Commentary

RobertJ. Gordon

Thelong-run tradeoff debatein perspective

Duringmuch df the past decadethe Phillipscurvewastreated by many
macroeconomistsas an extinct prehistoricfossl, ridiculed as'fundamen-
tally flawed" and part of the more genera failure of Keynesan ma-
croeconometrics.! But more recently a modest reviva has begun for the
beleaguered Phillipscurve, a label that | mean to embrace any dynamic
econometricspecificationin whichtherated changeof wagesor pricesis
related to thelevel of unemployment (or somesimilar utilization variable)
and other factors. This reviva isone more example of theimpact of eco-
nomic events on ideas. The Phillips curve had earlier been discredited
whenitspredictiondf an inverserel ationshipbetweeninflationand unem-
ployment was contradicted in the 1970s by the emergence of a postive
relationship. The reviva can be attributed to the relative successdof pre-
1981 Phillips curvesin tracking the 1981-83 disinflation. Indeed, recent
papershy Eckstein (1983), Englander-Los (1983), Perry (1983), Blanchard
(1984), and mysdf (1984)find little evidence o instability in the Phillips
curve, nor afailureto track the major portion of the recent disinflation.

Partly because Phillips-curve econometricshas been out o fashion, in
recent yearsthere have been relatively few conferencesessionsdevoted to
the numerousissuesthat arisein the specification of wage and price dy-
namicsfor the postwar U S economy.? Severa weeksago Ray Fair and |
agreed that thissessonwould providea useful occasion to exposesome of

1 Thequotesarefrom Lucas and Sargent, 1978, pp. 49, 56.

2. Thisneglect reflectsin part thegreater attention to long-period historical analyses,as in
Schultze (1981, 1984), Taylor (1984), and the referencescited therein. There has also been
substantial attentionto contrastsbetween the wagepriceadjustment processin Europeand
theU.S., as in Sachs (1983).
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these issues to open discussion and scrutiny, and to facilitate this inter-
changehe provided mewith hisdata, so that we need not be concerned about
datadiscrepanciesasasourced differing conclusionsin what follows

Fair's paper raises two major issues that I'll discussin detail: (1) hisevi-
dence'againgt the Friedman-Phelps propositionof no long-run tradeoff,”
and (2) the case he makes for a smple specification as contrasted with
minethat he rightly characterizesas being moredetailed in itsimplemen-
tation. His paper also developsa methodology for model comparisonthat
is novel but complex. | view model comparison the same way he views
model specification—smpler is better. I'll report comparisonsof hisand
my approachesto specificationusing the ol d-fashioned garden-varietycri-
teriadf t-ratiosand F testson setsof omitted variables, and Chow testsand
post-sample-period dynamic simulationsto reved structural shifts, and |
wont try to duplicate or comment on his more involved procedure for
model comparison.

Fair's models 1 and 2 incorporatea long-run tradeoff betweeninflation
and unemployment because, ‘as a mechanical matter, the sum of coeffi-
cientson laggedinflationin the wageequationislessthan unity. Hisclam
that such awageequation providesevidenceagainst the Friedman-Phelps
natural-ratehypothesis(NRH) that nosuchlong-run tradeoff existsimme
diately confrontsthe counterargument provided by Sargent (1971).The
coefficienton lagged inflation in the wage equation representsa convol u-
tion of two separate sets o coefficientsthat cannot be separately identi-
fied: the coefficient on expected inflation, and the coefficient on lagged
inflationin theformation of expected inflation. Thefindingthat the prod-
uct o the two coefficientsislessthan unity in one particular sample per-
iod doesnot provide any evidencethat in another sample period, havinga
different monetary policy, thesamerational agentsmight not apply acoef-
ficient of unity to past inflation.

The logic of Sargent's argument is asymmetric. It demonstrates that
those like Fair who estimate coefficientsless than unity provide no evi-
denceagainstthe NRH, but it doesnot deny that those whoestimatecoef-
ficientsdf unity provideevidenceconsistentwith the NRH. Hereagainit
is useful to recdl the interaction of eventsand idess. The Friedman and
Phel psargument was brought to public attention in 1967 and 1968, just
when the U.S inflation ratewassoaring upward beyond the predictionsof
the then-dominant econometric models. A last-ditch rear-guard action to
defend the negative long-run tradeoff against the NRH was fought in
1969-71 by a number of economists, including mysdf in twoearly papers.
However, there was no Dunkirk, and wedid not escapefrom theinvaders.
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Instead, threefactors came together to buy forever the opposition to the
long-run verson of the NRH. First wes the failure of inflation to dow
down in the recesson of 1969-70, leading the Nixon administration in
frustration toimposewageand pricecontrolsin August 1971. Second was
the 1971 Sargent paper. Third wasthe growing econometricevidence, pro-
videdinitidly by Eckstein-Brinner (1972)and mysdf (1972), that, asaddi-
tiona data had accumulated, there was no longer evidence that the
relevant sum o coefficientson past inflation was significantly less than
unity. Thusthe econometricargument that Sargent had invalidated could
not even by sustained any longer on U S postwar data.

Over the past decade, whatever other changeshave occurredin the way
that Phillipscurvesarespecified and estimated, one constant element has
been that thedatacontinueto beconsistent with the NRH. Why, then, do
theestimatesdf Fair's models1and 2 contai ncoefficientson past inflation
low enoughto yield a negatively d oped long-run tradeoff in hissimulation
exercises? The basic answer, as we shall see bdow, isan exclusion restric-
tionimposed on hismodd —he dlowsonly ashort lag distribution on past
prices, and dropping this restriction by introducing additional lags raises
thesumdf coefficientsto unity.

I ssuesin the specification of reduced-form Phillipscur veequations

Thisrestrictionis just one exampledf the many choices that must be
madein thespecificationd Phillipscurveequations,or, moregenerdly, of
any reduced-form characterization of the economy's dynamic aggregate
supply schedule. Ye these choicesmust be made, for too many important
issuesin understanding macroeconomic behavior and the choicesopen to
policymakersrest on estimatesof such schedules. Istherea natural rate of
unemployment?Hasit changed?How rapidly will inflation accelerateor
decel eratewhen the economy isaway from the natural rate? What is the
economy's'sacrifice ratio: that is, theamount of output that must besac-
rificed to achievea permanent reduction o inflation by a given amount?
Why were inflation and unemployment related negetively in the 1950s
and 1960s but postively in the 1970s?

And therearesmaller questionsaswell, each of which hasaready stim-
ulated a substantial literature. Does a change in the relative price o oil
influence the aggregate price levd? Did the Nixon price controls work,
temporarily or permanently?Did changesin payroll tax ratesor the mini-
mum wege rate aggravate inflation in the past, and would the manipula
tiond theseratesgive policymakersan additional instrument toinfluence
the economy's sacrifice ratio? Do changes in the exchange rate and/or
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import pricesinfluence domesticinflation, again giving policymakersan
influenced thesacrifice ratio through changesin the monetary-fiscal pol-
icy mix?

Atleastin principle,thisset of questionscan be addressedwithasingle
reduced-formdynamic aggregate supply equation. It iseasiest to think of
such an equationasquantifyinga'triangle® mode of inflation. Just aswe
all know that relative prices depend on demand and supply, so inflation
dependson demand and supply. Thethird sided the triangle, in addition
to demand and supply, is inertia, the tendency o the inflation rate to
mimic its own past behavior, due to some combination of contractsand
costs d adjustment. The reduced form o a two-equation wage-price
model like those in Far's paper and in my early papers, or an explicit
single-equationreducedformlikethosein my more recent papers, includes
varigblesfor demand, supply, and inertia. The influencedf demand isen-
tered through theleve of the unemployment rate or someother economy-
wide utilization rate, and perhaps its rate of change. The influence of
supply isentered, at least in my work, throughaset of changesin relative
prices, the effective exchange rate, and effective tax rates, al defined so
that when relative pricesare constant and the exchangerateand tax rates
aresteady, the supply variableshave a zero influenceon inflation. Inertia
enters through the influence of past inflation on current inflation, with
thelengthof thelagand thesumdf coefficientson past inflation|eft asan
empirical question.

Thelong set of questions that a dynamic supply scheduleis asked to
address, and thetriangleapproach to thinking about that schedule, helpto
provide a perspectivefor responding to Far's criticismsthat my inflation
equationsaretoo detailed" and'change so muchfromyesr toyea.” First,
my equationshave not changed in basicformat, and haveawaysincluded
variablesto represent demand, supply, and inertia. Second, over theyears|
have addressed each of the questionsin the aboveligt, and thisleadsto a
research tradeoff betweendevel opingan equati on with specid featuresde-
sgned to address a particular question, e.g. price controls or flexible ex-
change rates, and the aternative of attempting to develop a single
equation to addressall questions. Such an equation, however useful, will'
strikeas'too detailed" those who are interested in a smaler set of ques-
tions. Third, over the years, responsesto theemergingdataand to the sug-
gestionsadf others have inevitably led to constructive changes, including
collapsing a two-equation wage-price model into a single-equation
reduced-form,and eliminatinga variety of specially constructed variables
that were originally developed for a two-equation wage-pricemodd but
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areno longer necessary within the context o asinglereduced-forminfla
tion equation.

An assessment of Fair's modd 2

Fair's paper presentsthree models, each of which containsa separate
wageand priceequation. Modd 1 expresseswagesand pricesin levelsand
2inratesdf change, while 3 differsfrom 2 by imposing constraintsthat
incorporatethe no-long-run-tradeoff (NRH) hypothesis. Leavingasidethe
constrained mode 3, which Fair rgjects, therearethreereasonstolimit our
discussonto modd 2. First, in most other comparable research, including
mine, the dependent variableistheratedf changed prices, not the level.
Second, peopleand policymakersappear to care about the ratedf change
o prices, not the leve of prices. Third, inside mode 1 isa rate-of-change
equation strugglingto get out, sincein both the priceand wageequations
the coefficient on thelagged dependent variableisgreater than 0.9.

Fair presents his modd in the form of separate wage and price equa
tions, whereas my approach (1982) has been to specify thewageand price
equationsand then to convert them into a general reduced form before
estimation. Herethecomplex task o comparingalternativespecifications
is gmplified if we solve Far's two-equation mode and convert it into a
singleequation for the rate of change of prices. When the wage change-
equation in modd 2 is substituted into the price change equation, we
obtain

. 4 . 8 . .
(1) P =6+ 6, [E{‘URt-IM')] + 0Dy + 93{EL(4_ | 5—i| ¥16]p.i}
4 . 2 .
+ 94[2(‘D¢-1/4)] + 95[2(?1-1/2)],

where the notation follows Fair, except that
p™ = log PIM, - logPIM,_, and D, = log(1 +d,).

Equation (1) statesthat theinflation ratedependson four lagged vaues
o the unemployment rate, UR, onelag of the dependent variable, a tent-
shaped distribution on lags 2 through 8 o the dependent variable, four
lagged values of changesin the employer Social Security tax rate, and
twolagged valuesdf changesin theimport pricedeflator. Thelag distribu-
tionson the unemployment rate, the tax rate, and the import deflator are
al constrained to be rectangular. Note that the wage ratedropsout of the
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reduced form, since lagged wage changes do not appear in Far's price
equation. Thisaspect of Fair's modd is the same as my approach and is
supported by thedatain both papers (seeGordon, 1982, Table6).

Since from this point on we limit our discussion to the reduced-form
equation 1, it isworthwhile pausing to consider severd factorsthat make
such reduced formspreferableto separate wageand priceequations. First,
separate wage and priceequationscannot be distinguishedas truly struc-
tural equationsapplyingto behavior in particular markets. The behavior
o wages for instance, can be explained just as well by the GNPgapas by
labor market variabl eslike unempl oyment, suggesting that the wageequa:
tion does not provide uswith any special insight about theworkingdf la
bor markets. Second, the two-equation approach may be prone to
simultaneousequationsbias. Third, the useof separateequationsled toan
artificial separation of the variablesthat belong in each equation. For in-
stance, the inflationary impact of the payrall tax or the Nixon wage con-
trolsdependsnot on just their coefficient in thewageequation, but dsoon
theresponsed pricesto that particular sourced wage variation. Fourth,
and perhapsmost important, the specification of separatewageand price
equations without any attention to the relation between the constant
termsin theseequationsand the ratedf productivity growth yieldsresults
likethosein Fair's Table 3 that changesin nominal GNP growth yield not
only permanent changesin the unemployment rate, but also permanent
changesin thegrowth rated thered wage If productivity growth isexog-
enous, then Far's smulationsimply that monetary policy can cause la
bor's sharein national incometo veer off to zeroor infinity.

Reduced-form equationslike (1), aswel asthe more complex variants
used in my work, should beviewed as aconvenient characterizationdf the
data rather than an attempt to describe structural behavior. Because the
underlyingstructure may shift, the coefficientsin the estimated equation
may shift, so that any such single-equation approach should pay specia
attention totestsdf thestability of coefficientsacrosssub-intervalswithin
thesample period.

Table 1 displaysestimatesd the separate wage and price equationsd
Far's modd 2in columnslaand b, and fivealternativeone-equation re
duced formsfor inflation in columns 2 through 6. Two differencesin the
choiceof datadistinguish theresultsin Table1from related equationsthat
| have estimated (in 1982): The price variable hereistheimplicit pricede-
flator for nonfarm output rather than thefixed-weight GN P deflator, and
theofficia unemployment rateis used instead of Perry's weighted unem-
ployment rate. Scanning down theleft-handsided thetable, explanatory
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variablesare segregated among the “inertia;” "demand: and"supply" cate-
gories. The number of lagged termsfor each explanatory variableis indi-
cated (“0” indicates the current value, "RD" indicates a rectangular
distribution,"T" indicatesa tent-shaped distribution asin equation 1, and
"U" indicatesthat the lag coefficientsare unconstrained.)

The bottom part of the tabledisplaysseverd summary coefficientsand
diagnosticchecks. Firstislistedthesumd the coefficientson explanatory
varigbles that are expressed as nominal ratesd change, including lagged
price changes, wage changes, and nominal import price changes. Thisis
the relevant sumfor testsdf thelong-run NRH (recall that asum of unity
confirmsthe NRH, but asumsignificantlybelow unity doesnot reject the
NRH, accordingto theasymmetry imposed by Sargent's argument). Next
aretwostandarderrorsof estimate (S.E.E.) thefirst when the sample per-
iod terminatesin 1984:1 and the secondfor atermination datedf 1980:IV.
The subsequent line exhibits the F-ratio for a Chow test on a bresk in
1980:1V, adate of interest because of the 1981-83disinflationthat began
thereafter. Finally, thelast twolinesdisplay themean error and root-mean-
squared-error (RM SE)when the equation estimated through 1980:1V is
subjectedto adynamicsimulationfor the 13 quartersendingin 1984:1.

Columns la and Ib reproduce exactly Far's estimates o his two-
equationmodd 2 (hisTable1), except that hereal| changesareexpressedas
annual percentage rates, replacing hisinconsistent mixture o quarterly,
annual, and semi-annual rates. This explains why our coefficient on
lagged wage changein the priceequation (columnb) isexactly four times
the coefficient listed in his table. Column 2 shows the estimate of the
reduced-form, equation 1 above. Notable here are the low and insignifi-
cant coefficienton the unemployment rate, and thesum of coefficientson
nomina explanatory variablesof 0.84, significantly below unity (therde
vant standarderror is0.08.).

The purposed the remaining columnsaf Table 1isto examinethero-
bustnessdf Fair’s rgjection of the long-run NRH. Aswe shall see, minor
changesin thespecificationdf equation 1 raisethesumof coefficientson
lagged nominal variablesto unity. Second, evidenceis provided to support
the moredetailed specificationsdof my inflation equations, namely thein-
clusonad additional supply variables. Thefirst stepin column 3isto make
two specification changes. The constrained rectangular distribution on
lagged unemploymentin line 8 is replaced by an unconstrained distribu-
tion, resultinginasubstantial increasein thesumof coefficients,albeit not
tothe5 percentsignificancelevd. Alsothe nominal import pricechangein
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line 11 is replaced by the relativeimport price change in line 12, on the
groundsthat dynamic simulationsof equationsthat take as exogenousa
nominal rate of change (asdo Fair's Tables 3 and 4) mix up relaive and
absol ute pricechanges. Fair's approach leads him to concludein hisTable
3 that a permanent changein nomina GNP growth would |ead not.only
to a permanent change in unemployment, but aso to a continuous up-
ward or downward movement in thered priced imports,analogousto his
conclusion, previoudy pointed out, that such a shift in monetary policy
would causethe red wageto go to zeroor infinity.

Wenotethat thetwo minor changesin movingfrom column 2to 3 have
another effect, and thisisto raisethesumof coefficientson lagged nomi-
na variablesfrom 0.84 to 0.94, now insgnificantly below unity. Another
minor changein column 4 raisesthesumto 1.01, and thisistheaddition of
a single variable consisting of a rectangular distribution on the Sth
through 12thlag of the dependent variable. Whilethe sumof coefficients
on thisnew variable(line6)isnot significant, it becomessignificantin the
next two columnsin conjunctionwith other variables. The purposed the
extended specification in columns5 and 6 isto judge the contribution of
additional variablesthat areentered in my inflationequations. Thefirst of
these (linel3)isthechangein therelative priced food and energy, a proxy
for theimpact of supply shockson domesticinflation. Next isthe change
in theeffectiveforeignexchangerated thedollar (line14), excludedfrom
column 5 but included in column 6. Asweshall see, thisspecia treatment
o theexchangerateisjustified by theextraordinary shift in theeconomy's
response to exchange rate changes beforeand after 1980:1V. Next in line
15isthe changein the effectiveminimum wageand the deviationof pro-
ductivity growth fromtrend. Thelatter variableservesasan index of how
cyclicd changesin productivity growth are distributed between priceand
profit changes. A coefficientof zero would indicatethat profitsabsorb all
suchcycdlicd productivity movements, with no priceresponseto actual (as
opposed to trend) unit labor cost. A coefficient of minusunity would indi-
cate that price changes depend entirely on actual rather than trend unit
labor cost and that profits are completely insulated from cyclica produc-
tivity movements. (Theestimated coefficient of about -0.2 isvery closeto
those reportedin Gordon [1982], and earlier papers.)

Theresultsin columns5 and 6 suggest severd general comments. First,
mostdf theextravariablesaresignificant,and an F test on theexplanatory
contributiondf theextra variables passesat well beyond the 1 percent Sg-
nificancelevd. Second, theadditional variablesmaintain thesum of coef-
ficientson lagged inflation at between 0.99 and 1.01, consistent with the



Commentary 9

NRH. Third, the additional variablesresult in an increasein the absolute
vaued the unemploymentcoefficientand henceasteeper short-run Phil-
lipscurve. Fourth, the additional variableslead to asubstantial |lengthen-
ing o the lag distribution on past inflation, signified by the larger and
moresignificant coefficientson line 6.

The difference between column 5 and 6isthe presenced theexchange
ratein thelatter. Thisadditional variable exhibitsseverd sgnsdf instabil-
ity. Note that column 6 fits better through 1980:1V, but not when ex-
tended to 1984:1. The Chow test at the bottom of column 6 rejects
stability. Most notably, the post-sampledynamicsimulation performance
of column 6isabysmal, whilethat in column 5isthe best for any equation
inTablel

Overdl, there is a tradeoff among three aternative variablesto repre
sent theeffect on aggregate U.S. inflation of supply shocksin the 1970s—
changesin relative import prices, in the relative price o food and energy,
and in the effectiveexchangerate. Any two of the threeseem able to ex-
plain thedata adequately through 1980, but in the 1981-83 period the ex-
changerate predictsmuch moredisinflationthan actually occurred. Why
this structural shift occurred poses a challenge to specidistsin interna
tional macroeconomics.

Conclusion

Thereisinsufficient space here to report numerousother intriguingis
suesthat have been uncoveredin thecoursedt my empirical work on Far's
model. For instance, my previousevidence-that Perry's weighted unem-
ployment rate yielded more reliable estimates of the natural unemploy-
ment rate than the official unemployment rate seems to have evaporated
in the 1981-83 period. Further, usedf the nonfarm privatedeflator yidldsa
considerably lower estimatedt the natural ratedf unemploymentthan the
fixed-weight GNP deflator, posing a tricky problem for policymakers
whowould liketoknow at what unemployment rateinflationislikely to
accelerate.

However, at a minimum, it issafe to concludethat thereis no evidence
whatsoever in Far's data that conflictswith the Friedman-PhelpsNRH,
and that a detailed consideration of ‘supply” variablesand lag specifica
tionsmay yieldamodest payoff in our understandingd theU.S.inflation
process.
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TABLE1

Alter native Specificationsfor
Quarterly Rate of Change of Wagesand Prices
SamplePeriod: 1954:1-1984:1

Code Dependent Variable
Variable Lags forLag
Symbol Incl Constraint w P P P P P P
(12) (1b) @ (3) @ (5 ©)
1 Constant O - 5.58** ~1.04* 1.10 1.68*  2.21** 2.46%* 2.34**
Inertia
2w 1-4 RD 0.58+*
3. p 1 - 0.29** 0.31* 0.38** 0.37** 0.14 0.13
4. p 14 RD  0.70%
5p 2-8 T 0.39** 0.56** 0.49** 0.49** 0.50**
6. p 912 RD 0.14 0.36** 0.38**
Demand
7. UR 0 — -0.44**
8. UR 1-4 RD -0.09
9. UR 04 ] -0.25 -0.39* -0.44** -0.43**
Supply
10. (lid) 1-4 RD 025 056 047 083 072
n p 1-2 RD 0.12**  0.14*%+
12, pl-p 1-4 RD 0.14** 0.13** 0.09** 0.07
13. pEF_p 0-4 RD 0.58* 0.59*
14. % 0-3 RD -0.05
15. EMW 0-4 RD 0.06* 0.06*
16. LPDEV 0 - -0.19** -0.18**
17. NIXON 0 - -2, -1.87
18 NIXOFF 0 - 1.57  2.09*
Sum Nominal RHS Coeffs 070 099 084 094 101 099 101
S.E.E.t01984:Ql 2.28 1.64 1.69 1.67 1.67 1.49 1.49
S.E.E.t01980:Q4 2.20 1.64 171 1.69 1.68 1.49 1.40
Chow F, break 1980:Q4 154 106 084 084 079 1.00 201*
Dynamic Simulation
Mean Error 102 243 162 097 376
RMSE 1.83 282 2.15 1.78 428

Notesto Table 1: Asterisksdesignatethe 5 percent (*) or 1 percent (**)
sgnificanceleve of coefficientsor sumsadf coefficients. A dot over avaria
bleindicatesthat the variableis defined asa percentage change at an an-
nual rate, calculated as thefirst differenced thelog leve multiplied by
400. “RD” indicatesa rectangular distribution, that is, each of the coeffi-
cientsfor the lag lengthsindicated is constrained to be the same, and the
coefficient listed in the tableisthesum of theseidentical coefficients." T
indicates the sum of coefficientson a distribution constrained to follow
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the"tent-shaped" distribution of thethird term in equation (1)in thetext.
""U" indicatesthesumdf coefficientson an unconstrained lagdistribution.
Thedynamicsimulationerrorsreported in the bottom twolinesusecoeffi-
cients estimated for the period 1954:1-1980:1V and calculated predicted
values for 1981:1-1984:1, taking dl variables as exogenous but lagged
wage and price changes, which are treated as endogenous and recal cu-
lated each quarter asthe simulation proceeds. All variablesymbolsareas
in Fair's paper, except for thefollowing:

pF - p is the percentage change in the fixed-weight deflator for per-
sona consumption expenditures minus the percentage change in the
fixed-weightdeflator for persona consumption expendituresnet expendi-
tureson food and energy.

xisthe MF effectiveexchangerate of thedollar.

EMW isthe effective minimum wage.

LPDEV isthedeviation dof nonfarm private productivity from trend.

NIXON and NIXOFF are dummy variablesfor the Nixon price con-
trol period, 1971:111-1972:111 and 1974:11-1975:1.

Constructiond each d thesevariablesisidentica to the descriptionin
the notesto Gordon (1982), Table 2.
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