal l ed 

the "high interest rate deposit", because they earn a higher rate of inte

rest than ordinary timc- deposits . Those deposits, however , are 12 month

deposits . 
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- Index-tied deposits 

Index- tied deposits have been available in two forms. 

The A-account was a 100 1/~ index-linked account, the B-account was a 50 % 
index-linked account. 

Both types of deposits were 12 mont:b - depos its. The rate of interest 

paid on those accounts was generally lower than the rate of interest paid 

on nominal deposits . 

The capital -value only was tied to the cost- of- living index. 

Index-tied assets could only be held with a minimum amount of 

300 FMK. 

Index-tied deposits have generally been subject to taxes, but tax

regimes changed many times. Nominal deposits have a lways been tax- exempted. 

Index-tied deposits were clearly less liquid than the nominal "ordi

nary 6 months deposits" . 

c) The objective yield differential on nominal and index- tied deposits 

By objective yield differential we mean the difference in return on 

nominal and index-linked deposits that results from differences in rates of 

interest and tax- regimes ~nd not from the index-clause . 

As we have mentioned sub b), rates of interest on nominal deposits 

have been generally higher than those on index-deposits. One particular 

feature of Finnish banking, however, is the absence of competition on the 

deposit-market through variations in the rates 9f interest. Consequently , 

those variations have been rela tively small and so have been the variations 

in the interest-differential on index- linked and nominal accounts. 

Changes in tax-regimes have contributed to variations in the objec

tive yield differential as well . Il is worth noting t hat index- tied accounts 

were taxed as regards the nominal capital- value and the interest- payments . 

Hence the compensation for inflation was subject to taxation as well. 

Changes in the interost- rate differential and in the tax- regimes 

have been taken into account simultaneously so as t o obtain a curve for the 

objective yield differential on nominal and index- tied account~. 
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3.3.2. A speci f ication of the model 

I n our theoretical analysis, we consider ed the relation that pre

vails in equilibrium between the r ates of interes t on nominal and index

tied assets . The rates of interest were fixed by current supply and demand . 

The logic of the es timated empirical relation i s s l i ghtly different . 

We r ather try to see how the share of index-deposits in total time- deposits 

changes in response to variations in the expec t ed returns. If we are in a 

position to estimate such a function we may , of course, deduce a few results 

that are relevant for the theoretical anal ysis. More prec isely, for given 

stocks of nominal and index- t i ed depos its supplied by banks , one may calcu

late the relati on tha t must prevail in equ ilibrium between the rate of an

ticipa ted inflation and the inter est- ratc differential,if the public is to 

hold the stocks of both types of assets in the propor tion supplied . 

Such a relation shows, for instance, to what extent the banks must enlar ge 

the interes t - rate differential on nominal and index- tied deposits so as t o 

keep index- tied and nominal deposits in a certain proportion intimes of 

stronger inflation. 

We are not interested in the absolute l evel s of index- tied or nominal 

deposits held, but rather in the share of index- tied or nominal deposits in 

the portf oli o of total t i me deposits . 

The variable so defined measur es the public 1s willingness to hold any total 

stock of time- deposits supplied by banks in partl y nominal , partly index

tied forms . 

Following the theoretical analysis , the higher the rate of anticipa

ted infla tion the larger the shar e of index- t i ed deposits in the public ' s 

portfolio of time - depos i ts . Conversely, the hiGher the ob j ective r ate of 

r e turn (rate of inter est- tax rate) on nominal deposits re l ative to the rate 

of return on index- tied deposits, the largcr the share of nominal deposits 

in the public ' s portfolio of time- deposits. 

There is, of course , no quantita tive information about the public ' s 

inflationary expectati ons . Consequently, we have to use a proxy for the 

anticipated r ate of inflation . 
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One may reasonably adopt the Hickxian assumption that expectations 

of future price-increases are a function of price-variations observed in 

the past. Moreover, during the period under review the public expected 

twice the Finnmark to be devalued. This expectation of a possible devalua

tion led to the expectation of po ssible increases in the cost-of-living 

index and may have affected in this way the demand for index-tied deposits . 

We thus use a set of past rates of inflation and a devaluation-dummy as a 

proxy for the anticipated rate of inflation. 

The relevant lag for past rates of inflation proved to be rather 

long. In fact, three different lags are to be taken into account ,when 

regressing the share of index-tied deposits in total deposits against past 

rates of inflation. 

Firstly, there is a lag between the effective nte of inflation and its ef

fect on inflationary expectations : it may take some time after a change in 

the effective rate of inflation before the individuals expect the inflation 

to continue at its new rate.They will observe the new rate of inflation at 

least for some time in order to assess their subjective belief that it 

changes again . 

Secondly, if individuals have corne to expect a different rate of inflation, 

it may take some time again before they adjust tne effective proportion of 

index-tied deposits in their portfolio to the proportion effectively desired. 

Thirdly, there exists an institutional lag that is entirely due to the ma

turity of the different deposits, People must wait until the date of with

drawal be f ore reallocating their portfolio . 

As we know that index-tied deposits have a maturity of 12 months and nominal 

deposits a maturity of 6 months for "ordinary time-deposits" and of 12 

months for "high interest-rate dcposits", the institutional l ag will tend 

to be longer ,whenever the public wants to decrease the share of index-depo

sits in response to, for instance, decreases in inflationary expectations, 

whereas the l ag will be shorter, whenever the public wants to increase the 

share of index-deposits in its deposit portfolio. 

The objective rate differential was lagged as well. Since this rate 

differ ential is not anticipated or expected , but objectively determined, 
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there is no l ag due to an anticipating-process . The second and the third 

type oflag mentioned above remain r elevant . 

One may easily conclude from this that the total l ag over the part 

rates of infla tion ought to be l e~ gor than tho tota l lag over past magnitu

des of the obj ective rate differential . 

A last important variable tha t entersthe model is a tax- dummy having 

the value O from the first quarter of 1953 until the first quarter of 1964 
and the value 1 for all the subsequent quarters. 

This tax- dummy r efers to a. change in tax- regime of one important alternative 

form of wealt~- holding whi ch were dwellings. 

"In the early 1950 sa considerablo incontive was es t ablished to in
ves t in real esta.te of this kind by ma.king the property and renta l 
incarne on new dwellings tax- exempt for ten years . As a result of 
hedging against infl~tion, in particular, re a l es tate priccs in 
Helsinki, the center of rapid urbanization, have skyrocheted"(l ) 

Taking this asset into account does no t amount to oponing the model to a 

third asset. Acquiring dwellings is likoly to folloi'l an antonomeous trend, 

as the r a t e of substitution to such a short- term asso t as time- deposits is 

likely to be close to zero . If the inco,110 - and property - tax r egime of 

dwellings corne to change dr astically, it may have a strong impact on the 

l evel of the trend and this mi ght affect the l evel of demand for inflation

proof deposits. JVIor eover, the effec t s ar e likely to be delayed , with little 

effec t in the beginning of the now tax- r egime and, after some time , with 

strong effects that progressively die out. Hence a l ag distribution was 

adjusted on the change in tax regime as well. 

In mathematical form, we wer e to estima te the f ollowing equation. 

11 
y t = a o + al D + . L 

l=O 

5 15 
w . p t . + r-· V. Rt . + >- s . Tt . l - l .- l - l .- 1 - l l=O 1=0 

where yt= share of index- tied deposits in the total stock of deposits 
(nominal+ index - tied rre~osits) 

(1) DAHMEN, Erik , Suomen Aalondellinen kehitys j a t a louspolitiika, p. 96, 
Bank of Finland Publications, c. 4, Helsinki, 1963 . 



a = constant 
0 

D devaluation dummy 
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Pt-i= effective rate of i r flation at time (t- i); percentage change 
on previous year averaged over three months 

Rt .= objective rate differential (interest differential + tax diffe
-i rential) at time (t-i) 

Tt .= value of tax- dummy at time (t-i) 
- l 

3.3.3. The technique used 

Before dis cussing the empirical results we shall briefly expose the 

main elements of the technique . 

As we have shown above a realistic specification of a model of demand 

for index-tied and nominal deposits has to take into account a few lagged 

independent variables . 

Moreover , the weightsof past rates of inflation are likely to be different

ly distributed,when compared to the weights of past rate differentials or 

tax-effects. 

Now the Almon- technique is flexible enough to allow the dependent 

variable to be regressed against different independent variableswith inde

pendent lag distributions of diffefent length and shape. Hence it corres

ponds very well to the problem tackled here. 

The core of Almon ' s technique is to restrict the weights of lagged 

variables to layon a polynomial of a given degree. On needs then to calcu

late a few points of the polynomial to get all the other values by simple 

interpolation. 

Such a restriction salves the cornmon problem of multicoll inearity 

that arises many times,when the coefficients of lagged variables are esti

mated by simple least- squares . 
n-1 

In Almon 1 s (1) terms, one estimates the function y= ~ w(i) Xt-i 
i=o 

(1) ALMON,Shirl ey, The distri buted lag between capital appropriations and 
expenditures, Econometrica, vol. 33, n° 1 (jan. 1965). 
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where de w ( i) 1 s are values at x = o, . . . , x = n- 1 of a polynomial w (x) 

of degree (q+l) < n, where n i s the length of the l ag distribution . 

If one knows (q+2) points on this polynomial, al l the other points 

may be deduced by interpolation and one has 

q+l 
w(i) = L <p . (i) b. 

j=o J J 
i=o, .. . , n- 1 

where b . are the values of 
(q+2) p3ints. 

The interpolation polynomials ar e written as 

~ (x) 
- 1 

,+. (x) 
Tq+l 

(x- x )(x- x2) ... (x - x 1) 
0 g+ 

= (x - x
0
)(x - x1) .. . (x - x

9
) 

(xq+1- x 0 )(xq+1- x1) • • • (xq+l - xq) 

Hence w(x) 
q+l 
L 4> .(x) b. is i ndeed a pol ynomi a l of degree q+l 
j=o -J J 

If the weigh t s are equal t o zero before time o and after time n- 1, one may 

t ake X = -1, X = n and 
0 q+l 

As a resul t, we have . w(x) 0 

n- 1 
Consequently y [ 

i=o 

and y= 

b = b q+l = 
0 

q 
9 j(x) r: 

j=l 

becomes 

0 

b. 
J 

n- 1 
L 

i =O 
[- 1 ~.(i) b ... , Xt . 

- J J_. - l j=l 

In other words, the Almon 
n- 1 riables of the form L 

technique regresses y against "q " auxiliary va-

i=o 
):__(i) Xb . 
'ÏJ -l 

j=l. .. q. 

The number of "q" vari abl es is equal to the degree of the polynomial minus 

one . 

- - - - - - - ---------- - - - - - -----' 



3. 3 . 4 . The empirical results 

The equation we propose to es timate i s 

11 
y = a o + a l D + _[ w i p t-i + 

i=o 

5 
/ V . Rt . + 
- l -l i=o 

15 
L S . Tt . 

l - l i=o 

There are three l ag distributions involved. 

The lag distributions of past rates of inflation is supposed to lie on a 
2d degree polynomial 

Il Il 

Il Il 

Il 

Il 

rate differentials 11 1st degree po lynomial 

values of the tax dummy i s supposed to lie 

on 3d degree polynomial. 

Hence we have 2 auxiliary variabl es for the r ate of inflation,PA1and PA2 
Il 

Il 

1 

3 

Il 

Il 

variable for the rate differential, RA 

variables for tax- dummies, TAl, TA2 and TA}" 

The correlation-rnatrix for those auxiliary variabl es plus the devaluation

dummy and the cons tant term is 

PAl 

PA2 

RA 

TAl 

TA2 

TA3 
D 

PAl 
1.000 

0.951 

- 0 . 312 

0 . 050 

0.089 

O.llO 

0.446 

Const.0.000 

PA2 
0.951 

1.000 

- 0.333 

- 0.0ll 

0.019 

0.041 

0 . 524 

RA 
- 0.312 

- 0 . 333 

1.000 

0 .690 

o. 720 

0 . 737 

- O. 310 

0.000 0.000 

TAl 
0.059 

-0.0ll 

0.690 

1.000 

0 .995 

0. 086 

- 0 .014 

TA2 
0.089 

0.019 

o. 720 

0 . 995 

1.000 

0.990 

- 0.039 

TA3 
0.110 

0.041 

0 . 737 

0.986 

0 . 998 

1.000 

- 0.052 

0.000 0 .000 0.000 

correlation with dependent variable 

0 . 734 0.064 0 .627 0 . 619 0.613 

D 

0 . 446 

0 . 524 

- 0.310 

- 0.014 

- 0.039 

-0.052 

1.000 

const. 

0.000 

0 . 000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0 . 000 0.000 

0.514 0 . 000 

One may usefully notice the absence of pa:r tial correlation between y and 

R
1

. This corresponds entirely to Finnish banking candi tions whe:re variations 

in deposit rates of interest are very small end are by no mearaa weapon 

of competition. 
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The regression over the auxiliary variabl es yielded the following 

results. 

regression coefficients s tandard errors stulents t 

PAl 1.575 0 .243 6 .493 

PA2 1.267 0 0221 5 . 730 

RA - 0 . 228 0 . 425 - 0 . 536 

TAl 164 . 070 20.132 e . 150 

TA2 - 235.424 44.524 - 5 . 288 

TA3 97 . 566 25 . 927 3 . 763 

D 2. 654 0 . 702 3 . 781 

Cons t . -5 . 899 1 . 285 - 4 -592 

There i s def ini te au to correla tian as D - / = L 149 

and R
2 = 0 . 991 

The lag distributions are given by polynomial interpolation of the regres

s i on coefficients 

1) The weights W. of lagged r ates of inflation 
l 

~,[ . standard error 
l 

1 0 . 565 0 .02 7 

2 0 . 489 0 .022 

3 0.418 0 .018 

4 0 . 351 0 .015 

5 0.290 0 .013 

6 0 . 233 0 .0ll 

7 0 . 182 0.010 

8 0.136 0 . 094 

9 0.094 0.079 

10 0 .058 0 . 059 

ll 0 .026 0 .033 

12 0.000 0 . 000 

12 

L w. = 2. 042 
i =l 

l 

t -ratio 

20 . 690 

22 .021 

22 . 995 

23 . 156 

22 . 135 

19 . 996 

17 . 249 

14 . 449 

ll. 920 

9 . 766 

7.974 

0.000 
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2) The weights, vi , of lagged rate differentials 

v. 
l 

standard error t - ratio 

J. - 0.076 0 . 142 - 0 . 536 
2 - 0 . 060 0.113 - O. 536 

3 - 0 . 046 0 . 085 - 0 . 536 

4 - 0 . 030 0 . 057 - 0.536 

5 - 0.015 0 . 028 - 0 . 536 

6 0 . 000 0 . 000 0.000 

6 
/ V . = - 0 . 228 

i=l 
l 

3) The weights, si , of lagged values of the tax- dummy 

S . standard error t - ratio 
l 

1 0 .658 0 . 607 1 . 084 

2 0 . 521 0 . 354 1.472 

3 0 . 574 0 . 211 2 . 718 

4 o. 775 0 .179 4 .328 

5 1.085 0 . 194 5.607 

6 1.462 0.190 7. 372 

7 1 . 866 0 . 185 10.085 

8 2 . 256 0 . 165 13 . 711 

9 2 . 592 0 . 156 16 . 590 

10 2 . 832 0 . 173 16 . 394 

11 2.937 0.205 14 . 351 

12 2. 865 0 . 232 12 . 333 

13 2. 576 0 .239 10 . 786 

14 2.029 0 . 210 9.648 

15 1.184 0 .135 s . 799 

16 0 . 000 0 .000 0 . 000 

16 
L S . = 26 . 212 
i=l l 

The distribution of the weights are represented on the next pages . 
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TA JOKINEN DATE Cll3U73 PAGE 9 

*** ** RESIDUAL ANALYSIS *** ** 
OE\SERVED CALCULA TE D RE SI OU .&.L % ERR OP. 0 BS. RANGE= 36.464~ 

13.4200 10.8825 2-5375 18.911 8 7 17 . + * 
16.720G 17.0256 -.3t1S6 -1. 8279 18 . + 
27..88UO 22.8933 -.Dl33 -.uc; 811 I 9 . ♦ 

25.0400 25.4912 -.4512 -1.3n71 20 ' •+ . 
25.4?.0D 26.9378 -.4578 -1.7288 21 - -♦ 
26.0S CO 26.4289 -.3789 -l.4S4f; . . 22 . ... 
24.2300 ' 23.3451 .8849 3.l;S22 23 . ♦ • 

2 2. 30 DO 21.4511 . 84 89 3.8069 24 . +• 
18.5 60 0 18.2547 .3ll53 1. 64 511 25 . ♦ 

13.~7 00 14.-60~2 -.6392 -~.57S3 2f> ' . .... 
<i.7500 l □ .Ul 73 -.4373 -4.4gc;4 27 . -♦ 
6.3 6D O 6.4 8 46 --1248 -1.%27 28 . • + 

4.160G 4.3531 --1 9 31 -4. 64:?'3 29 . + d6sel''1ecA * 3.6400 2.7706 . 8594 23.88Sl 3[) - + * 
3.2POO 2.4612 -81 88 24.%28 31 . +• 

~t\&;t e(: tc.""l~t;eot + 2.2900 2.5397 - • 24 97 -10.9024 32 . -♦ 
1.·9100 2.0593 ' -.1493 -7. 8 1S4 33 . + 

" ~o. tt:l 1. 4 0 DO 1.7865 --3 86 5 -27. !=;{175 34 . + 
1.030 0 .9 9 76 .U324 3. 14 79 35 - + 

.,;2co .1380 • 4 8 2 IJ • 77.74 F.3 3 ç; • +• 

.510C -.4217 .9317 182.68 81=; 37 .+ * 

.5 e □ o -.6144 1-1 944 20S.9274 38 .+ * 
•• 85 DO .1s01 • 69 93 82.2746 39 • + * 

1.050G 1.72!:4 -.6784 -6i._.60 '38 4 (J \ •+ . 
2.4200 3.4720 . -1.ns2n -43.472 8 41 . * + 
3.3700 4. 8129 -l.4429 -42.SlS ll 42 . * ♦ 

3.6':0U 5. 75 03 -2.111 0 3 -S6.91 ~2 43 . * + 
4.0POO 6.1487 -2.068 7 -so. 7[17.3 44 . * + 
5. 7:?00 6. 3223 -1. 21i23 -21.Dl 9ll 45 . • * + 

~ 

11.1100 9. U 164 2-1536 19.2eU3 46 . + * 
13.5200 12. 8659 . 8 141 s.9r:;1n 47 . .... 
16.3500 16.i337 -2153 1.3:?2 ?. 48 . + 
18. 830G 18.3S63 .4737 2. 51 <;7 4 '3 . +li< 

l"l.l? OO 1'3.2391 -1.11491 -S.7F,75 50 . •+ 
lA.1300 18.6 8 23 -.5523 -3.ll4f;S 51 . -♦ 
18.790 0 19.7373 .U527 .nrn 52 . + 
19.1 50 0 18.8682 • 28 18 l.~716 53 . + 
1'3.5300 1 9 .2268 . 3IJ 32 1. sr:; 25 ? 4 .. ♦-
20.37.00 20.2355 . [JF\4 5 .4158 55 . + 
21.960G 21.6719 • 28 81 1.3120 56 - ♦ 

24.6 80 0 24.0368 .6432 2.i;ni:;3 57 . ♦-
26.47.00 25.9977 -.5777 -2-1 -%8 58 . •+ 
2 7. %00 29.6666 -1.7068 -6. lfJl. 5 59 . * + 
35.850G 34.5488 1. 31H 2 3.6296 60 . + :., • 

•~=NOT USED IN REGRESSION 
., . 
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The surn of the weights is equal to the long-:run elasticity of the in

dependent variable . 
12 

The sum of the weights of past r ;> tes of inflation, L w 
i=l 

2 .842, measures 

the effect of a steady anticipated rate of inflation on the desired propor-

tion of index- tied deposits in the total portfolio. The same may be said 

about the sum of the weig..hts of the lagged rate differential . 

Our equation may be written as : 

12 6 16 
y= - 5 , 89 + 2.654 D + .[_ W . pt . + [ V. Rt . + L" S . Tt . 

i=l l -1 i=l l - l i=l l - l 

where the w., v., s. are given by the series 
l l l above . 

For a steady anticipate~ rate of inflation, rate differential and 

tax-regime, the equation may be written with it's long- :run elasticities : 

y= - 5 . 89 + 2 , 654 D + 2 , 842 P - 0 . 228 R + 26 . 212 T 

3.3.5 . Conclusion 

The empirical results support quite clearly the theoretical proposi

tion that the demand for index-tied assets increases with the anticipated 

rate of infla tion and decreases for larger values of the interest- rate dif

ferential . The signs observed correspond to the signs expected. 

On may immediately deduce ~rom this that there must be a locus of 

points that relates values of interest- rate differentials to rates of anti

cipated inflation in such a manner that the public 1 s demand for a given pro

portion of index- tied assets in its total deposit- portfolio remains constant, 

and equal to, for instance, the proportion in which index- tied and nominal 

assets are supplied by banks . 

Consequently, there is a strong analogy with Palander 1s "twin-markets" 

system where market- rates of interest on nominal and index- tied assets varied 

so a s to establish a new rate- different i al that made people ready to hold 

both types of assets in the proportions supplied. 

The only difference in the context of our empirical test is that time

deposits are not marketable and do not display any pri ce- vari ation so as to 
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bear new market rates of interest . The estimated function shows however that 

banks may change the interest- rate differential on new deposits,if people 

expect a different rate of infla tion. In terms of economic policy, the 

banks enjoy one degree of freedom,when establishing the new rate differen

tial : they may change the rate of interest on nominal deposits , the rate of 

interest on in~ex- tied deposits or both. 

It remains , however, that the magnitudes of the coefficients rela

ting anticipated inflation and the rate difforential to the proportional de

mand of index- tied assets are of very different orders . 

I ndeed, writing the estimated function with its long- run coeffici ents , we 

h~e: 

y= - 5 . 89 + 2 . 654 D + 2 , 842 P - 0 . 228 R + 26 . 212 T 

where P i s a steady anticipated rate of inflation, 

R the objective rate ~ifferential 

D the devaluation dummy 

T a tax dummy. 

According to our theoretical analysis ,which states that in equili

brium the rate differenti al must be equal to the rate of anticipated infla

tion, R = P, the coefficients of P and R in the estimated function shoul d 

not significantly differ from each other, but they undoubtedly do. 

Indeed, if we may provisionally disregard the other values so as to 

fours the attention on the relation between P and R, a slight increase in 

P must be followed by a large increase in the rate- differential , if y is to 

be kept constant , because the coefficient of Ris very small compared to 

the coefficient of P . As a result, the theoretical equality does not seem 

to ho l d, as R must largely exceed P. This substantial difference in magnitu

de of the regression coefficients of P and R may be due to several causes . 

From a theoretical point of view, the public 1 s attitude towards risk 

could be predominant . Indeed, it may very we l l te that the public 1 s concern 

in its choice between nominal and index- tied depositsis mainly to safeguard 

the real value of its savings . 
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This would mean that a t least part of the public is ready to invest in 

index- tied depos its whatever the rate- differential may be, as people are 

willing to paya hi gh price fo:r the certainty of the r eal va lue of their 

savings . 

As we noticed in the theoretica l analysis , this is a good reason f or the 

equilibrium interest- rate di fferential not to be equal to the rate of anti

cipated infla tion . 

The reason, however, that is likely t o be more relevant in the 

Finnish context is the absence of competition on the deposit- market through 

changes in r a t es of interest. 

As we explained when discussing the data, a part of the ob j ective r ate 

differentia l r esults from changes in tax- regimes of different types of 

account . Such varia tions in the r ate differential were not dictated by the 

needs of competition on the deposit market . 

The t - r atios for the estimated weightsof lagged vnlues of the rate diffe

rential show that this vari able is unsignificant,once its weights are res

tricted to l ay on a first ·degree pol ynomi a l . 

Pol ynomials with a higher degree were tried as wel~ but they yielded at 

leas t some weights with the wrong sign. 

All things considered, t he r esult for R reflects very well the conditions 

of Finnish banking . 

One may well ask why bar.2:s were not l ed to compe ting more through 

variations in rates of interest on time ùeposits , as soon as they were to 

offer index- accounts. Inde ed, at a first glance it seems to be highly de

sirable to have some control over the spreading of the index- linkage of 

the banks ' liabi liti es and an active interes t - poli cy seems to allow such a 

control . 

If for instance, one particular financial institution has a f ar greater 

part of its deposits linked to the index than most of its competitors,it 

will have to charge its credit customer s more, unless it can reduce the 

index- linked part of i ts liabili ties to "normal II levels by la.rger interes t

r ate differentials on the public ' s depos its . Hence the index- linkage as 

such introduces an incentive to compete more through the r a tes of interest . 
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This stimulus to interest- r ate competition uas removed by the way compensa

tion- charges were collected frorn the borrowers: all the financial institu

tions c!'larged the borrowers 1Ti t>. the same extra rate of interest in the 

framework of a pooling- system rnanaged by the Bank of Finland . 

Now,in the absence of a very significant relation between the propor

tion of index- tied asse ts demanded and the rate- differential, it may seem 

curious that people did not decide t o hold a lmost all thei r deposits in 

index- tied forms as the r Rtes of inflation have often exceeded the r a te 

differentia l . This is r:10s t likely due to a liquidi ty effect in the choice 

between nominal and index- tied deposits . 

Indeed , as explained in the data, part of nominal time deposits were very 

liquid and perfectly served the transactional purposes of households . 

Index- tied clepositswere 12 montb - depositsand far less liquid. 

All things considered, the results point to the effective positive 

relation between the demand for index- tied deposits and inflation and to a 

negative relation between the demand for index- tied deposits and the objec

tive differential in rates of return, measured as a combination of diffe

rences in rates of interest, tax- regimes and liquidity- proporties. 

3.4. AN TNVESTIGATION DITO THE RISK- FREE NATURE OF INDEX- TIED 
MONETARY ASSETS 

Introduction 

Our partial analysis showed how the princing- mechanism on markets 

for nominal and index-tied assets operates so as to establish an equili

brium relation between the rates of interest and consequently, between the 

market- prices of nominal and index- tied assets. 

There must , however, be an equilibrium price of financial assets, since 

there is an equilibrium rate of interest defined at a macro- economic level , 

In our chapter II, we showed how expected inflation affects the nominal 

rate of interest as nominal bonds and consequently, how it affects inte

rest- bearing monetary assets from the point of view of risk . 



In this part of the analysis, ·we shall integrate the equilibrium 

relation between rates of interest on nominal and index- tied bonds into the 

same macro-economic framework , 

We may then consider how expected inflation affects the equilibri um prices 

of nominal and index- tied assets . 

In fact, we will show that, if the nor'1inal rates of interest keep 

pace with the expected rate of inflation so as to keeps their real value , 

this will imply changing market- prices of nominal assets and unchanged 

market- prices of index- tied assets, as the expected rate of change in value 

of the index replaces for index- tied assets the changes in marke t-value 

that occur on nominal assets . 

i'1ethodol ogically, we proceed as follows: 

- We first confr ont the partial equilibrium results to the demand for money , 

- ':le resort to a comparative statics analysis in order to compare the res-

ponse of market- prices of nominal and index- tied assets to changi ng rates 

of expected inflation , 

- From this , we may deduce the conditions for the risk- frœ nature of index

tied assets and some attention will be paid to the contribution of the 

index- linkage to a revival of the bond-market in Israel , 

3. 4 .1 . The partial equilibrium analysis confronted with the 
demand for money 

So far we have shown how market- rates of interest on nominal and 

index- tied assets are interrelated: in equilibrium the nominal rate of 

interest on nominal bonds will be equal to the rate of interest on index

tied bonds plus the anticipated rate of inflation. 

We have shown as well that,for a given stock of nominal and index

tied assets suppli ed , therewill be a locus of combinations of rates of inte

r est on both types of assets, each combinati on referi n g to a speci fic 

value of the expected rate of inflation. 

This was graphi cally illustrated as follows 
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nominal rate of interest on 
nominal bonds. 

real rate of interest on 
real bonis. 

(r i ) is a combination of rates ro' no of interest for a zero 
expected rate of inflation and a 
given stock of bonds supplied . 

(rrl ' in1) is a combination of ra,-
tes of interest for an 

expected r ate of inflation of 2 % 
and a given stock of bonds suppli ed. 

The results of this analysis may be integrated into a macro- economic 

model so as to ge t insight into the differences in response of mé.l.I'ket

prices of nominal and index- tied bonds to changing rates of antic ipated 

inflation. 

Before ach ieving this integra tion , we shall first confront those 

partial results with the problem of demand for money . 

Indeed , by definition of the indexation technique money is not linked to 

the index, but it certoinly is a close substitute to nominal and index

linked in teres t - bearing assets , whi ch in our case arE: bonds . The l evel of 

money demanded will depend on the r ates of interest on both types of as

sets, which in turn are definitely linked to each other . 

We will be abl e to give an interpretation to the locus 1~1 1 in terms 

of demand of money . 

Let us simply draw the keynesia~ liquidity- preference curve together 

with th e equilibrium relations on Polander's twin- markets for nominal and 

index-tied assets . 

The amount of money demanded will be a decreasing function of the 

nominal rate of interest . 

We have: 
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The locus M1 M1
1 corresponds to a given stock of nominal and index

linked bonds supplied. If the r ate of expected inflation is equal to@ = 2% 

the equilibrium combination on the nominal and index- linked market i s equal 

to (inl'rrl) . 

Th.ose rates of interest a?'e just high enough to in.duce people to 

hold the stocks of nominal and index- linked bonds supplied . 

If the state of inflationary expectations does not change, and if 

the stocks of nominal and index- tied bonds supplied are increased propor

tionaly, the locus will be shifted to M/I2 as rates of interest on both 

types of bonds must increase to induce people to hold a l arger share of 

their wealth in bonds . The equilibrium combination of rates of interest 

wi ll be equal to (in2,rr2) . The locus M2M2 will correspond to a lower l evel 

of demand for money (!!!.) p 2 · 

A shift of the locus to M
3
M3 

of bonds will correspond to a level 

+hrough further i ncreases 

of demand for money (El) . 
p 3 

in the supply 
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This shows that all the locuses MM: 1 correspond to given levels of 

demand for money . Moreover , the geometrical di stances between two succes

sive locuses tends to i ncrease ~or a given decrease in +~e demand for money, 

owing to the gTadual interest- inel as tici tyof moneydenand at l evels of high 

rates of interest . 

Consequently, the right- hand side of the figure may be used as a 

simultaneous illustration of the demand for money, money- bonds and index

linked bonds . 

3 . 4 .2. The response of market- prices of nominal and index- tied 
assets to changing rates of anticipated inflation 

This section will be developed analogically to the macro- economic 

analysis of our chapter II . 

The only difference in the assumptions will be that people, i.e. ultimate 

weal th- holders, may invest there weal th into a new type of as set: index

linked bonds. The alternative forms of wealth- holding will be money and 

nominal bonds . Once again,we assume the absence of equity- financing so as 

to focus the attention on the monetary assets only, of which one i s linked 

to the index. 

We shall proceed by a comparative statics anal ysis, where the chan

ging parameter will be the expected rate of inflation . 

The effer:t of the index-linkage ·ay then be deduced from a difference in 

the change of market- value of nominal and index- tied bonds . 

The equilibrium equations of this macro-model may be written as 

follows : 

1) I + g.r = S; g 1 ( o 
0 

3) r = i - e = r n r 

or i = r + e n r 

ex ante investment is equal to ex ante 
savi ng , investment is a function of the 
real r ate of interest, as in chapter II . 

Money demanded is equal to money supplied . 
JToney demanded i s a decreasing function 
of the nominal r ate of interest. 

The real rate of interest is equal to the 
nominal rate of interest on money bonds 
minus the expected rate of inflation. 
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Through a r bi trage on the twi n- markets 
for nomina l and real bonds, the nominal 
rate of interest on money bonds minus the 
r ate of expec t ed inf7 ~tion is equal to 
the real r ate of interest on r eal bonds . 

The model may be represented as foll ows: 

i ~ i 
n 

I 

, r 
0 

I, S 

M' 
0 

II 

III 

r= r - r 

Part I of the figure represents a liquidity- pref erence curve. 

Part II shows the l ocus of points M M1 that corresponds to a given l eve~ of 
0 0 

bonds supplied and to a l evel of r eal liquidity demanded (~) . 
JJ 0 

The func -';ion es tabl i shes the E' ui librium relation betw en the r a t es of 

i nterest on nominal and index-tied bonds . 

Part III shows the equil i bri um relation I Son t he commodity market . 

This equilibrium is r eached for a rea l rate of inter es t r = r and hence o r o 
for an "equilibrium price of index- tied as se ts" , as th i s price is a func t ion 

of r . r 
Wha t happens if people corne to expec t a higher r a t e of inflation ? 

The change in infl ationar y expecta tions, an increase for instance , 

will resul t into a shift i n the ® function . 

I ndeed, as people expect a higher r ate of infla tion, they will find it 

worthwhi l e to substi tute index- tied monetary assets to nomi na l monetary 

assets . Consequently , prices of index-linked assets increase and the real 
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r ate of interest on them falls . Conver sely , prices of nominal assets de

crease and nominal rates of intrrest on them increase . 

I f everybody changes his mind abou_t future inflation at the se.une time , i t 

may very well be that no transaction wil l effecti vely take pl ace on the 

bond-market, but just because everybody expects the bond- prices and the 

r a tes of int erest to change, they effectively do . 

(; 

m 
p 

Graphically , we have a shi ft from ij to ® 
0 1 

r ,s 

M' 
1 

r = r 
r 

For a given stock of bonds supplied,the shift from e to e, results 
0 

into a à. ecrease in the real r a t e of j_nterest on index- bonds (an increase 

in their market- prices) and an increase in the nominal r a tes of interes t on 

nominal bonds (a decrease in their market-price). As the new difference in 

rates of interest has been achievod through opposite variations in the r a tes 

of interest, the r eal level of r a te s of interest has decreas ed. 

As a r esult, entrepreneurs will sel l bonds at vory favourab l e t erms 

and acquire productive capital . This l eads to cxcess- demand on the canmodi

ty and factor-markets and t o rises in the price-level tha t decroas e the 

value of real bal ances supplied . This process will continue up to tho point 

wher e the r eal r a te of interes t has corne back toits equilibrium va lue 

r = r The nomina l r a t e of interest will have increased to the necessary 
o ro 
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amount so as to satisfy the equilibriurn relation i = r + e. n o 

The point is that the real rate of interest cornes always back to the 

level wl.ere it equilibrates the commodity- market, while nominal rates of 

interest on nominal bonds adjust for the r a te of expected inflation so as 

to satisfy the equilibriurn relation i = r + e. n o 

In other words, an index- t i ed bond bears a higher nominal rate of 

interest because the index is expected to increase at a higher rate, while 

ordinary bonds bear higher rates of interest after a necessary change in 

their market- value. 

l'fa thema tically, the compar ative statics analysis amounts to diffe-

rentiating the system 

I I + g . r = s 
0 

m L(i) = 
1 p 

c r i - e = n 

\ 

g . d r = 0 

1
-~ ;2 dm +-p 

d r = d i n 

r r; i 

L! di 
l 

d = d r 

with respect to S, we have 

i n 

r 

Assuming 
dm 

the absence of monetary intervention, we have 
Tl 

o. 

Hence 

( gdr=o 7 dr=o ~drr=o . 

J - ~ Q!2. = L! di L! di 

) 
p p l l n 

\ din = d ® 

Consequently: d r = o and di d ®• r n 

d r 
r 

o shows that the real rate of interest on index- linked bonds does 

not change and so their prices do not change (in response to a change 

in e !) 
d i = d e shows that, as in our macro-model of chapter II , the nominal r ate 

n 
of interest on nominal bonds increases with the rate of expected 

inflation and so their prices must decrease, if the expected 
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rate of inflation e increases . The market- prices of nomi nal assets 

wi ll increase,if the rate of expected inflation decreases . 

3. 4.3. The conditions for the risk-free na ture of index- tied 
monetary assets and empirical evidence 

Our comparative statics analysis shows quite clearly that under a 

number of theoretical assumptions used in a macro- economic framework, a 

change in the expected rate of inflation induces a corresponding variati on 

in the nominal rate of interest on ordinary nominal bonds and hence a cor

responding variation in market- value of outs t anding nominal bonds . 

The vari ation in the nomi nal r~te of interest on index- tied bonds is enti

re l y achieved through the expected increase in value of the index ; the r eal 

r ate of interest on index-tied bonds and hence their market- value , if t hey 

have been previousl y issued, remains unaffec t ed by changing r a tes of expec

ted inflation . 

This result has been obtained,pr ovided that some important assumpti ons 

wer e realized and , i n a matter like thi s, the expected success of the index

linkage shoul d be contemplated i n the light of those hypotheses. 

One fundamental assumption is that the i ssuers of bonds , who are sup

posed to be the investors in real productive capital consider the real 

value of a gi ven rate of interest and not i ts nomi nal value in times of 

infla tj_o n . 

Since planned i nves t ment i s assumed to be a function of the real rate of 

interest and since the scope for ex ante investment is given by the amount 

of real aggregate planned saving, the r eal rate of interest must have a 

value where it equilibrates the keynesian equation I = S . This implies , 

of course, that nominal rates of interest keep always pace vith the expec

ted rate of inflat ion . 

If bond-issuers and investors in real productive capital considered the 

nominal value of t he rate of interest , without defl a ting it by the expec-

ted rate of inflation, the rate of interest equilibrating I = S would be 

nomi nally fixed and hence vari able in real terms. But, as there must be a 

twin-market equi l i bri um t hat yi el ds a relation between the rates of int er est 
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nominal 

rate 

i nfla ...... 

varying the 

r eal r ate of interest on real bonds and hence to varying the market- prices 

of index- tied bonds, whenever the expected rate of inflation cornes t o change . 

So we are led to the following important conclusion. 

As we put it in the introduction to chapter I, if there is no relation 

botween the expected rate of inflation and the nominal r ate of inter est on 

mone t ary assets , one cannot establish a r anking of mone t ary assets accor

ding t o the runount of risk involvcd intimes of inflation. In other words, 

as Tobin claimed, ca sh is as risky as bonds and , as a result, there is no 

reason to tie one particular mone t ary asset to the index rather than another. 

The analysis of our chapter III points t o one additional feature which is 

that , should one particular monetary asset be tied to the index with res

pect t o its principal and interest- payments under conditions where no rela

tion exists be~ieen nomina l rates of interest and expected r nt es of infla

tion, this index- tied asset would be risk-free for debtors not supposed to 

redeem them before maturity and for creditors holding them until they corne 

due . 

All creditors selling thi s index-tied mone t ary asset before maturity bear 

the risk of inflation- induced variations in ma:rke t - value, as future market 

values of this asset will depend on future expected rats s of inflation. 

As there is no creditor who does not envisage the poss ibi l ity t o sell his 

assets in case of , for instance, emergency, the index- linkage would entail 

an incroase i nstead of a decrease in risk and any index- linkage would be 

impossible to implernent. 

This prove·s s~raightforward tha t an index- linkage of financial 

assets may only be implemented in a world where inflation is anticipated 

and commensura t ely reflected in the nomina l rate of interest on nominal 

assets . This i s preciscly a world wher e,at a first gl ance,the index- linkage 

seems to be unnecessary. 

Such a view, however, may only be held, if one disregards the risk- effect 

of inflation: future factual infla tion may not coincide with its l evel 



105 

expected now, futur e expecta tions of infla tion may be adjusted to the new 

levels of inflation, which changes nominal rates of interest and implies 

variations in market- value . 

A second important assumption was that anticipated inflation acts 

upon the marginal effic iency of capita l and hence on the demand curve for 

real investment, leaving ex ante saving unchanged . 

In very general terms, this assumpti on disregards two mai n problems . 

First of all, it may very well be that a particular inflationary 

process l eads to redi stributions of real income g for instance, wages may 

lag behind profits or profits behind wages . 

Such a redistributi on of income among broadly defined income- eroups may 

very well affect aggregate ex ante saving, if those categori es display dif

ferent propensiti es to consume. 

A redistribution of real incarne from l ow to high savings- groups increases 

ex ante saving, a redistribution of income in the other sense decr eases ex 

ante saving . Consequently, the scope for ex ante investment will be a func

tion of the rate of inflation and planned investment being a function of 

the real rate of interest , the equilibrium real rate of interest is itself 

a function of the rate of inflation . 

As a result , an index-linkage of monetary assets does not necessarily de

crease inflationary risk as their "equilibrium-price " wi l 7_ be subject to 

fluctuations with the rate of E: pected inflat i on . 

A second probl em is that consumption and saving out of a given real 

incarne may be a function of real net wealth. This problem has been treated 

by Robert Mundell (1) i n r a ther s imple terms. The main idea is that infla

tion i s cxpected to decrease the real val ue of net :r.ione t ary wealth which 

induces peopl e to save more and consequently enl arges the scope for ex ante 

investmento The higher the r ate of inflation, t he s tronger the weal th- effect 

and the larger the scope for ex ante i nvestment . If the economy may be 

assumed to remain at full - employment, the real rate of interest must be a 

decreasing function of the rate of inf l ation . 

(1) MIJNDELL, Rober t , "Inflation and Real Interest", J ournal of Politica l 
Economy, June 1963 . 
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In this case as well, the index-linkage does not necessarily remove the 

risk- effects of inflation,as the market-prices of index-tied asse ts will 

fluctua+e with the real rate of interest . 

If, however, total net monetary wealth is tied to the index, inflation 

cannot have any wealth- effect and the index- linkage will prove to be an 

effective risk-reducer. 

As a conclusion, we may say tha t the index- linkage of monetary as

sets will prove to reduce the risk-effects of inflation,whenever the real 

rate of interest will be unaffected by the rate of inflation, j.e. nominal 

rates of interest will tend to adjust to the anticipated rate of inflation . 

If, in equilibrium, the real rate of interest is a function of the r a te- of 

inflation, the index- linkage might reduce the risk-effect of inflation to 

the extent tha t real rates of interest fluctuate less than nominal r a te of 

interest. 

Under those assumptions, the index-linkage may certaihly be applied 

to long term monetary assets like bonds . 

Such a device does certainly contribute to the revival of a bond-market . 

This is claerly confirmed by the experiments with index-linked 

bonds in Israel. 

Hichael Sarnat (1) emphasizes the importance of the index-l inkage 

with resDect to the securities- ~~rket in the following to,rms : 
11After a period of r2-ther painfull ad justmentj the further develop
ment of the securities- market was influenced by two major events . 
The first, which can be dated from 1955, was the large-scale intro
duction of a new investment medium, value- linked bonds. This had a 
significant impact on the structure of the new issue and secundary 
markets for securities, on the pattern of institutional and private 
investment, and on government and corporate financing". 

That the index-linkage should be applied to bonds essentially follows 

from the author ' s cornent on the working of the market for government and 

corporate bonds: 

(1) S.ARNAT, Michael 9 

Tübingen, 1966 . 
"The development of the securities market in Israe1 11 , 
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"The progressive decline and final col l apse o f the rr.arket for govern
ment bonds reflects the inflationary character of the period . The 
degree of infla tion( ... ) was hardly conducive to the rais ing of 
capital from the publ i c by means of fixed-interGst securiti es . 
Given the expectations of further price rises ( .. . ) the prospective 
real rate of r eturn on such bonds was negative throughout t he pe
riod . Un.der the circums tances , the diver s i on of purchasing- power 
from the publ ic by conventional means became increasingly diffi-
cul t". 

As far as the market for corporate bonds is concerned , the author 

"The challenge of infl ·ètion was particularly seri ous in view of the 
structure of the Tel -Aviv market 9 the Palestinian market had been 
based primarily on fixed- interest- bearing securities , i.e. bonds 
and preferred stocks. The extent of the inflationary impac t on the 
securiti es- mar ket can be best gauged from the fact that bctween 
1950 and 1954 no long-term conventional bond i ssues by I s rael cor
porati ons , nor were there any public i ssues of convention.al prefe
rence shar es ". 

Between 1950 and 1954, new equity- financing in Israel accounted for 

80 percent of the number of new i ssues and for 70 percent of t he nominal 

value, the remaining part being convention.al bond- financing . 

That the index- linkage of bonds contributed to the revival of the 

market for this asset is undoubtedly confirmed by the figures: 

the importance of an asset-market in the lending-borrowing process may 

be valialy measured by the net r.ew i ssues, i . e . issues n~t of redemptions , 

over a yearly period . 

The next table (1) compares net new i ssues of securities with 

domestic capi tal format i on in I s r ael during the year s 1950 to 1953. 

1950 
1951 

Net new issues of securiti es 
in f, millions 

12 

21 

(1) SARNAT, op . cit . , p. 56 . 

Net new issues as percent of 
c2pital forma t ion 

9. 6 t 
ll . l J 
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1953 6 1.9~ 
1954 5 1.3) 
1955 9 1.7 index- linkage -
1956 40 

6. 51 
1957 44 5.0 
1958 44 4.6 i 
1959 100 9. 5 j equity- financing -
1960 57 5.1" 
1961 177 12 .1 ~ 
1962 229 11.6 r 
196 3 447 21.0 1 

I 

The years 1950- 1951 show hi gh net i s sues,which were made by the go

vernment essentially . 

From 1952 to 1955 , there is quite clearly a tremendous slow- down in the 

activity of the ~and-market, this reflects the inability of the market 

to cope with the inflation of this period . 

The index- linkage was introduced in 1955 and the followi ng years (until 

1959) show a sharp increase in activi ty of the market. 

The years after 1959 show a sharp increase in activity as well, but this 

is due to an increase in equity- financing. 

The revival of the bond- market after 1955 seems to be due to an 

important shift of savings from the black short- term markets where nominal 

rates o - interest were consider las being at usury levcls, to the l ong

term bond markets . 

3 .5. CONCLUSION 

In our chapter II, we found out why □onetary assets are not all 

equally affected by the risk- effect of inflation. 

Indeed 1 as soon as the expected rate of inflation tends to be refl ected 

in nominal rates of interest and consequently in current market- prices of 

monetary assets , the market- value of monetary assets tends to vary with 

the rate of expected inflation. Moreover, the lager the maturity of mone

tary assets the wider the r ange of those fluctuations . 
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We showed as well that , if there is no relation between the nominal ra t es 

of interest and consequently, the market-prices of monetar y assets, and 

the ra:tG of antici pated inflation, all monetnry assets 1.;ecome equal ly risky 

intimes of inflation and "equal candidates" for an index- linkage. 

In this chapter, we came to the conclusion that in the latter case -

where no relation exi sts between nominal rates of interest and the expected 

rate of inflation - the index- linkage will make index- tied monetary assets 

more risky than they would have been otherwise. 

By contrast , we came to the conclusion that in the former case -

when a definite relation exists between the expected rate of inflation 

and nominal rates of interest - the index- linkage will effectively reduce 

the r i sks entailed by inflation, i f real rates of interest display small er 

variations than nominal rates of interest in response to changing rates 

of expected inflation. 

:Moreover, index- tied assets proved to be entirely risk- free wi th respect 

to infl ation, if real rates of inter est do not change with the expected 

rate of inflation, i.e. if nominal rates of interest do fully compensate for 

the expected rate of inflation. 

The index- linkage of interest- bearing monetary assets reduces the 

risk- effect of inflation on monetary assets ,because adjustments in nominal 

rates of interest are operated through expected increases in value of the 

index, rather than through chang8s in market- prices of monetary assets . 

One ought to notice, finally, that the index- linkage removes the 

risk- effect of inflation only . It may very well be that real rates of i n

terest and consequently, current market- prices of monetary assets, fluctu

ate over a given span of time for many other reasons than the rate of in

flation . This risk wi ll be equally shar ed, of course, by nominal and index

tied monetary assets . 

- § -
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IMPLICATIONS AND 
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.AJ)VANTAGES FOR 

This chapter is divi ded into two parts. 

ASSETS 

MONETARY POLICY 

llO 

The first part discusses the necessary implications of the index

linkage of financial assets for monetary policy. It shows how the index

linkage experiment must be managed, if it is to be successful . 

The second part discusses the usefulness of index-tied financial as

sets for specific purposes of monetary policy. 

4.1. THE DESTABILIZING CHARACTER OF THE INDEX- LINKAGE OF FINANCIAL ASSETS 

Introduction 

In our chapter I, we showed why monetary assets become all more risky 

intimes of inflation. 

In our chapter II, we came to the conclusion that, if some of those moneta

ry assets are to be linked to the index, they should be long- term rather 

than short-term monetary assets. 

îforeover, in our chapter III, we demonstrated that, if there is no such a 

priori reason to link long- term rather than short- term monetary assets to 

the index (i.e. in the case where no relation exists between the anticipa

ted rate of inflation and the nominal ra.te of interest) , the index-linkage 

of monetary assets makes them more risky, as their market- value will sharp

ly fluctuate with the expected rate of inflation. 

Consequently, if any perverse effect of the index- linkage is to be 

considered, it must be doue under the assumption that the index-linkage has 

been applied to long-term monetary assets, all other monetary assets being 

ordinary = i.e. non- index- tied = assets . 
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Now, our proposition is that the main perverse effect to be expected 

from the index-linkage of long-term monetary assets is a strong destabili

zing mechanism, which tends to impede the natural adjustment of an economy 

trying to live with a new rate of expected inflation. 

This destabilizing mechanism refers to the dynamics of the adjustment 

process, which we consi dered from a static point of view in our comparative 

statics analyses in chapters I I and III. 

The problem with the compar ative statics technique i s that it concerns 

only the signs of variations in endogeneous economic variabl es in response 

to a change in an exogeneous parameter, which for our purposes i s the expec

ted r ate of inflation. This techni que i s essenti ally qualitative and it 

fai ls to take account of the dynamics of the adjustment process . 

The point, however, i s t o know whether or nota new equilibrium will 

be effectively reached and what the conditions of the adjustment process 

are likely to be . 

This goes clearly beyond the level of knowledge thqt we may acquire from 

a compartive statics analys i s. 

I f we want to get insight into what we call the destabilizine charac

ter of the index-linkage of financial assets, we must compare the dynamics 

of adjustment of two economies : the first havi ng no index-linked bonds , 

the second having its bonds t i ed to the index. 

Any difference in the dynamics of adjustmènt will result from the index

linkage applied to long-term monetary assets . 

In other words, we now try to apply Samuelson ' s Principle of Correspondence9 

which states that the qualitative knowledge acquired from a comparative 

statics analysis should be completed by further information on the dynami cs 

of adjustment . 

I n fact, the models built in our chapter s II and III shoul d be enti

rely worked out in all their dynamic relations. We shal l not go so far. 

We shall reconsider the causal relations between the economic variables 

and s imply menti on the main dynamic properti es to be taken into account. 

This seems to be justifi ed , as far as a specification of dynami c relations, 
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i.e . functional relations between variables, that change in value over time, 

may be arbitrary from a theoretical point of view and dictated by the needs 

of mathematical convenience, while such a specification should be based 

in fact on empirical observations. 

In this first part of our chapter , we aim at analyzing briefly some 

of the perverse effects of the index-linkage so as to discuss the appropri

ate policy measures that should be taken to avoid them. 

In the second part of our chapter , we discuss the positive merits 

of the index- linkage of financial assets in connection with monetary policy. 

4 . 1 . 1 . A schematical comparison of the causal 
relations in the static adjustment 

In an economy with no index- tied bonds, the adjustment of nominal 

rates of interest to the expected rate of inflation will follow the next 

causal sequence: 

An increase in the expected rate of inflation implies an increase in 

the IDTI'ginal efficiency of capital and increases the demand for pro

ducti ~ e capital . This increase in demand has a mul tiplied effec t on 

total real income demanded . As real income produced is assumed to 

be at its full - employment ievel, the increase in total demand results 

into increases in the general price- level. This in turn reduces the 

value of total real liquiJ ity supplied and increases nominal rates 

of interest . Nominal rates of interest will increase up to the point 

where they choke off the inflation- induced excess- demand . 

At this point,nominal rates of interest will be equal to the now 

higher marginal efficiency of capital. 

The causal sequenco of this adjustment may be represented as follows: 
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As in equilibrium , the m. e . c . must be equal to the nominal rate of 

interest , we may rewrite this as an adjustment of real rates of interest , 

so we have 

1 d+ij 1 , d- r , d+I j , d+(x.~I fi 
d+p 

I2 1 p 

j_ 1 

r 1d- (;) I 

@ 
In an economy where long- term monetary assets have been linked to 

the index, the adjustment ta the expected rate of inflation will follow a 

much simil ar causal sequence. 

An i ncrease in the expected rate of inflat ion l eads to a fligh from 

nomi nal monetary assets i.e . money and short- term monetary assets , into 

the l ong- term index- linked monetary assets . This increases the price of 

those assets and lowers the real rate of interest , which stimulates final 

demand . Real incarne produced being a t its full - employment level , the in

crease in dernand results into increases in the general price- level and lo

wers the level of real liquidity supplied . The real rate of interest - on 

nominal monetary assets and on ~.ndex- tied bonds - increases . 

Equilibrium will be reached , as soon as real rates of interest are back 

at their previous level . 

This sequence may be represented as fo l lows: 

~--~)1 money - index- tied assets 

,. ----- -- -- --- ------ --- ------ -
1 ---~ ~---. • d+p 

1 
1 
1 

d+I d+(~b 1----a-! p 

.------------------- --------~ 
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So far there does not seem to be much difference in the channel s of 

adjustment in economies where long- term mone t ar y assets are respectively 

nominal, i . e . not tied to any i Ddex, and real, i.e . linked to a representa

tive index . 

Actually, that part of the sequence surrounded by the broken line is t he 

same in both economies . 

We shall now pay some attention t o the dynamic effects that are like

ly to take place throughout this sequence and more precisely we shall em

phasize the main differences in those effects that arise from the index

linkage of l ong- t erm monetary assets . 

4 . 1.2 . Sorne elements of the dynamics of the adjustrnent process in 
connection with the i ndex- linkage of long- term monetary assets 

4 . 1 . 2.1. The_dynamics _of_infla tionary_expectations 

I n our static models , the r ate of expected inflation was assumed to 

be an exogeneous parameter and no attention was devot ed to the dynamics 

of this particular parameter. 

In the empirical part of the research, however , the use of past rates 

of infla tion a s a proxy for the anticipated rate of inflation turned out 

to be successful and the distribution of weights of those past rates dis

played a very plausible shape: the weights decreased very smoothly in va

lue with the distance of past r ates of inflation intime. 

Hence we may validly conclude from this that such a distribution gives the 

right picture of the way people corne to expect a certain rate of future in

flation: the expected rate of inflation tends to be functionally extrapo

lated from past rates of inflation and the immediate pastis likely to tell 

them more about the future than the more distant past. 

No account of such a mechanism was taken in the adjustment process , 

which we analyzed from a purely static, i.e . time l ess, point of view. 

But , as we will show, this relation entails a major difference in the dyna

mics of adjustment in t wo economies that respectively do and do not apply 

the index- linkage to their long- term monetary assets. 
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Indeed , as we showed in the adjustment sequences , a change in the 

expected rate of inflation induces a change in total aggregate demand, which 

.at full-employment results intc effective changes in the general price- level. 

From a static point of view, the necessary change in the price- level will 

be small if the nomi nal rate of interest is initially high and the demand 

for money interest- inelastic, whereas the effective change in the price-

level must be large if the nominal rate of interest is initi ally low and 

the demand for money interest- elastic . 

Now, the poi nt is to know what happens to the adjustment process , if 

those effective price variations are extrapol ated so as to yield new infla

tionary expectations and more precisely what the effects of the index- lin

kage of long- term monetary assets is likely to be in this respect . 

One central feature is that the relevant time- horizon of infl ationa

ry expectations will be different in economies that respectively do and do 

not have their long- term monetary assets linked to the index . 

Indeed , in the case where no index- tied monetary assets are available , 

the nominal rate of interest on nominal monetary assets is adj usted to what 

should essentially be considered as a long- term rate of inflation . Nominal 

rates of interest will finally allow for the anticipated rate of inflation, 

provide::lthat this rate of inflation is expected to prevail over the whole 

lifeti me of the capital- goods that entrepreneurs envisage to buy with t he 

funds raised in the bond-market. 

If the rate of inflation is expected to depart provisionally from its long

term level, they may not find it worthwhi le to increase thei r current in

vestment and nominal rates of interest will increase to a negligible amount . 

The relevant - time horizon of those inflationary expectat ions being 

long , the expected r ate of inflation is likely to be a function of a long 

series of past rates of inflation: the rate of inflation that one may ex

pect to prevail over, for instance , the next decade will be a function of 

the rates of inflation during the last decade rather than of the r ate of 

inflation experienced during the current year . To put it in Hickxian terms , 

the elasticity of expectations will be rather low and possibly close to zer o . 
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This means that the effective price- variations will probably have a 

small influence on inflationary expectations . 

The strcngth of this influence, if any , depends positively on the e l asti

city of expectations and the speed of adjustment of the general price-level 

in response to excess- demand. 

It depends negatively on the speed of adjustment of the real rates of inte

rest . 

By contrast , in an economy where long- term monetary assets have been 

linked to the index, the relevant time- horizon for inflationary expectations 

will be much shorter. 

Indeed, ultimate wealth- holders may very well shift their monetary assets 

from nominal forms into index- tied forms in response to a change in the 

rate of inflation expected to prevail over a short span of time . They may 

find it profitable to hold index- tied monetary assets, if they expect a 

higher rate of inflation for the next year or even the next ,:_uarter . 

This implies that the elasticity of expectations, i.e . the coefficient by 

which inflationary expectations are adapted to current levels of inflation, 

will be much higher and possibly close to unity . This means in tur n that 

effective rates of change in the price- level will be "irnmediately" extrapo

lated so a s to yield new rates of expected inflation. 

As we demonstrated, however, that the index- linkage should be applied 

to long-term rather than to sho~t - term monetary assets, an increase in de

mand for index- linked assets will increase their price and decrease the 

long- term real rates of interest, 

Horeover, by contrast to an economy where no monetary asset is linked to 

the index, this decrease in the real rate of interest is certain and not 

dependent on inflationary expectations . 

This decrease in the long- term real rate of interest will stimulate total 

aggregate demand and lead to effective increases in the general price- level. 

The elasticity of expectati on being high, inflationary ex~ectations wi ll 

be adapted and induce new changes in a~gregate demand and in the price

level . 
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We may now validly conclude on the dynamic effects of the index-

linkage of long- term monetary assets 

'I'lle real r ates of interest on long- term monetary assets will tend to 

vary with short- run inflationary expectations . 

Those changes in real rates of interest will i nduce changes in total 

aggregate demand, which a t full - employment re sult into effecti ve 

rates of change in the general price-level . 

As the elasticity of expectations will be close to unity effective 

changes in the price- level will affec t inflationary expectations . 

As a result, the i ndex-linkage has a des t abilizing character in the 

sense that total aggregate ~emand and the general price- level will be 

subject to sharps fluctuations of a cycl i cal kind . 

4 . 1 . 2 .2. The dynamics of the term structure of 
mone t ary assets demanded -------------------------------------

The index-linkage of long-term ~onetary assets entail s another des t a

bil izine effect inherent in the dynamics of the demand for monetary assets 

with various maturities of different length . 

This effect may be analyzed, once again, on a comparative basis. 

Let us first cons i der an economy where l ong- term monetar y assets have 

not been linked to the index. 

If, in +his economy, the gener e.~. public has corne to lea:c-n the positi ve r ela

tion that exists between the expected r ate of inflation and the l evel of 

nominal r ates of interest , an in0rease in this expec ted r ate of inflation 

will induce the ultimate wealth- holders to ge t rid of their l ong-term mone

t ary assets , as they expect capital-lasses to occur on those asse t s . 

Consequently , there will be a general decrease in demand for l ong- term mone

tary assets, which results into an immediate increase in the long-term rate 

of interest. Consequently, the adjustment of nominal r ates of interest to 

the expected rate of inflation i s at least partly automatic , owing to a 

pure mechanism of expectati ons . 
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In an economy where long- term monetary assets have been tied to the 

index, there will be no such automatic adjustment of long- term rates of in

terest. Indeed, a.n increase in the expected rate of inf7_ation - as we showed 

above, even over a short span of time - results into a shift in demand for 

assets into the opposite direction: portfolios are reallocated from short

term nominal monetary assets into long:-term index- tied monetary assets . This 

resul ts into a decrease in the real rate of interest on index- linked mone

tary assets and stimulates aggregate demand . 

We thus corne to the conclusion that the index-linkage of long- term 

monetary assets induces people to reallocate their asset- portfolio in the 

wrong way from the point of view of the natural adjustment of the economy . 

The same principle may be applied to foreign long- term capital- flows. 

I f no index- linkage is applied to long- term monetary assets, there wil l be 

an outflow of long-term capital, whenever an increase in the expected do

mestic rate of inflation leads to expected capital- lasses . 

I f long- term monetary assets have been linked to the index, there will be 

an inflow of foreign capital, whenever the rate of expected inflation 

increases. This has, of course, the wrong influence on domestic rates of 

interest. 

4.1.3 . The implications for monetary policy in connection with 
the index- linkage of long- ter m monetary assets 

a) A more active open-market policy 

The few considerations on the dynamic implications of the index- lin

kage have led us to the conclusion that changes in expected rates of infla

tion generate changes in demand and resulted into effective changes in the 

price- level . Those effective changes in the price - level affect in turn in

flationary expectations, as , owing to the index- linkage , the elasticity of 

expectation will be close to unity . 

This fluctuating character of the ad.justments may, of course, be avoided 

by an ac t ive monetary policy on the open- market . 

In this case , any increase in the expected rate of inflation would 

req_uire from the monetary authorities to suppl y the index- tied monetary 
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assets demanded and to ~emand t he nominal mone tary assets supplied by the 

market . 

Converr: aly, any decrease in the e:Y.:j'ected rate of inflation that induces 

the marke t to i ncrease its demand for nominal assets and its supply of 

index- tied assets should bring the monetary authorities a l ong to supply 

the market with nominal debts and to increase their demand for index- tied 

debt-ins t ruments. 

Those opera tions on the open-market would a llow the adjus t ment to be 

achi eved through changes in the nominal stock of money rather than through 

changing price-levels . 

The marry - go - round of changes in price- l evels and inflationary expecta

tions as well as the perverse behaviour of long- term real r ates of interest 

would be prevented to a great extent by such a very active debt-management 

policy. 

b) Decycling the index 

If an inflationary economy is subject to cyclical variations in de

mand, there is no doubt about the occurrence of the perverse dynamic ef

fects of the index-l inkage . 

Indeed, the factual r a t e of inflation wi ll be positively correlated with 

the cycle and so will the infla tionary expectations . 

Intimes of booms, the f actual and the anticipa ted r a t e of inflation will 

be beyond their trend- value , while intimes of depression they will be 

below their trend- value. 

This will entail all the dynamic effects expected, \rhich, however , may be 

successfully counter acted by an appr opriate deb t - management in the way sug

ges ted above . 

We think , however, that the t a sk of the monetary authorities may be 

l a:rge ly facilita ted by appropriate techniques of computing the value of 

the index. 

One of such techniques should be a decycling of the index. 
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Indeed, assume that factual rates of inflation may be decomposed into 

a constant trend-value and a cyclical component. 

}iathematically, we could nave a very s impl e expression as 

....sL 
pd t a + b sin (~ t) where ~ 

pd t rate of inflation 

a = constant trend-component 

b sin 

a > o 

cyclical component 
b > o 

Assume that at t = o, the rate of inflation is at its trend- value, we have 

( ~~ to = a 

Similarly, assume that at t=l itis at its "boom- value", we have 

~ 
pdt = a + b 

The evolution of the index through time would be given by the expression 

0 

2:E = 
p 

t 

_/ (a + b sin ( ~ t )) dt 
0 

log 

hence p(t) = p(o) 

~ = a t - b i cos 

at- b 2fa cos(n/2 t) 
C 

A decycling of the index would mean that it increases permanently 

at a rate equal ta the trend- value of the rate of inflation. 

Mathematically, we would have: 

d I 
Idt a .9:....E b si·n (nt) pdt - 2 • 

We may now find the numerical weights that should be gi ven to rates 

of inflation observed in different phases of the cycle , 

Those wei ghts are given by the ratio of the increase in the index, which 

i s restricted to increase at the rate a, and the rate of inflation effecti

vely observed. 

Mathematically , we have 
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w( t) --- = 
2-E.. 
pdt 

1 - ------

as 2-E.. 
pdt 

w( t) 

..9:12... 
pdt 

_k._ 
pdt 

dp 
pdt 

a+ b sin (f t), the series of "decycling weigh ts 11 is given by 

1 -
b sin (f t) 

a + b sin (? t) 

Consequently , i f one knows the trend-cornponent and the cyclical cornpo

nent of the rate of inflation, a series of nurnerical weights may be computed 

so as to give less numerical importance to rates of inflation intimes of 

booms and depression and , as a result , to avoid the perverse portfolio

shifts from index-tied assets into nominal assets and vice- versa . 

A second techni que t hat mi ght sti ll better perform woul d consist into 

"inversing11 the cycle of the index wi th regard to the cycle of the ra te of 

inflation. 

This would impl y that intimes of booms , the rate of increase of the 

index would be below the trend- value, while intimes of depression it would 

be above the trend- value . 

If , for instance, the cycle of the rate of increase of the index i s 

a negative mirror- picture of the cycle of the rate of inflation, we woul d 

have 

~ 
pdt 

dI 
Idt 

a + b sin (f t) 

a - b sin 

The series of weights to be given to the rates of inflation effecti

vely observed would be equal to 

dI 
Idt 
..9:12... 
pdt 

b • (-2TI t) a - sin 

a + b sin (11 t) 
2 

w( t) . 

This technique would induce portfolio- reallocations and fluctuations 

in the real rate of interest , that go into the direction of adjustrnent . 
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Indeed, in a boom , the exprcted increase in value of the index decrea

ses . As a result, there will be less demand for l ong- term index-tied mone

tary assets and an increase in demand for short- term nominal monetary assets . 

Consequentl y, the long- term rea~ rate of interest will rise, which has a 

countercyclical effect on a ggregate demand . 

Conversely , in a depression , the expected increase in value of the index 

increases . This stimulates the demand for long- term index- tied assets and 

lowers the l ong- term real rate of interest, which has a positive effect on 

aggregate demand. 

Those techniques do not diminish in any way the risk- free pr operties 

of index- t i ed long- term assets , on the contrary, the first technique allows 

the adjustment to be operated smoothly on the open- market , whi l e the second 

technique tends to even the cyclical fluctuations in the economy, which 

is likely to stabilize the r ates of interest and hence the asset- prices . 

c) The spreading of the index- linkage 

In order to avoid the speculative and destabilizing portfolio reallo

cati ons, one might as well envisage to spread the index- linkage so as to 

app l y it to short- term monetary assets . 

This, however , is likely to r einforce the inflationa ry forces. 

\.fuatever the spreading of the index- linkage may be, there will a lways re

main s ome assots that have not been tied to the index. 

One limit to the spreading of the index- linkage over the range of monetary 

assets is inherent in the indexation- technique itself : money cannot be 

tied to the index. 

Consequently , if all monetary assets are linked t o the index with 

the exception of money , fluctuations in the expected r ate of inflation will 

result into fluctuations in the demand for money in a cycle-reinforcing 

sense . 

All things considered , this may not be regarded as an appropriate 

measure . 
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d) Acting upon the liquidity of index- tied monetary assets 

To prevent the destabilizing portfolio reallocations between nominal 

and indcx- tied monetary assets, another arrangement could be possibly re

sorted to. 

Monetary authorities could envisage t o decrease institutionally the liqui

dity of l ong- term index- tied assets. 

One possible way to achieve this decrease in liquidity would be to confine 

the index- linkage to l~rge amounts of purchasing- power transfered only . 

This would force the aver age investor to choose between holding a l arge 

part of his assets in index- tied forms and holding his entire portfolio in 

nominal forms. 

Similar measures could be taken for financia l intermediaries . 

With such an increase in the share of index- tied assets in the avera

ge portf~lio, one may expec t mar ginal portfolio reallocations induced by 

the slightest changes in the expected r ate of inflation to be avoided . 

Whatever may be done in this respect , the monetary authorities should 

aim at segmentizing the markets for nominal and index- tied assets so as 

to avoid the undesirable shifts in demand from one market into a nother 

with all the destabilizing effects involved. 

4.1.4 . Conclusion 

Wu may conclude from this that, once it has been decided to apply 

the index- linkage to long- term monetary assets, the monetary authorities 

should be concerned with a permanent management of the markets for both 

nominal and index- tied debts . 

This interference may be achieved in a number of ways. 

The perverse dynamic effects of the index- linkage seem to point to the de

sirability of active interest- rate policies and the monetary authorities ' 

task could be f ac ilitated by a few measures concerning the computing tech

niques of the' index . 
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4 ,2. THE BENEFITS ASSOCIATED WITH INDEX- TIED DEBTS IN MONET.ARY POLICY 

Introduction 

So far we have laid stress on a few elements that point to the mone

tary authorities 'increasing concern with the financ i a l well- being of an 

economy, once some of the financial assets have been tied to the index . 

In the absence of such an active financial management , the perverse effects 

may very well outweigh the benefits associated with the indexation of finan

cial assets . 

There are , however , some specific benefits associated with index-

tied debts that point to a greater effecti veness of monetary policy inti

mes of inflation. Consequently, monetary authorities will partly safeguard 

the necessary conditions for the indexation to be successful and partly re

sort to the indexation for more specific purposes of monetary policy . 

In this part of our analysis, we shall consider some aspects of mone

tary policy that will definitely gain by the index- linkage of financial 

assets . 

4. 2. 1 . The effectiveness of debt- management in inflationary economies 

The aim of a debt-management policy is to control aggregate demand 

by acting upon the demand- price of real capital. If the demand- price for 

real capital is hi gh compared to the current supply- price, there will be a 

strong tendency to invest and an expansion of total aggregate demand. 

If the demand- price is low compared to the suppl y- price , there will be a 

decrease in current investment and a contraction in total aggregate demand . 

Th, demand-price for capital goods is negatively related to the rate 

of interest: if one knows in advance the value of current flows of goods 

and services produced by a capital- good, its demand- price, which is equal 

to the present- value of future net profits , is high for low rates of inte

rest and low for high rates of interest . 

Cc~sequently, monetary authorities may ac t upon the demand- price for real 

capita l by varying the rate of interest . 
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As the government cannot actas a buyer of real capital or equity, it must 

determine the price and the rate of interest on its own debt . 

This rate of interest will detArmine the demand- price of real capital, if 

government debt is a more or less close substitute to real capital. 

In other words, in case of an excess- demand for real capital, the govern

ment may counteract this excess- demand by an increase in supply of its 

own debt, the extent of which depends on a rate of substitution between 

real capital and government- debt. 

I f this rate of substitution is high, a small increase in supply of govern

ment- bonds may suffice to stop the excess- demand for real capital . 

Large amounts wil l be necessary, if the rate of substitution is low . 

An increase in supply of government- debt would even stimulate the demand 

for r eal capital, if government- bonds and real capital are complementary 

to each other . Consequently, the effectiveness of debt- management in 

checking aggregate demand is heavily dependent on this rate of substitution . 

In our chapter I, we used a gener a l mode l of demand for assets . 

We deduced the inflationary effects on the demand for assets from the 

Hickxian equations between the r ates of substitution and the second- order 

conditions for a maximum . 

The whole analysis, however , was conducted under the assumption that in

flation l eaves the r ates of substitution between assets unchanged . 

But, as in the aggregate the rates of substitution have a crucial signifi

cance from the point of view of monetary policy - the more debt- instruments 

are substitutes for real capital, the more debt- management will be effec

tive - we are to consider the effects that inflation is likely to have on 

those rates of substitution and the importance of the index- linkage in 

this respect, 

It is intuitively obvious that infl ation will not leave the rates 

of substitution unchanged. Indeed, rates of substitution between assets 

will be funct:on of the covariances between the rates of return on those 

assets and inflat ion affects at l east some covariances between assets . 

The more the rates of return on two assets tend to covary , the more they 

will be substitutes for each other: an increase in the real rate of r e turn 



126 

on the first asset will imply an increase in the real r ate of return on 

the second asset . Consequently, from the point of vi ew of variations in 

r eal r a tes of r e turn , those as ~~ts will be good substi;-utes to each other 

and it does not decrease total risk on a portfolio to di versify wealth 

between those two a ssets . 

Conversely, mf vari at ions in the real r ates of r eturn on two assets 

tend to be negatively rela ted, i.e. if they tend to covary negatively, 

those assets will not be substi tutes to each other and i t will decrease 

total risk on a portfolio to diver sify part of total wealth be tween those 

two assets . Actually, the assets wi ll be r egarded as compl ements t o each 

other. 

Now, by virtue of what we know about the effec t s of infla tion on the 

risk- parameters of monetary assets , we may find out what happens to the 

r ates of substitution be tween a ssets and to the effectiveness of monetary 

policy conducted with ordinary nominal deb t - instruments intimes of infla

tion . 

Assume that ultimate wealth- owners have (m+l) assets a t their dispo

sal, m of those assets being monetary assets and the (m+l)th asset being 

a real asset " 

Asset x 
1 

will be consider ed as equity; i f equity- financing i mpl i es in-
m+ 

vestment int o real productive capital and, consequently, i ncreasing aggre-

gate demand~ the r a te of substitution of government- deb t to equity measures 

the effec tiveness of clebt--management in i ts control over aggregate demand . 

This assumpti on allows to consider the rates of substitution as they real

ly exist for the general public : mos t people have no choice be tween a bun

dle of monetary asse ts and r eal produc tive capital, they may , however, in

vest in equity. 

Hence we consider the bundle of assets (x1 , . . x , x 1 ) 
m m+ 

Hickx has demonstrated that the r ates of substitution between con

sumption goods are linear ly dependent . 

Applying the proof to the case of asse t - choi ces in our chapter I, we found ~ 

m+l 
(1) L 

j=l 
s . . 
lJ 

0 i=l. . . m+l. 



127 

Assume that x 1 represents nominal (i . e . non- index- tied) government

bonds that monetary authorities use to influence the demand for real capi

tal and, consequently, aggregate demand. 

The change in effectiveness of deb t - management must then be measured 

by a variation in s1 1 , which is the rate of substitution between govern,m+ 
ment- bonds and equity . 

Remember that s .. < o means that x. and x . are substitutes 
J.J J. J 

while s .. > o means that x. and x. are complements. 
J.J l J 

Writing the first equation of the system above , we have : 

hence 

(3) ds11 + ds12 + • •••• + dslm + ds1 m+l = o . 

Ô S .. 

Now Royama(l) demonstrated that _2:..J. ( o i /- j , which means tha t 
Ô<Yij 

the more two rates of return t end to covary, the more their respec tive as-

sets become substitutes . 

This result 

in s .. 
lJ 

may be validly used 

[
l+b 
-- + 

b 

in this mode l as well, provided that b , o 

6 s .. 
Applying Roama 1 s differentiation technique , we found that ii 

ô <>-· . 
< 0 

ll 

If we may disregard the variation in the r a te of substitution between 

the assets x . and x. in r esponse to a varia tion in the covariances of rates 
l J 

of return in the assets xk and xe , wi th (k, e) /- (i, j), i. e . i f we may assu-

me 0 S .. 

~= O 

o CS" ke 
for ( i, j) -/ (k, e) , we may calcula te the signs of ds .. 

J.J 
(j=l. .. .. m+l) 

(1) ROYAJVIA, op . cit ., p . 37, 
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N. B. In fact, we calculated the . f l 7 expre ssions or ~ 
ô6 ke 

results 

as well, but in this 

( 4) 

case, we could not reach meaningful for d s1 1 , unless , m+ 
very restrictive assumptions were made on the variations in the risk-

parameters in response to a 
6s .. 

Assuming ô~ = o for (i,j) 
<r'ke 

relevant" parameter for 

change in the rate of inflation. 

f (k , e) amounts to considering the "most 

a rate of substitution s . . , which is C .. 
lJ 'lJ 

Under those assumption d s . . may be written as : 6 s . . lJ 
d s .. lJ d (f"_ . . 

lJ Ô(f .. lJ 
lJ 

Hence equation ( 3) becomes 

ô s
11 ôsl2 6 s 

-- d 
11 

+ d 12+ •• 0 + lm d <f + d sl 1 = O. 
ô cr-11 ôo12 ô ÔlJn lm , m+ 

N.B. There is no reason to expect a change incr:1 1 in response to infla,m+ 
tian . The rate of substitution s

1 1
, however , must change, as it is 

,m+ 
linearly dependent on all the other rates of substitution, which are 

expected to change . 

Equation (4) may be written as 

Ô s
11 

ô s12 --- d~ +---d 
6 :.-rn 11 6 6'12 

Now , we know that 

and 

ôs . . 
l,J 

ô 'J" .. 
lJ 

ô s .. 
ll 

ô ('ii 

ô s1 m d 12 + ••• + ---
Ô crlm 

( 0 for i / j 

( 0 

= - d s lm l,m+l 

As, on the other hand, all the changes in the covariances of rates 

of return on monetary assets in response t a inflation will be positive, 

i.e. d CJ·. > o for i,j = 1. .. m, we must have : 
lJ 

Ô sll Ô sl2 Ô slm 
Ô<-T11 doll + Ô!)'l2 dcs-12 + •• • + Ô<S""lm dô"'lm - d s 1 m+l < o 

As a resul t, we have - d s 1 m+l < o ) 1 d sl m+l > 0 1 



In other words, as a result of inflation, monetary assets tend t o 

become closer substitutes to each other , which means that their rates of 

substitutions . . become more negative . 
lJ 

Since the rates of substitution of one asset with all the other assets must 

sum up to zero , the rate of substi tution of govcrmn.ent- bonds with equity 

decreases in the sense that c_ 
1 

becomcs l ess negnti ve or more pos i t ive . 
.L Tl+ 

(Remember that x1 and xm+l are substitutes, provided that s 1 m+l < o . ) 

The meaning of the change in t hi s rate of substitution between gover n

ment- bonds and equity in response to inflation and its implications for the 

effectiveness of debt- managemcnt may be graphically illustrated as follows . 

real capi tal 
demanded = xm+l 

C 
0 

-
_ gll ________ __ ____ .. __ . ___ __ _ 

: -----ft ll 

-~-----.: ' 1 

2 1 
1 

1 1 

x
1
= govern

ment- bonds 
demanded 

If the demand- curves for government- bonds and real capital may be 

l incari zed, the slopes of those demand- curves are given by the values of 

the rates of substitution . 

s
11 

i s the s l ope of the demand- curve for government- bonds expressed as a 

function of the yield on government- bonds , whi ch in the absence of expe o 

ted changes in market- value i s equal to the rate of interest on gover nment

bonds . s
1 

m+l is the slope of the demand- cur ve for real capital expressed 

as a func tion of the r ate of interest on govcrnment- bonds . 
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Government- bonds and real capital being taken as substitutes, s 1 m+l must 

be negative . 

In this graphi cal illustrqtion, we assume x 1 to be real capital m+ 
rather than equity so as to relate directly the gover nment ' s operations on 

the open- market to aggregate demand for investment- goods . As we explained 

above , this implies no loss of generality, if equity- financing is made for 

investment purposes . 

The demand- curve for real capital as a func tion of the rate of inte

r est on government- bonds i s given by the curve d21 intimes of pri ce- stabi

lity . Its slope , tg a 1 , is equal (on the graph) to the inverse of s1 m+l · 

Mathematically, we have: tg a 1 = (s1 m+l) -
1

. 

The demand- curve d22 represents the same demand- relation intimes of infl a

tion and its slope i s equal to 

( )- 1 
tg a 2 = sl m+l + d s l m+l 

The demand for government- bonds as a function of their own rate of interest 

is represented by d11 under general price- stability and d12 inti mes of 

inflation . 

The slope of d11 is equal to tg( ~1) 

The slope of d12 is equal to tg( ~2) 

If the exis t ing capital- stock is equal toc, the community wi ll 
0 

neither invest nor desinvest , i f the rate of interest 0:1 government- bonds 

is equal to g10 under general pr ice- stability . 

-For the rate of interest on government- bonds to be equal to g10 , t he 

supply of bonds must be equal to x10 . 

I n tirnes of inflation, the demand- curve for government- bonds shifts from 

d11 to d22 , the demand- curve for real capital shifts from d21 to d22 . 

The change in effectiveness of debt- management may now be deduced as follows : 

- Suppose that monetary authorities want to maintain their target , as far 

as aggregate demand is concerned: they want the cormnunity neither to 

run down nor to increase the capital stock, hence c must be fixed . 
0 
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- Intimes of general price- stability, this implies an outstanding govern

ment- debt x10 and the amount of interest- payments per period of time i s 

equal to x 10 g10 . If the interest-payments may be capitalized at the 

rate on government- bonds , th8ir prescnt value is equal to x
10

. 

Intimes of inflation mai ntaining the same policy- t arget amounts to in

creasing the rate of interest up to g20, this may only be achieved 

through an increase in supply of government- bonds equal to (x
11 

- x10) . 

The flow of interest payments is now equal to x
21

.g
11

. 

Capitalizing these flows at the same real r ate as under general price

stability, their present value will be equal to x21 g11 /g
10

. 

Measuring the decrease in effectiveness of debt-management by the increa

se in social costs associated with the same target, we have 
-

decrease in effectiveness 
x21 . gll 

of debt-management = - x10 , 

glO 
which is in fact equal to the increase in the use of public funds 

for the same target of monetary policy . 

As one may easily see from the graph, maintaining the supply of 

bonds at x10 r esults into an increase in the rate of interest as well, but 

this increase will not be large enough to prevent the comrnunity from hol

ding a larger capital stock . 

This might seem to r esult from the arbitrariness of the graph, but it 

does ne., t . 

Indeed , the change in slope of the demand-curve for real capital will be 

much larger than the change in slope of the demand- curve for bonds , as 

d s 1 m+ 1 = - [ d s 11 + d s 12 + • • • + d s lm] = - d s 11 - [ d s 12 + • • • + d s lm] 

> o 
Hence d s1 m+l > - d s 11 > o 

Linking government- bonds to the index amounts to improving their 

substitution with equity and real capital. 

The slightest increase in the expected rate of return on index- linked 

government- bonds will have a strong restrictive influence on aggregate 

demand . 



132 

The index- linkage of government- bonds will increase their rate of substi

tution with equity and decrease their rate of substitution with non- index

tied government debt- instruments . 

This is, in a more formalized fashion, Tobin 1s argument for the index- lin

kage of part of the government ' s debt (1). 

As we dcmonstrated, the index- linkage applied to government- bonds 

will in fact mRintain the demand- curvcs in their position of general price

stability . As it costs less to reach the same target under general price

stability, there is a positive social gain associated with the index- linkage . 

This social gain may be measured by the difference in value of capital ized 

interest- payments on nominal government- debt intimes of inflation and 

under general price- stability. 

The substitution of government- bonds with equity could be still more 

improved by a generalization of the indexation technique so as to lirùc 

some debt- instruments to other indexes as well. 

Indeed, nominal income currently earncd on share- holdings may be di

vided into two components: a nominal price component , which reflects the 

rate of inflation and a real incarne componcnt, which is rather a counter

part of the real value of goods and services effectively produced . 

Nominal incarne earned on shares may be expected to rise through an increase 

of either of these components. 

Consequ~ntly , the rate of return on shar e- holdings is also a function of 

the expected level of aggregate demand and activity . 

This means that in a boom, i.e. when firms expect to run larger real pro

fits, share-prices increase and the rate of interest calculated on shar es 

declines . If monetary authorities want to check aggregate demand through 

larger supplies of government- debt , they have to pay high rates of interest 

to compete with the pennanent price- increasesof share- holdings. If , however, 

this government- debt i s linked to an index that reflects the general 

(1) TOBIN, James 
p . 202. 

"An Essay on Principlesof Debt Management , op . oit . , 
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increase in activity, the monetary authori t i es will nore easily compete with 

the share- market, with much lower r ates of inter est . 

Mor eover , t he government could eas ily r esort to such an index- linkage , as 

its tax- receip ts, i. e . its real i ncome , will show close conformity with 

the business- cycle of the economy . 

4 . 2. 2 . The index- linkage of .financial assets as one more 
instrument of monetary policy 

Introduction 

In t he pr eceding section, we demonstrated that index- tied debt- ins

truments are likely to perform better as a t ool of monetary policy than 

ordinary debt- instru.ments through the positi ve effects on the demand curves 

for bonds and equity . 

In this section, we shall pay some attention to t he use of the index

linkage as one more instrument in monctar y policy, exi s ting s i de by side 

with other debt- instruments . 

Indeed , once monetary authorities have decided to resort to the index

linkage of financial a ssets , the range of poss i bl e strategies to reach a 

gi.ven policy- target i s enlar ged and there may be specific circumstances 

where a target is more easily reached with an index- linkage of f inancial 

assets than with other "traditional" ins trument s . 

In Tinbergen ' s terrns, the implementation of the index-linkage of f inancial 

assets means creating one more instrument for the same number of policy

t argets and thus enlarging the range of policy choices. 

4 . 2.2. 1 . An open- market policy with index- tied and 
nominal_government- bonds _____ ___ __ ___ ___ _ 

Tord Pal ander (1) paid much attention to what he called the "inter

market policy" . 

After having developed his theory of the "twin- markcts equilibrium", where 

the rate of inter es t on nominal bonds i s equal to the rate of interes t on 

(1) PALANDER, op . cit . 
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real bonds plus the rate of expected inflation, he emphasized the impor

tance of a feed - back effect of the interest- r ate differential on the pu

blic 1s infl ationary expectations . 

In other words, Palander's idea is that once the differential between the 

rates of interest has been fixed on the ~arket, the public will corne to 

consider this differential as the best indicator of what the future rate 

Of inflation is likely to be . 

Palander ' s inter- market policy simply consists in lending on one 

market and borrowing in the other market so as to modify the interest rate 

differential . A modification in this differential will change the public 1 s 

inflationary expecta tions . 

If the government succeeds in decreasing the public ' s inflationary expec

t a tions, it may expect very stabilizing effects from it. 

His theory encounters, we think, a few important objections that 

would make it uneffec tive as a policy- instrument. 

Firstly, the interest- rate differential will probably not be equal to the 

anticipated rate of inflation. Indeed, Palander 1 s conclusion on the rela

tion between the rates of interest on nominal and index- tied assets resul

ted from a partial equilibriurn analysis, which does not explain the equi

librium level of asset prices - or rates of interest - from a macro-economic 

point of view . It only explains an equil i brium relation between r ates of 

interest . We showed, however, that the prices of nominal and index- tied 

assets were very differently affected by inflation, once the inflationary 

impact was examined in a macr0- model. 

In fact, one of the asset- prices was fixed and the other asset- price was 

to fluctuate with the rate of expected inflation . Consequently , as we 

showed in our chapter III that there is a definite difference in risk 

between index- tied and nominal assets , this difference in risk will be re

flected in the interest- rate differcntial as well . 

The nominal rat es of interest on nominal as.sets will surpass the 

rate of interest on index- tied bonds by more than the rate of expected 

infla tion so as to include a risk- premium for the more risky nominal bond

holdings . 
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Now, Palander ' s inter- market policy would still work, if this risk- premium 

is constant for any rate of inflation, but , qui te obviously , it will not . 

Nominal bond- holdings wil l be ~~re risky for a rate of j_nfl ation of, say , 

10 % than for a rate of inflation of , say , 3 %. 
As a result, the public may find it more difficult to deduce its own infla

tionary oxpectations from this interest- rate differential . 

Sccondly, the interost- rate difforential would be nothing but what 

the mnrket cxpcc ts the future rate of inflation is going to bo . 

Consequently 1 oxtrapolating inflationary expectati ons from the interest

r ate differential a mounts to specul a ting on oxpectations . The interost 

rate differential is an indicator of inflationary expectations, it is not 

necessarily the best indicator of the future r a t e of infla tion . 

Thirdly, an inter- m~rket policy a iming at reducing inflationary expec

tations will be conducted by one single market operator: the monetary 

authorities. This market-operator may be important by the size of its ope

r ations , when compared to other markct- operators. 

The non-official market- operators, however, may then very well regard the 

new interest- rate differential as teflecting the inflationary expectati ons 

of the monetary authorities . I f the mfil'ket as a whole considers this r a t e 

of expected inflation as unrealistic, the new differential between the ra

tes of interest will have little effect upon the public 1 s expectations. 

This is likely to be true, as s 2on ns the market becomes aware that the 

monetary authorities seek to reduce the inflationary expectations . 

All things considered, the r ange of effectiveness of such an inter

market policy is likely to be very small . 

We think, however, that the open- market policy conducted with both nominal 

and index- tied debt-instruments may be validly reconsidered in an ~ther way. 

Assume that the government ' s target is to stabilize the price- level , 

i.e. to r each a zero r ate of inflation, and that the appropriate policy 

i s an open- market policy . 

I f the market-operators expect the government to be successful in its 

stabi l ization program, t hey will rush on all the nominal bonds supplied on 



the open- market, as t hey expec t t o make capital - gains , once the target of 

a zero r ate of inflation has been effec tively reached . 

Indeed , by tha t time inflationary expec tati ons will have much decr eased, 

l owering the nominal rates of interest. 

As a result, any oper at i on on t he open-market with no~ina l debt- instruments 

will be successful and the issues can be made at f avourab l e terms . 

If the market- operators expect the r ate of inflation to be beyond 

its present l evel, despite the government ' s efforts t o s t abilize the price

level, oper a tions on the open-market will be ccinducted with index- t i ed 

deb t - instruments . Indeed, for the same analyti cal ±easons , market- oper a tors 

now expect to make capital - gains on index-tied debts . The monetary autho

rities will then r esort to index- tied debt- instruments, whi ch may be issued 

at favourable terms . 

If the market expe cts the r ate of inflation to remain unchanged, any opera

ti ,:m on the open- market will be conducted wi th index- tied instruments, as 

th~y a r e the l ess risky-monetary assets . 

Mor eover , if the market- operators'inflationary expec t a tions turn out 

to be wrong ex post , the cost of a stabilization pr ogram will be l ow . 

If the market expected the r a te of infla tion to be l eft unchanged , while 

in fact it has been r educed to nihil, the gover nment makes capital- gai ns 

on its index- tied debts. 

Q.1..ü te clearly, the govern: ent may i ssue ei ther tY?e of bonds accor

ding to the state of inflationary expectations . Moreover , in two of three 

possible cases, the i ssues can be made at more f avourable terms with index

tied debt- instruments , than with ordinary nomina l deb t - instruments. 

4. 2. 2.2 . The index- linkage of f inanci a l assets 
and the risk of default 

A stzbilization pr ogram entails undoubtedly a number of far-reaching 

consequences in the financial s ector of the economy , tha t from many points 

of view may seem undesirable . 

Indeed j in an economy where the nominal rates of interest tend to keep 

pa ce with the r a t e of inflation, a stabiliza tion of the price- level would 
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be disastrous for debtors. Stabilizing the price- level would amount to in

creasing the real burden of debt- charges . 

As a result, debtors will fear their unability to reimburse and creditors 

bear a larger risk of default. 

Creditors, however , expect a higher real incarne on their financial assets 

and possibly a capital - gain, if their assets may be readily sold on the 

market . As a resul t, credi tors bear a lgrger risk of defaul t, but are com

pensated for the increase in risk by prospective capital- gains . 

Debtors are definitely worse off after a successful stabilization policy. 

Moreover , the government itself nust pay for a successful stabiliza

tion fo the price-level, as the real burden of the interest-payments on 

its own debt will have increased as well. 

The present value of the increase in real burden of debt- charges 

will, of course, be positively related to the maturity of the debt . 

Consequently, creditors experience a large capital- gains on their long- term 

financial assets on the one hand and large increases in risk of default on 

long- term hol ùings on the other hand . 

Hence we may assert that debtors will a lways oppose any policy that 

aims at stabilizing the price-level, while creditors will oppose such a 

policy, if theyvaluate more negatively the increase in risk of default than 

they valuate positively the prospective capital - gains or gains in real in-

corne. 

Those financial intermediaries borrowing long and lending long will 

bear the increased risk of default without being compensated for it by the· 

prospective net gains in capital-value of their assets . 

Indeed, they lose on their liabilities what they gain on their assets . 

Hence there is much evidence that an index- linkage of financi a l assets 

should be given much importance in the framework of a stabilization policy . 

Debtors will be certain about the real value of their debt- charges and cre

ditors bear the same risk of default as for any rate of inflation . 

Wether the index- linkage of financial assets will be finally demanded by 

creditors depends on their attitude towards risk of default and prospecti ve 

capital- gains . 



This kind of argument points to more occasional implementations of 

index- clauses in financi al markets . 

4 . 2. 2.3 . The index- linkage of financial assets 
in_connection_with_banking __ __ ______ _ 

In chapter II , we suggested that banks are differently affected by 

changing rates of inflation when compared to non monetary- financial inter

mediaries. We came to the conclusion that banks even stabilize the revenue 

earned through money creation when holding long- term monetary assets . 

Ther e a r e , however , at least two more reasons not to allow banks to 

hold any of their financial assets in index- tied forms . 

Firstly, as l ong as banks hol d their credits and marketable assets 

in nominal for ms, they will no t gain by an increase in the r ate of inflation, 

as the increase of their asse ts through inflation is exac tly matched by the 

decrease in rea l value of their assets . 

I f, however, banks were allowed to hold i ndex- tied assets , an increase in 

the r a te of inflation would still imply a higher r a te of expansion of their 

asse ts without a corresponding decr ease· in real value of their assets . 

As a r esult, banks may very well adopt an active attitude towar ds the rate 

of inflation, pushing it up to the poi nt where they maximize their revenue 

from money creation in the Friedmani an sens e . This is highly undesirable , 

as it would result into a redis tri bution of real income, money- holders 

paying a tax to money- issuers, i.e . to the banks . 

Secondly, the index- linkage of the banks 'marke tabl e assets removes 

the lock-in effect induced by increasing r ates of inflation. 

Indeed, banks hold at l east part of their assets in readily marketabl e 

forms so as to be in a position to avail themselves with liquidity whenever 

needed and without going into discount oper ati ons with the Central Bank. 

If those marke t able assets, i .e . not credits , are not index- tied , an 

increase in the rate of inflation will result into higher nomina l rates of 

interest and falling market- prices of nominal asse ts. 

As a r esult, i t becomes increasingly costly to buy liquid asse ts outside 

the Central Bank, so banks will r a ther resort to di scount- operatiorawi th 
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the Central Bank whenever they are in need of liquidity . 

Hence the lock-in effect tends to reinforce the power of the Central Bank 

to influence the financiaJ. and ~eal components of the ~~onomy a t a moment 

where a more active monetary policy becomes nocessary . 

The index- linkage of those marketable assets held by banks would 

remove the lock- in effect . !foreover , the marketable asse ts would increase 

in market- value intimes of rising rates of inflation and this would entail 

a decrease in the effectiveness of a discount policy intimes of rising 
rates of inflation . 

Consequently , if any acccleration of the inflationary process is to 

be avoided, banks should not be allowed to hold any index- tied assets. 

4.2.3 . Conclusion 

In this second part of our chapter IV, we emphasized the specific 

advantages inherent in the index-linkage of financial assets . 

Index-tied dcbt- instruments proved to be better substitutes for equi

ty and r eal ca.pi tal, so the index- linkage improves the working- condi tions 

of debt- management intimes of inflation. 

Index- tied debt- instruments enlarge the range of tools in monetary 

policy and may be successfully used according to the sta te of inflationary 

The index- linkage may considerably reduce the social costs associated 

with a stabilization of the price- level, as it removes much of the risk 

of default caused by such a stabilization. 

Finally, banks should not be allowed to hold any of their assets in 

index- tied forms to prevent them from accelcrating the inflationary process 

and to maintain the power of a central discount policy . 
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C O N C L U S I O N 

The analysis has been conducted far enough to foruulate an integra

ted body of rules and principles on the index- linking of financial asse ts 

as a measure of monetary policy. 

Firstly, investors will certainly appr eciate to be given the oppor 

tunity to hold any desired part of their wealth ~n index- tied forms, if 

they wish so. The extent of this demand for index- tied financial assets 

depends on a few institutional characteristics that could be formulated 

as follows. 

The range of r eal assets available tha t investors m~y consider t o 

~old in face of a continuous inflation is an institutional parameter that 

diffcrs from eoonomy to economy. 

Any real asset, however, is likely to be more risky and illiquid than mo

netary assets. These differences in risk and liquidity depend in turn on 

the perfection and developments of secundary markets for real asse ts. 

Consequently, one may assert that the demand for index- tied financial 

assets in inflationary economi es depends on the range of real assets, i . e . 

inflation- hedges, available and on the risk and liquidity gap between mone

tary and real assets . The smaller this range and the l arger the risk and 

liquidity gap , the larger the potential demand for index- tied assets. 

A policy ori ented towards an extensive development of a market for common 

stock could be regarded as a possible alternative to the indexation of fi

nancial assets, as it enl arges the range of real assets availabl e and clo

ses the risk and liquidity gap . This i s why the degree of development of 

a market for common stock could be ta.ken as one possible measure of the 

potential demand for index- tied assets in inflationary economics . 

Moreover the index- linkage of monctary assets is likely to correct 

the inflation- caused distorsions in the allocation of productive resources 

that might result from a general tcndency to hedge against inflation by 

holding real assets . 



141 

Secondly, if any monetary asset must be linked t o the index, it 

should be n l ong- ter m rather than a short- t erm monetary asset . 

I ndeed, n.l though all mone-'~ary assets become more risky in times of 

infla tion, they will not become equally more risky . 

Many of the inter est- bearing monetary assets may change in current market

value. We demonstrated that, if ther e is scme relation between this market

value and the r a t e of inflation expec ted 9 long- ter n ~on0 t ary asse ts become 

more risky in infla tion than short- t erm mone t ary assets . This explainsthe 

gradual disappear ence of bond- mar ke t s in inflctionary economies . 

Horeover, as we proved in our chapter III, if one cannot esta.blish 

such a ranking of monetary assets according to the amount of risk borne in 

inflat ion , i. e . when no rela tion exj s ts between the current market- val ue 

of mone tary assets and the expec t ed r a te of infla ti on , the index-l inkage 

applied to mone tar y asse t s will make them more risky , as their market

value will fluctua te ver y sharply with t he r a t e of expec t ed infla tion . 

Thirdly , the implementation of index- tied mone t ar y assets i s not 

expe cted to be successful in a world where r eal r ates of interes t fluctu

ate more sharply in response to infla tion than nominal r a t es of interest . 

I nd eed, the marke t - value of index- tied assets , which bear 11 the 11 real r a te 

of interest will f luctua te more than the market- value of nomina l asse ts . 

Consequently , the nominal r ~tes of interest must a llow for a t l east 50 % 
of the expected r ate of inflatiun. 

If nominal rates of interes t entirely compensate for the expec t ed r a te of 

infla tion, index- tied monetary assets are absolutely risk- fr ee with res

pect to inflation. 

Consequently, the main economic vari abl e to be considered for an 

implementation of index- tied mone t ary assets i s the r eal r ate of interest 

in its rela tion to the expec t ed r a t e of inflation. 

Fourthly , t he monetary authorities are conccrned with the indexa tion 

of financi al assets in two respe cts : on the one hand , index- t i ed financ i a l 

systems must be perrnanently managed so n.s to preclude the main perverse 

effects expe cted from the index- linkage ; on the other hand , they may r esort 
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to the index- linkage for specific purposes of nonetary policy. 

The Emin perverse effects expected from the i ndex- linkage resul t from 

the dynLlillics of inflationary ex~ectntions and from undeJirable portfolio 

realloc::.tions incluced by clmnging rates of expected inflation. 

Il.djustmcnts of the level of real liquidity to new nominal rates of 

interest and to new expected rates of inflation shoul d be achicved through 

changes in the money supply rather than through changes in the price- level , 

which would l ead to new inflationary expecta tions. 

In other words, an active open market policy on the markets for nominal 

and index-tied debts seems to be called f or . 

Horeover, since the portfolio reallocations between assets of various 

maturities go into the wrong direction from the point of view of the natu

r al adjustment of the economy to new rates of cxpected inflation - from 

short- term asscts to long- term assets for é1n increase in the expected rate 

of inflation and from long- tenn to short- term assets for a decrease in the 

anticipated r ate of inflation - the monetary authorities have to manage 

the t erm- structure of oustanding government debt as well. 

This management could be much facilitatecl by a segmentation of the 

mP..rkets for nominal and index- tied debts and by a decycling of the index. 

Linking governnent- debt to the index is likely to increase the effective

ness of debt-management in i nfl~tion , as the public i s 0ffered a much closer 

substitute to equity, which is precisely ~ m~jor hcdge agains t inflation. 

An occasional indexation of financial asscts may be thought of as 

one of the elements that should enter an integrated stabilization program. 

Stabilizing the price- level amounts to increasing the real charges on 

outstandi ng debt. 

As a result 9 debtors always oppose any policy that a ims at reducing the 

r a te of inflation. 

Creditors oppose such a policy, if they do not fcel compensated for the 

increase in risk of default by the prospective capital- gains . 

An index- linkage of financial assets would preclude those social costs 

associated with stabilizing the price - level. 



143 

He demonstratcd as well that bancks should no t be nll owed to hold 

any of their assets in index- ticd forms . 

A.; a conclusion, we may S'ty that the index-linka6·e of finnncial ns 

sets safeguards the nonnal functioning of mar ke ts for long- term fixed

interes t capital, provided that r eal rates of intercst tend to fluctuate 

l ess than nominal r a t es of intercst in response to chc.nging rates of anti 

cipated infla tion . 

Financia l indexati on assumes an increascd concern of the mone t ary 

authorities with the financial wel l - being of an economy and it enlarges 

the scope and effectiveness of mone t ary policy in timcs of inflation. 
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