
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


W' loop 19
Department of EconomicU •

L UNIVERSITY OF CANTERBURY
CHRISTCHURCH, NEW ZEALAND

ISSN 1171-0705

NIVERSITY OF

CANTERBURY
CHRISTCHURCH • NEW ZEALAND

A FINANCE THEORY OF
MONETARY POLICY IN A
WORLD WITHOUT MONEY

Paul Dalziel
1.113ktRY 

Jut I 3 ;

A. IGlf, NNW FOUNDATION OF
i_rj PAL ECONOMICS

Discussion Paper

No. 2000/04

Department of Economics, University of Canterbury
Christchurch, New Zealand



Department of Economics

UNIVERSITY OF CANTERBURY
CHRISTCHURCH, NEW ZEALAND

ISSN 1171-0705

A FINANCE THEORY OF
MONETARY POLICY IN A
WORLD WITHOUT MONEY

Paul Dalziel

Discussion Paper

No. 2000/04

. Department of Economics, University of Canterbury
Christchurch, New Zealand



A FINANCE THEORY OF

MONETARY POLICY IN A

WORLD WITHOUT MONEY a

Dr Paul Dalziel

Department of Economics
University of Canterbury

Private Bag 4800
Christchurch, NEW ZEALAND

E-mail: p.dalziel@econ.canterbury.ac.nz

Abstract

This paper introduces a finance channel for monetary policy. Following Black (1970)

there is no money commodity in the paper's model. Instead, the medium of exchange is

bank deposits supplied by the financial system in response to optimal rational

expectations decisions by firms about financing investment in new capital assets, and

demanded by households as part of their optimized financial portfolio of accumulated

savings. The model demonstrates how central banks maintain price stability through

changes in base interest rates (the Wicksell monetary policy rule) which influence the

debt financing decisions of firms.
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A FINANCE THEORY OF

MONETARY POLICY IN A

WORLD WITHOUT MONEY

In a remarkably prescient paper, Fisher Black (1970) asked us to imagine a world in

which money does not exist, but instead all transactions are financed by bookkeeping

transfers within the banking system. Thirty years later, it is not so difficult to make

Black's leap of the imagination. Not only do money substitutes such as bank balances

subject to check and electronic fund transfers continue to dominate medium and large

transactions in commerce, but innovations such as smart-cards, e-cash and cybermoney

are changing the role of currency even in small retail purchases. At the same time,

financial market integration is making banks far less reliant on central bank liabilities for

inter-bank settlements than was the case even a decade ago. These trends pose important

challenges for monetary 'theory since 'in a world where transactions take place by the

transfer of loans and deposits, the quantity theory has no place' (Black 1970, p. 19).

Without the quantity theory, the price level is indeterminate in standard general

equilibrium models and thus there is no role for active monetary policy, two propositions

that Black (1986, pp. 539-40, and 1995, p. 80) argued are applicable in the real world as

well as in his imaginary one. The purpose of this paper is to address Black's challenge by

presenting a model of a world without money in which active monetary policy can

nevertheless maintain stable prices. Consistent with Black's insight, the model does not

adopt a commodity or quantity view of money. Instead the economy's medium of

exchange is a financial asset (interest-bearing bank deposits) supplied by bank loans

advanced to fund a part of each period's investment expenditure. It turns out in the

model that both the level of investment in equilibrium and the proportion of that

investment funded by bank credit are influenced by the finance sector's base interest rate.

This opens up what is called here the finance channel of monetary policy, whereby the

monetary authorities can use changes in the base interest rate in order to stabilize the

average price level.
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The model itself is drawn from Gurley and Shaw's (1960) original analysis of what

they termed 'inside money' in a theory of finance. The model has two financial assets—

sharemarket equities and bank deposits. Both assets offer market rates of return to their

owners, but equities also have a nominal price that is susceptible to inflation (and hence

to expectations about inflation) while bank deposits are assumed to have unique liquidity

characteristics that make them the chosen medium of exchange. Apart from the banking

sector (which plays a relatively passive role in the model), there are also two types of

agents. Firms manage the real capital stock, and decide on the level of investment each

period, as well as the proportion of that investment to be funded by new debt.

Households ultimately own the capital stock, but must decide how to allocate the

nominal value of their accumulated savings between equities and deposits. The interplay

between the funding decisions of firms and the portfolio decisions of households is what

produces inflation in this model.

The finance channel presented in this paper is new, and should not be confused with

the important 'credit channel' introduced into the literature by Bernanke (1983). In the

credit channel model, a tightening of monetary conditions reduces the supply of credit to

firms either because of a weakening of balance sheets (implying lower net worth

available as collateral) or because of the induced reduction in the pool of funds available

to bank-dependent borrowers; see, for example, Gertler and Gilchrist (1994). In

contrast, the model of this paper focuses on changes in the demand for credit after

interest rate adjustments, which then affect the supply of bank deposits. Any excess

supply of deposits relative to household demand for liquidity initially generates inflation

in the nominal value of sharemarket equities, which spills over into an equal increase in

the price of real capital goods (assuming Tobin's q-statistic maintains its long-run value

of unity). Given the required rate of return on the nominal value of capital—shown here

to be related to the base interest rate set by monetary policy—and assuming that real

wage growth is equal to labor productivity growth, firms must pass on capital good

price inflation into higher consumption good prices, completing the transmission

mechanism from the instrument of monetary policy to its target.
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Although the finance channel proposed here is new, the model produces some

strikingly familiar results. First, inflation is the result of an excess nominal supply of the

medium of exchange relative to the real demand for liquid financial balances. Second,

this inflation transfers real wealth from bank depositors to bank borrowers in a formula

that is identical to the well-known inflation tax collected by governments indulging in

excessive fiat money issue. Third, firms therefore maximize the value of their shareholder

funds by increasing debt until the marginal impact on the nominal interest rate equals the

marginal impact on the expected rate of inflation. Fourth, in a competitive market for

investment goods, it is possible to derive equilibrium values for the growth rate, the

marginal debt-capital ratio and the inflation rate that are all susceptible to changes in the

banking system's base interest rate. Fifth, this finance channel then gives rise to

Wicksell's monetary policy rule that the base interest rate should be increased (reduced)

if prices are expected to rise (fall). In particular, credible policy requires that the central

bank must be able and willing to adjust nominal interest rates in line with changes in the

expected rate of inflation, as is standard practice in countries with inflation targets for

monetary policy.

Section 1 outlines the paper's finance framework, based on two stylized aggregate

balance sheets for firms and households. There are two financial assets in the model—

bank deposits and sharemarket equities—and Section 2 presents a simple analysis of the

optimal portfolio choice by households between these assets. Section 3 demonstrates

how the funding decisions of firms for new investment expenditure can create an excess

supply of bank deposits, and so cause inflation, if in the aggregate these decisions are

incompatible with the portfolio desires of households. This prepares the way for Section

4 to derive optimizing conditions for investment funding by firms, highlighting the role

played by nominal interest rates and the expected inflation rate in a rational expectations

environment. Section 5 augments this analysis with a standard model of equilibrium

investment assuming perfect competition, so that Section 6 is then able to model

monetary policy based on adjusting the banking system's base interest rate in order to

maintain price stability. The paper ends with a brief conclusion in Section 7.



4 A FINANCE THEORY OF MONETARY POLICY

1. AN OUTLINE OF THE FINANCE MODEL

The model is a period analysis of the investment and funding decisions made by firms

and of the wealth portfolio choices made by households. Figure 1 presents the aggregate

balance sheets of these two sectors at the beginning of the period. The firms manage the

economy's capital stock on behalf of their shareholders. These assets, Kb are valued at

the unit price, P.I, and are financed by a combination of advances from the banldng

system, A.1, and equities held by households, P./E.,. Note that the equities are measured

in the same units as the capital stock, and are assumed to share the same price level (so

that Tobin's q-ratio adopts its long-run value of unity). Households are the ultimate

wealth-holders in the model. The economy's only real asset is the capital stock, so that

household net worth (or accumulated savings) is the nominal value of that capital stock,

R/K./. Households own shares in this capital stock, E.1, valued at the price of capital,

P.1. They also hold a proportion of their wealth in the form of nominal bank deposits,

D.1, which act as the economy's medium of exchange.

Assets
Firms Households

Liabilities Assets Liabilities

Capital P.,K. Advances A., Deposits D.,

Equities Equities

Net Worth P./Ki

FIG. 1. Aggregate Balance Sheets of Firms and Households

Note that the finance framework presented in Figure 1 is very different from the

standard quantity theory of money. Following Black's (1970) suggestion, economic

transactions in the model are not settled by using a particular commodity called money,

but by exchanging a particular form of title in the economy's real capital stock.' Equities

could perform this medium of exchange role, of course, but it is assumed in the model

that bank deposits provide unique liquidity services as a result of the specialist expertise

of financial intermediaries in assessing and pooling risk (so that the nominal value of
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bank deposits are not subject to continuous market valuation changes as is the case for

sharemarket equities). Adopting Freeman and Huffman's (1991, p. 646) useful phrase,

the medium of exchange in this model is 'intermediated capital', a concept that goes

back at least to the work of Irving Fisher who expressed it in the following terms (1911,

p. 41): 'Through banking, he who possesses wealth difficult to exchange can create a

circulating medium. He has only to give to a bank his note—for which, of course, his

property is liable—get in return the right to draw, and lot his comparatively

unexchangeable wealth becomes liquid currency. To put it crudely, banking is a device

for coining into dollars land, stoves, and other wealth not generally exchangeable.'

The aggregate balance sheet of the banking sector is not shown in Figure 1, but is

made up of advances as the only asset, and deposits as the only liability. Banks are given

a generally passive role in this model; they accept deposits from households at some

market interest rate, id, and offer advances to firms at the market interest rate, 47.

Advances are assumed to be supplied on demand as long as they are backed by adequate

collateral (that is, by the real capital stock), but at an increasing rate of interest as the

level of debt rises relative to the value of capital assets. It is also assumed that

households do not participate in obtaining advances from the banking system, and so are

unable to eliminate any excess money balances by retiring their own bank debt. This is

necessary to prevent the household sector from giving effect to the 'law of reflux' (see,

for example, Glasner 1992, and Tobin 1963). Instead households must allocate their

portfolio of accumulated savings between deposits and equities, as is analyzed in the

following section.

2. THE OPTIMAL MONEY-WEALTH RATIO

A very simple portfolio model is adopted in this section to generate a demand for

liquidity function that is proportional to the nominal wealth of households. More

complicated models are available, of course, but would not add to the principal insights

of this model which are driven by the rational expectations and perfect competition

funding decisions of firms to be examined in Sections 3 and 4. Let all households be
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identical, with preferences represented by a constant returns to scale Cobb-Douglas

utility function defined over bank deposits, D, and equities, E. Thus the representative

household is assumed to maximize:

U(D, E) = Dhe-h)

where h is a parameter (0 <h < 1), subject to the wealth constraint:

D + PE = PK (2)

It is then easily shown that the solution to this constrained optimization problem

produces the following demand function for bank deposits, D*:

D* = hPK

(0

(3)

Because bank deposits are acting as the liquid medium of exchange in this model it is

tempting to call D` the 'demand for money'. Freeman and Huffinan (1991), for example,

refer to deposits as 'inside money' (adopting the term introduced by Gurley and Shaw

1960, p. 73), and Black himself found it convenient to 'use the word "money" as short

for "means of payment" without meaning to imply that a quantity of money exists'

(1970, p. 14). Following these precedents, the parameter h will be termed the household

sector's optimal money-wealth ratio.2

3. A FINANCE THEORY OF INFLATION

The previous section produced a simple demand function for the medium of exchange

as a constant proportion of nominal wealth. In this section, growth in the supply of bank

deposits is modeled as a consequence of funding decisions by firms for the period's

investment, allowing changes in the nominal value of real wealth to maintain equilibrium

in household financial portfolios. Assuming equilibrium at the end of the previous period,

the initial demand for bank deposits, D.1, is given by:
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D., = hP.,K., (4)

Since D., must equal A., in the banking sector's aggregate balance sheet, equation (4)

implies that the average debt-capital ratio of firms, A.,/P.N.,, also equals h initially.

During the period of analysis, firms undertake investment expenditure to the value of

P.11 (the determinants of this investment decision will be analyzed in Section 5). This

changes their capital stock, and household net worth, by P.,AK = P.11. Let d—termed

here the 'marginal debt-capital ratio'—denote the proportion of this new capital stock

that is funded in the aggregate by bank advances, which may be different from the

average debt-capital ratio, h, for the pre-existing capital stock. The determination of d

will be analyzed in the following section, but for the purposes of this section note that

the marginal debt-capital ratio is equivalent to the money supply growth rate in

traditional fiat money models. This is because once firms have used their bank advances

to pay the factors used in producing the investment goods, the supply of the medium of

exchange, M, increases by:

AM = AD = AA dP.,AK (5)

The increase in net worth after the investment in new capital stock makes households

willing to hold more deposits, but only to the value of hP.IAK at the initial price level. If

d> h, therefore, households find they have excess liquidity in their portfolio. To restore

equilibrium, they use their excess balances to bid for the available stock of equities. This

increases their price (and hence the price of capital goods), which raises nominal wealth

until the deposits are willingly held.3 The change in the demand for deposits, AD,

required to achieve this is found by differentiating (4):

AD = hAPK., + hP.,AK (6)

Set (5) equal to (6) and rearrange terms to produce the following equation, where

p E AP/P., is the inflation rate of capital good prices, and g AK/K./ is the rate of

growth in the economy's supply-side capacity:

d - h
P = g (7)
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Equation (7) indicates that inflation will occur in a growing economy if the marginal

debt-capital ratio chosen by firms is greater that the optimal money-wealth ratio of

households. The intuition is straightforward. If d> h, the funding decisions of firms

create a greater supply of new bank deposits than households are willing to hold. This

creates an excess demand for equities, increasing the nominal value of the capital stock

until the desired money-wealth ratio prevails, at which point:

hPK=A=D=M (8)

To understand why firms might choose d> h, note that the price increase has a

beneficial impact on shareholder funds, which increase from (1-h)P./K., at the beginning

of the period to (1-h)PK at the end. In real terms, this increase is made up of two

components (where the final transformation is obtained using equations 7 and 8):

{(1-h)PKI(1+p)) -(1-h)P.IK_I = (1-h)P.I(K-K.1)

= (1-d)P.IAK+(d-h)P.IAK

= (1-d)P.II+pM, (9)

The first component, (1-d)P.II, is the new equity issued during the period, reflecting

the increase in the real capital stock brought about by the period's investment. The

second component measures the reduction in the real value of the beginning-of-period

'inside money' supply, M.1, brought about by inflation, p. This is exactly analogous to

the inflation tax on nominal cash balances in a fiat money economy (see, for example,

Auernheimer 1974, Friedman 1971, Keynes 1923, pp. 37-53, and Phelps 1973). It

represents a real transfer of resources from deposit holders (who are obliged to devote a

portion of current saving to restoring the real value of their liquid balances) to

shareholders (who benefit from the reduced real value of bank advances borrowed by

their firms). This insight allows the next section to derive an optimal marginal debt-

capital ratio, taking into account both this inflation transfer and changes in the nominal

interest rate on bank advances.
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4. THE OPTIMAL MARGINAL DEBT-CAPITAL RATIO

Assume a large number of identical competitive firms, so that the optimization

problem can be solved with respect to a single representative firm. This firm owns the

capital stock, which in a non-inflationary environment is expected to earn a real rate of

return—denoted e—that is negatively related to the size of the capital stock. Given K1,

this 'marginal efficiency of capital' is therefore negatively related to the amount of

current investment, and hence to the current rate of growth, g I/K.1:

e = e(g), e(0) > 0, 8e(g)18g < 0 (10)

Perfectly competitive banks are assumed to supply advances on demand to firms, but

at an increasing rate of interest above the financial sector's base interest rate, ib, as the

firms' marginal debt-capital ratio rises. This is to compensate for higher risk (see, for

example, Barro 1976, Kalecki 1937, and Tobin 1982). It is further assumed that the risk,

and hence the interest rate, rise more than proportionately as d increases. It is convenient

to express these assumptions in the following functional form:

= ib + (d), Si (d)I8d> 0, 82i (d)I8d2 > 0 (11)

At the beginning of the period, the value of shareholder funds is given by (1-h)P.,./C.,.

From equation (9), inflation is expected to create a capital gain equal to pehRIKI (where

pe is the expected inflation rate), the capital stock will produce real returns equal to

eP.IKI, and the interest costs are expected to be ial/P./K./. Bringing these components

together, and dividing by (1-h)P./K/, the expected return to each equity on issue is:

e+ (h1(1-h)) {e + - ia) (12)

Differentiate (12) with respect to d and set equal to zero to obtain the value (denoted cf)

that maximizes this expected return. This produces the following equality:

= 61,16d (13)
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Equation (13) is a fundamental result of this paper, and shows the importance of

marginal changes in the rate of interest and the expected inflation rate in determining the

optimal marginal debt-capital ratio (and hence actual inflation, given h and g). Again the

economic intuition is straightforward. Starting from a low marginal debt-capital ratio, if

increasing the proportion of new capital funded by bank advances raises the expected

inflation rate more than it increases the interest rate on debt, then the larger expected

capital gain outweighs the extra interest costs. As debt continues to increase, however,

the nominal interest rate rises at a faster rate (as the risks associated with a higher debt

ratio accelerate) until at the optimal ct any marginal increase in expected inflation is

exactly matched by the marginal increase in the nominal interest rate, and the benefit to

shareholders is maximized.

This result has important applications. It suggests, for example, that an economy will

tend to have higher inflationary pressures (in the sense that the marginal debt-capital

ratio will be higher for any given real growth) the less responsive domestic interest rates

are to changes in debt. Thus the model predicts that where there are binding regulatory

ceilings on interest rates, for example, inflation is limited only by any quantity constraints

on the banking system's ability to expand credit. Such a process was undoubtedly

important in contributing to the high inflation experienced by many countries in the

1970s and may have contributed to more recent problems in South East Asia. In

contrast, an economy in which nominal interest rates are anticipated to rise one-to-one

with expected inflation (so that the Fisher equation holds continuously) should not be

prone to inflation from this mechanism. This possibility will be considered in more detail

in the discussion of monetary policy in Section 6.

Returning to the specific algebraic forms assumed in this paper, and assuming that

expectations are rational in the sense that expected inflation equals the inflation rate

implied by equation (7), the condition in equation (13) produces an expression for cl"

defined by the following implicit equation:

8i(d)18d = g/h (14)
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Assuming that 8i(0)/8d < glh < 8i(1)18d, a unique value for d" exists. All that is now

required to complete the model is an equilibrium condition for the economy's supply-

side capacity growth rate, g.

5. THE EQUILIBRIUM REAL GROWTH RATE

The previous section derived an optimal marginal debt-capital ratio, d`, that depends

on supply-side capacity growth, g. In this section, the equilibrium growth rate, g*, is

derived as a function of d. The two expressions are then brought together in a single

diagram to illustrate the joint determination of d` and g` (see Figure 2 below), setting the

scene for Section 6 to explain how monetary policy produces price stability in this

finance framework.

In perfect competition, firms undertake the level of investment (and hence the growth

rate, I/K.1) at which the marginal efficiency of capital equals the real rate of interest

(Keynes 1936, Chapter 11). The real rate of interest is simply the nominal interest rate

paid by firms on bank advances, ia, less the expected rate of inflation, pe. Adopting the

same assumptions as the previous section, this means that g` satisfies:

e(g) = ib+ 1(d) - {(d-h)lh}gt (15)

Stability and uniqueness conditions for g* are required, and since these play a part in

the discussion that follows they are recorded here as an explicit assumption. The first

condition ensures that some investment is profitable at g = 0, while the second condition

states that the marginal efficiency of capital is more sensitive to changes in the rate of

growth (or level of investment, given Ki) than the expected inflation rate.

Assumption I: e(0) > ib+ 1(d) and -8e/8g > ((d-h)1h)

To determine how g* responds to changes in d, totally differentiate equation (15) and

rearrange as follows:
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(8e/6g)dg. = (Si I8d)dd - (ge /h)dd - {(d-h)lh)dge

=> di I dd = (6i/Ed- g'/h)/{6e/6g + (d-h)1h) (16)

Assumption 1 ensures that the denominator on the right hand side of equation (16) is

negative, while the optimality condition for de in equation (14) ensures that the

numerator is negative/zero/positive as d is less than/equal to/greater than de. This

observation has been used in Figure 2 to draw the g' d; h, ib) locus. From equation (14),

de itself is a positive function of the growth rate, g, since from equation (11) i(d) is

convex. Equation (14) is depicted as the de (g; h) locus in Figure 2.

d

de

d' = h

A

g' (d h, ib)
g' (d, h, i b') de (g, h)

g, g
.

g

FIG. 2. The Optimal Marginal Debt-Capital Ratio and Equilibrium Growth Rate
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Figure 2 depicts the determination of and d* as the point of intersection, E* of the

two curves. The economy's equilibrium inflation rate, p* = ((d*-h)lh)g*, will then be

negative, zero or positive depending on whether d* is less than, equal to or greater than

the optimal money-wealth ratio, h. Thus the policy problem of maintaining price stability

reduces to using an appropriate monetary instrument to produce d* = h.

6. MONETARY POLICY AND PRICE STABILITY

Assume that the monetary authorities have a single policy objective of maintaining

price stability, and that they are responsible for adjusting the financial system's base

interest rate, ib for this purpose.4 Without loss of generality, suppose that in the absence

of central bank action, the rate of inflation would be positive; that is, cr > h as shown in

Figure 2. If the central bank raises ib, this increases the nominal interest rate on bank

advances at d* (equation 11) while in a rational expectations environment the expected

inflation rate simultaneously falls, causing the real interest rate to rise. The marginal

efficiency of capital must increase to match this rise (equation 15), implying a fall in

investment expenditure and hence in capacity growth. Thus the equilibrium growth locus

ge(d; h, ib) shifts to the left to pass through point A in Figure 2. Optimizing behavior by

firms then produces a lower marginal debt-capital ratio, since lower growth reduces the

benefit to shareholders of marginal increases in d, to produce a new equilibrium

combination of d' and g' at E'. Thus with the appropriate choice of ib = 4; the central

bank is able to produce the required condition, d' = h, and so obtain price stability.

Generalizing this example, the monetary policy rule implied by this analysis is that

first suggested by Wicksell (1936, p. 189): 'If prices rise, the rate of interest is to be

raised; and if prices fall, the rate of interest is to be lowered; and the rate of interest is

henceforth to be maintained at its new level until a further movement of prices calls for a

further change in one direction or the other.' As Fuhrer and Moore (1995, p. 1060) and

Woodford (1998, p. 175) have pointed out, Wicksell's interest rate rule is very close to

actual monetary policy practice in many OECD countries, after allowing for the modern

practice of tolerating a small level of positive inflation in the medium term.
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Note, however, that contrary to many models of monetary policy, Figure 2 depicts a

trade-off between inflation and equilibrium supply-side capacity growth even when

expectations are fully realized. This is because the model underlying Figure 2 assumes

the central bank is unable to affect the optimality condition in equations (13) or (14)

directly, and so can only choose the unique point that is consistent with price stability on

the positively-sloped ar(g; h) locus. This suggests an interesting possibility, however, if

suitable institutional design can influence the sensitivity of nominal interest rates to

changes in inflationary expectations. In particular, if a central bank is able to convince

economic agents that the base interest rate in equation (11) will be adjusted immediately

in response to any change in expected inflation, this would satisfy equation (13) at the

prevailing price level.' In such a case, the d*(g; h) locus would be a horizontal line at

ct = h, and the equilibrium level of growth would depend on the base interest rate at

which the central bank's commitment is credible. This argument lends support to the

general literature emphasizing central bank autonomy and credibility to reduce the costs

of achieving price stability (Blackburn and Christensen 1989), but it also offers an

interpretation for the policy stance of 'cautious expansionism' advocated by Stiglitz

(1998). In order to promote growth the monetary authorities might aim to keep the base

interest rate as low as possible (expansionism) but to prevent inflation from the sources

identified in this model they must stand ready to raise interest rates whenever there are

indications of rising inflationary expectations (cautious expansionism).

So far the inflation rate modeled in this paper refers to capital good prices, whereas

inflation targets are normally expressed in terms of consumer prices. To complete the

transmission mechanism, therefore, the model must identify the medium-term macro-

economic relationship between the two price indices that explains how an increase in the

nominal value of capital feeds through into consumer prices, ceteris paribus. The

connection is the required rate of return on capital. In a zero inflation environment, this

is given by equation (15) with d= h:

e(i) = ib' + i(h) (17)
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Thus the required rate of return is related to the base interest rate set by policy to

achieve price stability, plus the risks associated with financial intermediation in the

banking sector. If Pc is the price of consumer goods, and if e, QC, yc and Kc are
respectively the wage rate, average labor productivity, output and real capital stock in

the consumption goods sector, then the average price of consumption goods necessary

to produce the required real rate of return on capital is given by the following

expression:

e(g.)KcIrc
Pc = P

1- (Wc/Pc)/Qc
(18)

From this equation, if capital/output ratios remain stable, and if real wages remain stable

relative to labor productivity, then stability in the price of capital goods, P, will maintain

stability in consumption good prices, Pc. The provisos, of course, are important reasons

why monetary policy remains as much an art as a science.

7. CONCLUSION

The traditional concept of money as a special commodity that is generally accepted as

medium of exchange produces a monetary theory of inflation that is older than economic

theory itself (Bridel 1987, p. 966). In its modern form, this monetary theory states that

the average price level is determined by the interaction of nominal money supply with its

real demand (Friedman 1956), which suggests that policymakers can control inflation by

controlling the exogenous quantity of money. Despite the unimpeachable pedigree of the

quantity theory, however, modern central banks do not target growth rates for the

nominal supply of money in practice, but instead implement monetary policy through

changes in some base interest rate for the economy's financial system (at which the

monetary base is supplied endogenously). The main purpose of this paper has been to

present a theory that is able to explain this phenomenon, by highlighting what has been

called here the finance channel for monetary policy.
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The theory is comprised of a few key elements. First, it recognizes that the major

medium of exchange in modern economies is credit-money held as bank deposits.

Second, it treats these money balances not as a commodity but as a financial asset whose

supply is determined by the funding decisions of bank borrowers and whose demand is

derived from the optimal portfolio allocations of depositors. Third, it demonstrates how

the former can capture capital gains at the expense of the latter if the marginal debt-

capital ratio pushes inflation beyond the rate justified by the prevailing nominal interest

rate on bank advances. Fourth, to maintain price stability, the monetary authorities must

therefore adjust the base interest rate of the banking system in line with changes in

expected inflation, in order to influence the demand for credit by bank borrowers. Fifth,

ceteris paribus this can create a policy trade-off between growth and inflation. Sixth,

this trade-off can be avoided if policymakers are able to make a credible commitment to

raising the base interest rate whenever there is an increase in inflationary expectations.
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FOOTNOTES

1 See Dalziel (2000b) for further discussion on this distinction.

2 Some readers may object that the demand for 'money' should depend also on the rate

of interest. In this paper's finance model, however, there is no interest rate differential

between equities and deposits that are not due to the costs of financial intermediation

in the perfectly competitive banking sector. This is an important reason why the

model's equilibrating mechanism between nominal money supply and the demand for

liquidity turns out to be the price level, not the rate of interest.

3 This portfolio adjustment may also increase the value of Tobin's q-statistic (Tobin

1969; Tobin and Brainard 1968), which in the short-term could produce an increase

in the price of equities without an increase in the price of capital goods. Such a

mechanism might generate a short-term equities price bubble, but this possibility is

not explored in this paper (see Dalziel 2000a).

4 The issue of the mechanism by which the central bank can manipulate ib without some

explicit monetary base is not examined in this paper. In practice, of course, central

banks rely on the specific characteristics of their liabilities to set the base interest rate,

but the purpose of this paper is to demonstrate why changes in that interest rate is the

instrument of monetary policy rather than adjustments to some quantity of money.

5 Sims (1999), for example, has shown that the commercial paper rate in the United

States became very sensitive to changes in commodity prices (a reasonable leading

indicator of consumer price inflation) during the Volcker disinflation of the early

1980s. If Volcker's task was to establish credibility for his strong disinflationary

stance, this empirical result is consistent with the hypothesis suggested in this

paragraph.



18 A FINANCE THEORY OF MONETARY POLICY

LITERATURE CITED

Auernheimer, Leonardo. "The Honest Government's Guide to Revenue From Money

Creation." Journal of Political Economy 82 (June 1974), 598-606.

Barro, Robert J. "The Loan Market, Collateral, and Rates of Interest." Journal of

Money, Credit, and Banking 8 (November 1976), 439-56.

Bernanke, Ben S. "Nonmonetary Effects of the Financial Crisis in the Propagation of the

Great Depression." American Economic Review 73 (June 1983), 257-76.

Black, Fisher. "Banking and Interest Rates in a World Without Money." Journal of

Bank Research 1 (Autumn 1970), 9-20.

 . "Noise." Journal of Finance 41 (July 1986), 529-43.

 . Exploring General Equilibrium. Cambridge: MIT Press, 1995.

Blackburn, Keith and Michael Christensen. "Monetary Policy and Policy Credibility:

Theories and Evidence." Journal of Economic Literature 27 (March 1989), 1-45.

Bridel, Pascal. "Price Level." In The New Palgrave: A Dictionary of Economics, edited

by John Eatwell, Murray Milgate and Peter Newman, Vol. 3, pp. 955-6. London:

Macmillan, 1987.

Dalziel, Paul. "A Post Keynesian Theory of Asset Price Inflation with Endogenous

Money." Journal of Post Keynesian Economics 22 (Winter 2000), 227-45 (a).

 . "On the Evolution of Money and its Implications for Price Stability." Journal

of Economic Surveys 14 (December 2000), forthcoming (b).

Fisher, Irving. The Purchasing Power of Money. New York: Macmillan, 1911.

Freeman, Scott J. and Gregory W. Huffman. "Inside Money, Output and Causality."

International Economic Review 32 (August 1991), 645-67.

Friedman, Milton. "The Quantity Theory of Money: A Restatement." In Studies in the

QuantiO, Theory of Money, edited by Milton Friedman, pp. 3-24. Chicago:

University of Chicago Press, 1956.



A FINANCE THEORY OF MONETARY POLICY 19

 . "Government Revenue From Inflation." Journal of Political Economy, 79

(August 1971), 846-56.

Fuhrer, Jeffrey C. and George R. Moore. "Forward-Looking Behavior and the Stability

of a Conventional Monetary Policy Rule." Journal of Money, Credit, and Banking

27 (November 1995), 1060-70.

Gertler, Mark and Simon Gilchrist. "Monetary Policy, Business Cycles and the Behavior

of Small Manufacturing Firms." Quarterly Journal of Economics, 109 (May 1994),

309-40.

Glasner, David. "The Real-Bills Doctrine in the Light of the Law of Reflux." History of

Political Economy, 24 (Winter 1992), 867-94.

Gurley, John G. and Edward S. Shaw. Money in a Theory of Finance. Washington:

Brookings Institution, 1960.

Kalecici, Michal. "Principle of Increasing Risk." Economica 4 (1937), 440-7.

Keynes, John Maynard. A Tract on Monetary Reform. London: Macmillan, 1923.

 . The General Theory of Employment Interest and Money. London: Macmillan,

1936.

Phelps, Edmund S. "Inflation in the Theory of Public Finance." Swedish Journal of

Economics 75 (March 1973), 67-82.

Sims, Christopher A. "Drifts and Breaks in Monetary Policy." H. J. Hannan Lecture,

Econometrics Society Australasian Meetings, University of Technology Sydney, 7-9

July 1999.

Stiglitz, Joseph "Central Banking in a Democratic Society." De Economist 146 (July

1998), 199-226.

Tobin, James. "Commercial Banks as Creators of ̀Money'." In Banking and Monetary

Studies, edited by Deane Carson, pp. 408-19. Homewood: Irwin, 1963. Reprinted in

Essays in Economics, Vol. 1: Macroeconomics. Amsterdam: North-Holland, 1971.

 . "A General Equilibrium Approach to Monetary Theory." Journal of Money,

Credit and Banking, 1 (February 1969), 15-29.



20 A FINANCE THEORY OF MONETARY POLICY

 . "The Commercial Banking Firm: A Simple Model." Scandinavian Journal of

Economics 84 (1982), 495-530.

Tobin, James and William C. Brainard. "Pitfalls in Financial Model Building." American

Economic Review, 58 (May 1968), 99-122.

Wicksell, ICnut. Interest and Prices. London: Macmillan, 1936. Translated by R. F. Kahn

from Geldzins und Gfitetpreise, first published in 1898.

Woodford, Michael. "Doing Without Money: Controlling Inflation in a Post-Monetary

World." Review of Economic Dynamics 1 (1998), 173-219.



LIST OF DISCUSSION PAPERS

No. 9601 Another Look at Work Contracts and Absenteeism, by Rainer Winkelmann.
No. 9602 Markov Chain Monte Carlo Analysis of Underreported Count Data With an Applica-

tion to Worker Absenteeism, by Rainer Winkelmann.
No. 9603 Count Data Models With Selectivity, by Rainer Winkelmann.
No. 9604 Optimal Revenue Smoothing: The Case of New Zealand, by Alfred V. Guender and

Kirdan Lees.
No. 9605 Posterior Simulation and Model Choice in Longitudinal Generalized Linear Models,

by Siddhartha Chib, Edward Greenberg, Rainer Winkelmann.
No. 9606 Getting It Right: Superannuation and Savings in the U.S.A., by Philip Meguire.
No. 9607 Interconnection in Network Industries, by Michael Carter and Julian Wright.
No. 9608 Tariffs, Quotas and Terms-of-Trade:The Case of New Zealand, by Liliana Winkelmann

and Rainer Winkelmann.
No. 9609 Credit Frictions, Debt Choice and the Transmission of Monetary Policy, by Julian

Wright.
No. 9610 The Forward Premium Bias Under Different Monetary Policy Environments, by David

Steele and Julian Wright.
No. 9611 Optimal Currency Denomination of Public Debt in New Zealand, by Kerryn Fowlie

and Julian Wright.
No. 9701 Is There a Bank Lending Channel of Monetary Policy in New Zealand? by Alfred V.

Guender.
No. 9702 Payback and the Value of Waiting to Invest, by Glenn W. Boyle and Graeme A.

Guthrie.
No. 9703 Zermelo and the Early History of Game Theory, by Ulrich Schwalbe and Paul Walker.

No. 9801 Demon or Saviour? An Assessment of the ISO 9000 Quality Assurance Standards,
by Philip Gunby.

No. 9802 Market-Implemented Monetary Policy with Open Mouth Operations, by Graeme
Guthrie and Julian Wright.

No. 9803 Numerical Distribution Functions of Likelihood Ratio Tests for Cointegration, by James

G. MacKinnon, Alfred A. Haug and Leo Michelis.
No. 9804 Conflicts Among Tests for Cointegration, by Allan W. Gregory and Alfred A. Haug.
No. 9805 Alternative Monetary Policy Rules for Small Open Economies, by Richard T. Froyen

and Alfred V. Guender
No. 9806 The Labour Market Outcomes of New Zealand's Old and New Immigrants, by Liliana

Winkelmann and Rainer Winkelmann
No. 9807 Contracted Workdays and Absence, by Tim Barmby, Michael Nolan, Rainer

Winkelmann
No. 9808 Is Job Stability Declining in Germany? Evidence from Count Data Models, by Rainer

Winkelmann and Klaus F. Zimmermann
No. 9809 The Labor Market Performance of European Immigrants in New Zealand in the

1980s and 1990s, by Rainer Winkelmann
No. 9810 The Economic Benefits of Schooling in New Zealand: Comment and Update, by

Rainer Winkelmann



No. 9811 Random Effects Models for Panel Count Data, by Rainer Winkelmann
No. 9812 A Framework for Economic Forecasting, by Neil R. Ericsson and Jaime Marquez
No. 9813 Nominal Exchange Rates and Monetary Fundamentals: Evidence from a Seven-

teen Country Panel, by Nelson C. Mark and Donggyu Sul
No. 9814 Bayesian Analysis of Multivariate Count Data, by Siddhartha Chib and Rainer

Winkelmann
No. 9815 Monetary Conditions Indices and the Term Structure of Interest Rates, by Graeme

A. Guthrie
No. 9816 The Economic Progress of Maori Men 1986- 1996, by Rainer Winkelmann
No. 9817 Unemployment and Crime: New Answers to an Old Question, by Kerry Papps and

Rainer Winkelmann
No. 9901 Price Level Convergence Among United States Cities: Lessons for the European

Central Bank, by Stephen G Cecchetti, Nelson C Mark and Robert Sonora
No 9902 Nominal Income Targeting vs Strict Inflation Targeting: A Comparison, by Alfred

Guender
No 9903 The Inflationary Bias in a Model of the Open Economy, by Alfred V Guender and

Sharon McCaw
No 9904 In Search of Ethical Preferences in Private Markets: The Demand for Chilean Wine

in Canada from 1962 to 1994, by Jeremy Clark
No 9905 The Effects of Altruism on the Efficiency of Public Good Mechanisms, by Jeremy

Clark
No 9906 House Money Effects in Public Good Experiments, by Jeremy Clark
No 9907 Recognizing large Donations to Public Goods: An Experimental Test, by Jeremy

Clark
No 9908 Money Demand Functions: Data Span and Tests, by Alfred A. Haug
No 9909 Augmenting Reference Pricing of Pharmaceuticals with Strategic Cross-Product

Agreements: The Case of Statins and Ace Inhibitors in New Zealand, by Alan
Woodfield

No 9910 A Currency or Monetary Union for New Zealand? An Empirical Study, by Alfred A.
Haug.

No 2000/01 Do Words Speak Louder than Actions? Monetary Policy at the Bundesbank, by
Pierre L Siklos and Martin T Bohl.

No 2000/02 Trade Union Objectives and Economic Growth, by Andreas lrmen and Berthold U
Wigger.

No. 2000/03 On the Performance of Nominal Income Targeting as a Strategy for Monetary Policy
in a Small Open Economy, by Alfred V Guender and Julie Tam.

No. 2000/04 A Finance Theory of Monetary Policy in a World Without Money

* Copies of these Discussion Papers may be obtained for $4 (including postage, price changes
occasionally) each by writing to the Secretary, Department of Economics, University of Canter-
bury, Christchurch, New Zealand. A list of the Discussion Papers prior to 1993 is available on
request.

This paper is circulated for discussion and comments. It should not be quoted without the prior
approval of the author. It reflects the views of the author who is responsible for the facts and
accuracy of the data presented. Responsibility for the application of material to specific cases,
however, lies with any user of the paper and no responsibility in such cases will be attributed to
the author or to the University of Canterbury.


