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Abstract

In his recent article, Keen resumes the debate with Krugman about the effects of debt
upon the economy. It is hard to see how the question can be settled as long as all
participants apply their idiosyncratic models. Hence the issue boils down, as Krugman
rightly put it, to the deeper question: "how should one do economics." Sketched with a
broad brush, the consensus is that Orthodoxy has failed and that Heterodoxy has no
convincing alternative to offer. The conceptual consequence of the present paper is to
restart from a firm common formal ground. This relocation makes the debate solvable.

JEL codes B59, E21, GO0

Keywords new framework of concepts, structure-centric, axiom set, consumption
economy, debt, Profit Law, simulation, market clearing, budget balancing

1. The pointatissue

Keen then goes on to assert that lending is, by definition (at least as |
understand it), an addition to aggregate demand. | guess | don’t get that at
all. If | decide to cut back on my spending and stash the funds in a bank,
which lends them out to someone else, this doesn’t have to represent a
net increase in demand. Yes, in some (many) cases lending is associated
with higher demand, because resources are being transferred to people with
a higher propensity to spend; but Keen seems to be saying something else,
and I'm not sure what. | think it has something to do with the notion that creating
money = creating demand, but again that isn’t right in any model | understand.
(Krugman, 2012)

Steven Keen, in his recent article Secular stagnation and endogenous money (2014),
resumes the debate with Paul Krugman about the effects of household sector debt upon the
economy, and upon employment in particular. It is hard to see how the question can be
settled as long as all participants in the discussion apply their idiosyncratic models. Hence the
issue boils down, as Krugman rightly put it, to the deeper question: "how should one do
economics."

Sketched with a broad brush, the consensus is that Orthodoxy has failed on all counts
(Ackerman and Nadal, 2004; Quiggin, 2010) and that Heterodoxy has no convincing
alternative to offer.

Standard economics rests on behavioral assumptions that are formally expressed as axioms
(Debreu, 1959; Arrow and Hahn, 1991; McKenzie, 2008). Axioms are indispensable to build

1 Affiliation: University of Stuttgart, Institute of Economics and Law, Keplerstrasse 17, 70174 Stuttgart,
Germany. Correspondence address: AXEC-Project, Egmont Kakarot-Handtke, Hohenzollernstral3e
11, 80801 Minchen, Germany


http://rwer.wordpress.com/comments-on-rwer-issue-no-67/

real-world economics review, issue no. 67
subscribe for free

up a theory that epitomizes formal and material consistency. The fatal flaw of the standard
approach is that human behavior and axiomatization are disjunct (for details see 2014c).

Orthodoxy has a strong formal basis which, however, is unacceptable. Heterodoxy has not
yet agreed upon any axiomatic foundation at all and is therefore formally at a great
disadvantage.

The conceptual consequence of the present paper is to discard the subjective-behavioral
axioms and to take objective-structural axioms as the formal point of departure. The
relocation to a firm common ground makes the Krugman-Keen debate solvable. This is a first
step to overcome the indigenous secular stagnation of economics.

In the following, Section Error! Reference source not found. first provides the new formal
foundations with the set of four structural axioms. These represent the pure consumption
economy as the most elementary economic configuration. In Section 3 the interaction of
money, financial assets/liabilities, saving/dissaving and profit is put to life in a simulation. With
the requisite elements in their proper places it is possible to reconstruct the respective
positions of Krugman and Keen consistently in structural axiomatic terms. Section 4
concludes.

2. The sole alternative to an axiomatic approach is a better axiomatic approach

| always try to find the simplest representation | can of whatever story
I'm trying to tell about the economy. The goal, in particular, is to identify
which assumptions are really crucial — and in so doing to catch yourself
when you're making implicit assumptions that can't stand clear scrutiny.
(Krugman, 2012)

Storytelling is not science. Contrary to the intuition of the psycho-sociological mindset, the
formal foundations of theoretical economics must be non-behavioral and epitomize the
interdependence of the real and nominal variables that constitutes the monetary economy.

2.1 Axioms

The first three structural axioms relate to income, production, and expenditure in a period of
arbitrary length. The period length is conveniently assumed to be the calendar year. Simplicity
demands that we have for the beginning one world economy, one firm, and one product.
Axiomatization is about ascertaining the minimum number of premises.

Total income of the household sector Y in period t is the sum of wage income, i.e. the
product of wage rate W and working hours L, and distributed profit, i.e. the product of
dividend D and the number of shares N . Nothing is implied at this stage about who owns
the shares.

Y =WL+DN |t (1)

Output of the business sector O is the product of productivity R and working hours.


http://www.paecon.net/PAEReview/issue67/whole67.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386

real-world economics review, issue no. 67
subscribe for free

O=RL |t )

The productivity R depends on the underlying production process. The 2nd axiom should
therefore not be misinterpreted as a linear production function.

Consumption expenditures C of the household sector is the product of price P and quantity
bought X.

C=PX |t (3)

The axioms represent the pure consumption economy, that is, no investment, no foreign
trade, and no government.

The period values of the axiomatic variables are formally connected by the familiar growth
equation, which is added as the 4th axiom.

2,=2.,(1+%

(4)
with Z <W,L,D,N,R,P, X K

The path of the representative variable Z, is then determined by the initial value Z, and the

rates of change Zaf for each period:

7, = 2, (1+ )1+ B)K (1+ ) = 7, [ [(1+ ) (5)

t=1

For a start it is assumed that the elementary axiomatic variables vary at random. This
produces an evolving economy. The respective probability distributions of the change rates
are given in general form by:

(6)

The four axioms, including (6), constitute a simulation. There is no need at this early stage to
discuss the merits and demerits of different probability distributions. It is, of course, also
possible to switch to a completely deterministic rate of change for any variable and any
period. The structural formalism does not require a preliminary decision between determinism
and indeterminism.

The upper (u) and lower (I) bounds of the respective intervals are, for a start, symmetrical

around zero. This produces a drifting or stationary economy as a limiting case of the growing
economy. The four axioms then generate at every run an outcome like that shown in Figure 1
which is the archetype of the monetary economy.
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Figure 1: The evolving consumption economy consists initially of entirely independent random paths of
the seven elementary axiomatic variables (shown here) and the paths of composed variables

The economic content of the four axioms is plain. One point to mention is that total income in
(1) is the sum of wage income and distributed profit and not of wage income and profit. This
distinction makes all the difference between good or bad economics. Neither Krugman nor
Keen got the profit theory right (for details see 2013a; 2013b). This formally invalidates both
approaches.

Note further that equilibrium in whatever definition is not taken into the premises.
Methodologically, this would amount to a petitio principii (cf. Mill, 2006, pp. 819-827).

2.2 Definitions

Income categories
Definitions are supplemented by connecting variables on the right-hand side of the identity
sign that have already been introduced by the axioms. With (7) wage income Y, and

distributed profit Y, is defined:
Y, =WL  Y,=DN |t (7)

Definitions add no new content to the set of axioms but determine the logical context of
concepts. New variables are introduced with new axioms.

Given the paths of the elementary variables, the development of the composed variables is
also determined. From the random paths of employment L and wage rate W follows the path
of wage income Y, . Likewise follows from the paths of dividend D and number of shares N
the path of distributed profit Y,. From the 1st axiom then follows the random path of total

income Y.
Key ratios
We define the sales ratio as:


http://www.paecon.net/PAEReview/issue67/whole67.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386

real-world economics review, issue no. 67
subscribe for free

= ©)

Px
A sales ratio p, =1 indicates that the quantity bought/sold X and the quantity produced O
are equal or, in other words, that the product market is cleared.

We define the expenditure ratio as:

C
pe=y It ©)

An expenditure ratio p. =1 indicates that consumption expenditures C are equal to total
income Y , in other words, that the household sector's budget is balanced.

Stock of money

Money follows consistently from the given axiom set. If income is higher than consumption
expenditures the household sector’s stock of money increases. The change in period t is
defined as:

AM,, =Y -C:=(1-p )Y [t (10)

The alternative identity sign = indicates that the definition refers to the monetary sphere. An
alternative wording of (10) is: depending on the actual expenditure ratio the change of the
stock of money can either be positive or negative or zero.

The stock of money M,, at the end of an arbitrary number of periods T is defined as the

numerical integral of the previous changes of the stock plus the initial endowment:
—_— t —_— —_—
My = X AM,, +M,,,. (12)

The changes in the stock of money as seen from the business sector are symmetrical to
those of the household sector:

AMg:=C-Y =(p. ~1)Y |[t. (12)

The business sector's stock of money at the end of an arbitrary number of periods is
accordingly given by:

Mg, = > AMg, +Mg,. (13)

The development of the stock of money follows without further assumptions from the axioms
and is ultimately determined by variations of the elementary variables. Figure 2 shows the
interdependencies between the flows and the stock. During the time span of observation, the
household sector first builds up overdrafts and then reduces them again to almost zero.
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Figure 2: The difference between total income and consumption expenditure in successive periods, i.e.
saving or dissaving, produces the variations of the households sector's stock of money, which consists
here of overdrafts (refers to Figure 1).

Quantity of money

In order to reduce the monetary phenomena to the essentials it is supposed that all financial
transactions are carried out without costs by the central bank. The stock of money then takes
the form of current deposits or current overdrafts. Initial endowments can be set to zero.
Then, if the household sector owns current deposits according to (11) the current overdrafts
of the business sector are of equal amount according to (13) and vice versa if the business
sector owns current deposits. Money and credit are symmetrical. The current assets and
liabilities of the central bank are equal by construction. From its perspective the quantity of
money at the end of an arbitrary number of periods is given by the absolute value either from
(11) or (13):

t —_— —_—
ZAM[‘ with M, =0. (14)

t=1

<l

t

While the stock of money can be either positive or negative the quantity of money is always
positive. It is assumed at first that the central bank plays an accommodative role and simply
supports the autonomous market transactions between the household and the business
sector. For the time being, money is the dependent variable.

No restrictions

The stock of overdrafts is the initial form of financial liabilities and can be replaced at any time
by other forms, for instance longer term mortgage loans. In other words, overdrafts represent
here the complete portfolio of household sector's debt. At the moment we are not interested in
the structure of this portfolio.

In the inverse case of continuous household sector saving the curve of deposits would run in
Figure 2 from zero upwards in the north-eastern direction. The stock of deposits is the initial
form of the household sector's portfolio of financial assets. Deposits can be replaced at any
time by other forms, for example longer term savings accounts. In the following, the endless
variety of forms is ignored and we deal exclusively with plain deposits and overdrafts.

7
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The household sector can freely switch from a positive stock of money (=deposits) to a
negative stock of money (=overdrafts). The household sector's stock is at any time exactly
mirrored by the business sector's stock. The development of the stocks depends alone on the
overall expenditure ratio p. if the household sector consists of a uniform population of agents

who either save or dissave. If the population is composed of both savers and dissavers things
are different as we shall see presently.

Monetary profit
Total profit consists of monetary and nonmonetary profit. Here we are at first concerned with

monetary profit. Nonmonetary profit is treated at length in (2012).

The business sector's monetary profit/loss in period t is defined with (15) as the difference
between the sales revenues — for the economy as a whole identical with consumption
expenditure C —and costs — here identical with wage income Y, :

Q,=C-Y, |t (15)
Because of (3) and (7) this is identical with:
Q, =PX -WL |t. (16)
This form is well-known from the theory of the firm.

The Profit Law
From (15) and (1) follows:

Q,=C-Y+Y, |t (17)

or, using the definitions (8) and (9),

1
Qm E{pE_ JY
1+ p,

Y
with p, =2 |t.
YW

(18)

The four equations (15) to (18) are formally equivalent and show profit under different
perspectives. The Profit Law (18) tells us that total monetary profit is zero if p. =1 and p, =0

. Profit or loss for the business sector as a whole depends on the expenditure and distributed
profit ratio and nothing else (for details see 2013a).

Retained profit

Once profit has come into existence for the first time (that is: logically — a historical account is
an entirely different matter) the business sector has the option to distribute or to retain it. This
in turn has an effect on profit. This effect is captured by (17) but it is invisible in (15). Both
equations, though, are formally equivalent.
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Retained profit Q,, is defined for the business sector as a whole as the difference between
profit and distributed profit in period t:

Q.=Q,-Y, = Q.,=C-Y |t (19)

Retained profit is, due to (17), equal to the difference of consumption expenditures and total
income. As can be seen in comparison with (12), retained profit increases uno actu the
business sector's stock of money at the central bank.

Saving
The household sector's monetary saving is given as the difference of income and
consumption expenditures (for nonmonetary saving see 2012):

S, =Y-C |t (20)

In combination with (19) follows:
Q.=-S, |t (21)

Monetary saving and retained profit always move in opposite directions. This is the Special
Complementarity. It says that the complementary notion to saving is negative retained profit;
positive retained profit is the complementary of dissaving. There is no such thing as an
equality of saving and investment in the consumption economy, nor, for that matter, in the
investment economy (for details see 2013c).

If distributed profit is zero then follows as a corollary of (21):

It. (22)
if Y, =0

Profit is zero in the limiting case of zero distributed profit and zero saving. Otherwise profit is
equal to dissaving, loss is equal to saving in a given period. To simplify matters for the next
section distributed profit is set to zero, that is, eq. (22) holds.

3. Vexing: individual saving and household sector's saving

If | decide to cut back on my spending and stash the funds in a bank, which
lends them out to someone else, this doesn't have to represent a net
increase in demand. (Krugman, 2012)

| await the IS-LM or New Keynesian DSGE model that Krugman will
presumably produce to provide an explanation for the persistence of the crisis
in terms that, however tortured, emanate from conventional economic logic in
which banks and money are ignored (though private debt is finally
considered), and in which everything happens in equilibrium. But however
clever it might be, it will not be consistent with the data. (Keen, 2014, p. 11)
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3.1 Saver, dissaver, neutral

We now split the income recipients into three groups: savers s, dissavers d , neutrals n, and
rearrange total income (1) accordingly:

Y= Yot Ywg Ve t Yoo You Ve
Yw \>)

It. (23)

Y = Yo d e+ YuadVps  Yum e

Ys Yd n
Analogously, consumption expenditures are split up between the three groups:

C=C,+C,+C, |t (24)

Analogously to the overall expenditure ratio (9) we define the group expenditure ratio for
savers:

C
pEs EY_S pEs <1 |t’ (25)
dissavers:
C
Pkd =_* Pe >1 |1, (26)
Yd
and finally the neutrals:
C
Pen=1" P =1 L (27)
Yn
From (24) and (9) then follows:
C Y, Y, Y,
— = P — + 0, — |t 28
y TPy Py %YI (28)

By substituting the respective income share of each group this reduces to:

Pe = Pes Pys t Ped Pra + Pen Pin

Y,

. Y
with p,=— v

YS’Pvd =5

Y,
L 29
y Py Y ( )

Pt Pyt Pn =1 |t

10
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The overall expenditure ratio p,. is the weighted average of the groups' expenditure ratios.

We now simplify matters by excluding the neutrals and by assuming that the income shares of
savers and dissavers are equal:

1
Pe = E(pEs + Pey )

(30)
it P =pupn =0 L

The overall expenditure ratio is in this simplified case the average of the group expenditure
ratios with p., always below unity and p., always above unity.

3.2 The loanable funds case

From the quote above it is clear that for Krugman savers and dissavers are not independent.
For someone who saves there is someone else who takes the money, courtesy of the
intermediation of the banking system, and spends it. Hence there is no effect on the rest of
the economy.

Let us start with an initial period which is characterized by zero saving and dissaving, i.e. by
an overall expenditure ratio of unity. Then, starting with the next period, the expenditure ratio
of the savers varies randomly. Since, figuratively, for every patient lender there is an impatient
borrower (30) turns to:

Ped = 2 Pgs
(31)

it pe =1 =Py pn =0 L.

The dissavers as a whole are the mirror image of the savers as a whole. Over time the
savers' deposits and the dissavers' overdrafts develop as shown in Figure 3.

-
-
.
-

Period

Figure 3: In the loanable funds case the dissavers' overdrafts, i.e. debt, are at any time the exact mirror
image of the savers' deposits.

11
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In more general terms: the development of the dissavers' debt portfolio is the exact mirror
image of the savers' portfolio of financial assets, except for the detailed inner composition.
The difference of both stocks is at any time exactly zero.

Starting with an overall expenditure ratio of p. =1 the savers' random expenditure ratio of
P <1 is, according to (31), exactly compensated by the dissavers' expenditure ratio of
P > 1. The overall expenditure ratio therefore stays at unity, that is, the household sector's

budget is balanced from the initial period onwards, no matter what the savers do. Krugman is
right, seen from the business sector there is neither a net increase nor decrease of demand.
Total consumption expenditures are invariably equal to total income. The growth and
magnitude of the stock of financial assets and liabilities is of no consequence.

From the Profit Law (18) follows that profit is zero throughout. The business sector's stock of
money stays at zero according to (12) and (13) if the initial endowment was zero. Overall zero
profit — ni bénéfice ni perte — is the defining characteristic of Walras's model, but not of
economic reality.

3.3 The endogenous money case

Let us consider the alternative that the behavior of savers and dissavers is independent, that
is, we return to (30) which is reproduced here:

1
Pe = E(pEs * Pry )

(32)
it P =Puipn =0 L

The savers' and dissavers' respective expenditure ratios now both vary at random. The result
is depicted in Figure 4.

1AE-0T P
-

-
-
———
-
-
-
-

-
—
-

Period

- Dt Dwverdrafi Difference [0y

Figure 4: In the endogenous money case the dissavers' overdrafts, i.e. debt, grow independently from
the savers' deposits
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The overall expenditure ratio p. as an average is in any period different from unity. If the

savers outpace the dissavers in the period under consideration then the overall expenditure
ratio is below unity. In the opposite case, the overall ratio is above unity. The household
sector's budget is no longer balanced; consumption expenditures can be higher than income
in the current period due to some underlying intertemporal optimization. If the household
sector's overdrafts grow faster than deposits, Keen is right, there is additional demand C >Y .
For the central bank there is no problem to let the households' overdrafts expand faster than
the deposits. The chief characteristic of the banking system is that it decouples lending and
borrowing.

From the Profit Law (18) follows that profit is greater than zero if the overall expenditure ratio
is greater than unity. Profit or loss change the business sector's stock of money according to
(19) and (12). The business sector's deposits make up for the difference between the
household sector's deposits and overdrafts.

When the business sector's deposits are added in Figure 4 to the household sector's deposits
the sum is equal to the household sector's overdrafts. Both sides of the central bank's
balance sheet are equal at all times, of course, even if the amount of the household sector's
total financial assets is different from total financial liabilities. The curve that meanders around
the abscissa shows the development of the business sector's deposits and overdrafts, i.e. of
the cumulated profits and losses which in turn mirror cumulated saving and dissaving. Eq.
(22) provides the mirror. Note that losses vanish almost completely as soon profit distribution
is taken into account.

3.4 The market clearing price

From (3), (8), and (9) follows the price as dependent variable:

p= EW[HY—DJ It. (33)
px R Yo

This is the general structural axiomatic law of supply and demand for the pure consumption
economy with one firm (for the generalization see 2014a). In brief, the price equation states
that the market clearing price, i.e. p, =1, is equal to the product of the expenditure ratio, unit
wage costs, and the income distribution. Note that the quantity of money is not among the
determinants. This rules the commonplace quantity theory out. The structural axiomatic price
formula is testable in principle.

Under the condition of market clearing and zero distributed profit follows:

w
P:pEE

(34)
if p,=1Y,=0 |t

The market clearing price depends now alone on the expenditure ratio and unit wage costs.
All changes of the wage rate, of the productivity, and of the average expenditure ratio affect
the market clearing price in the period under consideration. We refer to this formal property as
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conditional price flexibility because (34) involves no assumption about human behavior, only
the purely formal condition p, =1.

3.5 How to settle the issue

How can we discriminate between the loanable funds and the endogenous money case?
There is no use to look at the time series of household sector's debt alone. What is decisive is
the difference of all financial assets and all financial liabilities. If there is a difference between
both magnitudes that changes over time as shown in Figure 4 then Keen is right, if the
difference is zero throughout as shown in Figure 3 then Krugman is right. In an economy with
a banking system this is rather improbable, to say the least.

3.6 The debt-profit-employment connection

Keen has found a strong correlation between the change of debt and changes of
unemployment (2014, p. 9). How does this fit into the structural-axiomatic analysis? The link
is as follows. The household sector's debt increases according to (10) and (11) if the overall
expenditure ratio is above unity. At the same time profit is positively affected according to
(18). The missing link is a positive effect of profit on employment. Granted this effect, we
would indeed expect from the foregoing analysis a correlation between changes of household
sector's debt and changes of unemployment.

3.7 Extensions

Since the pure consumption economy is the most elementary economic configuration, solely
analytical extensions are feasible. The first is to take distributed profit into account which has
been set to zero in the foregoing analysis in order to keep the focus on the main point.

Profit is, in addition to the household sector's period deficit, i.e. p. >1, and in addition to profit
distribution, i.e. p, >0, positively affected by a public budget deficit, by the configuration

I >S5, or by a surplus of exports over imports when we split the world economy into regional
economies and consider each in isolation.

The extensions do not affect the elementary insights from the structural axiomatic analysis of

the pure consumption economy.

4. Conclusion
And then the question is, how should one do economics? (Krugman, 2012)
. since Orthodoxy has failed on all counts, certainly no longer like Krugman (see also
2014b). Economics has to be done in a fundamentally new way. There can be no reasonable

doubt about this.

The standard approach is based on indefensible subjective-behavioral axioms which are in
the present paper replaced by objective-structural axioms. The set of four structural axioms
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constitutes the most elementary case of an evolving consumption economy. The formalism is
absolutely transparent, the logical implications are testable in principle.

The main results of the structural axiomatic analysis of the Krugman-Keen controversy about
the real effects of household sector's debt are:

e The loanable funds model is a limiting case of the endogenous money model under
the condition that both models are derived from the same formal basis. The original
formal foundations of both models are insufficient. Neither Krugman nor Keen applies
the correct profit definition.

e ltis possible to empirically discriminate between the two models.

e The structural axiomatic analysis leads to the prediction that Krugman's loanable
funds model will be clearly refuted. It simply does not happen in the actual monetary
economy that saving and dissaving of the households is exactly equal.
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Abstract

How financial-real sector interaction is theoretically modelled depends on something
surprisingly simple: the shape of the theory’s coordination conditions as consisting of
its market clearing conditions and budget equations. The paper demonstrates how
resource-constrained, dynamic optimisation requires a set of such conditions which
make it impossible for DSGE analysis accurately to capture financial-real sector
interaction. The paper derives an alternative set of coordination conditions
which it rigorously grounds in the nature of monetary exchange under a fiat money
regime, thereby developing the outlines of an alternative framework for macro-
monetary theory.

JEL classification EOO, E40, E44, E51

Keywords DSGE, financial-real sector interaction, coordination condition, market
clearing condition, budget equation

There is a conceptual incongruity at the centre of contemporary macro-monetary theory as
represented by dynamic stochastic general equilibrium (DSGE) modelling. Its purported
object of study is a monetary exchange economy under a fiat money regime. Yet its baseline
Woodford (2003) model knows no commercial banks, has perfect financial markets and turns
centuries of monetary thought on its head by treating money as a source of friction rather
than lubrication. While these problems are usually frankly acknowledged, the common
understanding is that, with sufficient time and effort, they can be overcome and that some
significant strides forward have in fact already been made in this regard (for a
comprehensive survey, see Brunnermeier et al., 2012). However, this paper seeks to
demonstrate that DSGE analysis has some core properties which prevent it from ever
adequately portraying how the financial sector interacts with real economy and that its
technical sophistication masks a remarkable naivety about such matters.

Money and finance obviously play a key role in price and income determination. How exactly
that role is theoretically modelled principally depends on something surprisingly simple: the
shape of the theory’s coordination conditions as consisting of its market clearing conditions
and budget equations. Coordination conditions identify the particular behaviour plans by
which coordination in market exchange (offers to supply = offers to demand) and coordination
in funding (available funds = desired funds) are defined and interlinked. Both price and
income levels are obviously determined via the demand and supply plans featuring in such
conditions, since price and quantity mutually influence each other in a dynamic circular-causal
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process that may, but need not, gravitate towards market clearing. Given that macro-
monetary theory is mainly concerned with macro-coordination levels (that is, aggregate
income levels) and macro-price levels (that is, the general price level and the general interest
rate level), its set of coordination conditions should minimally include an aggregate goods
market clearing condition, an aggregate financial asset (bond) market clearing condition and
an aggregate budget equation.

Coordination conditions thus establish the configuration of behaviour plans via which price and
income levels are presumed to be determined. As such, they have explanatory value
irrespective of how their constituent behaviours are explained or whether the conditions are
assumed to hold or not. The descriptive value of macro-monetary theory is, therefore, to an
important degree determined by how correctly its set of coordination conditions is specified.
Interest in coordination conditions and their correct specification flowered for a relatively brief
period some decades ago (Clower, 1965, 1967; Clower and Leijonhufvud, 1975; Tsiang, 1966,
1980; Kohn, 1981a, 1981b; Snippe, 1985, 1987), but has since died down and disappeared
almost without leaving a trace. In the current post-crisis atmosphere of soul searching and
revisiting of first principles, it may be appropriate for macro-monetary theorists to come back to
the topic which has clearly lost nothing of its relevance.

In order to avoid misunderstanding it needs to be emphasised that the paper's focus on
coordination conditions need not imply any form of equilibrium modelling, first, because no
optimising behaviour is assumed (the paper abstracts from behavioural explanation) and,
second, because the conditions need not hold. When considering the paper’s coordination
conditions, the reader’s attention should not be on their equality sign which merely indicates
the benchmark of coordination. Instead, the attention should be on their terms as they suggest
of the types of behaviour plan via which price and income levels are to be determined,
whatever the degree of coordination or discoordination these levels may represent. This paper
is principally about (1) identifying the types of behaviour plan via which general price and
aggregate income levels should, by their nature, be explained and (2) highlighting how DSGE
analysis uses an incorrect set of behaviour plans in this regard, thereby distorting its view of
financial-real sector interaction.

Accordingly, the paper has two main aims. The first is to ascertain what a set of market
clearing conditions and budget equations should ideally look like if it conformed rigorously to
the nature of monetary exchange under a contemporary fiat money regime. The second aim
is to critique the coordination conditions of DSGE modelling in the light of that ideal set,
showing how dynamic resource-constrained optimisation requires a set of conditions which
incurably misrepresents how money and finance interact with the real economy. Because the
paper focuses on coordination conditions and discounts behavioural explanation, it is free to
ignore DSGE's complex of optimising conditions, thereby stripping it of almost all its
sophisticated technical adornment and reducing it to an analytical core which can be assessed
with the aid of conceptual, qualitative logic only. It is at a basic conceptual level that DSGE'’s
vulnerabilities become manifest.

The paper is constructed as follows. Section 1 lays down some rock-bottom fundamentals of
money and exchange, which point towards the primacy of the money budget over the
resource budget and suggest the broad types of coordination condition needed to integrate
monetary portfolio and real income-spending analysis. Subsequent sections 2 and 3 establish
the precise form which these conditions should take. Section 2 derives the appropriate form
of the aggregate goods market equilibrium condition and critiques DSGE’s corresponding
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version, noting how it slants DSGE'’s theory of price as well as income. Section 3 shows how
the aggregate monetary budget equation can have two equally appropriate forms, a Keynes-
type and a Robertson-type form, the latter representing the dynamic circulatory income-
spending stream with monetary injections and leakages. Sections 1 to 3 are largely
preparation for sections 4 and 5, which make up the core of the paper. Section 4
demonstrates how the Robertson-type budget equation is indispensable in adequately
portraying financial-real sector interaction in a fiat money world, highlighting the various ways
in which DSGE analysis falls short in this regard. The section also derives a novel budget
expression for the banking sector for which it uses the Keynes-type budget equation. Section
5 critiques DSGE’s set of dynamic sectoral resource budget constraints, more in particular
their implied view of how banking and finance influence aggregate spending.

1. Fundamentals of money and exchange
1.1 Market knowledge and the utility of money

Our suggested alternative coordination conditions are all premised on the understanding that
money functions first and foremost as generally accepted medium of exchange. While
controversial in heterodox circles, there is no space here for a defence of this premise except
to note that the implied secondary and derivative nature of the other traditional money
functions (store of value and unit of account) takes nothing away from their relevance and
importance. It serves our purpose briefly to illustrate this point by considering the rationale for
money’s utility.

It is already an old insight that the market coordination challenge is essentially about
acquiring market knowledge, that is, knowledge of who offers to supply and demand what,
where, when, in what quality/quantity and at what price — both at present and in the
foreseeable future (Hayek, 1937). In view of this, money aids market coordination in three
main ways. First, in accordance with its primary function as generally accepted medium of
exchange, money economises on required market knowledge by ensuring that traders are
prescient about the identity of one of the two commodities in every exchange (Brunner and
Meltzer, 1971; Clower and Howitt, 1996). Demanders already know suppliers want money
and suppliers already know demanders offer money. Strictly speaking, therefore, money does
not set aside Jevons’ requirement of a double coincidence of wants, but ensures that the
knowledge needed for coincidence in one of the two wants is already obtained. Second, when
money is generally accepted in exchange for goods, goods will nearly always be valued in
units of that money (unit-of-account function). As such, money allows goods to have a single
money price, which further economises on required market knowledge.? A single money price
also unlocks available market knowledge by revealing current scarcities (Hayek, 1945). Third,
as generally accepted medium of exchange, money is able to transport generalised buying
power from the present into the future, albeit at the risk of incurring inflationary buying power
losses (Keynes, 1936, 1937; Davidson, 1978; Bertocco, 2011). This time travel of generalised
buying power (store-of-value function) is important because the information on which to base
future expectations is typically of a better quality the closer to that future one moves. Money
thus allows its holders to keep their buying options open in the anticipation of obtaining better
information later on (the utility of “wait and see”), which explains why liquidity preference

A non-monetary means of economising on required market knowledge is provided by specialised
middlemen (see Clower and Howitt, 1996, 2000).
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increases during times of heightened uncertainty. As such money also provides a means by
which agents can enhance their market knowledge.

In sum, agents attach utility to the medium of exchange because it facilitates trade by
economising on, unlocking and enhancing market knowledge. That is why people hold money
in spite of it not necessarily having any intrinsic value or carrying any interest.

1.2 Radical uncertainty: primacy of money budget over resource budget

If money acts as a market knowledge economising, unlocking and enhancing device, its
usefulness is obviously relevant only to agents whose market knowledge is deficient to start
with. In contrast, DSGE modelling conjures up a world where agents can stochastically predict
the future consequences of their current actions with perfect reliability. Being endowed with
such knowledge, DSGE's agents hardly face a market coordination challenge and will
consequently find little use for money. Their chief remaining challenge is then optimally to use
their resources, which is why optimisation is first and foremost constrained by available
resources rather than available money. Accordingly DSGE’s primary budget constraint is an
endowed resource budget rather than a money budget.

In order to retain some resemblance to a money budget, money is usually included in the
resource budget as one of the resources. Monetary or financial frictions may then emerge
when supplementary money budgets like the cash in advance (CIA) or borrowing constraint
interfere with optimal exchange plans. However, in the tradition of Brunner and Meltzer
(1971), there are also general equilibrium models which do allow money to make a positive
contribution towards efficient resource use. This materialises when uncertainty is assumed to
produce transaction costs, which money reduces in ways superficially comparable to what
was described above. Yet the crucial implicit assumption is that the relevant cost is
quantifiable, which requires that the uncertainty be strictly stochastic. Stochastic uncertainty,
rather than ruling out perfect knowledge, merely puts a price on its attainment. Uncertainty is
thus reduced to a friction in a process that otherwise runs on pure resource-constrained
optimisation, perfect knowledge and guaranteed market coordination. While not necessarily
invoking transaction costs, DSGE treats uncertainty and other sources of market
discoordination like price rigidity in essentially the same way.

It can thus be said, with Caballero (2010), Borio (2012) and Haldane (2012), that DSGE
analysis suffers from a “pretence-of-knowledge” syndrome a la Hayek (1974). These authors
suggest that the only credible way “to deal with the pretence-of-knowledge syndrome” is to
allow for real ignorance and radical Knightian uncertainty. The analytical consequences are
equally radical. Because Knightian uncertainty cannot be reduced to stochastic probability, no
quantifiable cost can be attached to it; perfect knowledge is no longer for sale at any
calculable price. Market coordination must then be acknowledged as requiring much more
than just the removal of frictions like transaction costs or price rigidity. Because agents now
operate under a continual and ineradicable knowledge deficit, money can come into its own
as a market knowledge economising, unlocking and enhancing device. This will express itself
in the fact that agents, first and foremost, consider their money holdings rather than their
resource holdings when making their exchange plans, as they indeed do in the real world. The
money budget will then have dethroned the resource budget as the primary budget in
monetary theory, with resources being considered only after being converted into money —
how much of it they are expected to cost and bring in. In a radically uncertain world, theories
of market exchange require money-constrained optimisation rather than resource-constrained
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optimisation, if optimisation is still the word. Some form of bounded rationality seems, after all,
implicit in radical uncertainty (Haldane, 2012).

Anxiety about radical uncertainty being destructive to all modelling and forecasting is
unfounded.® Because applied quantitative modelling unavoidably contains strong elements of
pragmatism and imprecision anyway (see e.g. Sims, 2012), its reason d'étre is not under
threat. However, the formal modelling techniques of pure theory do need to be rethought in
the light of radical uncertainty, which, given that the present paper abstracts from behavioural
explanation, cannot be undertaken here. One thing can be established here: monetary theory
should at least have a monetary budget equation and afford it primary status. As will be amply
illustrated throughout this paper, the root cause of contemporary theory’s inability adequately
to deal with money, banking and finance is that it either features no money budget at all or
gives it only secondary, supplementary status.

1.3 The momentariness of exchange: reintegrating portfolio and spending analysis

The claim is that commodities change hands at something close to a point in time (Myrdal,
1939; Harrison, 1980; Snippe, 1987), which is not contradicted by Greif's (1997, pp. 247-248)
assertion that “exchange is always sequential, namely, some time elapses between the quid
and the quo”. The momentariness of exchange merely means that both the quid and the quo
in exchange are attached to moments, not that these moments necessarily coincide (spot
trade). Greif's (1997, 2000) institutional-historical analysis insists on the sequentiality of
exchange in order to accentuate the risk inherent in future delivery. This is not a consideration
in our analysis, which anyhow has no need to assume spot trade.

The claim that exchange is momentary may seem bland at first inspection but turns out to
have powerful theoretical implications. To start with, it implies that transacted amounts should
be regarded as momentary stocks rather than as periodic flows, as is the current convention.
This convention can be traced back to Fisher (1906) who unwittingly employed two different,
potentially inconsistent stock-flow distinctions. The first is between a stock as something that
happens at a moment and a flow as something that develops over a period. For obvious
semantic reasons, however, a stock can also be understood as an inventory of things, with a
flow then referring to a change in such inventory. According to this second distinction, for
instance, wealth and capital are stocks while income and investment are flows. When these
two stock-flow distinctions get superimposed on each other, wealth and capital have to be
treated as momentary stocks and transactions like income and investment necessarily
become periodic flows. But income and investment can evidently also be stocks in the
momentary sense, referring to the moment the income was received and the moment the
spending on investment goods took place.

When income and spending are treated as periodic flows, it becomes analytically difficult to
allow direct causal interaction between a momentary stock of money and periodic transaction
flows. It is for that precise reason that, since Hicks (1935) and Keynes (1936), the convention
in monetary theory developed of permitting money holding and money spending to influence
each other only indirectly, through changes in the interest rate — a convention which DSGE
analysis broadly maintains. However, once it is realised that both money holding and money

® Haldane (2012) points out how models using heuristics based on radical uncertainty and bounded
rationality may, in fact, outperform models grounded in strict optimisation and perfect knowledge
equivalents.
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spending can be expressed as momentary stocks, the original rationale for the convention
evaporates. Portfolio and spending analysis can then be reintegrated by way of a
momentary-monetary budget equation (Snippe, 1985). It is noteworthy that, while all the
variables in such a budget equation are attached to moments, they need not all refer to the
same moment. Momentary analysis does not imply static analysis. In fact, momentary
analysis is more conducive to the proper treatment of dynamic change, because change is
better captured by the comparison between moments than between periods, as was already
noted by Myrdal (1939, pp. 43-45).

Furthermore, when transactions are acknowledged as being momentary, it becomes clear
that the custom in conventional price theory of identifying supply with production and demand
with consumption is unfortunate, because narrowly applicable to unstockable services only.
For stockable material goods, production is never immediately supplied but first put in stock,
just as consumption is never immediately demanded but first taken out of stock. The
important analytical implication is that offers to demand and supply are equivalent to planned
inventory changes, with the result that inventory equilibrium (actual inventory = desired
inventory) is already implicit in market-exchange equilibrium (offers to demand = offers to
supply). Hence, contrary to what is suggested by Sexton et al. (1992), price theory need not
consider the former in addition to the latter. As Hicks (1965, p. 85) similarly observed: “As
long as we hold to the principle of price determination by ‘... demand and supply’, ... we have
no call to attend to anything but transactions. We do not need to distinguish between stocks
and flows.”

When it comes to money, the situation is reversed. By virtue of being exchangeable for all
goods, money does not have its own market and therefore does not require its own market
clearing condition, which DSGE, like all general equilibrium analysis, nonetheless includes.
Money’'s market equilibrium is already implicit in all the market equilibria of the goods against
which it is traded (see section 2). Money does, however, require its own inventory equilibrium
condition (actual money inventory = desired money inventory), which naturally takes the form
of a monetary budget equation describing the distribution of agents’ current money holdings
over their preferred money destinations: the various forms of money spending as well as
continued money holding (see section 3).

In fact, the money stock is the only inventory variable which macro-monetary theory needs to
feature. Inventories of non-monetary goods can be ignored, because they impact on
transactions in just their own market, the effect of which is already captured by the market
equilibrium conditions of the relevant goods, as just noted. General equilibrium portfolio
theory in the style of Tobin (1969) manages to confer multi-market significance on inventories
of non-monetary financial assets (and goods) by allowing them to be directly bartered for
each other, which is decidedly awkward if the analysis otherwise seeks to describe a
monetary-exchange economy. And so, the only relevant portfolio decision in macro-monetary
theory concerns the allocation of agents’ money inventory over their preferred money
destinations. Provided it includes financial assets as one of these destinations, the monetary
budget equation is already quite capable of incorporating financial-real sector interaction, for
the purpose of which no non-monetary wealth constraint is needed (see section 4). All this is
not to suggest that non-monetary wealth effects are unimportant, but rather that these effects
have macroeconomic impact (change aggregate spending) only via their influence on the
terms of a monetary budget equation.
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To conclude, an integrated monetary and real analysis requires (a) a set of momentary goods
market clearing conditions with “goods” being considered broadly as including all non-money
tradables; (b) a momentary-monetary budget equation; and (c) a momentary financial asset
(bond) market equilibrium condition via whose terms the interest rate (the price of bonds) is to
be determined. We proceed with a discussion of the appropriate form of these conditions. For
reasons of space, however, the appropriate form of (c) will be ignored. Interest rate theory will
thus be largely left unattended.

2. Plan coordination in the goods market: prices and income
2.1 Overall goods market coordination

We start with the most basic and obvious requirement for overall goods market coordination:
yi = y# foreach goods markety =1, 2, ..., n, (1)

where y¥ and y@ denote planned real quantities supplied and demanded for each market in
goods set y at the current moment t. Set of conditions 1 is obviously similar to the market
clearing conditions of general equilibrium analysis, but with one important difference. While
goods set y should be understood as including all categories of goods (all non-money
tradables) and as being traded by all categories of agents (all sectors), it does not contain all
individual goods on offer nor are all individual agents involved. After all, the totality of all
goods cannot be traded by the totality of all agents at every single trading moment.
Momentary analysis thus facilitates the recognition of an important real-world attribute:
continual trade in different goods among different traders.

This real-world attribute straightforwardly invalidates Walras’s Law, understood as the
necessary equality of the total value of goods brought to market and the total value of goods
taken away from the market at its close. Walras's Law does not describe an intrinsic quality of
market exchange, but results from the stylisation of a single trading round per period during
which a given set of agents seeks to trade a given and uniformly priced set of goods among
each other. Hence when the identities of goods and traders are in continual flux, as they are
in the real world, Walras’s Law fails (Tsiang, 1966). The scrapping of one arbitrarily chosen
market facilitated by Walras’s Law has, unsurprisingly, no imaginable counterpart in
economic reality. It is an absurdity. Yet it continues to be invoked (e.g. by Brunnermeier and
Sannikov, 2011) while textbook LM theory also still employs it to rid itself of the bond market.

Dealing in real quantities, condition set 1 suffices as a description of the coordination
requirements for barter exchange. As a first step in uncovering the additional coordination
requirements posed by monetary exchange, we identify its characteristic attribute. In
accordance with money’s primary function as generally accepted medium of exchange,
monetary trade can be typified by the equivalence between supplying goods and demanding
money as well as between demanding goods and supplying money (Clower, 1967). In
symbols:

PYy? = MEg (2)
PYyd = MEf (3)
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ME& and ME§ signify the money demanded or supplied in exchange for good y at the
current moment t. ME, short for Money in Exchange, denotes the active money balances
(Robertson’s “money on the wing”) to be distinguished from the passive money inventory
(Robertson’s “money at rest”) for which the conventional symbol M will be used. While M is a
stock-as-inventory and ME a flow-as-change-in-inventory (a transaction), both are stocks in
the momentary sense by virtue of the momentariness of exchange. Nominal goods prices, P,
make their appearance for the obvious reason the equations now record amounts of money.

Equations 2 and 3 are specimens of a larger genus called equation of exchange, which is
neither a market coordination condition nor a budget equation but an expression of the quid
pro quo in exchange (for a useful survey, see Fayazmanesh, 2006). The fact that equations of
exchange appear — or ought to appear — in pairs (one for each side of the exchange) suggests
that they do not indicate actual exchanges but merely the unilateral exchange plans of
demanders and suppliers separately and independently. This dispels the common
misconceptions, still present in Clower and Leijonhufvud (1975) and Fayazmanesh (2006),
that equations of exchange presuppose spot trade and rule out theft or charity. It also exposes
the inappropriateness of Clower's (1967) famous attempt to capture the quid pro quo in
monetary exchange by way of a “matrix of exchange” involving the bilateral exchange plans of
both demanders and suppliers, which needlessly complicates what the medium-of-exchange
function is about.

Equations of exchange 2 and 3 allow us alternatively to write market clearing condition
set1 as:

ME®& = ME§ for each goods markety =1, 2, ..., n 4)

What condition set 4 adds to condition set 1 is the requirement that the amount of money
which demanders offer in exchange for good y be equal to the amount of money which
suppliers are willing to accept in exchange for good y. In a monetary exchange economy,
market coordination necessitates not only that the physical quantities demanded and supplied
match (equation set 1) but also that demanders are able and willing to dedicate money, in the
appropriate amount, to their goods purchases (equation set 4). The coordination requirements
inherent in condition sets 1 and 4 can thus be condensed into a single condition set stipulating
equality between nominal notional supply and nominal effective demand

Py = PYyd for each goods markety =1, 2, ..., n (5)
Written in bold effective demand (“effectual demand” in Adam Smith’s terms) is demand
which is both planned and supported by sufficient monetary finance (Clower, 1965). With
equation set 5 we have arrived at the overall goods market equilibrium condition for a
monetary economy. It underscores the commonsense notion that money touches the goods
market on its demand side, by facilitating or constraining planned demand.

2.2 Macro- and microeconomic coordination

Our next step is to establish the rationale for the aggregate, macroeconomic perspective,
which follows, once again, from money’s primary function as generally accepted medium of
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exchange. When money is routinely exchanged against all goods, the effect which a
monetary shock may have on the goods market concerns the demand for all goods. Put
differently, a change in aggregate effective demand must be accompanied by a change in the
scarcity of money, that is by a monetary shock. Money neutrality may thus be understood as
aggregate goods market clearing, which accords with Hayek’s (1933) original meaning of the
term (see Patinkin and Steiger, 1987):

Y PYyf =Y Py (6)

Equation 6 is what we will refer to as the macroeconomic equilibrium condition, which
aggregates over all goods y traded at moment t within a given economy. The supply side of
equation 6 can be regarded as production at full capacity utilisation, which, contrary to DSGE
analysis, would allow output gaps to be treated as goods market failures. A monetary
disturbance can now be defined as a macroeconomic disequilibrium phenomenon: a monetary
shock which accompanies a movement in aggregate spending away from planned aggregate
supply. The various forms in which a monetary shock can occur are identifiable only with the
aid of a monetary budget equation to be derived in section 3.*

Say’'s Law asserts money neutrality as macroeconomic equilibrium, but only roughly and
approximately so. Its classical supporters by no means claimed the total absence of monetary
disturbances, but rather that these are either relatively small and transient or, when larger and
more persistent, attributable to exceptional circumstances like wars, banking crises or the
discovery of large deposits of monetary precious metal (Sowell, 1972; Niehans, 1987). The
consideration of money (non)neutrality in terms of Say’s Law has strangely disappeared from
contemporary theory, witness how DSGE defines the (non)neutrality of money with sole
reference to the Quantity Theory. The ostensible reason is that DSGE lacks an aggregate
goods market equilibrium condition in the style of equation 6, by which Say’'s Law must be
benchmarked. We return to the issue below.

The introduction of a macroeconomic equilibrium condition entails a useful convenience. With
slight adaptation, equilibrium condition set 1 applicable to barter can be maintained for a
monetary economy as the requirement that the individual-market compositions of aggregate
demand and supply are matching. As such it stipulates the absence or resolution of
“disproportionalities”, to dust off an old term in business cycle theory. We can rename it the
microeconomic equilibrium condition. Overall goods market coordination (equation set 5) can
then be broken down into microeconomic coordination (equation set 1) and macroeconomic
coordination (equation 6). The former expresses the absence or resolution of real
disturbances in the form of changes in tastes and technologies, while the latter signifies the
absence or resolution of monetary disturbances in forms still to be identified. This micro-
macro breakdown should obviously not be taken to mean that real disturbances cannot cause
macroeconomic disequilibrium. Rather it means that real disturbances cannot cause
macroeconomic disequilibrium unless they also generate monetary disturbances, as they often
do — especially in a contemporary fiat money world with its flexible, largely endogenously
determined money supply. Conversely, monetary disturbances may also generate
microeconomic disequilibrium (disproportionalities) as a secondary effect, such as when a

* On our definition of the terms, a monetary disturbance may also occur without a monetary shock,
namely when aggregate supply increases while aggregate demand stays put, just as a monetary shock
may occur without a monetary disturbance, namely when aggregate demand increases commensurate
with the increase in aggregate supply.

25


http://www.paecon.net/PAEReview/issue67/whole67.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386

real-world economics review, issue no. 67
subscribe for free

banking-crisis induced contraction lowers the appetite for risk which hits the investment
goods market disproportionately hard (Hall, 2010).

The macroeconomic equilibrium condition can now be identified as the coordination
requirement which monetary exchange adds to that of barter exchange. The fact that
monetary exchange adds a coordination requirement clearly does not mean that plan
coordination is harder to achieve in a money economy than in a barter economy. After all,
monetary exchange also considerably lightens the burden of the coordination requirement
carried over from barter (the microeconomic condition), which it does by economising on,
unlocking and enhancing market knowledge, as noted in section 1. Hence money aids market
coordination by making it easier to achieve microeconomic equilibrium (money as lubricant)
but remains capable of upsetting market coordination through a failure of macroeconomic
equilibrium (money as friction). Money’s net influence will as a rule be lubricating, since
monetary disturbances are not generally so large and persistent that they overwhelm money’s
lubrication. And even when a particular money does become dysfunctional, the public
invariably settles on a superior money alternative rather than stay with barter. Money as mere
friction, as implied by DSGE modelling, is a caricature (Rogers, 2008; Borio, 2012).

Our micro-macro breakdown has a further obvious pay-off. It facilitates a separate
determination of relative prices and the general price level along the lines of the classical
dichotomy. Relative prices can be determined via the real terms of the microec