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Susmary: In this paper we ask what happens in the sedium-term interrognum
between the domain of the short run Phillips curve and that of the long run
Phillips curve. In this interregnum inflation is anticipated but has real
effects on the patural rate of unesmployment, according to Friedman's conjecture.
We discuss the new classical and hysteresis alternatives to Friedman's eonjecture,
and some of the methodological issues imvolved in appraising the conjecture. A
simple model, and some data, are employed in this task.



In his Mobel Prize address Milton Friedman (1977} introduced a new
dimensicn to Phillips curve analysis by postulating the existence of an
interregnum between the domain of the short-run negatively sloped Phillips
curva and that of the long=-run vertical Phillips curve. In this interrognus
people have come to anticipate correctly the mean value of the rate of inflation,
so distinguishing the medium~run from the short-run domain in which this is not
the case. Higher mean values of the rate of inflation, howewer, are postulated
to be characterized by greater variability, or a higher variance, in the rate af
inflation. Perceptions of relative prices in this medium-run deomaln are
postulated to be blurred by the unaccustomed level of variability in the rate of
inflation. The increased uncertainty regarding relative prices arising from
this "Elurring" effect is seen as being exacerbated by inscitutional and
political cbstacles to the Eree movesent of prices, which in turn are taken to
be greater in nusber and effect the higher is the maan value of the rate of
inflatien. Thus higher mean values of the rate of anticipated inflation are,
according to this conjecture, accompanied by greater uncertainty regarding,
and more inertia in, the movement of relative prices, so reducing the sfficiency
of market prices in the coordination of economlc activities. This reduction
in the efficiency of the price mechaniszm, ex hypothesi, increases the natural
rate of unemployment. ‘The implication is that money is not neutral in this
medium-run domain, and that higher rates of anticipated inflation are accompaniec
by higher pnatural rates of unemployment, tracing out a positively sloped
Phillipa curve. In terms of calendar time the domain of the medium-run
positively sloped Phillips curve is " == a transitional period (which) may
well extend over decades --" (Friedman 1977, p.465).

The obvious question that arises is whether what happens in this medium-
term domain is consistent with the long-run neutrality of money, that is with
convergence to & long-run vertical Phillips curve, the"super-natural" rate
equilibrium postulated in Friedman's other major contribotion to Phillips

curve analysis (Friedman 1968). It ig with guestion that this paper is



concerned. Friedman's own answer to this question was yes:

"l a= inclined wo retaln the long-long-run verticsl Phillips curve ..

(A} high rate of inflation would have scoe real sffects, by altering desired
cash balances, for example, but it need not alter the efficiency of labor
markets, or the length or terss of labor contracts, and hence 1t need not
change the natural rate of unempleyment. This analysis isplicitly supposes,
firse, that inflation {5 ateady or at least no more variable at a high cate
than at a low, - otharwiss, it is unlikely that inflatlon would be as fully
anticipated at high as at low rates of inflation; second, that the inflation
iz, or can be, open, with all prices free to adjust to the higher rate, so that
relative price adjustments are the sasme with a 20 per cent inflation as with a
zero inflation; third, really a variant of the second point, that there are
no obatacles to Indexing of contracts. Ultimately, if inflation at an average
rate of 20 per cent pear year were to prevail for sany decades, these requiresents
could come fairly close to being met ..° (Prisdman 1977, pp.464-465).

Friedman's conclusion here places the long-run “supar-natural® rate of un-
smployment equilibrius in a similar ti=e frame to stcady state growth paths in
neoclassical growth theory: estimates of the time required for adjustment to
stoady states” .. may be coasiderably lomger than that for which we have tioe
seriea .." (Atkinson 1969, p.ld4}.

The answer given Ln the present paper to the question of whether convergence
to the long-mun "super-natural® rate eguilibrius ia likely to occur is no.
Anticipating the argument to come, the contention is that ths cenjunctien of a
ahorc-run negatively sloped Phillips curve with a sedium-run positively sloped
Phillips curve introduces an element of instabllity into sodels containing such
Phillipe curves; and that such instability can ispart overall inatabillity,
given feasihle coshinations of paraseter values. The instability in question
arises because any disturbance which {n the short=run generates unanticipated
inflation and a decrease in the actual rate of uneployment will, in the medius-

run, stisulate an increase In the anticipated rate of inflaction; this will in



turn, according to the positively sloped Phiilips curve conjecturs, lead wo

an increase in the natural race of unmployment, ganeorating & gap batween tho
actual and natural rates of unmsployment and further unanticipated inflarcionm;
and so on. If this arg .ent holds water, the long-run vercical Phillips curve
could paerhaps be more appropriately termed the dead-run case: the neutrality
of money proposicion ceases to hold.

The wider significance of the positively sloped Phillips conjecture lies in
ies ability to give formal sxpression to the view that inflation matters, and
that there Are real galns 5 be had frém reducing the rate of Inflation.

Critics of the Weltanschaung held by sany sonetarists have argued that the costa
of inflation highlighted by monetarists are likely to be relatively ssall in
sagnitude compared to the real output and employsent costs of anti-inflation
policies (wee Tobin 1972 and Hahn 1984 for example). Monetarism is an =asy
target for such criticisa if the only adjunct to the short-run negatively

sloped Phillips curve is the long-run vertical line: the natural rate of un=
eaploysent ia the same at high as at low sean rates of anticipated inflation,

80 why suffer the output and employmsent costs of unanticipated deflation if the
old natural rate of unemployment will re-emerge once expectations have adjusted?
1f, however, tho process of adjustment from the short-run to the long-run le
characterised by a positively sloped Phillips curve then Phillips curve analysis
contalns an account of why it sight be worthwhile to pursue anti-inflation
policies. An alternative sothod of giving expression to the costo of

inflation in Phillips curve analysis is, of course, the detarioration in the
trade—off{ between unanticipated inflation and unemployment at high rates of
inflation to be found in the new classical macroeconomics (see Lucam 1973 for
example). Given the distipnction betwesn sonetariss and the new classical sacro-
sconomics (see Laldler 1981 for discussien), particularly to be found in the
igaue of whether markets clear more or less instantanecusly or not, it is worth-
while o consider Friodman's positively sloped Phillips curve conjecture in its

own right.



The rest of this paper is structured as follows. Section I outlines the
three different members of the Phill:ps Curve genus identified by Friedman,
In order to set Priedman's conjecture in perspective Sectlon II takes a brief
look at the competition to Friedman's conjecture in the form of the new classical
and Eeynesian approaches to the natural rate of unemployment. Section III
discusses some considerations invelved in appraising conjectures at a quasi-
empirical level. Section IV appraises Friedman's sconjecture in the context
of a simple model which nests the positively sloped Phillips curve conjecture
alongside auxiliarly hypotheses which are designed to provide a preferred
rather than alien habitat for the conjecture. Section V concludes with a

major gqualification.

I THE PHILLIPS CURVE GENUS

Friedman distinguishes three stages in Phillips curve analysis. The
first was the identification of the short-run curve by Fisher (1926) and
A.W. Phillips (1958]) as a stable relatiomship between a projected moving
average of the rate of change of prices (Fisher), or the rate of change of
money wage rates (Phillips) and the level of unemployment. During the second
stage of Phillips curve analysis initiated by Friedman (1968) and Phelps (15E67)
the short-run curve was re-interpreted as a relationship between the unanticipated
rate of inflation and the level of unemployment. Once inflation came to be
anticipated the trade-off between inflatisn and unesployment would disappear,
replacing the short-run negatively sloped Phillips curve with a vertical line
corpesponding to the "natural” rate of unemployment (Friedman) ar U* [Phelps).
The natural rate was postulated to depond on "real® facters ".... the structural
characteristics of the labour and commodity markets ..... ® (Friedman 1968 p.&)
and to be independent, of largely independent, of eonetary factors. The
inclusion of “... stochastic variability in domandés and supplies..."

(Friedman 1968, p.B) in the list of factors which determine the natural rate

-



can be seen as an anticipation of the positively sloped Phillips curve

formally unravelled by Friedman almost a decade later. The rate of inflation
would accelerate if an economy were to cxperience rates of unemployveent below

the natural rate, and decelerate at rates of unomployment above the matural

rate. A distinction is somstimes dravn between the interprecation of the short-
run Phillips relationship which sees quantities as roacting to price changes -
Fisher (1926}, Luca= {1972} and the later Friedman (1977} story: and the
interpretation which sees prices as reacting to quantity changes - Lipsey [(1960],
Phelps (1967) and the earlier Friedman (1968] story.

Even at this juncture in Phillips curve analysis Friedman scemed to sense
something lacking in the story of inflation-unemployment intsraction told in the
first two stages of Phillips eurve analysis: "...a foll adjustment to the new
rate of inflation takes about as long for employment as for interest rates,
say, a couple of decades” (Friedman 1968, p.11}. Given that even the slowest
human beings could be expected to adjust their expectations to a new, steady
rate of inflation within, say, a couple of years, the gquestion Ls what happens
during the “couple of decades” to prevent “a Ffull adjustment to the new rate
of inflation®: that is. how is the interregnus between the short and long

run Phillips curves to be characterised?

The Hedium Run Phillips Curwve

‘This third stage in FPhillips curve analysis was directed towards
accommodating the "... apparent empirical phenomencn ... (of] recent years ...
{that} ... higher inflation has ocften been accompanied by higher, not lower,
unemployment, especially for pericds of several years in length ..." (Fried=an
1977, pp.459-460). The conditions for the vertieal long-run Phillips curvae
to hold are"... that inflation is steady or at least no more wariable at a
high rate than at a low ... thar the inflation is, or can ba opan, with all

prices free to adjust to a higher rate, so that relative price adjustments



are the same with a 20 per cent inflation &s with & zero inflation ... [and)
that there are no obstacles to the indexing of contracts™ (Friedman 1977,
pp.464-465), Such conditions, however, are not likely to be set unless “...
inflaticon at an average rate of 20 per cent per year wers to prevail for many
decades ... when a country initially moves to higher rates of inflation,
these requiresents will be systematically departed from ... and such a

transitional period may well extand over decades” (Friedsan 1977, p.465).

‘The Volatility Hypothesis

in an attespt to explain what happens over the “decades™ it may take to
adjust to the new rate of inflation Friedman conjectured the existence of a
positively sloped Fhillips curve. Friedman outlines two sets of reasons for
expecting the slope of the medium term Phillips curve to be positive. First tha
variability or volatility of inflation is postulated to be higher at higher rates
of inflation (see Moore 1984 for a review of some of the issues involved herel.
An Lncrease in the volatility of the rate of Inflation is taken to ralse the
natural rate of unemployment because the postulated greater variability in
relative prices renders”... market prices a less efficlent system for coordinating
economlc activity ... it seems plausible that the average level of unemployment
would be raised by the increased amount of nolse in market signals, at leastc
during the periocd when lnstitutional arrangements are not yet adapted to the
new sitoatisn”. (Friedman 1977, p.467). This account can be seen as & new
Chicago view of the coats of anticipated inflation, contrasting with the strass
on the deadweight "triangle”™ losses assocliated with lower real money balance
holdings contained in the old Chicago view.

The investigation of the empirical relationship between the level and
wvariability of the rate of inflation has been an active area of espirical
rosearch during the last decads. An extenslve review of this literature
is available in Cukierman (1983}, so hers it ls only necessary to outline

the Sain results which have emerged : the variance of the



rate of inflation is found te be pospltively related to the lewvel of Inflationg
and an increase in the level and varlance ot the rate of inflation is accospanied
by "... increases in the + oss-sactional variabillcies of relative prices,

of inflationary cxpectations, and of the inflation forecast error” (Cukierman
1983, p.107). A word of caution ia necessary here because most of the
econometric results in this literature were gained using homoscedastic
specifications of error terms in the relevant regression equations.

Given that Friedman"s conjecture (s couched in terms of the variance of relative
prices, and perhaps of inflation expectations and errors therein, being an
itncreasing function of the mean rate of anticipated inflation, heteroscedastic
error terms are llkely to arise in regression equations which attempt to mimic
Friedsan"s conjecture. When heteroscedastic regression sodels, such as Engle’s
ARCH lautoregressive conditional hetercscedastic) sodel, have been deployed

the laflation level-variability relationship postulated by Friedsan has been
less apparent: "... a high rate of inflation does not necessarily imply a high
variance of inflation ... in fact, the 19708 (in the U.5.]) provide a clear
counter-exasple® (Engle 1983, p.292).

Even Lf we accept that the positive level-variance ilnflatlon relationahip
holds empirically, the implication is not necessarily that higher mean values
of cthe rate of Lnflation lead b0 greater variability in, and uncertainty
rogarding, relative prices: the line of "causality™ may run in the opporite
directicn. Much of the debate Ln this literature has been concerned with
ansessing how much the level-variance relationship is due to changes in the
variability of aggregete supply and demand on the one hand, and to changes in
the variability of relative supplies and demands on the other. This issue of
“causality® is particularly difficult to resolve. In econometric terms
“causality® is usually defined as some form of link between exogenous and
andogencus varisbles. The traditional Cowles Commission approach (see Hood

ant Koopmans od., 1951, for exasple) is often criticised for requiring

“incredible” identifying restrictions in order to estimate the relationships



involved; the “vector autorejression® approach of Granger and Sims (Sims 1980,
for example} is more of a tes: for precedence than causality: the notions of
"weak, strong and super exogereity" suggested by Engle, Hendry and Richard (1983)
are geared towards efficient sstimation rather than identification of “causalicy":
and so on (see Leamer 1985 fcr further discussion). AL & more general lewvel

it has been argued that the =:cion of "causality" appropriate to Economuics is
diachronic, and hence quite Z.{ferent to the notlon appropriate to the natural
sciences which has been adopisd by many economists [(see Hicks, 1979 for this

thesis) .

Political and Institutional Factors

The other set of reasons invoked by Friedman to explain why the medium run
Phillips might be positively sloped are poalitical and institutional in nature.
The political effect arises “ecause governments are postulated to be more prone
to impose price controls at =:gher rates of inflation which, ex hypothesi
are more volatile rates of i{zflation; and price controls are postulated to
distort relative prices more the higher is the rate of inflation.
"...Governments are themselves producers of services sold on the market ... other
prices are regulated by government ... the social and political Fforces
unleashed by volatile inflatzan rates will lead governments to try and repress
inflation in still other arezs ... by explicit price and wage control, or by
pressuring private businesses or uniens "veluntarily" to exercise "restralnt",
or by speculating in foreign exchange in erder to alter the exchange rate ...
the details will vary from t:ze to time and eountry to country, but the genecal
result is the same: reducti:n in the capacity of the price system to guide
economic activity; distort:ions in relative prices because of the introduction
of greater friction, &4 it were, in all warkets; and, very likely, a higher
recorded rate of unemploymen:™ (Friedman 1977, pp.467-4G8). The argument

deployed here is developed iz greater detail in Sjaastad, 1974.



The behaviour of private sector instlitutions is also postulated to
distort relative prices at higher rates of anticipated inflation: "...it
takes time for actual practice to adjust ... in the meantime, prior arrangesents
Introduce rigidities that reduce the sffectiveness of markats ... In addition,
indexing is, ewven at best, an imporfect substitute for atability of the
inflation rate ...price ipndexes are imperfect ... they are available only with
a lag and generally are applied to contract terms only with a further lag"
(Friedman 1977, p.466). The aspect of this hypothesis which has attracted most
attention is the way the practices adopted in capital sarkets fall to take
apcount of the antieipated rate of inflation; in the U.¥K. for example,
accounting for imflation is the exception rather than the norm. Many banks
require a minimum 4 : 1 ratio of profits to nominal interest payments when
isauing loans, despite the fact that this ratio will be a decreasing function
of the rate of Inflation; mwany analysts use historical cost profit figures
when assessing share prices; corporate fixed debt is not usually index-1inked;
nominal rather than real interest payments are tax dedoctible; nominal rather
Ehan real discount rates are often applied to income streams; Ainflation
induced gains on debt are not usually included in the definition of profics;
apd so on. Buch factors provide the background to the Modigliani-Cohn
thecrem (1979) that the degree of undervaluation of shares is an increasing
function of the rate of inflation. The evidence for the U.K. is that such
effects are important enough to generate a positive relationship bebtween

inflation, bankruptcy rates and default premia (seoe Wadhwani 1984).

] Ileprenun:uq._m af l":iech;_nn': Conjecture

If Friedsan's conjecture holds, the implication is that governments can
achieve sustainable changes in unemployment by changing sggregate nominal
demand over the “decades® to which the medium-run Phillips curve is relevant.
Thus the slogan that "there is no trade-off botweoen anticipated inflation and

unemployment” relates only te the long-sun. The slogan relevant to the medium-



run is that "higher antic:pated inflation l-ads to higher unemployment®. This
glogan has besn adopted in reverse by many governments since the late 1970a to
rationalise anti-inflation policies: "inflation destroys jobs". The translation
of such rhetoric into Phillips curve analysis becomes possible once the sedium-
torm positively sloped Phillips curve is adjoined to the short and leng-run cueves.

Given that Friedman did not write down & formal representation of the
positively sloped Phillips curve conjecture, the issue of how best to formulate
this conjecture arises. In his discussion of the empirical phenomencn to be
explained Friedsan (1977 pp.459-464) the conjecture appears to relats the natural
rate of unemployment in the interregnum to the level of the rate of Inflation.
This would suggest a medius-ters Phillips curve of the form

Ut = b+ Elu Conjecture I
whare U* is the pnatural rate, T.!=t represents the component of the natural race
deter=ined by factors such as unesployment insurance arrangesents which are
taken to be sxogenous to the system, and "1 is the slope of the medium-run
Phillips curve with regard to the rate of anticipated Inflation AP. This
formulation can also be justified by reference to the poatulate that the
volatilicy of inflation, an increase in which is hypothesised to raise
unemployment, is an increasing function of the level of the rate of inflation.
Also, the very phrase "positively sloped Phillips curve® spems to suggeat this
foraulation.

Elsewhere, however, Friedman emphasises that it is”...increasing volarility
and increasing government intervention with the price systes ... (which) ... are
the major factors that seem likely to raise unemployment, not high volatility or a
high level of~intervention™ (Friedman 1977, p.46B). This suggests an alternative
formulation

ur = by + Ezﬁip Conjecture 1t
ulunﬂ:P is the rate of change of the rate of inflation. If it is increasing

volatility which ralses unesployment, rather than the level of wvolatilicy

in the systems, it is more appropriate to represent the conjecture in terms of



the acceleration of the price level rather Lhan its rate of change. ‘This
form of the conjecture | likely to lie more easily alongside the neutrality
of money proposition, given that anticipated inflation will have no effect

2
on the natural rate when A P = 0.

IT TWO ALTERNATIVES

According to the neutralicy of mwoney proposition relative prices are
devermined by real factors, and are independent of the rate of inflatien, the
guantity of sonoy and other nominal magnitudms {see Gale 1982, for discussionl].
The accumulation of ovidence to the effect that the disteihution of relative
prices is not independent of the rate of Inflation (see Cukierman 1981 for a
review) has stimulated economists to podify their accounts of the neutrality
of money proposition. In Friedman's acocount money is taken to be non-neutral
over a sedius run domain spanning “decades™, but neutral in the long run
"wuper-natural” domain. Two othar reactlions can be discerned: in the new
classical macroeconomics the nsutrality proposition is retained for the sedium
as well a= long run domain - *...some were led to introduce informational
and adjustment frictions while retaining the basic paradigm® (Cukierman 1981, p.101)
and in the disequilibrium trading Keynesian case the proposition is dropped for
all domains - "...others went further and abandoned the neutrallty of money
idea by introducing sticky prices and direct links between the relative prices
of particular sectors and the general price level...” [Cukierman 1983, p.103).
Friedman's account can be seen as occupying the middle ground between these
two camps. 1If the argument of this paper holds water, however, the Lnstabllity
arising from Friedman's medium run Philllps curve serves to sove Friodman
into the Keynesian casp with the neutrality of soney proposition oot even to be

sean on the horizon.



The Now Classical H[:I]:Irbﬂm

This research programme is characterised by three main feacures:
equilibrium trading contingent on available information; rational expectations;
and a business cycle theory based on a "surprises" version of the short run
Phillips curve (see Sheffrin 1983, for a review). The features of the relationship
between the distribution of relative prices and inflatien which genecate a positivaly
sloped wedium run Phillips curve in Friedman's conjecture are ruled out by this
approach: people arg postulated to acguire the relevant informatien which it is
possible to acguire, and to expleoit all advantagecus trades. For example,
if indexed contracts were advantageocus they would be used, and 5o no real
effects on the natural rates of output and unemployment could arise in the
medium term dosain from mom-indexation, contra Friedman. Instead the positive
relationship between the variability of relative prices and inflation enters
the theory in the short run domain, which is characterised by information
deficiency. The outeome is that the slope of the short run Phillips curve
dependa on the variability of the rate of inflation.

The short run Phillips curve arises from wnanticipated inflation.
Unanticipated inflation engenders deviations from the natural rate of unemployment
because of misperceptions regarding : real interest rates (Lucas and Rapping 1970);
capital gains (Lucas 1975); the intertemporal structure of feal wage cates
{Ghez and Becker 1975); or the current distributien of real wage offers
talchian 1970} - see Lindbeck and Snower, 1985, for a survey. Perhaps the
best known presentation of the new classical short run Phillips curve is that
contained in Lucas (197)), and serves to illustrate the contrast between the
new classical treatment of relative price variability and Friedman‘'s conjecturs.

Preducers have the problem of working out the extent to which variations
in their own price P{i} reflect varlation in the general price level P as
opposed to deviatlons of their own price from the general price level, i,

where F{i) = P+i. They are postulated to know the mean and variance of the



general price level, F and o®, and that z is distributed independently of P
with zere mean and variance rz. In this “island” paradigm producers are taken
to have information on what has happened on other islands in the past, what is
happoning on their own island in the present, but not to know what is going on
in other islands in the present. ‘This implies a signal extraction probles for
producers in estimating whether sovesents on their own price reflect price level
or relative price changes. Confusion between the two provides the foundation
for the Lucas supply curve:

v, -y, = a [ru:t - :mthu:t:] (i)
where Y(i] and ¥ {1} are actual and equilibrivm sutput supplies from lsland 1,
a4 i= the slope of the supply curve, E is the expected value operator and gil] is
the information available on island L The infomeation set Ml'!t - [Fhlt. ﬁt] ; and
Etllth\ti]tl is specified as hﬁt - ll-h:IPIl]r_. Aggregating over individual

markets or "islands® yields the familiar expression:

Ll -
E'I‘. = ‘J't = g [I't = Ft) (11}

Ll
whare ¢ = abh, b = and ¥ and ¥ are the actual and natural ocutput

2
o 'PI::"'|I

lovels. Specifying Ckun's Law am

w L)
Up =0, = a[!t - rt] (FEEY)
where U and U are the actual and natural rates of unemployment, (ii) can be
re-wrltten as

" -
o, -u_ = cd [Pt = pt] tiv)

Exprossion (iv] illustrates clearly the contrast betwesn the new classical
account of the real effects of the variabhility of Inflation and the Friedman

conjecture, which, as discussed in Section I of this paper, can bo expressed aa

" 2
b, = uM + ﬂlﬁvt + Bzﬁ A v}



In the naw classical case, expression (iv], the real effects of variability
in the rate of inflation are confined to the short run domain of unanticipated
inflation: the slepe of the short run Phillips curve, cd, depends on the
proportion of the variability in inflation which is due to relative price
variance 1-1, rather than to variance in the general price level, dz. In
the Friedman case, exprassion (v), the real effects of inflation variability
are Felt in the medium run desain of anticipated inflation: an increase in, or
acceleration, in the rate of inflation leads to an increase in the natural rate

of unemployment through the B, or B: affacts.

The Persistance Problem

Time series for unesployment tend to be characterised by a quite high order
autoregressive process (see Ashenfelter and Card 1983, for example): Llow un-
employsent rates tend to breed low wnemploysent., high unemployment rates high
unemployment. Friedman's abandonment of the neutrality of money proposition
ip the medium term domain offers a means of explaining this “persistence” if it
can be shown that high unemployment rates over this domain are associated with
high, or rising rates of inflation, and low unempleyment rates with low, or
falling, rates of inflation: this is a big if, as we shall see ln Section V of
this paper. The new classical theery, by confining the real effects of inflation
to the short run domain, does pot have this means of explaining persistence.

Four types of reaction to this problem can be discerned in the new classical
thoory. The first involves specifying a time series of relative price mlsper-
ceptions in attempting to explain what appear to be persistent deviatiens [rem

the natural rate of unempleysent. The relative price misperception most commonly
smployed relates to real wages and involves the intertesporal substitution =14
leisure (see Lucas and Rapping 1970, and Hall 1980, for example). The weight of
empirical svidence does npot support this approach: "...the results of this essay

and much of the other svidence cited raise serious doubts about the empirical



wiability of the intemporal substitution - sarket clearing views of the labour
market™ (Altonji, 1982, pp.l3B-139). The second approach involves specifylng
exoganous factors which have moved the natural rate of unemployment in such a
way &5 to be consistent with the chserved persistence: see Hinford 1983, for
example. The evidence, of recant years in particular, does not lend support

to this approach. In the U.K., for exampla, the exogensous factors normally
invoked to explain changes in the natural rate, such as unemploymaent insurance,
trades unlon power and employes taxes have suggestod a fall in the natural zate
over the last five years at a time when unemployment has risen dramatically.

The third approach has involved specifying why deviations from the natural rate
of vnesployment might persist for more than the ane period information lag which
gives rise to such deviations. The main modifications on such lines are the
overtly ad hoc approach of Lucas (1973}, "let there be autoregression”; the
capital stock adjustsent approach of Lucas (1975]; the inventory stock adjustment
approach of Blinder (1981); and the overlapping wage contract approach of, for
example, Taylor (19B0). These modifications age hard to justify on the basis
of the “market clearing contingent on available information” heuristie central
to the new clagsical theary: advantageous trades resain unexploited. In time
this may prove to be the beginnings of a new, non-classical macrosconcmics.
Finally, a fourth approach specifies the patural rate of unemployment as an
andogenous variable in the short zun, In D.M. Lilien (1382}, for example, the
patural rate of unemploysent varies with the degree of labour reallocation across
EBctors over the business cycle. ‘This line of reasoning lnvelves disequilibriom
trading and contains no presumption that such false trading will disappear over

time: a Keynesian stranger in the new classical casp.

The Keynesian Approach

Feynesian economists have tradltiopally taken the costs of anticipated

inflation, variable or otherwiso, to be relatively small in magnitude, certainly



compared to the output and employment costs of anti-inflation policies (see
Tobin, 1972, and Hahn, 1984, for exa=plel. Experience of such policies,
particularly ovar the last five years, has persuaded economists who would be
known as sonetarists in the U.E. to sove towards this view: "...though some

of ug did-expect the implementation of a monetary strategy designed Finally

to bring the great inflation of the 1970's to an end to have significant

adverse side offocts on real income and employment, none of us expected the

deep and prolonged depression that ensued" (Laldler, 1985b, p.35). At the
centre of the Keynesian approach is the notion that sarkets, the labour sarket

in particular, do not clear even when inflation is anticipated, and that dis-
equilibrium trading is likely to persisc beyond the short run deesain. Instead
of the natural rate of unesployment, Xejnesians tend te use the concept of a
non-accelerating inflation rate of unemploymant (MAIRU] to provide a means of
distinguishing the short run Phillips cucrve from what happens in the medius Tun
domain. The medium run NAIRU concept is asymsetric in pature: inflation will
accelerate at rates of unemployment below the NAIRU, but will mot necessarily
docelerate at rates above the MAIRU. This encapsulates the traditional argusent
for oxpecting Keynesian unemploysent, relative cutput prices baing too high, to
be more likely than classical unemploysent, relative wage rates belng too high:
®...if prices are more flexible upward than downward, a prima facie argument
axists for suggesting that Keynesian unemployment is sore likely than classical
unemployment...” (Malinvaud 1984, p.3A8). A further difference lies in the lack
of unique, one to one, relationship between the MAIRU and the rate of anticipated
inflation. The MAIRD is partly determined by the exogencus factors invoked in
the new classical and monetarist accounts of the natural rate, and could well be
affocted in soGe wvay h}'rf:'.ul. offects of variable inflatlon depicted in Frisdmsan's
conjecture. But stress Lis also placed on the recent history of disequilibrium
trading as a determinant of the MAIRU, different histories being characterised by

different levels of the MAIRU: “... a variety of types of evidence suggest that



previous eaploysent experlence has an important effect on subsequent labour
supply .. thess results cast doubt on the medizm ruz relevance of the natural
Tate hypotheais ... because policy affects the lovel of employment in the
short run, it has a long run effect on the position 3f the labour supply
scheduls -- workers drawn into the labour force by =:glical upturns tend to
remain even after the boom has ended -- the convers: is true for ghocks which
reduce employment ... parsistence elenents are more ‘mportant than timing
elements in explaining fluctuations on either the rumber of persons e=ployed or
the nusker participating in the labour force ..*  [Clark and Susmers, 19831, p.l64).

Arguably this MAIRU version of the ratural rate af unemployment Fepresents
the application of the notion of hysteresis to the -atural rate CORCEpt.
Bysteresis is a concept used in slectredynamics o nodify Maxwell's Eield
equations when accounting for the otherwise ancmalors behaviour of magnetic
Fieldn in the presence of ferric metals (see Brails®ard, 1966, pp-5-7. for
cxanpleal . The concapt is [llustratad in the accocranying Diagram I. The appli-
cation of & positive sagnetic force H to a figld ir which ferric metals are pre-
sent changes the field characteristics from A to B; the removal of the force H,
does not yield a return to the original field chaza-teristics A, but rather
irvolves movement to fleld characteristics C: O reitore the syste= to its
original seate a negative force D has to be applied: and so on through &, F
and €, The implication is that in order to explac: field characteristics
the histery of the forces applied to the fimld has == be taken Lnto account as
well as the force being applied "currently®-

Phalps intreduced this concept to the geonomirs profession in an often
neglected contribution to the theory of thes natural rats of unemployment:
_..the transition from one equilibrium to the other tends o have long-lingering
effects on the labour force, and thoso cffects may o= discernible on the equili-
hrius rate of unmploysent for a long time. The ratural rate of unemployment at

any future date will depend upon the course of histzry on the interim. Such &



H‘!‘E‘]‘EH_E_E_IS. DIAGRAMS

1 ELECTROHAGHETISM

Fised
cCuatacTEa sTiCS

[ =

i
i
1
1
\
4
|
|
I

H
=VE MAagWETIc F-l-ce-r —
AfPLIED
E
I1 THE MATURAL RATE OF UNEMPLOYMENT
AoTusl Q£ .'E
NETUEAL BATE
as UdEMPLTHET i
I
c I
i
1
l
|
1
:
D s
[ +yi
=V beEFLaTIOVARY
SHoce




propacty is often called hysteresis" (Phelpa, 1972, p.sxdiii)l. An {lluscration
of the application of the hysteresis concept to the natural rate is given in
the accompanying Diagram I.. A once-off deflatiopary shock U, associated with
anti-inflation policies for example, leads the actual rate of unesploymsent to
rise to B; the removal of the shock H, however, does not yield a return to the
original matural rate A, but rathar movesent to a4 new natural rate C, which will
peraist in the absence of further shocks; to achieve a return to the original
pnatural race A an expansionary shock D is required; and so on throegh E, F and
G, The isplication is that to explain the natural rate or NAIRU it is necessary
to invoke the history of the way unamployment has reacted to the shocks impinging
on gconomic systews as well as current disturbances. The hysteresis Concept
can be secn as providing 4 unifying [rasework in vhich Keynesian theory,
Friodman's conjecturs and new classical attempts to explain porsistonce can be
eabgdded .

The conkrast with Friedman's conjecture can be seen in the follewing simple
illustration of hysterosis effects. The hysteresis-augmented version of the

natural rate of unmployment can be written as

T
Ll
ur_ = u“ + -ﬂut + F I {ut-uti,u: (wi)

L]
where U* and U are the natural and actual rates of unemployment, e and £ are
hysteresis ¢ffect paramsters &*0, (<0, and ”n: reflects the vector of current
exogencus disturbances impinging on the natural rate (see Cross 1985 for further
discussion). Differentiating (vi)] with respect to tisa, and approximating,

yialds:

B, = W,

v AW + £lU - U tvil)
ko 4

t

Employing the specification of Okun's Law given in (iii] above and substituting

this ints (vil) yields



" 2 .
!I-IJ.__ - |'.‘|.'Llﬂt «eho +affy - ‘.l'tl fwiil)

or, using (144},

2 - L]
but_ ﬁum_‘ + gl d -+ ﬂﬂrt = rtl - dm!t - Lt'tl (i)

which can be contrasted with Friedean's conjecture by rewriting (v) as

- 3
Bu; = Bug, + ulazpt + B8R, ()

or, using (Liil,

] -
o, = fo. o+ B A%P + BA b, - dlby, - bry) (24)

The fundamental difference is that Friedman's conjecture explains persistence

in the natural rate by various differences of the price level which are taken

to mimic the variability of relative prices; whereas the hysteresis approach
explains persistence by reference to the history of the actual and natural

rates of unemployment and output. In ather words Priedman's conjecture

explains the natural rate in terms of relative prices, the hysteresis approach

by reference to the history of unemployment and output. Given that we know

that there is substantial autoregression in unemployment time series the hysteresis
concept is a promising one: hysteresis implies persistence, whersas the Friedman
conjecture and new classical approach do not necessarily imply persistence.

50 far we have not explained why hysteresis effects such as those contained
in expression (vii) should arise. The following is a by no means exhaustive
list of conjectures regarding economic behaviour which can imply hysteresis
effects: labour force participation being endogenous to economic activity (see
Clark and Summers 1983); the efficiency wage hypothesis (see Stiglitcz, L1984);
increasing returns to scale (see Weitzman, 1982):; implicit contracts (see
Grossman and Hart, 19B8l); social aspects of exchange relationships (see Akerlof,
1984): changes in the proportions of workers in dual lahour markets i(seec Solow,

1985); institutional aspects of wage bargaining (see Mcoonald and Solow, 1981},



the probability of gaining employment being & function of the duration of
unsmployment, after allowing for heterogenelty (see Mickell, 1979); asymmetry
betveen the ease of bankruptcy and starting up firms (see Hahn, 1984): and
prolopged capital and inventory stock adjustment (see Blinder, 1981). S50
far little has been done to elaborate the hysteresis implications of such
aspects of economic behaviour and few empirical tests have been conducted:
Phelps (1972}, Hargreaves Heap (1980), Clark and Sumsers (1983), Cross (1983}
and Blanchard et al (1985) provide examples of the application of hysteresis

reasoning to the explanation of unemployment.

I1I CONJECTURE APPRAISAL

In the recent llterature there has been much discussion of the “"best®
methods of appraising the empirical content of conjectures in Economics: see
Hendry, 1983, 1985 for discuasion from an econooetriclan's perspective; and
the contributions to Caldwell, ed., 1985, for the issues viswed from a more
explicitly methodological perspective. Less space has been devoted to
appraisal of the "quasi-empirical®™ content associated with conjectures. The
dizscussion in this section focusses on the latter quasi-empirical aspect of
the appraisal problem and employs the Lakatos appraisal eriterion of content
to organise the discussion: see Lakatos, 1978, for the rationale for using
content as an appralsal criterion, and Crosa, 1982, for an application of this
criterion in Economics.

Appraisal of the guasi-empirical aspects of conjectures has at least two
dimensions. In one disension this activity is concerned with phenomena which
geare 1ife as mental constructs, an octahedron, or the notion of convergence
Erom the medium run Phillips cerve to a "super-natural" rate of unemployment
equilibrivm, for example. in some sense this quasi-empirical content can be
distinguished Erom that relating to phencmena which started life external to

the proponent of the conjecture, the Earth's moon, or the U.K. unesployment



rate since 1855, for example. ‘The distinction is by no seans watertight:

mental constructs play a significant role in the interpretation of the extesnal
world, and the external world is often shaped by the use of mental construcks

in human action. pespite this the disrincrion could well prove Lo be a useful
one to deploy in certain contexts, such as the problem with which this papec
deals. The terminelogy is dus to Lakatos who used the ter= quasi-empirical

to rafer to the content of the sathematical conjectures appraised in his early
work on the philosophy of mathematics: the aim of this work was "... to elaborate
the point that informal, quasi-empirical, mathematics does not grow throuwgh a
monotonous increase of the mumbsr of indubitahly established theorems buc

through the incessant improvement of guessed by speculation and eriticiss, by

the logic of proofs and reputations” (Lakatos 1976, p.5). Lakatos used the
example of Eules's conjecture regarding the relacionship betweoen vertices, V.
edges, E, and faces, F, in polyhedra to illustrate this sethod of appraisal.

This conjecture, ¥ + F = E + 2, holds, inter alia, for cubes, triangular and
pentagonal primms, squares, triangular and pentagonal pyramids and octahedra

but not for cylinders and certain transformations of tha polyhedra mentioned
garlier. The probles, gilven that the notion of pathematics yielding "indubitably
erus® theorems has been abandoned, is cne of how to assess the amendments and
reformulations of Fuler's carjectum by mathematicians guch as Cauchy (see Lakatos
1976). Lakatos employed the criterion of content in this task to cricicise
amendments which barred counterexamples by redefinition, "a cylinder is not a
polyhedron” for example: or which excluded counterexamples by limiting the
domain of the conjecture, "the conjecture only applies when polyhedra have no
cavities" For example. The application of this method of appraisal to amend-
ments of models in mathematical geonomics might, by distinguishing betWsen
content increasing and content reducing amendments, help produce & more Lnform-
ative body of mathematical models in Economics {see Morishima 1984 for discussion

of the uses and abuses of mathematical sconomics).



In a second dimension the quasi-empirical appraisal of conjectures is
concarned with assessing the empirical content of conjecturas before they have
actually boen tested. In Lakatos an amendment to a theory, or ressarch
programue, is progressive 1f it increases tha fontent of the theory. Amend-
mants to theories can be progressive in a theoretical sense of an empirical sense:
amendments to & theory gensrate “... a series of theorles ‘rl. 1.1*3... whers
gach subsequent theory results fros adding auxillazy clauses to (or from
semantical reinterpretations of) the provious theory in order to accommodate
some ancmaly, each thesry having at least as much content as the unrofuted
content of its predacessor ... let us say that a series of theories is
theoratically progressive ... if each new theory has sO&E EXCOSS egpirical
content over its predecessor, that is, predicts some novel, hitherro unexpected
fact. Let us say that a theoretically progressive geries of theories is also
empirically progressive ... 1f some of this excess empirical content is also
corroborated, that is, Lf each mew theory leads us ta the actual discovery of
some now fact ..." (Lakatos 1978, pp.33-351. Given that there is often a
gubstantial time lag between the proposal and thorough empirical examinatlon
of conjectures, as in Elnstein's genoral theory of relativity or Phelps®
hysteresis-auguented theory of the patural rate of unesployment, there is a
prima facie case that some means of assessing progression or degeneration in

content during this phase might be of use.

The Quasi-Empiriecal Content Arising Prom Frisdsan®s Conjecturs

The appraisal probles with which this paper deals arises from Friedman’s
positively sleped Phillips curve gonjecture. The Duhem-Quine thesis, or
puhem's thesis, implies that, because conjectures are invariably conjoined
together with other hypotheses, axioms, lemmas, proofs, initlal conditions,
boundary conditions and so on, the appropriate level at which to appraise
such conjectures is the "thecretical whole™ . In this case the “theoretical

whole™ s mopetarism. The question asked heare is whether the mental construct



of a positively sloped Phillips curve introduced into monetarism by Friedman's
conjecture increases or reduces the content of monetari=m when assessed at a
quasi-empirical level. This question has several aspacts.

Could the conjecture be, at least in principle, refuted? This is an
elementary requirement elaborated by Popper, 1959: *... one can say that there
are no abominable snowmen, for this could be falsified by finding them; but
one cannot say that there are abominable snowmen, for this eould not be
Falsified; the fact that cne had failed to find any would not prove conclusively
that none existed ..." (A.J. Ayer, cited in Caldwell 19832, p-21}). In the case
of Friedman's conjecture a negative association between the mean rate of anti-
cipated inflation and the natural rate of unemployment is excluded, so the
conjecture is in principle refutable.

Is the content arising from the conjecturs consistent with the content
ariging from the rest of the theory in which the conjecture is eshedded?
Honetarism contalns the proposition that in the long run money is neutral.

The conjecture introduces non-neutrality into the medius-rupn domain. The
queztion then is whether what happens in the medium term is consistent with
convergenca to a long run equilibrium in which money is neutral. Friedman's
answer is yes: "I am inclined to retain the leng-long-runm vertical Phillips
curve ..." [(Friedman 1977, p.464). If the analysis in Section IV of this
paper holds water the answer to the question could wall be mo, that convergence
to a "super-patural" rate equilibrium does not ocour. If this is the case the
contont introduced by the conjecture has the effect of removing the content of
monetarism dealing with the long run domain, and the theory no longer implies
long run monetary neutrallty.

Is the cenjecture ad hoc? An ad hoc amendment to a theory can be defined
as one that serves to explain away otherwiss anomalous evidence withoub
generating content other than with regeard to the anomaly which is to be cxplained:
in other words an ad hoc amendment makes a theory wise after the event at the

cost of reducing the content of the theory, that is at the cost of immunising the



theory from criticism (see Cross 1984 for discussion of this notion of ad
hocnessl. On the surface Friedsan's conjecture may appear ad hoc im this
respect, given that it was directed at "... acccomodating (an) apparent
empirical phenomenon (of) recent years ..." (Friedman 1977, pp.459-4600. If
Friedman's conjecture were to be confined to explaining what happened in France,
West Germany, Italy, Japan, Sweden, the U.K. and the U.5. from 1956 to 1975
{see Friedman, 1377, Table 1} this would he the case. Friedman, howewer, does
not say anything to indicate that the range of application of the conjecture is
limited to these instances: Lf this is so, the conjecture is not ad hoc (see
though the qualification discussed In Section ¥ of this papar).

Does the coniecture predict povel facts? fiere there is a problem as to
what is meant by novel facts: does novelty i{mply “not used in the Formulation
of the theory”, "ast known to the proponent of the theory®, "not directly
relevant to the initial problem faced", or what? {see Gardner 15082 for
discussion). According to Friedman it was *... the course of events ..."
which gave rise to the conjecturs, and the fact that ®... in recent years
higher unemployment has often been accompanied by higher, not lower, unesploy-
ment, especially for porieds of several years in lepgth ..." was chbviously
known to him (Friedman 1977, p.45). Thus the conjecture has not predicted
novel facts in the senses referred to above.

Does the conjecture sase of restrict the boundary conditions which delineate
the domain over which the theory can be applied? Before the introduction of
the conjecturs monetariss could be applied ko a short run domain of unantici-
pated Inflation - let us assume that this demain occuples two years of real time,
the time taken for people to come to anticipate correckly the mean rate of
inflation: and to the long run domain of the vertical Phillips curve - ...

a full adjustment to the new rate of inflation takes about as long for employment
as for Interest rates, say, a couple of decades® (Friedman 1968, p.1l1). Assuming

a4 real time domain which always starts at the beginning of the short run, the



implication is that the boundary conditions employed in monetarism before the
introduction of Friedman's conjecture left a gap of a pericd of at least
eighteen years inside which the theory was, by injunction, not applicable.
Thos the introduction of the conjecture substantially eased the boundary
conditions associated with monetarism, ylelding a substantial increase in con-
tent, and concomitantly a substantial increase in the range of criticism which
eould be brought to bear on the theory.

The above discussion of how Friedman's conjecture might be appraised is by
no Beans exhaustive: we have not asked whether the conjecture holds surprising
implications, whether severe tests can be applied to the conjecture, whether the
tests are easily replicable, whether the conjecture imports a simpler structure
to the theory, and most lmportantly, we have not assessed the comparative
development of content in new classical and Keymesian theories at this time.
Mevertheless the discussion serves to highlight how a conjecture such as

Friedman's can be appraised at a quasi-empirical level.

Iv A SIMPLE HODEL

The following model is designed to investigata the implications of intro-
ducing a positively sloped Phillips curve into monetarist analysis. In
particular the sxercise is dosigned to ask whether the presence af such a
Phillips curve in the medium-run is consistent with convergence o a long-run
patural rate equilibrium where money is neutral ifor a review of other factors
which might violate the long-run neutrality proposition, ses, for exasple,
Gale (1982} and Sheffrin (19831). The model attempts to nest Friedman's

conjecture in a preferred, monetacist, habltat.
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All variables except unemployment are measured in logs; 0 and 4% are the first
and second difference operators; Ft is the general price level; M": is the
expected rate of inflation, P: - Pt-ll IJ: is the natural rate of unemployment,
U, the actual rate of employment; U, represents the component of the naturcal
rate of unmploysent which is determined by "real™ factors, U the component of
actual unmployment which ls independant of ocutput: !'t is the level of real
output; “l‘- is the actual money stock, M° is the target for the money stock et
by the authorities and £, is the deviation of the actual from carget value of
the maney stock; L is the nominal rate of Intersst, and r ils the fixed real
rate of interest.

Equation (1) represents the short-run Phillips curve, with inflation rising
above the expected rate when the actual rate of unemployment is loas than the
natural rate - according to the Lipsey-carly Friedman-Phelps interpretation;
ar, alternatively, with unemployment falling balow the natural rate when the
actual is greater than the expected rate of inflation - according to the
Fisher-Lucas-later Friedsman interpretacion. Equation (2) nests the two alber-
native forsulations of Pricdman's medium-run Phillips cutve conjecture discussed
in the last section: secting 6,20 ylelds conjecture I; setting B,=0 ylelds con-
jecture II. Equation {3} is the inverted form of a primitive production function
similar to that involved in Okun's Law (see Gordon 1982 for a study using this

relationship) . Equation (4) is the equilibriuvs condicion for & monay market

charscterised by an exogenous money sbock, a transactionn desand for money of



unit elasticity and an asset demand for monay. Equation (5} describes the
determination of the actual soney stock. And equation (6] captures Fisher's
theory of the determination of the nominal interest rate.

Solving the model Fer P yields

{1 - ::Hl - nBz . “"'r. * {"H'J. + zuﬂz ¥ u.-rﬁhlt_l - |:.|!2 oo ™

[1 + er'lP: - u[l:rn ~U+y (" +c+ én)) 7

After some initial scepticism about rational expectations (see the comsent
by Samuelscn 1983, for example), Priedman seems now to have incorporated
rational expectations inte his view of how ocopomies work (see Friedman and
Schwarte 1982, for examplel. In line with our intention of setting the medlum-
run Phillips curve conjecture in its preforred habitat then, the appropriate way
to close (7) is to take the expected values of equations (1) - (6) and set
P:-E:Pr Taking the expected values of the endogenous variables im (1) - (6]
on the basis of the information available one pericd ago yields

B, = BEU El)

B = Uy * (B + BER, - (By +2WHP, , + BPe 2 E2)
m, = o-v Y, E1)
EY, = EM_ 4 SEL - EP Ed)
o, = "y ES)
B, = T+ - M E6)

Solving for EP yields

Bl + zﬂz + yd B1
" [Pt“:-l] b ﬁl . ll2 413-1 o L HL*EI*TE-’I rt-!

U-u, -y + &)
M T R )
y *ikg *E
where 'lb_l is the information available one peried ago, and E is the expected
valug Operator.

Substituting (8) for F: in (7} yields:
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Given that the point of thiz sodelling exercise is to investigate the
effects of introducing a msedium run Phillips curve into a monetarist model,
ir makes sense to see first how the model behaves in the absence of this
curve, i.e. without 8, or ai effecta. If the model were to display unstable
behaviour without l!l_ or E-! effects,a demonstration that such effects generats

unstable behaviour would pot have much force.

Case I: Mo Medlusm Run Phillips Curve

In this case the model contains short and leng run Phillips curves, but

no sedlus run curve. Satting Ev E._, =0 Lln (9) yislds

&
?: * mT' Ft_—'-]. - Kl L Kz‘tl'. {10}
[
1—_-;' <1, or a-::.h“
If this condition holds 'i%!' * O, so the price level will display convergent

where “1 and l! are constants. The stability copdition is

alternations in rosponse to a disturbance arising from u“,ﬁ. M, Tor €, -

This property is not unattractive given that coabining the deterministic
structure of the model with stochastic disturbances will yield something
approximating the more or less regular cycles in economic activity chbserved.

The &¢1 condivion is consistent with the heorlstic underlying monetariss,

given that high values of & would wove the model towards the liquidity trap
cage; and la ganily satisfied by espirical estimates of the interest elasticlty
af the demand for money gained using a wide array of econometric methods (see
Laidler 1985a for a survey and Hendry 1985 for Interest elasticity estimates

which are substantially higher than thosoe reported elsewhere in the literature).



Case II: The Medium Run Phillips Curve, B > O

Hers the patural rate increazes in tanpdem with the rate of inflation,
which by hypothesis bears & one to one relationship with the level of
variakility in relative prices. Thir immediately introduces an elemant of
instability into the model: an expansionary shock, such as an overshoot of
the monetary target Et > p, pushes the actual above the expacted rate of
inflation and the actual below the natural rate of unemployment; the expected
rate of inflation adjusts upwards withk a one period lag, closing the gap
betwesn the actual and patural rates; but the natural rate has moved upWards
in the previous period in response to the increase in the variabiliey of
relative prices hypothesised to arise Irom the higher rate of inflatiom,
widening the gap between the actual acd natural rate: thus the higher wvaluo
ol El' the more likely it is that the sodel will be unstable. In the money
market the increase in the expected raze of inflatiom increases the nominal
intorest rate, reducing the asset demesd for money:; this leads to an increase
in the level of real cutput consistent with the money stock target, reducing
the actual rate of unemploysent by way of Okun's Law; thus the higher the &
value, and the lower the ¥ value, the more likely is instability. The guestion
then is whether the fact that pecple are taken to use all the non-current
information contained in the model whea forming expectations allows the gap
between the actual and patural rates of unemployment to be closed, and equili-
brium to be restored.

Setcing Bz = 0 in {9) yields

(B, + ¥l
tT B -YG-1 Roy ™ By RS s

B eyl
El+rt3—1:
(. gl,.- y€h, which will be violated for sufficiently high Eudl!.l valuos, and

< 1, ex

whera 1'.2 is a constant. The stabilit: condition is that



for sufficiently low ¥ values, as indicated in the discussion above. Far
example, Lf we take Y = & according to tradition (see Gordon 1982), and

§ = L (see tatdler 1985a), the model will be unstable when B, > %—5- ;
Friedman's conjecture is taken seriously, values of EI in this range are
guite plausible. At the very leagt the introduceion of the medium run
Phillips curve introduces an element of instability intc the sodel, making the
arability condition sore stringent, g+ Erf'r « b pather than & *x‘ In this
stable case money ls non-peutral, and the *guper-natural” vertical Phillips
curve will only be regained, and neutrality restored, if Hl =+ 0 as t + "decades”.
In the unstahle case convergence to the "guper-natural® rate equilibrius will
pot ocour even when B‘l - 0: the characterisation of what happens in the
interregnum between the domains of the short and long Tun Phillips curves is

inconsistent with convergence to this equilibrium, and lnconsistent with the

peutrality of soney proposition, even in 4its long run form.

Ccase IIT: The Medium Aun Phillips Cuarve, H! > D

Hare the matural rate increases in tandem with the acceloration rather
than rate of change of the price level, the former acting as a proxy for the
increasing wolatility of relative prices which is postulated to oCCcur at
higher mean rates of antlicipated inflacion, In this form ths natural rate
will take the value implied by the long run Phillips curve only when the rate
of inflatisn is steady: that is u: ais. only if a’pr_ = B. A major difference
betwaen this Conjecture IT, H‘i > 0, El = 0 and the Conjecture I, E'.l 0,

Bz = 0 just discussed is that H.E + 0 as t = “decades® is no longer neCessacy

for convergence bo & “super-natural” rate equilibrium and monetary neatralicy.

Ssccing Bl = @ in (9} ylelds:
(28, + Y6) B,

S AT Y Per * B wyi6- 10 e Kg * KgEe e



The cordition for real roots in [11) is that

(28, + vé) a8, Yo 4 4 B,
- - ET——- - - >0 "j]
[ﬁz r Y6 1!]2 , * Y8 - 1) 2 ¥ T ,H]2

which clearly holds. The stahility copdition for (1) is that

,x::z 2
EBE + yi 6 -tiﬂ:"l"

ryd-1n ° Eeyg-n ° 4 (1

A sufficient condition for the violation of (l&) and hence instablility is that
8, + y{&-1) > 0: the dominant root is not that involving + ¢ in (1%

and stability requires
v 1252 + 4By < yid = 23 115}

which is clearly vioclatad. Following & similar line of reasoning for the case
of B, + Y(§ - 1) € 0, the dominant root now involves - ¥ din (1%, and a
sufficient condition for stability is 152 + ¥yé - 2y > 0. These are sufficient
conditions for instability and stability respectively because there is a third
possible conjunction of paraseter values, ﬂz + ¥(d - 1) £ 0 and de +Xh =2y £ O
which is difficult to resolve.

The behaviour of the model under Conjecture II is similar, gqualicacively,
to the behaviour under Conjecture I: the stronger the 52 effect arising from
the medium run Phillips curve the more likely is instability everall; similarly
the stronger the & effect arising from the asset demand for money, and the
weaker the ¥y effect arising from Okun's Law, the more likely is instability;
the model is unstable if BI > yil-6). ‘Taking the y = li. g = lﬁ illustration

used for Conjecture I, the requirement for instability usimg Conjecture II is

now more stringent; E.ir > gﬁ « Monmey is non-neutral in the medium-term only
when ﬁal': ¥ 0, and convergence to a “super-natural® rate equilibrium now requires

only {g-'ﬂ

£ E'z + Y{6=1) < O rather than Ez + 0 as t + "decades” in addition.
Hevertheless there is still the clear possibilitcy that what happens in the medium

term makes the long run wvertical Phillips case redundant.



Einltiunu
The instability arising fros the medium-run Phillips curve is somewhat

similar to that arising from the Wicksell process in other models of monetary
equilibrium (see Gale 1982, pp.136-144, for examplel. The irony here is that
Friedman, in borrowing Wicksell's natural rate of Interest concept for appli-
cation to unemployment, has also takem on board the type of instability arising
from Wicksell's cumulative process. Overall instability has only been
demonstrated for the range of paraseter values § + BI_H > 4 (Conjecture 1) and
B:—‘ » y{1-8) (Conjecture 1I], but we would argue that such parameter values are
quite feasible and consistant with the analytical system employed in monetariss.
If the instability results hold water this means that the second stage in
Phillips curve analysis, the introdoction of the vertical long-zun Phillips
curve wmay prove to have been a stimelating but misleading diversion in the
history of Phillips curve analysis. The instability arising fros the real
effects of perturbations in the rate of inflarion can be such as to ensure that
gconcemic systems will not return to a long-run natural rate of unesployment,
v - Up- This suggests that the sedium-run concept of the natural cate of
unemployment is the more intermsting one to pursue. Such a re-direction af
attention to the medius-run domaln would also allow Phillips curve analysis to
give an account of the real effects of anticipated inflation, such effects being
absent from the system of Phillips curves which contains only a simple dichotowmy
between short and long-run curves. The real effects of apticipated inflation
ars widely discussed slsewhere in the academic literature (see Phelps 1972 and
Cukierman 1983 for examplel, and motivate major innovations in ecopomic policy,
such as the anti-inflation policies pursued by many governments since the late
19705. Without an acecount of the way such effects impinge on the natural rate

of unemploymant monetarisem coptaine a major gap in content.



v CONCLUSION

So far in this paper we have rofrained from explicit reference te the
question of whether Friedman's conjecture is conslstent with the medium run
assoclations between unemployment and inflation actually cbserved: the
appraisal method employed has been concerned with the quasi-empirical aspects
of the conjecture. The appraisal problem at the empirical level can be
framed in terms of whether the content of monetarism, as augmented by Frisdman's
conjecture, can cncompass the content of the two main rival theories, namely
the hysteresis augmented version of Keyneslan theory, and the new classical
theory (see Section IT1 of this paper]. Bendry, 1983, argues p.rnl.lnli!;relr that
the model encompassing principle in econometrics embodies many of the consider-
ations invelved in the Lakatos criterion of comparative empirical content.
Whilst this is not the place for an econometric evaluation of Friedman's
conjecture along such lines, scme sussary empirical statistics regarding
inflatisn - unemployment associations are of interest here because thoy Eollow
Friedman's procedure of presenting evidence in this form in support of his
conjecture - See Friedman 1977, Table I and Figures 3 and 4.

A raw characterisation of the way the thres competing theories depict the
natural rate in the medium term is as follows (see Section IT of this paper,
equations (ix) and (xi)}.

Friedman: ﬂ-l.lt - bu, * ala?pt-umr: - Ay )—pM

HBysteresis: ﬂut = m“ * ﬂzﬂt + df 1.‘It-‘f:_.'r - d{&!t - M::—-Iir-

How
Classical :

bu, = Bu_ - QiBY_ - B )

-rhuqﬂlin, d>0, >0, £ €0, df € D.

As & preliminary to econometric investigation it is useful to know the problem
which is to be addressed. ‘Tables I and II assemble summary statistics of the
first order correlation coefficients between OU and ﬁzut, nth. :'t‘t-'r:] and

[M’t - M‘t.‘r for the U.%. 1B60-1984, amd For various OECD countries 1953-19H1.



FIRST ORDER CORRELATION COEFFICIENTS

MII u.K. 153]-15_‘5-1

8%y o’ ¥ -t AY -8y,

t £ 4 i
du_

1860~-1384 .67 =0.37 -0.25% -0. B0
1860-19113 0.61 -0.01 -0.17 =0.80
1920-1338 0.54 -.27 -0.29 -0.88
1946-1984 0.52 -0.47 -0.61 -0.65

Sources of Data

- Upemployment % : C.H. Feinsteln, Mational Incoms, Expenditure and
Output of the U.K. 1B55-1965, cambridge U.P., 1972, and Employment
Gazette, various lssues.

- Log of Retall Price Index: Feinstein, op. cit., and Economic Trends,
June 1985.

- Log of Heal G.D.P. : PFelnstein, ap. cit., and Ecopomic Trends,
May 1985.

- Trend of Real G.D.F. : gained by Eitting a linear time erend

Tt-ﬁ#htﬂ-[t-



FIRST ORDER CORRELATION COEFFICIENTS

TRELE II : OBECD COUNTRIES 1953-1983

. *
8%, %, v v, oY -by,
.&ut

0. K. 0. 55 -0.22 =0. 34 =0. 20
0.5, 0.73 -0.17 0. 45 -0. 64
W. Garmany 0.50 -0.10 -0.34 -0.60
France 0.49 =003 Q.12 =0.40
Ttaly 0.67 0. 20 0.10 -0.19
Swedan 0.69 -0.41 =0.08 -0, 53
Hotherlands 0.56 -0. 22 -0.51 -0.57
Japan 0. 66 =0.51 0.14 =0.33

Sources of Data

Unemploymant % : B.R. Mitchell, Buropean Historical Statisties,

Znd Rov. Ed., Macmillan 1980; B.R. Mitchell, International
Historical Statistics: the Americas and Australasis, Macmillan

1983; and International Labour Statistvies varisus issues. For
France U is measured as the number of people registered as unemployed.

Log of Retail Price Index: Intornational Financial Statisties,
varlous isgues.

Log of Real G.D.P. : Interpnational Pinancial Statistics, various issues.

Trend of Real G.D.Z. : gained by fiteing a non-linear time trend

&
‘.ft l+h1t+h=l: +E1:



In relatlon to Friedman's conjecture the striking feature to emerge from
Takles I and II is that mut. .ﬂ.!?t:l correlation coefficlents are all negative,
not positive as might be expected LE the conjecture holds. In relation to
the hysteresis theocy, the Iﬂut; aautl correlation coefficients all have the
axpected sign and appear to be remarkably stable across countries, and over
time for the U.K. The lﬁut. 't‘r_vr:l and mut. .ﬁr: = ‘J'::I correlations all have
the signs expacted, with the exception of France and Japan for Eﬂut. thT:}.

The suggestion s, and the stress is that in the absence of an econometric
examination of the data and encompassing tests this is only a suggestion, thakt
Friedman's conjecture is likely to encounter severe problems in accounting for
the data in gquestion: the row data suggest a negative rather then positive
association betwesn unemployment and inflation over “decades". This pegative
correlacion betweern unemployment and inflation is, however, consistent with
the hysteresis theory; as is the positive correlation between unssployment and
its own hisctory strikingly evident in Tables I and I1.

Fried=man's reaction to the possibiliry of a negative correlation between
inflation and unemployment over “decades" was to suggest that the positively
sloped Phillips curve might be relevant only to periods characterised by an
upward shift in the mean rate of inflation, & negatively sloped Phillips curve
being relevant to periods in which the mean rate of inflation moves downwards.
In what is wirtually a fooktnote to his copjecture Friedsan says: "...I have
stressed the effect(s} ... produced by & transition from a4 monetary system in
which there was a "normal® price level o a monetary system consistent with
long periods of high ... inflation ... it should be noted that once ...
pconomlie agents have adjusted their practices ... a reversal to the earlior
monetary framework or even the adoption in the new monetary Eramework of a
successful policy of low inflacion would in turn require now adjustments, and
these mlght heve many of the same udverse transitional cffects on the level of
employment ... there would appoar Lo b an intermedisate run negatively sloped
Phillips curve instead of the positively sloped one I hawve Eried to rational (se®

[(Fziedman 1577, p.4E8).



Apart from hizcing that Friedsan is perhaps thinking of a fourth stage
in Phillipa curve rtaalysias in which he ie resurrected as a Keyneslan, this
modification to the positively sloped Phillips curve conjecture serves to
destroy the foundazions of the conjecturce: the variapilicty of relative prices
has to be specified ag either higher, lower or the same at higher mean rates
of anticipated inflation, or the medium run Phillipes curve has no refutable
eontent which can e appraised.

If this paper has served its purposs it will have halped clarify some of
the issues involved in explaining unesploysent in the sedius terms. The main
concluglon is that vhat happens in the medium Eoerm makes convergence (o the
long runm vertiral Fhillips curve unlikely, and that money iz unlikely to ba
nodtral, aven in toe long run. There is also a prima facie case that
hysteresis sugmented theories, rather than Friedman's conjecture or the now
classical theory, will encounter fewer difficultiss, and be led to Intooduce
fewer content reducing modifications, in order to account for the unemployment-

inflation associaz.ong observed in the sedius term domain,
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