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INTRODUCTION

Because the delegates to the Bretton Woods conference had
lived through the tariff and devaluation wars of the 1920's and
1930's coupled with large scale domestic unemployment, their desire
for exchange rate stability is guite understandable. Therefore,
by Article IV, Section 5(a), a large change in a parity was
authorized only to correct a fundamental disequilibrium. This
criterion was interpreted as including not only a disequilibrium, as
measured by reserve movements, but also any situation where a potential
disequilibrium was hidden by trade and exchange restrictions.
Unfortunately, this approach to adjusting parities has proved
incapable of promoting prompt and smooth parity adjustments that
take into account emerging trends in payments disequilibria. The
attitude of the IMF member countries has been one of reluctance
towards parity adjustments on the part of reserve currency countries.
R. N. Cooper [7] 1illustrates the problem by showing the
high rate of attrition of finance ministers involved 1in a

devaluation.

In recent years there have been a number of proposals to allow
limited flexibility of exchange rates. Explicit in all these
approaches is a mistrust of a freely floating exchange rate regime.
We define a freely floating exchange rate regime as one where
absolutely no central bank intervention occurs. As soon as any
one central bank intervenes it becomes a system with limited
exchange rate flexibility even though there is no coherent

overall plan of action being implemented. All too often inter -



vention is carried out on an ad hoc basis. The proposals for
limited exchange rate flexibility share a common underlying motive
which is a systematization of the intervention pattern.

Advocates of freely floating exchange rates generally claim
that management of the exchange rates is unnecessary since the

forward market can provide insurance agalinst exchange losses.

However, existing forward markets cover only up to six or
possibly nine months. Beyond a year they do not exist and they

are unlikely to develop. On the other hand most international
transactions involve medium and long term contracts. Their terms,
as 1in raw material contracts, are usually open-ended so that they
provide little basis for projecting long term foreign exchange

needs even if the horizon of forward markets were not so short.

This means that the forward market cannot provide the insurance
function ascribed to it. Stated in these terms the exchange rate
issue is one of comparing the relative advantages (or disadvantages)
of a privately organized insurance system that has failed to de-
velop adequately as opposed to one with some form of government
involvement. Insuring international trade against currency losses
while protecting domestic employment falls reasonably within the realm
of government activity. The real question, then, 1s how can a
government best devise a system that dampens short-run fluctua-
tions, while preserving a built-in long-run flexibility to avoid

the cumulative payments imbalances which have discredited fixed
exchange rates.

First we need to construct some easily measurable criteria



that would tell by how much to alter the parities on a regular basis.
Two classes of criteria have been proposed, guantity indicators
based on levels and/or rates of change of reserves and price in-
dicators based on observed changes in parities. 1In section II we
summarize and compare current proposals of both types. In section
ITII we present a technique for constructing an indicator to provide
the direction and amount of change that should take place in the
parity structure. After that, in section IV, we extend our pro-
posal to provide an adaptive rate of parity change to respond to
rapid underlying economic changes which would eventually create a

fundamental disequilibrium with a smaller rate of maximum change.

IT. Summary of some recent approaches to
exchange rate flexibility

The need for an adjustment mechanism in cases of foreign
payments imbalances has always been recognized, even under the
strict Bretton Woods System. In fact, the agreement reached at
Bretton Woods was an attempt at a compromise between divergent
views on ensuring adequate adjustment of par values whenever
needed. In his biography of Keynes, Sir Roy Harrod gives an
account of the Keynes-White debate on this issue. Having seen
unemployment and economic stagnation generated by the gold
standard, Keynes wanted to preserve a country's ability to pursue

full employment policies. But he also emphasized the need for an




equilibrating mechanism in cases of payments imbalances. In fact,
Keynes was the first one to propose an objective criterion to
trigger the adjustment process. To avoid unreasonable postpone-
ment of adeguate equilibrating measures by member countries, he
proposed to give the Governing Board of the Clearing Union wide
powers to enforce the desired changes. The objective criterion
chosen by Keynes was a quantity indicator, namely the debit (or
credit) balance of a member measured as a percentage of its quota
in the Clearing Union. These views did not prevail to any great
extent. They were rejected and replaced by a completely

subjective criterion: adjustments of a member's currency par

value were to be made only in cases of "fundamental disequilibrium"
and the final decision rested completely in the hands of each
individual member country. It is true that there is nothing in

the Articles of Agreement preventing any member country from
adjusting its parity more often than has actually happened. But
the fact remains that the reluctance to take such steps, especially
1n surplus countries, caused the continuation of payments imbalances
of major proportions, resulting finally in heavy short term
speculation forcing the change.

It is to avoid these defects that tentative solutions have

been proposed in the last decade. They define (1) objective
criteria of external payments imbalances and (2) mechanisms to
correct such imbalances gradually. There are a variety of
features which differentiate them from each other. Most of these
proposals agree on increasing the frequency of parity adjustments,

to either daily, weekly or monthly changes. They differ on the




pivot with which they choose to measure each currency's parity.
Conceptually, many choices are available: gold, the American
dollar, S.D.R.'s or any other national monetary unit. Even though
all these proposals agree on the need for an objective criterion
of disequilibrium, they vary as to the nature of this criterion.

Two alternatives are open. One can use either a guantity indicator

based on the level or change in a country's international reserves

Oor a price indicator based on some measure of the trend in the

market exchange rate (spot and forward) for a country's currency.
Finally, these proposals differ on the proposed adjustment method,
to be used whenever one of the above criteria has been triggered.

We now examine in more detail the major proposals

John Black T 2,47 suggests that "the registered par rate
of any currency against gold be made equal to the daily average
of market rates over some past period, such as a year." Ex-
panding on this idea of using some trend figure as a guide
for central bank intervention on foreign markets he proposes
that "monetary authorities be required to keep actual market
rates within a price range of * 100b%." Here b represents
the agreed upon fraction of the parity of each currency that
is used to define the band. To obtain consistent cross rates
1f a pivot is not used, he also suggests the use of a

geometric mean. That is, if we denote the parity around which
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we set the band as a, we set a = V/al a2,...,an where al,...,an are

the parities of one currency in terms of any other currency for the
past n periods. The choice of the averaging period and of the

width of the (moving) band is a matter for international negotiations.

The calculation and updating of the average 1s supposed to be quite

fregquent, even daily 1f possible.

J. Carter Murphy 291 proposes first the use of a "single
common denominator, such as gold, for exchange rate stabilization
calculations." Second, he further proposes that a daily moving
average of open market gold prices over, say, a year be used to
adjust currency parities. Here again national banking authorities
are to cooperate to keep the registered par value of their
respective currencies within some narrow band around this par-value.
Gradual parity adjustment is possible because the par value
would follow movements in market rates.

The German Council of Experts Proposal [ 9] suggests the use
of a further price criterion, namely the relative price indices

indicating the evolving price disequilibria between domestic

and foreign prices. This suggestion is reminiscent of the old
"purchasing power parity” theory. The shortcomings of that theory
have been fully developed by Balassa 1], and need not be

reiterated here.



The first two proposals provide a consistent and rational
way to adjust parities in a smooth fashion while responding to
recorded past market rates. The use of a progressive automatic
adjustment mechanism makes the system much better equipped to
discourage short term speculation. If the (moving) band is narrow
enough, an upper bound is provided on the expected rate of return
of any speculator. And, interim financing in the form of swap
arrangements, 1s made worthwhile as each country knows that a
parity adjustment 1s necessarily forth coming. The automaticity
of the system provides a safequard for all participants in such
swap agreements. The asymmetry of surplus countries being able
to hold outlonger than deficit countries forcing the later to face

the brunt of the adjustment problems no longer exists.

Now we turn to proposals based on quantity indicators. J. E.
Meade 7277 is the first one after Keynes to suggest linking parity
changes and movements in reserves. He suggests that each member
country sign a binding agreement whereby it agrees to support the
gold price of its currency to maintain it within some specified
band. However, the level of this band is allowed to vary by some
small maximum amount in any one month. Depreciation or apprecia-
tion of each currency is gradually undertaken under this band
constraint, whenever a "substantial" loss (accumulation) of monetary
reserves occurs. Unliminted interim financing allows the system
to carry out this progressive adjustment and thus discourage one-

way speculation. R. N. Cooper "67 in a similar proposal suggests



the idea of a completely automatic adjustment method be awandoned.
"Changes in parity would be presumptive rather than mandatory."
However, each country thus requesting the benefit of the doubt
ultimately has to justify its decision to the IMF; and if its
actions are indefensible it could be penalized by withholding
sources of balance-of-payments support or imposing "exchange
equalization" duties against its products. Instead of linking
parity changes to changes in reserves over a specified time period,
another possibility is to define a "normal reserves level" and
request parity adjustment whenever actual reserves of a member
country falls outside the band of reserves considered normal.

This is in essence, the fork proposal put forth by R. Triffin [ 33}
in 1969.

Most recently Ugo Sacchetti [ 211 has suggested that instead
of using the level or changes in a country's foreign reserves an
index of the overall asset position of a country, called its net
foreign asset position (NFA) be constructed. The proposal is that
a the end of a given accounting period (month, gquarter, year) the
changes in a country's foreign assets be calculated. These changes
originate in the foreign asset position of the central bank, the
banking system and the private sector at large. The size and com-
position of the observed change serve as a basis of discussion
to decide on the appropriate parity adjustment for the currency

-

involved. As in Cooper [ 7 the process of adjustment, however,
would remain under the complete control of the national monetary
authorities with no automatic adjustment. For a more thorough

discussion of the above proposals other than Sacchetti's see

Underwood 357,



The use price indicators 1s based on the theory that prices
are informationally efficient. That is, the one number given by
the parity of two currencies reflects all the information on
the relative strengths of the two national economies. This 1is
reasonable since the exchange rate is the only number that can
control the relative competitiveness of two economies. However;
this approach has a major fault. Price indicators reflect an
international concensus only if no single dominant force with
respect to any currency manipulates the parity within the band
Indeed, 1if this were to happen the parity would wind up reflecting
only the opinions of the centrzl bankers. This problem is somewhat
but not wholly mitigated by the fact that excessive intervention

by a central bank would eventually be detected.

The proposals with respect to quantity indicators to a great
extent reduce this problem of price indicators in that central bank
market activities will be reflected in the composition of reserves.
However, the quantity indicators are subject to manipulation if
they are not sufficiently broad. Also, the more inclusive the defini-
tion of reserves the more they call for extensive accounting require-
ments. If one defines reserves as gold, S.D.R's cash and foreign
bank deposits held by a country's monetary authority, there 1is the
possibility of artifically lowering a reserve position by investing
some of these assets in short-term or even medium-term securities.
This behavior by some foreign central banks has been common in

the recent past.

*

It has recently been disclosed that the Japanese Central Bank
has U.S. Treasury bill holdings of over $10 billion which is twice
as much as the most liberal estimates previocusly discussed.
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This problem still exists if we attach different weights to dif-
ferent assets as is done in the NFA indicator (this is done be-
cause some categories of assets are more accurately measured than
others). Closing such loop-holes would call for difficult ne-
gotiations.

Another major concern is the timeliness of the information.
If a more complete index like the NFA is used, information from
the private sectors is not readily available and, even if avail=-
able, it is difficult to collate with any frequency. Also, 1if
the private sector date is from a different time period than the
public, then manipulations can disguise the true foreign asset
position of a country. At the very best we can hope to monitor
guantity indicators weekly and for more accurate information,
monthly or even quarterly date would have to be used. This lag
would greatly reduce the amount of flexibility and early re-
sponsiveness we hope to build into the system. A further discussion
of the relative merits of the two approaches may be found in

Sacchetti [ 3071.

Whether we wish to use a quantity or price indicator to assess
balance of payments developments, we have to ask the following
question. To the extent that our ultimate goal is to correctly
"forecast" emerging balance of payments disequilibria, can we -
say that the above proposals provide an accurate forecasting
mechanism? The real issue is whether such systems can cope with
large-scale disturbances in international payments. Clearly if the

maximum crawli ' ' ]
Ng rate if fixed at 2% per annum, whereas major

Structural changes in the balance of payments call for a parity
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change of say 5% per annum, no such system of gliding parities

can eventually restore payments equilibrium. We need to devise

a system which automatically adjusts its degree of crawling to the
perceived need based on appropriately weighted past market rates.
Cooper's remarks on the kinds of disturbances which can be handled
through his gliding parity proposal are worth mentioning at this

point, for they apply to all such proposals:

(1) gradual shifts in the patterns of demand, as in-
comes grow and tastes change, toward or away from the
products of individual countries;

(2) gradual changes in international competiveness
or other supply conditions, such as might arise from ex-—
haustion of natural resources or from small differential
rates of change in labor costs due in turn to different

national choices regarding tolerable increases in money
wages ;

(3) modest influences on trade positions due to al-
terations in national policies, for example, rates of

indirect taxation and corresponding border-tax adjust-
ments.

The following conditions are prerequisites for the long-
term functioning of any parity system:

(1) It should not be asymmetric. By that, we mean that it
should avoid treating any one currency as a privileged currency.
Each currency should be subjected to the same market forces as any
other currency.

(2) It should incorporate appropriate incentives to take
advantage of speculative behavior, otherwise the speculator will
always win as he has done in the past. The proper role of the
speculator 1s to integrate not only the past history and current
events but also to estimate future trends and be willing to act on

the basis of his convictions. Any system that is unable to react
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to predicted future trends is liable to be buffeted by speculators
who are using information to its full economic value. This is the
essential truth that is recognized by the proponents of freely

floating exchange rates.

(3) To be able to promote the growth of international ventures,
the system needs some short-run stability in parities.

(4) The system should be able to respond smoothly and auto-
matically to structural changes which occur at a rapid, but not
catastrophic rate.

(5) The mechanism of change must be able to accept large once
and for all changes that are a response to'a crisis.

Satisfying condition (1) 1is only a matter of choosing the
proper pivot (Williamson E421). However, this issue 1s separate
from the mechanism for adjusting parities except in Black's proposal.
One of the indirect consequences of condition (2) 1is to
rule out automatic gquantity indicators as .the sole mechanism
to assesc balance of payments developments. Consider the following
analogy. If one were to apply cuantity indicators to the evaluation
of common stock, that is, valuing it solely on annual earnings per
share measured by the last four reported cuarters, one would expect
to see the common stocks selling at the same price-earning ratio
before, during and after a2 boom. Historically this has not happened
because of the influence of anticipated future earnings on the
price of the stock. All of the above cuantity indicators are based
on past balance of payments performance instead of expected future
performance and therefore do not take account of an anticipated

structural changes such as those brought on by the Arab oil boycott.
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As for the third condition on short-run stability all of the
recent proposals are designed with this in mind. The room for
improvement lies in the handling of the fourth condition. This
condition calls for a system with good forecasting accuracy based
on an analysis of developing trends as reflected by
foreign exchange market behavior. The fifth condition is easily met
by the cuantity indicator approach, but the moving average approaches

need ad hoc rules to adjust to a large discrete change in parities.

The question to be answered is then: how can we make use of
the activity of speculators on foreign exchange markets to "guide™
the process of overéll evaluation of a given currency. Their role
is to assume the risks of predicting and betting on future trends
in the various national economies. In that sense they perform an
informational task which is a service to any individual nation as
opposed to a threat. For it not to be a threat, the buying and
selling of currencies should take place among speculators who have
different views of the trends of each currency, instead of the
transactions taking place between speculators with a unanimous view
of the trends and the central bank reflecting views that are neces-

sarily biased.

ITI. Mechanism To Insure Smooth Parity Adjustments

In smoothing out daily fluctuations in exchange rates, the
moving average techniques of J. Black and J. Carter Murphy are
adequate. However, more sophisticated techniques are currently
available and are widely used in operations research. The most
common technique to handle such problems 1is exponential smoothing.
Before we go into the advantages of this approach let us work

through its mechanics.
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Assume that at the end of day t we observe a parity Pt of a

currency with respect to our pivot. Essentially Pt is a random

variable whose mean Pt is our unknown underlying equilibrium parity.

-

We wish to find an estimate of Ft' denoted Ft' using only P, and

~

P our estimate of the underlying equilibrium parity from the

~

t-1'

day before, P*—l' Ft may then be used as an estimate of the equilib-

rium parity for the next day, time t+l. Our proposed estimation

procedure is
= + (1-A ,
P AP (1-A)P,__.

where A 1s a "smoothing constant" between 0 and 1. If A is small,

~

our estimate of Pt' emphasizes our previcus estimate P whereas

t-1'
if A is large, most of the weight falls on the results of currency
trading behavior on day t.

At first glance, one may think that this approach would cause

large fluctuations in our estimate of the underlying parity because

it seems to involve only two numbers. However, let us expand this
first-order recurrence relation by substituting for Et—l a similar
equation for that estimate in terms of Pt 1 and?t_2
5 _ AL s -
P, = AP, + (1-a)LaP,__+(1-A)P, ..
= AP, + A(1-A)P (1-2)’F
T AFe T T e TN t-2
Continuing this expansion we find,
Z _ , 2 n
P, =2aP_ + A(l-A)P__; + A(1-A)"P__, +...+ A(l-3) P, +
n+l—
(1-A) P 1

+1

When n is large, (1-2)" becomes negligibly small, and the sum of

welghts for the actual history of parity values is



n P~
A T (1-a)" =1
i=0
since the sum of a geometric series
o]
i 1 . Do
b = ——— <
h (1-%) 1f  thi .

i=0
Thus exponential smoothing is similar to a moving average with

welghts which decrease exponentially with the age of the data. The

larger the value of A, the more weight is placed on current trading

~

experience and the more our estimate Bt fluctuates. Note that we

need only keep one piece of data in order to calculate each new
forecast.
To see how to control the maximum annual rate of change, we

work through an example. We assume that the currency is allowed

~

to fluctuate in a band of + 2% around Et and that we want to

~

restrict the rate of change of Et o be 3% per year with 250 trading

days per year. The maximum rate of change occurs when Pt is at

the edge of the band for each of those 250 trading days, that is,

Pt = l.O2Pt

and

o>

= A -A)P
Pt + (1=-A)P

t+1 t

A x l.O2Pt + (l—A)Pt

(1.02A + 1 - A)P

t

Il

(.02A + 1)§t.

Because of our 250 days of trading assumption, the maximum

change for a year is
= 250~
Pt+250 (.02 + 1) Pt'
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~

Allowing a 3% change in P per year means

~ tl\
or
1.035_ = (.02 + 1)25O§t.

~

On cancelling Et and solving for A we have

A =29/M1.03 -1

.02

We now use logarithms to solve this expression and find

1.00012 - 1

A = 02

= .006

The most obvious advantage of exponential smoothing over a
moving average approach 1s the ease with which anyone can update
Et without retaining a large amount of data. But more importantly,
when a large discrete change in parity is made necessary by some
basic political developments such as after the riots in France in
1968, Et is all that must be altered by agreement rather than
having a surrogate to the moving average until the period of time
covered by the moving average 1s composed entirely of Pt's after
the time of the discrete change in parity. Next, the decreasing
exponential weights represent a natural decay in the value of past
information. The first and last days included in a moving average

of one year are equally weighted by 5%5’ although P is certainly

t-250

less relevant in estimating Et than Pt since the speculators have
been able to learn a lot more about the status of various currencies

between time t-250 and time t. Whereas, with exponential smoothing,

. . 2
we have P, weighted by A and P weighted by A (1-37) >0 and

t t-250
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400 .
Pt 400 weighted by A(1-3) and so on. Finally, the parameters
of band width and A in exponential smoothing are more rapidly set when
it is considered desirable to allow different currencies different

maximum rates of change against the pivot.

IV. Modifyving Expotential Smoothing

Tn this section we alter the expotential smoothing technique
in two ways. First within the framework of a price indicator we
show how to build in a response to disequilibria that are involving
more rapidly than the maximum response of the system. Next, we
show how to integrate price and quantity indicates to take advan-

tage of the virtues of both techniques.

If long term structural changes are occuring in an economy at
a rapid rate, the maximum allowable rate of change may be
too slow and a massive disequilibrium can build up over -
time. Exponential smoothing allows us to have ah adaptive response
to this sort of disequilibrium. This 1s necessary for instance,
for economies that make the transition from underdeveloped to deve-
loped very rapidly. For example, the Japanese economy developed
through a vertical integration process that demanded heavy imports
of capital equipment to expand production and to manufacture semi-
finished goods to be re-exported. As soon as the vertical integra-
tion of the stages of production from raw to finished goods was
complete, the need for imports relative to the level of exports
dropped dramatically. The yen shifted very guickly from an over-
valued currency to an undervalued currency. To deal with such

cases it 1s important to build in a response to this problem in

any flexible excrange rate regime without a crisis being precipitated

by a large discrete change in parities.



The choice of the smoothing constant A in the exponential
smoothing mechanism determines the speed of response of the system
to perturbations in parities. If there is no change in the world
economies, and if there were no central bank intervention, the
influences changing Pt on a day to day basis would be completely
random disturbances. This would lead us to expect P_ to have a

t

pattern of fluctuation evenly distributed around %. However, 1if
Pt 1s consistently near an edge of the band aroung %t this can be
taken as an indication of some underlying disequilibrium being
corrected or some form of central bank intervention. Having Pt

uncomfortably close to an edge for an extended period of time in-

A

dicates ﬁt 1s consistently underestimating or underestimating ﬁt
if no country is trying to improve its competitive position. For
now we assume there 1is no central bank manipulation to devalue
competitively.

In exponential smoothing we have a choice in the amount of

smoothing we desire. We can trade off fluctuations in ﬁt and the
responsiveness of the system to changing conditions. We can resolve
this problem by constantly monitoring the performance of the

system and building 1n an automatic response that adapts to the.
gradual buildup of a disequilibrium. What can be done is to agree
on a measure of when Pt is too near the edge of the band for too

long and from this measure, trigger a change in A so
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that the maximum possible change in parity over a period of time

is increased. This approach obviates the need to choose a different
A for each country because the system can then automatically adapt
to the needs of each individual nation at no disadvantage to any
other country.

Let by

e = wm———

t

A

that 1s, 100e, is the percentage difference between Et and P, . If
[

~

our band around Et 1s 100b%, we have

0 = \e+3 S Db,

Divide this band into n sub-~bands bl""’bn—l where

b. =0<Db, <b, <...<b < b = b.
3 i 2 n n

We then associlate an Ai with each bi and An with b, where

< < < <
0 Al A2 .« An'

That is, we get a faster response with each Ai the larger 1.

We now record the pattern of the et's. If the et's are close
to + b, we know we want a faster response to change. One reasonable
criterion would be to say that if e has been consistently above

bi—l for a month but with at least one e, below bi during this month,

t
then we choose A, as our smoothing constant. Subsecuently whenever
e. drops below bi' then we return to a lower Aj where 7 < 1. This

allows a country to manipulate the rate of change in its parity by

intervention in the foreign exchange markets without being able to



combetitively devalue. By a massive intervention on only one day
per month, a country can lower the maximum rate of change of its
parity. A country, however, can increase the actual rate of change
only by continuous intervention. Intervention can, nonetheless, reduce
the maximum possible rate of change only to that determined by &,
so change can still take place and the country can profit from the
exlsting parity structure only in the short term.

Any number of different smoothing rates are possible as well
as any number of bands. The intervals Lbi_l,bi] may be equal, or

any other pattern may be chosen such as

_ _ L
bl = 2b, b2 bl = 4b and so on.

This approach provides the kind of built-in adaptive device which
1s needed to avoid the risk of having a system which is able to in-
tegrate only gradual changes in international trade factors while
breaking down whenever more rapid structural changes have occurred.
In that way, the limitations that Cooper sees in systems of par ity
adjustments are no longer applicable. The only change that cannot
be quickly adapted to is that caused by a massive crisis with

large international repercussions.

To deal with the problem of competitive devaluation, we now
integrate quantity indicators with price indicators. By having the
information from a quantity indicator the misbehavior of any nation
becomes readily apparent. {(However, the major concern with guantity

indicators is timeliness and accuracy). The more complete the indi-

cator such as the NFA the less likely it could be manipulated

to disguise gains or losses in reserves. However,
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completeness aggravates timeliness. The major virtue of price
indicators 1s their immediacy, allowing for a gquick response to
international events before reserves are affected.

One way to integrate the two approaches 1is to use an indicator
such as the NFAeach quarter to change %t on a discretionary basis and
to. use exponential smoothing between guarters. If a country 1is
found to have entered the currency markets to induce a devaluation,
its reserve position will have iTproved dramatically. The result-
ing discretionary adjustment in Et would be turned into a large
foreign exchange loss penalizing the noncooperative country. If
a country's market actions were consistent with the guantity indi-~
cator discritionary changes would be highly unlikely, Finally, a
less complete quantity indicator constructed on a more regular
basis can help in guiding the exchange market decisions of central
banks. The result is that the two approaches to adjustment re-

inforce each other. Quantity indicatoers protect against secret

manipulation of price indicators and price indicators allow for

increasing the time between quantity measurements. The quantity
indicators can be more carefully constructed with the use of a
larger number of elements in the index. Finally, it should be
emphasized that this integration is most feasible with this

price indicator because ad hoc procedures are necessary to adjust

parities with the other price indicators discussed previously.
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