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ABSTRACT

Optimal Monetary Policy with Endogenous Contracts:
Should we Return to a Commodity Standard?*

A representative agent who is employed chooses an optimal degree of wage
indexation (to prices and the auction wage) in response to the monetary
regime. Should that regime target the growth rate or the level of the money
supply, or of prices (as in a commodity standard)? We find that, contrary to the
usual finding from macroeconomic models with fixed wage contract structures,
there are gains in welfare for the average household, with both real wages
and employment being stabilized. The reason is that when the monetary
regime shifts to targeting levels, indexation falls markedly; this flattens the
aggregate supply curve and steepens the aggregate demand curve, providing
a high degree of ‘automatic’ stabilization. The choice between targeting
money or prices creates a trade-off between employment and real wage
stability – implying a distributional conflict between insiders and outsiders in
the labour market.
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NON-TECHNICAL SUMMARY

It is generally assumed by economists and policy-makers that if monetary
policy were to target the price or money-supply level rather than inflation or
the money-supply growth rate, this would destabilise both inflation and output.
The argument for this assumption is neatly put by Lars Svensson: ‘The
intuition is straightforward: in order to stabilize the price level under price-level
targeting, higher-than-average inflation must be succeeded by lower-than-
average inflation…(apparently implying)…higher inflation
variability…(which)…via nominal rigidities…would then seem to result in
higher output variability.’ Essentially the same point would apply to targeting
the level of money supply rather than its rate of growth. In this Paper we
investigate whether allowing the nominal rigidities themselves to react
endogenously to the change in monetary regime can overturn this judgement.
We find in fact that it can.

Before going any further we should clarify what is meant by such targeting of
levels. What it does not necessarily imply is that the level of prices or the
money supply should show no upward trend over time – which is an often-
encountered sense of ‘price stability’ for example. Targeting levels merely
means that the level should return after a shock to whatever path has been
set for it in the original target – that path could entail a steady growth rate of
prices (inflation) for example of 2%. In time-series terms it amounts to saying
that prices or money should be stationary (I(0)) around some deterministic
trend which is not specified (or studied here). Targeting the rate of change
implies by contrast that any shock is not subsequently corrected but rather
incorporated into the new ‘base’ for the inflation or money growth target – so-
called ‘base drift’ in which the level of the target variable is non-stationary
(I(1)). Hence the argument about what trend rate to choose for prices or
money – as for example in Friedman’s optimum quantity of money debate or
Feldstein’s arguments for zero inflation – is a quite separate matter from what
is under discussion here.

We tackle the issue in a macroeconomic model that is simplified as far as
possible without losing the basic properties of aggregate demand and supply
responses with recognisable dynamics – the reason for simplicity at this stage
being that the endogenisation of rigidities involves an extra level of complexity
which already taxes our available computational methods. Households are
paid with cash which they receive at the end of the period (set here at a
quarter) and hold for spending until the end of the next – a cash-in-advance
set-up. Employed households (who control wage negotiations from the worker
side) are concerned about the volatility of their consumption pattern out of
these wages and to stabilise this they enter into a wage contract. This can link
wages either to prices (indexation) or to the auction wage (a contingent clause
which in practice is linked to employment variation) or not at all (a nominal



component) – in some weighted combination (the weights must add to one).
Firms are indifferent to risk and accommodate workers’ wishes in providing
this insurance via contract structure, holding the expected real wage cost
constant. Borrowing and saving are ruled out as a way of stabilizing
consumption in the face of shocks within the contract horizon (which is set at 4
quarters); the reason, we assume, is that there is a cost either for
renegotiating loans or for holding excess savings to deal with this problem and
this exceeds the cost of insuring via contract structure.

This employed household choice is placed within a model with a Cobb-
Douglas technology and a crude time-to-build investment set-up, in which
there are shocks to productivity and to the supply of money. The government
spends on unemployment benefits and raises taxes or borrows to pay for
them; firms invest and hire labour to maximize profits, pay dividends with a
long lag (so that these do not affect the consumption volatility of the
employed), and also freely borrow and lend. The four markets – goods,
labour, money and loans – are cleared by prices, the auction wage and the
real interest rate, with the fourth (in this case, loans) being implicit via Walras’
Law.

The employed household choice of contract structure is made (with assumed
cooperation between households, perhaps coordinated by unions or
government, as usually has occurred with indexation) to maximize its utility –
this in practice means to minimize the variability of its consumption (i.e. its real
wages). We use the method of stochastic simulations combined with a grid
search for the minimum variance contract structure. In a previous paper
(Minford, Nowell and Webb, 1999) we showed that indexation should rise not
so much with the size of monetary shocks but rather mainly with their
persistence (also with that of productivity shocks which are by almost
definition non-stationary). The reason is that wages are spent with a lag so
that consumption depends on lagged wages deflated by current prices;
indexation would hence be received with a lag so that if shocks to prices were
stationary they would have disappeared by the time the index compensation
was received. This compensation would hence tend to destabilize rather than
stabilize consumption when shocks are stationary. However if shocks are non-
stationary (persistent) then they would not have disappeared and the
indexation received would give compensation for an enduring change and
therefore stabilize consumption. (It turned out that the auction contract share
never rose much above 10% in the cases of policy interest – basically
because if you want to insure against real wage fluctuations, tying to the
volatile auction wage tends to worsen them.)

Since it is persistence in both shocks (monetary and real) that is inducing both
the greater instability of real wages and the increasing indexation this
produces, a natural avenue to investigate improvement in monetary policy is
the reduction of persistence in money shocks (money-level targeting) or
alternatively that of prices (price-level targeting) since prices are the route



through which real wages are destabilized in a world of purely nominal
contracts. Price-level targeting is of course the fiat-currency means of
delivering a commodity standard, with the commodity basket defined by the
retail price index.

In order to evaluate the monetary regime we compute the utility of the average
household as opposed to the employed household, which makes the contract
choice. This average we think of as the weighted combination of the employed
(‘insider’) one and the frequently unemployed (‘outsider’) one; hence plainly
this average will attach importance to employment fluctuations as well. (We
adjust utility for the prospect that this household will have to pay taxes to
offset unemployment benefit costs.)

The shift of monetary regime to the targeting of money or price levels reduces
the persistence respectively of money and price shocks and so, not
surprisingly, lowers the degree of indexation. This in turn changes the slopes
of the aggregate demand and supply curves implied by the model. That of
demand becomes steeper (because demand for money to pay wages is less
affected by changing prices, with these not spilling over so much into wages
via indexation). That of supply (the ‘Phillips Curve’) becomes flatter – plainly,
variations in employment now elicit less wage variation with more nominal
rigidity. This change in slopes is beneficial to the stability of both prices and
employment in the face of productivity shocks; price stability with mainly
nominal contracts also implies real wage stability.

This leaves money-supply shocks as a potential source of instability – a
danger plainly enhanced by the reduction in indexation. But in switching from
targeting the growth of money to its level (while keeping the variability of the
current ‘error’ in money constant) we greatly reduce the volatility of the money
supply because its errors no longer accumulate as they do when the growth
rate is targeted.

Switching to price-level targeting from money-supply targeting involves a
further change. Indexation falls further because prices and so real wages are
far more stable when contracts are nominal so removing the major reason for
indexation. The variance of real wages therefore falls, benefiting insiders.

However the variance of employment rises. The reason is that the greater
nominal rigidity induced by the price-level target reduces the effect of
productivity shocks on employment as explained above – the slopes of
demand and supply curves shifting further in the directions discussed. But this
also increases the effect of money shocks; these are now more persistent and
hence have higher cumulative variance, because in order to stabilize prices,
money supply must offset the lagged effect of persistent productivity shocks
on prices and this in turn implies that the money supply itself must be
persistent.



Overall welfare is virtually unchanged. But a price rule therefore has a
distributional effect, raising the welfare of those with continuous employment
(‘insiders’), while reducing the welfare of those with variable employment
(‘outsiders’).

One is finally tempted to ask whether it would help matters to switch from the
‘monetary base control’ method assumed in our discussion to this point to the
interest rate setting method practised by most central banks. Within our
model, what interest rate setting does is to make the current money supply
respond to whatever other shocks are hitting the economy – in this case, the
productivity shock. Hence in place of a random and independent money-
supply error we have an error that is some multiple or fraction of the
productivity error. Plainly the result for the economy of this switch will depend
on the relative size of the variances of the two errors. To illustrate with a
neutral case we assume (as seems to emerge in general from our empirical
work in the earlier paper) that they are the same. In this case it turns out that
the switch makes little difference. There is a slight reduction in the variance of
both employment and real wages because the endogenous response of
money to productivity is a coefficient of about a half; so when the two original
error variances are the same this implies a reduction in the variance of the
shock to money. However the small effect would be overturned if under
monetary base control the independent money-supply shock had been (or
could be made to be) very small.

In conclusion, we suggest that the general assumption that targeting levels
would destabilize the economy is due for careful reconsideration. Besides the
direct effect of such targeting on encouraging nominal wage rigidity, which we
have argued has benefits in stabilizing the economy, it would also encourage
the return of long-term nominal bonds by removing the possibly important
long-term price-level risk premium. There may also be practical links to the
debate on the choice of target for the deterministic inflation trend. The model
we have set out here is deliberately simplistic. It should be possible to use
these methods within more realistic models to examine this important policy
topic further and check whether our suggestions here are robust.
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�� ���
�� �
�� 	�� ���� �� �����
�

,� �
�� ������� �� #��	� #� ������	�� �
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����� ������� ������� ��

�
� �����������	
� �������� 
����
���� �	�
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� ��
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 � ���
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�
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� �������� ����	$�� �
�� ����� ����� 	� ���� �������	�� �� ���
 �� �
��� �������� ��������	���

��� �� ��	�� �� ������
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����� �����������	
� 
����
��� 	� �
� ����� ���� 
�
� ����������

�	��� 	� ������� �
�� �������� ��������� �2���	
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 �����
�� �� ���� !���� ���� �������	��"� #�����

������ #����	�� ������� �
�� #��
 �
���� ��� ����	������ �� ������ �� �����	���� 	� �
� 1);9 	�

�
� -.>+� �
��� 	� 	� ����%����� �
�� ���� ���� �������	�� ��� ��#�����	��� ��� ���	#����� ������

�
�� ���	����� 
��	����� ��� ����	������ �� ����� ��� �������	
	�� �
���� ���� ��� 	��� 	�� ���%
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 �������	�� 	� ��� ������	�� �� ����� ��
��� ���������� 	� �	�� �	�
 �
� ������ �� ����

������ �������� �� ���
 ������ �������� �
�� �
��� ��� �	���� �
	����� �� ��� �	�	���	�� �� ����

���� �������	�� 	� �
� -..+�� ��� ����� ���� ����	���� �� ���
� ��� �
�� �
���
 �
� 
��	���� ��

����� ������ �
���� ���� #� �
��� �
�	� ����	������ ����	��� ������	���� ���
������ 1�� ����	�%

	���� ��������	��� �� ���	��� �������� ���	�� 	��	����� �
�� �
��� ���� ������� ��	�� �� #� 
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#� �����	�� �
� ����	������ �� ����� ������ �
����� ,� 	� �
	� ������ �
�� �� �	�
 �� ������ 	�

�
	� ������

/
� ����� 	� ��� ��� 	� ���� 	� ������	� - �����
�� �	�
 	�� �	����	��� ��� �	���	$�� 
���	��

	� ������	� 6� �� ��#�� ��� �����������	
� 
����
��� 	� �� ��
	������� �� ���$�%���	�	4	��

������	�	
� $��� �
	�
 �� � ����� �������	�� �� �
�	� ���	��� ����� ���� � ���� ��� #����� 	�������%

�	�� �� �	���� �	��%��%#�	�� ���%��� ��� � ��
������� �
�� ��
	�� ����� ��� ���� ������������
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 �	����� 
����
����" ��	���� ���	�	��� ��� 	�������� � !���	�� �������" ������� 	���
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�
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 ��� �
���

���� 	� ������� /
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 �
� ���� �� � ������ �������

�
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�� 	� ����� �� �����	��� 
���
�� 	�� ����� 	� ������ �� �
� ���� �������� ���	�	�� ��� 	��

�	���	�	�� 	� 3���	$�� 	� ����� �� 	�� �#	�	�� �� ����
 �
� ����� �#��� ���� ���������� �
	�
 ��

������ �#�
� 	� �������#�� 	������	
��

,� ����� �� ������ �
� ������� �� ���	��� ���� �	2����� �������� ���	�� ����� �� ��� �
� ������	��

��	�	�� �����	�� ��� �
� �
����� 
����
���=
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�w �
+fw�vw,

�^o.dw`
4��,4���4

4�� ���

�� ���� ��������	��� �� 	� �	������ �� �������� ��������� �
������ ,� �
� �#�
� �w ����������

�
�� �	�
� #� ������ �
� !���	��" ������� �� ��	�	��� :������ 
����
���� ��� ������������ #���$�

�� �
�	� ������ �� ��	�	#�� ������������� �w� �
	� 	���	�� �
�� �
�	� �
�	�� 	� �	�������� �
�� �
����

��	���� ��� �
	�
 �� 	� �����	�� ��� �� ��	��� 	� �
� 	���	�	#�� ���� �� ��	����� 	� �������� �� �
�

�	2�����	�� #������ ����� ��� #���$��� :�� �
�� �� ������ �
�� ���� ��� ��� �
� #���$� #�����
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� ���� �� �
	� #���$� #	�� ��� �� ��
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	� ���� �
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�
	� 	� �
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����
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� �
�����

�� �
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	� #� � ��������� �
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 �� 	������

,�������� ��� 
�!�
 �� ����� �� 
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,� �� ���� �
� �	����	��� 
���	�� �� ��� ������ �� $�� �
� ������	�� �����	��� 	� �������=

�w � ����w � 	 3
w����

�
��� � � 4
Ty3+4�d3,.Y 3+4�y3,
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�w � �	 3
w � ��� ����w���

�
��� � � Ty
3+4�d3,

Ty3+4�d3,.Y 3+4�y3,
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� ����	�� ����� ��� �
� �
���� ��	�� �� ��#��� ������� ���� �	������ �����%
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 �
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C��� ���������� ����� ���=
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� !��	�� ��
�� ����" 	�

�w �
Y
3

T

w�4 � �w�
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�
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3�w�4� ��	 3���w�4�
w�5�� ����w� 
3�w�4� ������

���w�4����
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3
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��� 	�
������

�	�
 �
� �
��� �� ����	�� �����������=

� � 4
��+4�d3,.+Z3�E3,d3�

�	 3 � 4
�.d3�+

4
�+4��3,

�

�

4�d3
,

7



�� �	�� ����� #��� �� �
��� �������	��� �
�� �� �� �� �� ����	��� 
�� ��
��%������	�� �� �����

��� ��	��� ������� 	� ����
���	� �	�����	��� �� �
� ����� �	�
 ���� �� �����
 ������	�� ��� �	�


���
 ��
���

,�������� ������
 
�!�
� ��� ����� �� ������

������� �	�
�� 
�	��� ����� ��
�� ��	������

�� ����� ����	�� �
� ������� �� �
������ ��� ��
��� ������	�� ��	��% �	�
 	� ��	��%������	��

����� ����� $��� �������� ����������= �
	�� �
� ���
	��� ��������� ��������� �
�� ��	��%������	��
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���= �
	� ����� ��

����	������ 	� ������� #� �����%��
�� ������	���

D<��� �8� �� ��� ��� �
�� �
� ���� ������#�� ����� �	�
 � ����� �� 4��� ��� 
3 ����� �� -�

������	����� �� �	��� �
� 	� ��	�� ����� D<��� �?� �� ��� ��� �
�� �
� ����	�� ����� �	�
 �

����� �� -� �
� ���� 	� �
� ����� �
��� 	� ����� #�� 	�� ����	������ �	�� ��	�� 	�� 
��	�����
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AS (High
Indexation)

AS (Low
Indexation)
[φ t]

Prices

AD
(High Indexation)

AD (Low Indexation)

[mt]

Employment

The effect of reduced indexation on slopes of AS and AD curves

[φ t = Productivity Shock; mt = Monetary Shock]
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�� ����� �
� ����� �����

�w � �w� �� 
�
� �
� ������	�� 
��	�����=

G�� �w � ���	 3�5�5� � ���� ����5�5� ����

��� G�� �� w�4 � �w�F�5��5�� � 
35��5� � 	 35�� � ���� 
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�

�
��� � � 
��� 
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�	

-6



�
����� ����� �
� ��	�� ���� �� 
�
� ������	���	�� 
3 � � � 
 �

G�� �w � ��	 3�5�5
� ��5�5�����

��� G�� �� w�4 � �w�F�5��5�5� � 	 35�5������

�
�� �� ��� 	� �
�� �66� 	� ���� �
�� �6+� ��� �6-� ���� �
�� �-.�� �� 	� ��� �	�����	����

.������� ���� ���������- ���� ���� �� ���

E� �� �
	� ��	�� �� 
�
� #��� ����	���	�� ����� ��� $�	�� �
� ����� ������ ��� �
� �������

���	��� ,� �����	�� ���� ������� #���� ��� 	������� ����� ��� �
� ������� ���	��� ����	�� �
� �����

������ �
������� #� �
���
�� 	� ��������� �� ���� �
�� 	�������%���� ������� ,� �2��� �
�� �
	�

���� ���� 	� �� ����� �w� �
� 	���
��	�� 	� ������ �� ������� �� ��
�� �
���� �� �� �� $� 	�������

������ 	������ �� #�	�� �� ���������� ������ 
��	�#�� �� �� 
�
� ������� 
	�
����� ,� ����� ��

�
	� ����� 	� ������ �w �� ������� �� �
� 	���
��	�� 	� 
w� �
� ������ �
���� �� �	�� �	����� �
	�

	� �
� ������� �� � ��	��%��
�� ������	�� �����

/
�� �� ��� ��� �� ���� �
�� �� 	�������%���� ���� ������ ���� ��� ���� 
��	���� 	� �
� �����

������ ��������� �
	� �	�� #� ���#	�	�	�� #��
 ��� ��	��� ��� ������H����������� 5���
��� 	�

������ ����� ������ �� ����������� ���� �
���� �� �
�� �
� �	�� 	� ������ 	� 3��� �&��� �� �
�

�	�� 	� ������� �
�	�	�� ������ �������� �� 	������� ������ /
	� �	�� 	������� �
� �������� �� ������

��� ����������� ��� �������� �
� �������� �� ��	����

1�� �	����	��� ����� �	����=
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� 	���	��=
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/
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�� � ���xhw � ��3 � ���xhw � ���xhw � �xhw � ��
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/
�� �xhw � +n3�4,
4.m �xhw �6.� ����� 	������� ���� ������	��

/
	� �	
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�
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Prices, pt

AS

AS’ (with rising R)

AS’’ (with 
constant R)

AD

AD’’ (Necessary to 
keep R constant)

C

D

E

Employment, (1-at)

The effects of Interest Rate Fixing (for one period ahead)
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