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The Genesis of Samuelson and Solow’s Price-InflahdPhillips Curve
In 1958, A.W.H. Phillips published his famous studyvhich found a surprisingly consistent,
nonlinear, inverse relationship between unemploytraad wage inflation in the United
Kingdom over nearly a century. The relationshipijch, to be sure, had antecedents, was soon
dubbed the “Phillips curve” and has been a fixfrenacroeconomics ever since. Although
Phillips’s original curve related unemployment tage inflation, most Phillips curves relate
unemployment to price inflation (or the changehia tate of price inflation). That practice
appears to have originated in Samuelson and Solpaygsr “Analytical Aspects of Anti-inflation
Policy” (1960), which made the suggestion that least in the short run — the Phillips curve
might be regarded as a menu monetary and fiscalnpakers of feasible combinations of
unemployment rates and inflation. A recent paperall and Hart (2012) that revisits
Samuelson and Solow’s price-Phillips curve has techa good deal of discussion on the
Societies for the History of Economics (SHOE) éistve. Hall and Hart maintain that
Samuelson and Solow’s Phillips curve was essetatimhparting an inflationist bias to U.S.
monetary and fiscal policy in the 1960s. But tkeyclude that econometric estimation of the
Phillips curve — estimations that Samuelson andwabuld have, but did not, undertake —
would not have resulted in anything like the pritfaillips curve that is presented as Figure 2 in
their paper (and reproduced as Hart and Hall'sfdeid): “The empirical results presented in
[our] paper challenge the results as well as thieyponplications of the Samuelson-Solow
Phillips curve” (Hart and Hall 2012, p. 67). Hald Hart conjecture that the history of
macroeconomics might have been different had Saonelnd Solow conducted estimates of
the type that they themselves report. Hart andidHadnclusions, | believe, rest on a

misinterpretation of Samuelson and Solow’s Philépsve and the way in which they quantified
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it and, indeed, on their understanding of the ulydey data. Against Hall and Hart, | claim that
Samuelson and Solow’s interpretation of the dateth sensible and defensible and that Hall
and Hart's exercise would neither have taught tkeng much nor changed the evolution of
macroeconomics. My claim is best supported thraugdptailed reconstruction of the

formulation of the price-Phillips curve.

l. The Analysis of Wages and Prices

The context of Samuelson and Solow’s paper is éissém understanding their Phillips curve.
Unlike Phillips’s own paper, Samuelson and Solowen®t engaged in a refined quantitative
investigation. Their paper was not a report omited research, but part of an attempt to clarify
various issues surrounding the large literaturehiad developed in the 1940s and 1950s — to
which Phillips’s paper was a signal contributioneacerning the diagnosis and control of
inflation. It was written for oral presentationthé meetings of the American Economic
Association in late December 1959, and was puldish¢hePapers and Proceedingaimber of
the American Economic Review May 1960. Its tone is conversational and esqitary.
Distinguishing types of inflation (e.gpst-pushversusdemand-pull and possible causal
mechanisms (e.g., monetary expansion as in theiclggantity theory versus excess aggregate
demand in the manner of Keynes (1936)) are ceotraterns. Phillips is first mentioned a little
more than half way into the eighteen-page papklis findings are remarkable, even if one
disagrees with his interpretations” (p. 186). Blré&king thing about Phillips’s findings was the
consistency of the relationship in the United Kiagdbetween unemployment and wage
inflation before World War | and after World War INo equally detailed study, they say, had

been conducted for the United States, but preligieaidence suggested that it might take fairly

! Forder (2010a) gives a valuable discussion otthgext of Samuelson and Solow’s paper.

2



Samuelson and Solow’s Phillips Curve K.D. Hoover
12 May 2014

high levels of unemployment to stabilize wage ifla. What would a detailed study show?
Samuelson and Solow (p. 187) wrote: “There magdosuch relation for this country. If there
is,” many questions would be raised, such as, “digs it not seem to have the same degree of
long-run invariance as Phillips’ curve for the U2K.And they conclude, “Clearly a careful
study of this problem might pay handsome dividénd$e second half of their paper is best
seen as a preliminary scouting expedition for sustudy.

The expedition begins in Section Il witiA‘Closer Look at the American Datg. 187)
— a look that takes the form of a scatter diagrdn®ii( Figure 1) of unemployment and wage
inflation from about 1890 through 1959Figure 1 of the current paper is a scatterpldhef
same data that Samuelson and Solow display in ¢leirFigure 1 (see the Appendix). They
remark that “A first look at the scatter is discaging; there are points all over the place” (p.
188). But that is not a surprise; for, as we hssen, they were predisposed to believe that the
American datalid not display any simple stable relationshipheir discussion proceeds by
noting both the instabilities and the underlyingteynatic effects.

Samuelson and Solow do not draw crisp boundarigsn effect they divide the data into
four distinct groups of data:

* Early 20th Century1901-1914; 1919-1929): “the bulk of the obseora — the period
between the turn of the century and the first we,decade between the end of that war
and the Great Depression, and the most recent tievetve years — all show a rather
consistent pattern. Wage rates do tend to risenhelabor market is tight, and the
tighter the faster” (p. 189). The regression fimethe Early 20th Century data in our
Figure 1 clearly indicates the negative relatiopshihe post-World War Il period is not

counted as part of this group, since SamuelsorSatmv note that “the relation, such as

2 The sources, definitions, and coverage dateseofistia are discussed in the Appendix.
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it is, has shifted upward slightly but noticeabiythe forties and fifties” — a fact
confirmed by the regression line for the Postwda daour Figure 1.

* Depression1933-1939): the Depression, of course, startek®P9 (hence one segment
of the Early 20th Century data stops in that ybat;Samuelson and Solow observe that
“1933 to 1941 appear to Iseii generis money wages rose or failed to fall in the fate o
massive unemployment” (p. 188). The reason fodibenctiveness of the period, they
argue, is either “the workings of the New Deal” {88) or that “by 1933 much of the
unemployment had become structural, insulated tfefunctioning labor market, so
that in effect the vertical axis ought to be mowedr to the right” (p. 189). The
regression line for the Depression confirms thdmseovations: it is flatter (a weaker
relationship between the unemployment rate andateeof wage inflation) and shifted
rightward.

* Postwar(1946-1959): “from 1946 to the present, the patie fairly consistent and
consistently different from the earlier period Ji.eur Early 20th Century period] . . .” (p.
189).

* Other(1890-1900; 1915-1918; 1930-1932; 1942-1945)s ihthe residual category
including all years not otherwise grouped in Sammeland Solow’s discussion. The
regression line for the Other period shows an sweelationship not very different from
the Early 20th Century and Postwar periods, whighllghts Samuelson and Solow’s
claim that the Depressionssii generis
Samuelson and Solow do not draw a wage curvesimignner of Phillips, but they take

one as implicit, summarizing the distinct behavioirthe different data groups as “[t]he apparent

shift of our Phillips curve . . .” (p. 189). AnHldy describe its salient features; referring o th
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Early 20th Century group, they write “Manufacturmgges seem to stabilize absolutely when 4
to 5 percent of the labor force is unemployed; @ade increases equal to the productivity
increase of 2 to 3 percent per year is the noratkm at about 3 per cent unemployment”;
while noting that in the Postwar period “it woultkeé more like 8 percent unemployment to keep
money wages from rising. And they would rise & 3 percent per year with 5 or 6 per cent of
the labor force unemployed” (p. 189). These charaations are impressionistic, but they do
comport — more or less — with the regressions linésgure 1: for the Early 20th Century group
a 3% percent unemployment rate corresponds to @@t percent rate of wage growth, and a 6
percent unemployment rate corresponds to a zezmfatage growth; while for the Postwar
period, a 5% percent unemployment rate correspunad®2 rate of wage growth, and an 8
percent unemployment rate corresponds to a zepeiperate of wage growth. One should,
however, not take the linear regression lines aymasly:

The English data show a quite clearly nonlineapérigolic) relation between wage

changes and unemployment, reflecting the much gssmidownward inflexibility. Our

American figures do not contradict this, althoulgbyt do not tell as plain a story as the
English. [Samuelson and Solow 1960, p. 190]

II. The Price-Phillips Curve

The importance that Samuelson and Solow attadmatarate of unemployment that corresponds
to 2 to 3 percent wage growth arises from thetfaat a firm that increases its wage rates at the
same rate as its rate of growth of labor produtgtiwill not experience rising labor costs per unit

and, therefore, will not feel any cost pressureatse prices. This relationship is the key to the

3 This is true under mark-up pricing, which was wjdzccepted at the time, and it is also true irfquer
competition: with a Cobb-Douglas production funotand perfect competition, the equilibrium reabeaquals
the labor share in output] times the average product of lab¥®fL(), which is the rate of labor productivit@)(
w/ p=a(Y/L)=a6f. Translated into growth rates (indicated by Sldeer variables), this becomes
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construction of the price-Phillips curve; for thaee in their Figure 2 is simply a mapping of the
key points of Samuelson and Solow’s impression{stat-drawn-but-described) wage-Phillips
curve into unemployment/price-inflation space, gdime relationship that the rate of price

inflation equals the rate of wage inflation minbe tate of growth of labor productivity
(P =W-8), where the tildes indicate growth rates.

Samuelson and Solow describe the price-Phillipgecin their Figure 2 as “roughly
estimated” (p. 192). They clearly do not referd@gression estimates; for they conducted no
regression analysis nor do they even present tegalat of unemployment and price-inflation
data figure containing their their curve. Theyatd®e precisely what they mean by estimation
when they say, “we translate the Phillips’ diagrstmwing the American pattern of wage
increases against degree of unemployment intcatecetiagram showing the different levels of
unemployment that would be ‘needed’ for each degfewice level change,” and they
underscore the rough nature of the exercise byrhegeto the key data involved in the
translation as “guesses” (p. 192). Their curveasconstructed by fitting a line directly to
unemployment/price inflation data. So, how wasoiistructed?

Samuelson and Solow stipulate 22 percent perag&haracteristic of our productivity
growth” (p. 192). In round terms, this correspota¢heir coarse characterization of 2 to 3
percent per year as a rate of wage growth thatdvoot be associated with cost pressure, as well
as to the actual average rate of productivity ghofet the Postwar of 2.8 period percent per
year, based on Rees’s (1959) data — the only dagapkcitly mentioned in their paper. In

discussing the price-Phillips curve in their Fig@reSamuelson and Solow refer to two points

W-p= a +§ = @, since the labor share is approximately const@hus, when the growth of wages equals
productivity growth (v = ] ), inflation is zero ( =0).
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explicitly: point A corresponds to unemployméht 5% percentp = 0; point B corresponds
to U = 3 percent ang = 45 percent per year (p. 192).

Where do these figures come from? Point A coordp to the translation from wage-
inflation to price-inflation space of Samuelson &@alow’s characterization — noted previously —
of the Postwar period as displaying wage inflatbd2 to 3 percent per year when
unemployment is 5 to 6 percenfp=0=25-25=W-6.

Samuelson and Solow give no explicit account affpB. Translated back into wage-
inflation space, it implies thal = 3 percent, corresponds 0= 70= 45+ 25= 5+5 . This
figure is consistent with Samuelson and Solow’satizrization of the wage data at the coarse
level of precision that they adopted throughouirttsscussion. For example, the regression
lines for the Early 20th Century group lies verarg parallel and 2% points below the
regression line for the Postwar period. As alreaoled Samuelson and Solow see 3 percent
unemployment as consistent with wage-inflation &b 3 percent per annum in the Early 20th
Century group. The upward shift implied by theresgion lines would translate that ihdo= 3
percent in the Postwar associated witke 25+ 2.7 = 5.2 percent per annum. That falls short of
the implied value ofv = 7.0, but then the estimate is basediaear regression curves, and
Samuelson and Solow are clear that hyperbolic cuave appropriate, noting that wage rates rise
the faster, the tighter the labor market. Forgtee, rightward translation a hyperbolic curve
would imply a higher change in the rate of wagéaidn than would a linear curve, presuming
that the reason for the shift in the curve wasnaneiase in the rate of unemployment for any
given rate of wage inflation. Looking directlytae data, note that for the four points in the
Postwar period lying in the interval 2.9k< 3.5, the average value @ = 80, which is higher

than the implied value olv=70.
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Two points are insufficient to determine a hypéabdamuelson and Solow do not name

a third point; but, as we already observed, thegsknciaté) = 8.0 withw =0 in the Postwar

period. Let us call this point C. Translating ipece-inflation spacep =-25=0-25=w-6.

If we assume that Samuelson and Solow fitted artgbe to these three points of same form as
the one estimated by Phillips (1958, p. 290), kned points A = (4.5, 0), B = (3.0, 4.5), and C=
(8, —2.5) imply the curve in our Figure 2, corresging to the equation:

(1) P =—-322346+ 54545 2,

Within the limits of measurements readily made vaithordinary ruler, Samuelson and Solow’s
Figure 2 is not just a free-hand curve that passesigh the named points A and B, but in fact
corresponds everywhere to hyperbola describeduatean (1) and in our Figure 1.

One lesson to be drawn from this exercise is$aauelson and Solow’s description of
their price-Phillips curve in the legend of theiglire 1 as “roughly estimated” is perfectly apt.
The curve corresponds very precisely to the thoeetp that they single out as salient, but these
points themselves are determined impressionisficdlb some extent, their estimation method
echoes that of Phillips. Phillips grouped his data bins determined by six intervals of the
unemployment rate. He then averaged the datadgewnflation within each bin and assigned
the average value to the median point of the uneynpént interval. It is to these six average
data points that he fitted his hyperbola througinaredure that mixed least squares estimation
and an informal adjustment of the intercept tertml(ips 1958, p. 290). This nonstandard
procedure may have been motivated in part by thgpatational difficulties of implementing
nonlinear regression in the 1950s, but Phillipgls® clear that he used the averaging procedure
to abstract from the cyclical properties of theadaSamuelson and Solow’s procedure for

determining the three salient points of their hijpodéic price-Phillips curve amounts to implicit
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averaging of the same sort. And the relationship®annual data to the estimated curve is
rather similar to the relationship noted by PhdlipOur Figure 2, shows that the data for the
Postwar period form loops around the hyperbolidlipkicurve, with the beginning of each loop
corresponding to the beginning of business-cycfmagions: the troughs of business cycles
occurring in 1945 % quarter, 1949, quarter, 1954 quarter, and 1958'%quarter. The first
two loops run counterclockwise; while the third suwstockwise. Phillips (1958) had found
counterclockwise loops for U.K. unemployment/wagkaition data before World War | and
clockwise loops after World War Il.

A second lesson to be drawn from our reconstroctidcSamuelson and Solow’s
procedure is that their curve is estimated forpbstwar period. That fact poses an interpretive
puzzle — one that | will argue trips up Hall andrtdavhy if the curve is estimated on postwar
data do Samuelson and Solow refer to it in therldde their Figure 2 as “roughly estimated
from the last 25 years of American data”? The nhikety explanation is based in their view that
the Depression isui generis Both the period before the Depression, excefhegyears of
World War | and those after World War Il are reéefito as following a “normal pattern” (p.
189), although the Postwar period is quantitatiginct, though qualitatively similar, to what
we have called the Early 20th Century group. Tleer@ssion period is characterized in their
view by special factors (political or structurafjezting the labor market. Implicitly, Samuelson
and Solow treat it as if it would have been simitathe Postwar period but for those special
factors. And indeed, the key datum, the rate oipctivity growth, is 2.80 percent per year for
the period 1933-1957 and nearly identically 2.8&eet per year for 1946-1957.

Samuelson and Solow thus reject the unemploymeagevieehavior of the Depression as

informative about the Postwar period, when the isppéactor were not operative, but are happy
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to assert the similarity of the two periods in otrespects. Their price-Phillips curve is,
therefore, based on the unemployment/wage-inflagtationships of the Postwar period, and a
rough characterization of the productivity datalfoth the Depression and the Postwar periods.
It is meant to describe roughly what the relatigpstttually was in the Postwar period and what
it would have been, but for special factors, inErepression.

Whether or not this explanation is accepted, iildoe hard to square Samuelson and
Solow’s actual construction of the price-Phillipgwe with reference to the unemployment-wage
behavior of the Depression. They clearly refefatds that agree with the Postwar data.

Equally, they clearly point out the massive rightavahift of the unemployment/wage-inflation
data in the Depression. Given the way in whichpthee-Phillips curve is constructed from
translating an implicit wage-Phillips curve by ttage of productivity growth, consistency would
require a similar rightward shift of the price-Rips curve: the same curve could not represent
both periods, except in the counterfactual sensetsenting how they would have been in the

Depression barring special factors.

lll. Hall and Hart
Hall and Hart (2012, pp. 65-66) estimate Phillipsves using rates of price inflation based on

both the consumer price index (CPI) and the whédgsiace index (WPI) of the form:

(2) P, =b, +b (L/U,) +b,W/U}) +¢,,

where we have adopted our own tilde-notation ticate rates of growth, theindicates a
residual error, and thtesubscripts index time. Their estimation periodsrd934-1958, which

takes Samuelson and Solow’s “last twenty-five yedramerican data” strictly, given their

assumption that Samuelson and Solow’s data enti858. (In the Appendix, | challenge that
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assumption, but it is not, | believe, consequemtiakither their results or for my reconstruction
of the price-Phillips curve.) Their estimates giah unemployment/price-inflation relationship
that isupward-slopingover the range of 0 to 3 percent unemployment wizsed on the CPI
and over the range 0 to 4 percent unemployment whead on the WPI.
Hall and Hart pose two questions that they belibet their estimates raise:

First, would economic events during the 1960s é8®D& have turned out differently had

Samuelson and Solow not weighed in with their Rislturve? Second, would economic

events have turned out differently had SamuelsonSotow presented an empirically

estimated Phillips curve like the curves [that Hadd Hart estimate] . . . ? [Hall and Hart
2012, p. 67]

| will return to the first question presently. Mwehile, consider the presupposition of the
second question — namely, that Hall and Hart’svestes are ones that Samuelson and Solow
should have made or — at the least — ones thabatsts in 1960 should have regarded as
informative about the nature of the price-Phillqusve.

Hall and Hart’'s presupposition arises from a f&lto grasp Samuelson and Solow’s
analysis of the Phillips curve. Hall and Hart'duee is evident in their wavering between the
view that Samuelson and Soloestimatedhe relationship between the rate of inflation &l
unemployment rate” (p. 63, their emphasis) andttiey ‘never estimatetheir Phillips curve”
(p. 62, abstract, my emphasfsamuelson and Solasld estimate their curve, but they did not
do so by the regression analysis of unemploymeo#jnflation data. Rather they did it by
translatingpoints lying on an implicit wage-Phillips curvaanunemployment/price-inflation

space. Hall and Hart estimate curves for both &¥IWPI inflation, because in later

* They also quote Samuelson and Solow’s legendgor€i2 describing it as “roughly estimated” on 9, Bote 5.
The claim that they never estimated the curvepsated or implied (sometimes multiple times onshee page) on
pp. 64, 67, and 68. The Samuelson-Solow pricdiphiturve is also referred to as “hand-drawn” pn @R, 64, 67,
and 70. Itis probably literally true that the waiwas hand-drawn; for in 1960 virtually all pubksi graphics
would have hand-drawn; but the implication is afsat it was drawn free-hand, which given the piieaisvith

which Samuelson and Solow’s curve conforms to egugtl) and our Figure 2 is unlikely. As we shovied
Section I, Samuelson’s and Solow’s curve is pedgisirawn on the basis of a somewhat stylized ataraation

of the unemployment/wage-inflation data.
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recollections Solow was unclear about which seheg used (p. 64). The internal evidence of
Samuelson and Solow’s paper, however, rendersudstign moot: Samuelson and Solow’s
method of estimation by translation did not reqtirem to useny price series, since the rates of
price inflation on the curve in their Figure 2 amply the rates of wage inflation less the
presumed productivity growth rate of 2.5 percemtysar. Samuelson and Solow do not refer to
a particular price series (neither to the CPI nahe WPI) nor to its source, for the simple
reason that they did not use a price series imasig their curve. They do refer to a particular
wage series, due to Rees (1959) (Samuelson and/38B0, p. 187).

The larger problem with Hart and Hall’s approasihhiat they simply ignore Samuelson
and Solow’s detailed discussion of the wage-uneympént relationship. All they say about it
(buried in an endnote) is that “[tlhe backdroplte Samuelson-Solow Phillips curve, and the
only other diagram in their paper, was a scattet @l the annual change in wages . . .” (p. 69,
note 6). Samuelson and Solow’s scatterplot maylveethe “backdrop” to Samuelson and
Solow’s price-Phillips curve, but the analysis loé data of that scatterplot and the translation of
that analysis into the unemployment/price-inflatsppace takes place on center stage: it is the
very heart of the matter.

Once this point is understood, it is easy to bae $amuelson and Solow could not have
consistently accepted anything like Hall and Haestimates. Hall and Hart run together three
periods that Samuelson and Solow regard as distthetDepression, World War 1l (included in
our Other group), and the Postwar period. Singeugéson and Solow go out of their way to
point out that the Depression period behaves lkether, and is both quantitatively and
qualitatively massively different from the Postvpariod, the same wage-Phillips curve could

not fit both periods; and, if the same, wage-Rtslicurve could not fit both periods, given their

12
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method of estimation by translatiapso factathe same price-Phillips curve could not
characterize both periods. The price-Phillips eumould have to reflect the shift in the
underlying wage-Phillips curve.

The only reason to suppose that Samuelson anav®aolold accept Hall and Hart’s
estimates is the statement in the legend to Sapmelsd Solow’s Figure 2 that the curve was
“roughly estimated from the last twenty-five yeafsAmerican data.” | have already offered a
reasonable interpretation of this statement ini@edt. Hall and Hart (p. 70) address Samuelson
and Solow’s statement in endnote 16 in which tleggat the suggestion of a referee that
Samuelson and Solow’s curve is based on data éathilteen postwar years corresponding to
the data points “for recent years” that are cirdedheir unemployment/wage-inflation
scatterplot (Figure 1). They reason, first, thatevthat so, then the reference in the legend
would be an error; and, more than that, an erm@rrib one in the vast literature on the Phillips
curve had noticed. Of course, the possibility sfed by Section Il is that the reference to
twenty-five years is no error at all, but, nonegissl one should not expect the actual data for the
period from 1934 to 1945 to conform to the Samueksad Solow’s price-Phillips curve. The
data for that period conforms only counterfactualiyad the special circumstances, which
Samuelson and Solow explicitly noted for the Degieas and implicitly for World War 11, not
occurred, then the data would have conformeds the “normal” curve for the whole twenty-
five years, not the actual curve.

It is possible to dig in one’s heels and say, fityefive years is twenty-five years; the
data must include the Depression and World War 8amuelson and Solow must have made an
error — end of story.” But consider the cost @ttimterpretive move. It implies that Samuelson

and Solow thought that three distinct periods cdddreated without any qualification as

13



Samuelson and Solow’s Phillips Curve K.D. Hoover
12 May 2014

governed by the same Phillips curve. Yet, theyehalveady rejected the stability of the wage-
Phillips curve relationship across those threegosiiand, since their price-Phillips curve is a
simple translation of the wage-Phillips curve bg trend rate of productivity growth, they could
not consistently assert an unstable wage curveatable price curve. On the interpretive
principle that we should minimize the attributidnimconsistency, either we should accept my
interpretation that they use twenty-five years mfductivity data and offer a counterfactual
interpretation of the relevance of the curve toghdier periods or, if one were to insist that an
error has been made somewhere, that the errorthe essertion of a twenty-five-year
estimation period — a relativeinor mistake — rather than in the assertion of an bhstaage-
Phillips curve, which has the absurd result of mgkitter nonsense of their discussion of
unemployment and wage change, which is one ofnder points of their analysis.

Hall and Hart’s second reason for rejecting thecsg status of the postwar data in
Samuelson and Solow’s estimates is that they tekegferee to imply that the postwar estimates
would not have had the hump-shape of the Philliggecthat they estimated for 1934-1958.
They reéstimated equation (2) for the postwar plegiad still found a hump-shaped curve. But
this raises the question of Hall and Hart’'s funeéibform. Their equation is quadratic in the
inverse of the unemployment rate)/ It is this quadratic form that allows the cuteebe
hump shaped. They justify their functional formtlas same form used by Lipsey (1960) in his
follow up to Phillips’s study of U.K. wage datat i3, perhaps, more likely than not that
Samuelson and Solow in 1959, when they first ddatteir paper, did not know Lipsey’s paper,
which was not published until February 1960; pnegsror working papers were not as widely
circulated in those days. We do know, howevet, 8sanuelson and Solow did not have a

guadratic function in mind, but rather a hyperbatajch cannot be hump shaped. To a degree,

14



Samuelson and Solow’s Phillips Curve K.D. Hoover
12 May 2014

Hall and Hart’s Phillips curve is hump shaped beeanf thea priori assumption of a quadratic
form. Of course, we cannot say that the hyperlbmlive is automatically to be preferred to a
guadratic curve, but simply finding the built-inrhp shape within the range of positive
unemployment rates does not, in itself, show theriority of the hyperbolic curve. And the
acceptability of the hyperbolic curve cannot beégesvithin the framework of the quadratic
curve, since it is not a special case of it.

We can, | believe, conclude that Samuelson anavEalould have rejected — indeed,
should have rejected — Hall and Hart's estimat&asmuelson and Solow were fully aware that
the data clearly came from different regimes arnddaaot be sensibly characterized by a single,
stable bivariate curve. They would never havegts] such estimates, so that Hall and Hart’s
second “what if” never gets off the ground. Yeftpgose that they had, what can we say about
Hall and Hart’s first question: “would economicegns during the 1960s and 1970s have turned
out differently had Samuelson and Solow not weighedlith their Phillips curve?” Again,
consider the presupposition of the question. biadl Hart suppose that Samuelson and Solow’s
Phillips curve was directly and deeply influentidth respect to economic policy in the 1960s
and 1970s. This is, | believe, largely a myth (Sealer 2010a).

Hall and Hart’s main support for the claim comesf two sources: a quotation from the
Council of Economic Advisers in tlieconomic Report of the Presidditennedy 1962, p. 46;
cited by Hall and Hart 2012, p. 64) that says pwdicy should aim to reduce unemployment
without creating demand-induced inflation, and refiees to three papers by Robert Leeson
(1997a, 1997b, and 1997c). The statement of thgidant’s Council was in 1962 by no means
novel nor did it in any way require Samuelson anbb®’s price-Phillips curve (or any other

Phillips curve) for support. The idea that demhitting a high level both reduced
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unemployment and risked higher inflation was anarld. It is found in KeynesGeneral
Theory(1936), it formed the basis for discussions amahtjfications of the “inflationary gap,”
which had been widespread in the 1940s and 198dsf aas ubiquitous in the literature to
which Samuelson and Solow directed the first hiatheir paper — before their discussion of the
Phillips curve — to clarifying. Phillips (1958,9pp. 298-299), like Samuelson and Solow, was
concerned to distinguish empirically between castipand demand-pull inflation, and, of
course, the inverse relationship of aggregate ddraad unemployment was widely accepted.
It would be easy to multiply examples of theseaglbefore Phillips or Samuelson and

Solow’s papers, but one example will do:

Many of us know about the thesisTdie Economisdf London on the ‘uneasy triangle’—

stable prices, full employment and strong econgmassure by organized labor, industry
and agriculture” (Bronfenbrenner 1957, pp. 20-21).

The report of the President’s Council cited byltldald Harinowherementions the
Phillips curve. lnowherementions the idea of a stable tradeoff betwedatioh and
unemployment resulting in a menu for policy. Raiheoints to the well-known situation of
high levels of demand being both good for employinaea bad for inflation — and it, tries to put
a number on the sweet spot for unemployment. fatanean to suggest that policy was not
influenced by Samuelson and Solow’s analysis. $hams unlikely, given that Solow was a
staff member of, and Samuelson a consultant toCthencil of Economic Advisers in 1962
(Kennedy 1962, p. 196). Surely, Samuelson andvdlew on the range of their economic
insights in fulfilling their public duties. Instdal am merely suggesting that the actual policies
advocated, not only in 1962, but throughout theOE9&ould hardly have been different, with or

without Samuelson and Solow’s price-Phillips cufee indeed, with or without Phillips’s wage-

® Even something like the Phillips curve itself ntigrell have predated Phillips, see Fisher (192@)nihrey
(1985, 1986).
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curve), as long as they were formulated by AmeriKaynesians of the stripe of Samuelson,
Solow, James Tobin, Walter Heller, and Kermit Gordahe last three being the actual
members of the Council in 1962.

Hall and Hart’s also cite Leeson’s papers in suppbtheir thesis that the Samuelson and
Solow’s price-Phillips curve was critical for pofimakers. But examination of those papers
does not reveal any evidence that is more compeifian the thin reed of the 1962 report of the
Council of Economic Advisers.

The idea of the Phillips curve as dominating ecoicgoolicy in the 1960s, appears to be
largely a bit of Whig history, whose best-known pwoent was Milton Friedman in his
presidential address to the American Economic Aasioa in 1967 (Friedman 1968). Before
Friedman’s address and before the Phelps’s (19&@ntion of the expectations-augmented
Phillips curve, the Phillips curve received a maderamount of academic attention. A search of
economics articles in JISTOR for the term “Philljpsve” between 1958 and 1967 yields 44
articles using the term. A search of the perigdrdfriedman’s address, 1968 to the present
yields 4,315 article$. The role of Friedman in the invention of the Rl curve as a vastly
influential policy tool has been discussed in gasthil by James Forder (2010b; forthcoming).

There is little doubt that Samuelson and Solow teenprice-Phillips curve as a
relationship that might be relevant to policy. Tegend to their Figure 2 refers to a “menu.”
Hall and Hart (2012, p. 63, citing Leeson 1997b¢npret a later interview with Samuelson and
Solow in which they refer to the Phillips curve“esversible” as “downplay[ing] the possibility
of an unstable Phillips curve.” Samuelson and 8qtP60, p. 189) had already discussed
reversibility in their article, by which they seemmean whether a relationship is stable enough

that policy might move the economy along the meithaut shifting it too much or destroying

® The search covered economics articles only anccamgucted on 14 May 2014.
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it. This discussion appears in the midst of trsewssion of thenstability of the
unemployment/wage-inflation relationship that Hald Hart essentially ignore. In fact,
Samuelson and Solow are modest. With respecetquhntification of the price-Phillips curve,
they caution “these are simply our best guessesl tlaey immediately point out that their curve
may provide a reversible menu only in the short run

All of our discussion has been phrased in shortteams, dealing with what might happen

in the next few years. It would be wrong, thoughthink that our Figure 2 menu that

relates obtainable price and unemployment behavilbbmaintain its same shape in the

longer run. What we do in a policy way during tiext few years might cause [the price-
Phillips curve] to shift in a definite way. [Sansen and Solow 1960, p. 193]

One mechanism that they consider anticipates Plaglgp$-riedman:
after they had produced a low-pressure economyphehevers in demand-pull might be
disappointed in the short run; i.e., prices migiitaue to rise even though unemployment
was considerable. Nevertheless, it might be thatdw-pressure demand would so act
upon wage and other expectations as to shift theeaownward in the longer run— so

that over a decade, the economy might enjoy highgoyment with price stability than
our present-day estimate would indicate. [p. 193]

And they say that the biggest question not adddeisstheir article is whether institutional or
policy arrangements can shift the Phillips curvevaward to the left. Far from downplaying the
possibilityof an unstable curve, Samuelson and Solow indibattepolicies that shift the curve

to a more favorable tradeoff might be particulatgsirable.

IV. A Want of Intellectual Charity

The best history and the best criticism requirbaritable reading of the subjects under study. It
is essential to see exactly what they were tryindd and to attribute to them reasonable and
defensible choices wherever that is possible. $hoelld make the best case for the subjects
under study, and in that way one can sometimes makech stronger case for where they really

went wrong and sometimes, against initial expemtatsee that they did not go wrong after all.
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In offering estimates that combine the data oflitd80s and early 1940s with postwar data,
attributing a stability to the data that was neslarmed and, indeed warned against; in
employing a functional form that cannot possiblyd¢he properties of the hyperbola; in
ignoring the central discussion of unemployment &ade-inflation; in failing to try to
understand how that discussion is related to timstcoaction of the price-Phillips curve; in
treating “estimated” as if it could mean only esited by a regression of price inflation on
unemployment; and in assuming that the specifinaticthe period of twenty-five years was
open to only one reasonable interpretation, Hall ldart have not only failed to give Samuelson
and Solow a charitable reading, but have absuttliypated a notion of a stable Phillips curve
over a period for which Samuelson and Solow expjideny that such a stable curve exists.
The price paid is simply that they have failed ta@rstand either Samuelson and Solow’s point
or its historical importance. Samuelson and Sadoavticle is dour d’force of back-of-the-
envelope economics. It was an exploration, nasidation; an invitation to further research,
not a report of a careful study; a suggestion pdssibility for policy guidance, not a blueprint
for actual policymakers. Their conclusions werérpodestly. The history of the exploration of
the Phillips curve in the 1960s and, especiallierahe popularization of the expectations-
augmented Phillips curve in the wake of Friedmamésidential address demonstrated that the
potential of Samuelson and Solow’s article as algst for important research was largely

realized.

Appendix. The Data
Only two data series are actually deployed expfiait Samuelson and Solow’s paper: “average

hourly earnings in manufacturing, including suppéents,” which they refer to as Rees’s data (p.
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187) and the unemployment rate. Rees (1959, Tialgp. 15-16) presents this data, as well as
data for labor productivity (with a gap got produity for the years 1890-1898) for the period
1889-1957. Samuelson and Solow do not specifuecedor the unemployment data, but Hall
and Hart (2012, p. 64) say that Solow recollecis trebergott’'s unemployment series was
spliced to the series from the Bureau of Labori§tes. The data in Lebergott (1957) run 1900-
1954.

Hall and Hart, as we have noted, ignore the wade, &nd they say that they take the
price and unemployment data that they use froniettmmomic Report of the President
(Eisenhower 1959), noting that it was availabl&#muelson and Solow. They assume that,
because 1958 was the last full year before Samuelsd Solow wrote their paper, only data up
to 1958 would have been used in their study. ®hikbelieve, an incorrect conclusion. It is true
that Samuelson and Solow wrote their paper forgmtagion on 28 December 1959. It was,
however, not published until May 1960. TBeonomic Report of the Presiddiisenhower
1960), in fact contains unemployment data throu@9] and was published on 20 January 1960.
They would, therefore, have had an opportunityddate the data through 1959 when revising
the paper for publication.

There is a stronger reason to believe that Samuelisd Solow did use data through
1959. Their Figure 1 circles thirteen data pointsich it says are from “recent years.” Mapping
those points onto the actual data shows that tbeyotlinclude 1945 or 1946, but do have points
that correspond to all the dates from the elevemsy#947-1957. The additional two points
appear to correspond to 1958 and 1959 once a chagbeen made for unemployment rates for

those years.
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The problem of choice of unemployment rates atimeause thEconomic Report of the
Presidentpresents an series on old and a new definitionariemployment rates. The old series
agrees with the Lebergott series. What is mormugéson and Solow say that the
unemployment rate for 1953 is 2.5 percent, whidhésvalue for the old series — the value for
the new series is 2.9 percent. They also sayttleatalue for 1958 is 6.2 percent. But where did
they get that number? The old series stops in 3982he value for the new series is 6.8
percent. My guess is that they either obtainednapatible number to the old series from
Lebergott or some other researcher directly orttinay interpolated the old series value from its
relationship to the new series, which starts in719¥y own interpolation using a regression of
the old series on the new series yields a vale3for unemployment in 1958. Hall and Hart
use the data from the old series until 1946 arahriectly, data from the new series from 1947-
1958

A question arises as to which years are refleict&hmuelson and Solow’s Figure 1.

Hall and Hart (2012, p. 70, note 16) say thatfierts 50 or 60 years. But a careful count of the
points on the scatterplot show that they numberl6the data end in 1959, then the period
covered would be 1893-1959. This span does nat tieesvirtue of starting as early as the Rees
data (1890, allowing for the loss of one year ticulate growth rates) or for starting as late as
1900, dictated by the coverage of the Lebergoti.d&ne possibility is that they really did start
in 1893. Another possibility is that they omittieeb data points by mistake — something easily
done on a graph obviously constructed by handhi possibility would be that two of the
points were so close to two other points that fladgd to show distinctly. Something like this
happens on our Figure 1 in which the points for5188d 1957 are so close that the circles are

not distinct and what are actually fourteen cirghethts (1946-1959) appear to be thirteen. Itis

" A fact determined by comparing data that senetptivately for the series that they aatilsnew
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conceivable that careful measurement of the posital the points on Samuelson and Solow’s
Figure 1 might allow us to definitely say which estre represented there, but it hardly seems
an exercise that would repay the trouble. Nonthefissues raised in this or Hall and Hart’s
paper would be resolved on that basis.

The actual data used in this paper can be dowetb&adm:

public.econ.duke.edu/~kdh9/Source%20Materials/Sof#20and%20Data/DataandDocumentation_for_SandS_

Paper.xlIsx

The data run 1890 to 1959 with wage and produgtil@ta converted to growth rates, and the
basic data is defined as follows:

Labor Productivity
Output per Man-hour, Manufacturing
Units : index 1929=100;
Source: 1889-1957 (with lacunae 1890-1898): R#@59), column 6.

Prices
Consumer Price Index
Units: index 1957=100;
Source: 1889-1957: Rees (1959), column 4;
1958-1959: Eisenhower (1960), Table D-38 (inde47:2949 = 100 converted to
1957=100).

Wage Rate
Total Compensation (including Wage Supplements)
Units: dollars per hour;
Source: 1889-1957: Rees (1959, Table 1, column 3);
1958-1959: Eisenhower (1960), Table D-24 adjuatetbllows:
Compensation_Rees1.158€ ompensation_Eisenhow#r0.0283

Unemployment Rate

Civilian Labor Force Unemployed as a PercentagéhefCivilian Labor Force

Units: percent;

Source: 1890-1899: Sutch and Carter (2014), TR/ O;
1900-1928 Department of Commerce (1960), Serieg D4
1929-1957: Eisenhower (1960), Table D17, old daéns;
1958-1959: Eisenhower (1960), Table D17, new digbims, adjusted as follows:

Unemployment_old= 0.9712Jnemployment_new 0.2597

(Note: these series are agree with, or are basdldeomethods of, Lebergott 1957.)
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Figure 1. Unemployment and Wage Inflation 1890-1%
Data and regression lines for four periods: Eaéf) Century (1901-1914; 1919-1929); Depression (1938L); Postwar (1946-
1959); Other (1890-1900; 1915-1918; 1930-1932)
Source: see Appendix.
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Figure 2. Samuelson and Solow’s Price-Phillips Cue and Unemployment/CPI Price Inflation Data for the
Postwar Period.
Source: see Appendix.

26



