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ABSTRACT

The convention#l wisdom among economists today is that wages have become
less sensitive to aggregate economic conditions, mainly because of changes in
labor market structure and changes in wage contracting mechanisms brought about
by countercyclicalvpolicy and social insurance. This is re-examined here by
using a wider range of data sets and a longer time frame than in any previous
study and by paying close attention to differences in the way the prewar and
postwar wage series were constructed and the effects of aggregation across
industries. The results show that the response of nominal wages to
unemployment and output, conditional on previous inflation, is about the same

today as it was 100 years ago.



I. INTRODUCTION

Nominal ~wages are generally believed to be less sensitive to the business
cycle today than they were before World War II. Labor markets have changed
considerably since the turn of the century in terms of occupational.and-‘
industrial mix, collective bargaining coverage, methods of wage payment,
average job duration, workforce demographics, and government regulation. At
the’cost of some oversimplification, employer-employee matches today are much
.more likely to be long term contracts with a focus on lifetime compensation as
opposed to spot market relationships with the wage rate being the key
instrument for market clearing. ‘If‘the fix-wage sector of the economy has been
growing relative to the flex-wage sector, then it follows as a first
approximation that in the aggregate wages should have become more rigid.

Even if labor market strueture were the same today as at the turn of the
century, the wage-setting process is likely to have adapted to stabilization
policies and the widespread availability of social insurance. ,Forward-looking
workers and employers today anticipate that if the economy contracts or if it
expands too rapidly, steps will be taken to attempt to return to a sustainable
growth’path, Expecting‘a return to-full employment, wages need not adjust,

- especially if the unemployed have other means‘of support. Such rigidity would
have been irrational before World War II, especially in periods when the gold
standard was being followed. |

On the surface, increased rigidity in wages is difficult to reconcile with
the apparent increase in the stabillty of output since World War II. One
pos51bllity, suggested by Taylor (1986), is that shocks in the postwar perlod

have been less frequent and less severe. (Henceforth the terms prewar and



pogtwar should be understood to refer to World War II.) Romer (1986a, 1986b)
has presented evidence suggesting that the greater instability of the prewar
economy is partly attributable to the poor quality of the data. She speéulatés‘
‘that the gains from stabilization policy could have been offset by greater
instability caused by rigid wages and prices. The conventional view that wage
rigidity results in larger employment fluctuations has been challenged by
DeLong and Summers (1986) who argue‘that wheneﬁer there is a fall in wages and
prices, expectationé of furthér decreases develop. Despite the supply
stimulus, the increase in real interest rates gene;ated from deflationary
expectations reduces aggregate demand and in many cases the net effect is
contractionary. They conclude that the greater stability of the postwar
economy can be attributed at least in part to more rigid wages and prices.

Even though the premise that wages have become more rigid has a
theoretical foundation and is widely accepted as a stylized fact, the evidence
is conflicting. Sachs (1980) is most frequently cited as eﬁidéncerof increased
wage rigidity between the pre- and postwar periods; Gordon (1982, 1983),
Mitchell (1985), and Taylor'(1986) reach similar conclusions. However,
Schultze (1981) finds no change in wage rigidity and Gordon (1975) finds wages
to be less rigid in 1954-1970 than in 1900-1914. A number of early Phillips
curve studies also made prewar and postwar comparisons and their resulfs,

vSummarized in Gordon (1975), are also éonflicting.

The putrpose of this paper is to re-examine the issue of whether wages have
become more rigid in‘the postwar period) The main contributions of this study
are the use of a large number of déta sets at both the macro and industry level

and the careful analysis of the sensitivity of the results to sample period,

aggregation, and the different ways in which prewar and postwar data on wages,



‘ fxoutput; and'unemploymentlwere‘constructedts Even'if the»hyPothesiS'of increased
'iiwage rigidityrwithstands:closer';crutiny,‘it is impossiblevtovdetermine"with
_ aggregate.data whether,the rigidityviS'a consequenceiof‘structural chaﬁge or
' economic policy ‘With'industry wage. data andvhistorical'informationvabout
» structural change within each industry, this questlon can be examined more -
r:’closely ” | | |
' This study does not test theoretical models of aggregate labor market
o behavior (Kniesner and Goldsmith (1987) prov1de a good summary of both theory;'
' and evidence regarding such’ models ) It is beyond the scope of this paper to
~presolve the differences within the profess1on on how the relatlonship between
,:j'wages and output should be spec1f1ed The focus on nominal wages is
traditional in the Phillips curve 11terature and 1n many theoretical ‘models of
aggregate supply »The econometriciapproach is to estimate relatlvely,feW'
unrestrictedpcoefficientslwith a‘simple, standard methodologyvover:all"

;javailable data sets The robustness of the results is established by o

,_’developing new data series rather than examining alternative estimators. This

s necessary because of the large number of data- related issues 1nvolved in-

'71histor1cal comparisons Also the use of w1dely used and understood proceduresh'
“facilitates comparisons of the results reported below to the studies cited C‘
°y5above, all of which used similar procedures ,I_beginvby,using'the busineSS»lx'
, ,ﬁcycle as the unit of observation‘ RN - | |

1o

 II. WAGE ADJUSTMENTS OVER THE BUSINESS CYCLE

The 1ntroductory sectlons of Cagan s (1975) and Sachs' studies of wage andibv

“tprlce behavior over the business cycle focused on contractlons Here wage ;"
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;behavior.inbexpansions is also examined. Table 1 reports the rate of change'of
wages at the beginning and‘the end of contractions, based upon annuai wage data
from Rees (1960, 1951) for 1890 through 1941 and from CITIBASE for 1947 through
1987. The dating of peaks'and troughs comes from the NBER calendar year
:, husiness cycle chronologies in Moore and Zarnowitz (1986). Wage flex1billty in
:each contraction 1s.1nd1cated by the dlfference in the rate of wage change
| - between the trough and the peak. |
The overall pattern suggeSts that wages were much more flexihle during

contractions before World War II than afterwards. Wage growth dropped by an
baverage,of‘1,7 percent during postwar contractions - a much smaller figure than
‘the 8:3 percent average drop in wage growth during prewar cOntraCtions. The
v rate of wage'growth never dropped by more than 5.3 percent in the postwar
:«period, whereas it dropped.by more than 6 percent in eight of the 13’prewar
contractions. Postwar wage growth in expansions never accelerated by‘nge than
3.6 percentage points; wages_snung-upwards-hy a wider nargin in seven of.13 -
prewar expansions.

o Raw comparisons of prewar and postWar cycles can be misleadingvif the
,amplitude orlduration;of business cycleshvaries_significantly between~the two
u;periods._‘Foilowing‘Sachs and others, the peak to trough changedin.the output
gap is used‘here to measure the severity'of.contractions; 'Potentiai output:is

‘”estlmated by regressing the 1ndustr1a1 production index on a cub1c tlme trend
| tp unemployment and a constant ‘and then calculatlng predlcted values at‘the mean f:

"unemployment-rate. One equation was estimated for 1890 through 1941 us1ng the
INutter (1962)‘output'1ndex; another:was estlmated_for 1919 through 1987»using
:the Federal Reserve Board index. ‘(Details about”data’sources and the methods

',;used to construct varlables used in the ana1y51s below are reported in the data'



_Téble 1."Percéntage chénge in&hanufacturing wages duting‘contractions and expansions‘

‘Yeaf:béforeﬂpéak ‘Peak to ‘"Change duringﬁ' - Change dﬁrihg

. ’ o to peak s trough contraction - previous expansion
- Peak  Trough- -~ - (L) . (2 S (2) - (1) . (1) - (2 in row above)
1890 - 1891 0.0 : o
1892 1894 . : 0.7 -7.9 -8.6 0.7
1895 1896 -0.7 4.3 5.0 7.2
1899 1900u 'Vv 6.6 3.4 -3.2 2.3
1903 1904 - 3.0 -0.6 -3.6 -0.4
1907 1908 3.8 -3.7 -7.5 4.4
1910 - 1911 6.4 2.0 4.4 "~ 10.1
1913 1914 : 6.8 -0.4 -7.2 4.8
1918 - 1919 - 32.0° 14.4 -17.6 32.4
1920 1921 15.9 -11.8 -27.7 1.5
1923 1924 10.6 3.4 =72 22.4
1926 1927 0.8 1.0 0.2 2.6
1929 .~ 1932 - 1.5 -12.2 -13.7 0.5
1937 - 1938 - .11.8 -0.5 -12.3 1 24.0
1948 1949 9.1 3.8 -5.3 .
1953 1954 _ 5.7 2.2 -3.5 1.9
1957 1958 4.7 2.8 - -1.9 2.5
1960 1961 3.2 2.4 -0.8 0.4
1969 . 1970 6.0 - 5.1 -0.9 3.6
1973 1975 7.0 9.2 2.2 1.9
1979 1980 -~ 8.5 8.6 0.1 -0.7
9.9 6.3 6 1.3

1981 1982 -3.

Sources: Business cyClé'dating by NBER, as réported in Moore and Zarnowitzv(1986);"
prewar average hourly earnings:is from Rees (1960, 1961) as discussed in text;
postwar average hourly earnings was drawn from CITIBASE in May 1988.



appendix. ) The-aVerage of the’tWO estimates of the change.in:the output gap is
tused for peaks and expansions when walues from both indexes were available

These estimates of the change in the output gap were used to sort
.contraCtions into three groups of roughlyiecual size with relatively few cases
nearﬁthe boundary lines: miid contractions where the change in the output gap
is 1ess than 7.5 percent; moderate contractions where the change in the output'
gap is between 7.5 and 15 percent; and seVere‘c0ntractions where the'change in
‘the output gap is 15 percent or more. Table 2 reports the'change in thevoutput
gap and the accelération of wage growth for each contraction.

»ThehreSults for mild and severe contractions are consistent with the
conventional wisdom that wage rigidity increased in the postwar era. Ewen
though the m11d postwar contractions were somewhat more severe than the mild
prewar contractions, the rate of wage growth slowed by a mere 0.5 percentage
points in‘pOStwar contractions versus a modestly higher 2.5 percentage.points
in the prewar antraC£iénS.'vCOmParisonS:baSed upon severe contractions are
problematicras‘there is oniy one snch~contraction (1973-75) 'in the postwar:era

.'and it took place during'a‘time of sharply rising energy priées.‘-Yet the |
‘average 14.6 perCentage point ‘decline in wage growth between the_peak~ano
trough of!thehpreWar contractions is completely‘out of line With the postwar
experience. Toaay’s-workforce'has'not,Charted such territory.

In moderate_contractions the prewar and postwar rates of wage deceieration

- run counter:to:the;GOnventionalvwiSdom. ‘Wage growth slowed by 3.6 percentage
.points*inimoderate pOStwar'contractions{ In prewar contractions it'slowed By
3. 2 percentage p01nts ‘Thefsewerity-of‘these contractions is‘identicalh(a'IO

_percentage p01nt sw1ng in the output gap) for the prewar and postwar .era.
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Table 2. Percentage change in manufacturing wages during
contractions, by severity of contraction

_ Change in Change in

Peak - Trough wage growth - output gap

Mild contractions
1899-1900 - -3.2 -1.6
1910-11 -4.4 -7.4
1926-27 0.2 -3.4
1960-61 . -0.8 -3.5
1969-70 -0.9 -7.3
1979-80 0.1 -5.5

Moderate contractions

~ 1895-96 ‘ 5.0 -12.3
1903-04 -3.6 -9.0
1913-14 -7.2 -9.7
1923-24 -7.2 -9.4
1948-49 -5.3 -10.0
1953-54 -3.5 -9.9
1957-58 -1.9 -10.8
1981-82 -3.6 -10.9

Severe contractions
1892-94 ' -8.6 -24.7
1907-08 -7.5 -20.9
1918-19 ‘ -17.6 -16.4
1920-21 -27.7 -27.3
1929-32 ' . =13.7 -74.2
1937-38 -12.3 -28.0
1973-75 . ’ 2.2 -18.2

Sources: Wage data from Table 1; derivation of change in output
gap is discussed in the text. :
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Romer’s (1986b) evidence indicates ﬁhét estimates of industriai'pggduq;ipn
’ béfbre 1914 exaggerate cyclical‘ﬁariability. -If so, then the gfoupings in
Table 2 ﬁay not really hold the severity of these contractioﬁs coristant. -
'Throwing:oﬁt all contractions before 1914 leaves very few degrees of fxquom 
but is instructive nonetheless. This leavgé‘two.mild‘and moderate prewar
cont;gétions ﬁith.avgfage wage deceleration of 3.0 percentage points. The.
aVerage rate of wage deceleration,in éll seven mild or moﬁerate postwar
- conitractions is a slightly smaller 2.3 pércentage pOintS;

Another way to ﬁest‘for chénges in cyclical,wagé_rigidity'is to regress
© the rate of Wage‘aécelgration in each contracfion on the change in‘the gutpﬁt
‘ gaﬁ, the ¢ufationA(in months) of the éontraction, a postwar binary variable;‘
band an interac;ion term between the binary and‘output‘gap vgriables. Tbe'
bfollowing rééultévweré obtained:

Wage accelerati§n.-v-.163 + .351 * Gap + .048 * Postwar

’ : (.040) (.118) (.060)

-.213 * Postwar * Gap + .004 . * Dufation, RZ:F .485

(.515) ‘ (.002) ’ ‘
The coefficients of the binary‘and interaction variables indicate that_fork
swings in the output gap of 1ess‘than 22.5 percentage points, wage grdwth
 3ctual1y‘d¢c1inés‘mo$e in thé.postwér than thé prewar era.

Table 3 reports acceleration of wage growth for expansions grouped into
three categoﬁies: mild expaﬁsions whefe'the chaﬁge in‘thé'output gap is>1es$
‘thaﬁvlo peréentage points; ﬁoderatelexpansions where the.butpﬁt gaﬁﬁchanges
between 10 and 20 percen;age-points;‘and:shafp éxpahéions where the output gap
grows by more thén 20‘percentqge pointé. There are only two sharp expansions,

both in the prewar éra, Wages accelerated by an‘avefage'of 23.2 percentage "'



~ Table 3. Percentage change in manufacturing wages during
: ~expansions, by sharpness of expansion

_ ' Change in v _.Change in
Peak - Trough .~ v ... wage growth o . output gap
Mild expansions

1891-92 0.7 2.0

1919-20 1.5 3.2
©1924-26 . -2.6 - 8.8
1927-29 0.5 6.1

1954-57 2.5 5.2

1958-60 0.4 5.3

1970-73 1.9 6.8

1980-81 1.3 ‘1.4

R Moderat¢ ékgansioﬁé'

- 1894-95 , 7.2 11.3
1896-99 S » 2.3 14.6"
1900-03 - -0.4 12.7
1904-07 , A 13.8
1908-10 : 10.1 15.2
1911-13 y 4.8 12.3
1914-18 , 32.4 17.2
1949-53 1.9 18.0
1961-69 . 3.6 . 18.5
1975-79 0.7 S11.7

Sharp‘expansibns
1921-23 S S 2.4 31.6

8

1932-37 2.0 44,

Sburées; Samé'as‘Téﬁle,Z.



j pQ1n§sgin tﬁese-two'céses}Joncevégain this is beand the realm of postwiar
exper,ieh,c.er. |
| A_cﬁmparati&e.analysis must focus on mild and moderate expaﬁéioné. Wage
‘aCceléréﬁion isvmo:e sluggish in the prewaf (.02 percent) than postwar -
- (1.5 percent) periods’fo; mild expansions. In contrast, wages were ﬁuch moie
’quardlY'flexiblé in'moderate expansions in the‘prewar than the postwar period;
gVén if one'excludes'the 1914-1918 expansion -as a wartime outlier; Regression
énalySis pf the rate of wage acceleration during éxpansions also indicates that
wgges were more upwardly flexible in the pfewar period for expansions, ekcéﬁt
‘”_ﬁhen”;hé upswiﬁgAin the output gap is below 3.2 percentage points. :
'On-balancevthe.sﬁpongest evidence iﬁ,favor of the hypothesis of greater
wggé ;igid;ty'ovgr ﬁhe business cycie iﬁ the postwar period'is the failure of
vwggé‘ggOWth-tq‘sharply decelerate in the severe 1973-75 contraction arid the
_ gfeate; wage acceleration found in moderate.prewér expansions. These results
are cdnsidérably wéakér than ﬁhose reported by Sachs. This is p#rtially.,v
attributable td»maﬁing corrections in the wage data and business cycle datihg.n
""that‘wére pointed out. by O'Brien (1985). iThebothe_r differencerbetween‘thév
‘a?p:oagh ﬁggd here and that used by Sachs concerns the construction of th;
fo@;put gap variab1e. ‘Potential output is estimated with a cubic instead of a
liﬁéér‘timé_trgndzand the préwar sample extends through 1941 instead of ending
in 1929. . |
The.combinedJeffeqt:of'a different dating scheme and a-differeﬁf "
'estimg;ing_éq@ation has=a'significant impact on the way some cohtractiénéfare
?’,élaééifigd. 'fdrvinsﬁance Séchs classifies: the recession beginning in Janﬁary‘
18931an§ ending. in June 1984 as a mild contraction. Under the annual dating
 §ystem.the_pe;k;occursbinjl892 and the decline in output between 1982 and 1983

 ",is Lérge enough to make this episode a severe contraction in Table 2.



Output and employment>growth generally vary considerably‘within each
‘busineés cyéle; vThiskis most evident in quarterly and monthly data, but eveﬁ
in the annual data that mﬁst be used here there is no small amount of

iﬂtracyclic variation.‘ The remainder of this paper reports the results of
annual wége change equations estimaﬁed over various data sets for the prewar

and postWarvperiods.
iII. SPECIFICATION AND DATA

Viewed strictly from é univariate perspective, there is no question that
wages were much 1e§s rigid ih the prewar period. The amplitude of the average
wage cycle was much.greater in the prewar period, as shown in Table 4 and
figure 1. Wages grew py'no less tﬁan 1.8 percent and no more thaﬁ‘9.9 percent
in the postwar period, whereés wage grbwth in the prewar period ranged between
-12.2 and 32.0 percént. The standard deviation of annual wage growth was more .
than three times larger in Ehe prewar than the pdstwar period, eveh though mean
vwége annual gréwth‘was considerably larger in the postwér pefiod;

The dur#tiqn of wage'cycies ﬁas also much shorter in the‘prewar‘period.
Figure 1 shows that the usual pattern wasbtwo or threé years of Wagé growth‘
followed by one or two years of decline. 1In contrast the postwar peribd is
marked by what is essentially a 20 year wage cycle‘beginﬁing in 1960 and
éulminating in 1980. This phenomenon is indiéated more precisely by the siﬁple
autocorrelation'coefficien;s feported in Table 4. Wages ih the postwar period
- are autocorreléted for‘five years,»whéréas in the'préwarvpériod aﬁtdCorfélation

_ vanishes after one year.
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Table 4. SUmmary statistics for percentage change in wages,
1891-1941 and 1948-1987

1891-1941 1948-1987

Mean 3.4 ‘ : 5.4

Standard deviation : 7.9 ) 2.4

Minimm - : -12.2 , 1.8

Maximum v 32.0 ‘ ‘ 9.9
Autocorrelation:

1 year - .397 w o .667

2 years .050 .528

3 yeafs .053 , .515

4 years -.074 .374

5 years -.105 .220

6 years .030 .053

7 years .091 -.028

Sources: Same as Table 1.



:i99§21teth?§ewsﬁtikin diﬁfe?enGGS-:thévqueStiOn ofﬁwhethef;w@geSrhave
‘V;Qe}qq}pe;‘:}np;:e‘» rlgid in.the postwar. pexi'i,qd‘.;canriot be answeuredvs‘olely'.;"w.itvh
univgréasé}¢Vi@%P¢e4 ”Bywaefinitiohﬁﬁage,rig;dity:implies,affailure to respond
to ?9@eakiﬁda9f»5999k; ;The_conventiqnalfﬁgcus‘isfbnfthefrelationship;betweéﬁ
.Wége,sr9WEh:andﬁﬁggﬁésage,economiC»actiVity,fas indicated'by:eitheffthe=°“tput
_\g:-.lp_.;orb' the unemployment rate. The_p,a-t,tg;;;-‘;s in Figure 1.need not-indicate -that
. wages .wg_ije g@gei};ggpqgsive _to the ,rbps;.ne_'ss ;c:ycl,e’ in the -prewar ::pér‘iod. “These
.Patternsaﬁﬂuldwélfﬁyke at;;ippgqbie to)(l);fewer and lessfsevef¢*5W1Q855in
~output, (2) improvements in price stability, (3) changes in Labor market
structure, or (4) differences in the. w&y,,thé data were constructed.

Phillips curves are conventionally estimated by regressing the rate of
change of wages on ﬁn;9§99§5.Qﬁm?naxvéri?blﬁnand»expectgdﬁinfLationJ ‘Because
the purpose of this paper s to compare the slopes of Phillips curves from
different historical periods, a time trend is also included in the model ‘to
_prevent trend differences from being incorporated into chér-coefficiénﬁs; In
Some ,Pe?.fi.,"xd;? serial ,FQ?r,e‘létiPn ivs present, presumably revfl.ect'_ing |
bggpgégxrelgggd yarigblgsbthgt have been omitted from phe.equation,andﬂarebbb
Ait};}épét}td;ent from the other right-hand side variables. 'fo make walid '}.hi»st-ori’cal
flcomp§r§§ops,-a common spppification»is.ngcessary S0 én AR(1l) term is included
| iﬁ,?il the results r%ﬁéfEeé here. The primary specification analyzed b¢16w is
the equation | | |

(L) Dwe = ag + aqUt + @gUc.1 + = ap4iDpe-j + agT + ¢,

where Dwy = percentage change in nominal wage, Ug = excess demand in the labor

_market, Dpg = percentage change in price level, T = time trend, and
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e _baetil.+:yt,lvThe'equation iSvestimateo using Beaoh andfMacKinnon's (1978)
i']maximumvlikellhoOd procedure,that‘produCesvestimatesfof'a without losingpany .

_.thervations. | - | ”
| A féw commentS'about the particulars of this specification’are in order.
Tmo different variables are used as measures of excess demand in_the»labor',
market:bthe unemployment'rate:and the difference-betweeniactual ano potential
h;outputi(as constructed'in Section II). Despite the Welléknownhlimitations of
' thehLehergott unemployment'seriesilit is used here'hecause'(1)-unemploymenthis
'generally’believed.to be the best lndicator of aggregateblabor'market
j,‘conoitions;‘(Z)”it permits an additional check-on the robustness offthe output"
'ngapfresultS' and'(3).lt has been used Widely'in previous studiesL The prewar
analys1s uses the: output gap measure derlved from Nutter (1962); the postwar
analysis is based on the FRB's industrial productlon index. These prewar ‘data
b'seriesbon unemployment and output are thought to be excessively volatile, the
sensit1v1ty of ‘the results to this issue is examlned in Sectlon V.

Blanchard and Summers‘(1986)-and Gordon (1988) among others,vhaue
‘lncluded_lagged excess oemand rariablesutovtest for the presence‘of hysteresisl
In preliminary data‘analysis§ the restrictionvoésoicould not be‘rejected-in a.
number ofmthe prewar.data-sets. Some would argue that.this indicatesvthe"
.presence of»hysteresis; although»Kennan (1986) pointssout:thatpSuch'a finding,’
can‘be:lnterpreted iﬁ a number of:different‘waysﬁ vBelow results uith'andff
mithout the mzeo restrictionvare reported; |

ll.‘EXPected changes in prices are proxied by.includrng three'lagged inflation :
vrates‘ Even by: the standards of the Phillips curve llterature of the l970s s
"th1s is not a’"state of the art" spec1f1cat10n but there are some sound |

'

“reasons for belleving that it 1s the most approprlate one in thlS ‘case. fThe”
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priéé level wasvétable or declinfng during almost all of the prewar périéd.
‘The only signifiéant inflation wés‘that which occurred during and‘afteeror1d> 
War I. In such an environment it is difficult to bélieve that inflation rates
from‘morevthan three Yéars,ago had é systematic effect on inflatioﬁary
expéctations.- Méhy’postwér studies.have used four or more years of lagged
inflétibn rates, but such.ap app:oaqh in the prewar eré;is‘likély‘to only -
reduce the efficiency of the estimates. |

| It is also commén practice in pbstwar equations»fo-restrict the sum of the
coaffiqients:of ﬁhe lagged'inflatiqn terms to equal one. This makes lictle
‘seﬂse in avétudy comparing prewar aﬁd postwar wage rigidity_because the prewar
- price indexes are based on less informétidn. To the extent that prewar
inflation is meésured with error, restrictions on,the'inflétion éoefficiencs
are likely to produce biased estimates of ay.

Dummy vafiablesifor-wars, oil shocks, wage guidelines, or wage'controlé
are not iﬁciuded in the:model.v Parameterizétidn ofvresiduals can give a false
imPreésion about_ptecisioﬁ of the estimates and allocate an ﬁndge ihfiuence_on
the cpefficiénts to particular observations. Further; there is ho objective
eriterion other than gdodneés-of-fit for defining such variables.

| The measure used as the dependent variable is the petcehtage~change'in‘
»avérage hoﬁrly earnings. .There is no adjustment in aﬁy of the prewaf:data'Sets
for overtime.‘~Benefits are excluded from the analysis as well because dataiare
‘unavailabie until 1929. The percentage change in prices is based.on.the'
ﬂConsgmér Price Index (CPI-Uj. All of the péstw;rfdafa were obtainedxfrom
'CITIBASE in March 1988. | |
| Rees,(l959)ﬂis the standard-source of prewaf wage data. This éeries iS»

based on data from the Census of Manufactures and-the'Annual'Surveyé of ¢
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Manufactures, with interpolating.data from the Conference Board for 1520-1931
ﬁnd BLS for 1932-49. The procedures that Rees had to follow to splice these
various series together to get consistent estimates of wage levels are reported
in Rees (1960). 1In some caées they produce erroneous estimates of the
percentage change in wages.‘ For instance Rees noticed that the Conference
Board data\probably underrepresented the South and overrepresented large firms
and Should be adjusted downward to mesh with the rest of the series. To do
this he adjusted the Conference Board data downward by 6.4 percent in 1920 and
11.4 percent in 1932. Between 1920 and 1932 the adjustment factors are
obtained through linear interpolation. 'Thus, the observed rate of change in
wages in the Rees (1959)‘sefies.is a weighted average of the actual rate of
change in the gnderlying data and tﬁe induced rate of change created by Rees'’
interpolation procedure. Alsé, the Rees (1959) series does not incorporéte
revisions later made for 1890-1898 and 1920-1931 in Rees (1961, 1960); These
revised‘estimétes are used in this study.

A limitation of éll these series is that there are no controls for
variations in industrial mix across or within different data sets. Also, the
data for 1890-1919 rgly heavily on three states: Massachusetts, New Jersey, and
Pennsylvania. To learn more about the prewar Phillips curve, (l) is estimated
over the Conference Board data and the series for 1890-1926 constructed by
Douglas (1930). The main advantage from using these two data sets is that they
~ provide additional information about prewar ﬁage behavior. An additional
.advantage of the Conference B§ard data is that there are no interpolations,
whéreas:an additiona1~advantage of ﬁhe Douglas data is that it extends béyond

. manufacturing.
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blhe.Conference.Board data are'examined in.two.differentiformats; Beney:

» (l9369 reports monthly’data.for‘dune.l920.through June 1936, with adgix;ﬁonth»
:gap in the firstlhalf of 1922.‘ The percentage change in.wages-from one June to
’bthe=next fs'used-beIOW Conference Board (1946) reports annual average wages:

for. 1920 1945,‘a110w1ng the analysis to extend through 1941 These averages

omit thetfirst'five'months of 1920 and the-first 31x~months of'l922* Following

‘Rees.. (1961), Creamer s series is used as a benchmark for estlmatlng ayerage o

. wages in-those;monthsu |

pln‘comparingfwage rigidity from-lSQOvto before World.War l, both the Rees

~ (1961) and Douglas.data sets. can be used. The Douglas datavset extends‘through
v’l926 and overlaps with the ConferencenBoard.data-' Thus,‘the results reported

:.below will be based on multiple comparisons, thereby reducing the- burden oft any

'vsingle data set.

IV. RESULTS

Beforevexamining the econometric results; it.is usefulbto look at thepraw
. data on wage growth and unemployment for the prewar and postwar perlods E
_.displayed in Flgure ‘2. Data points. for adJacent years are connected so’ that
each graph. displays three variables unemployment, wage growth, and time. The
scales of each graph are set to make the slope of theltradeoff:between_i.-'
unemployment and wagengr6wth.comparable for'thevprewar‘and,postwar period;'

| - At first glance,'the slopevof the tradeoff between wage growth and,.
unemployment seems to;be-much.greater in.the prewar period, Figure‘2tshows

that prewar wage growth tends to be much higher when the unemployment rate was

- below 6 percent than at higher levels of‘unemployment ~In contrast, the
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average level of wage growth in the postwar period varies only slightly with -
~the unemployment rate.

‘.Conclusions,about thebprewar period are sensitive to inclusion‘of lQlEf
through l923; a sharpvwartime expansion followed by a'sewere.contraction; .Wage'
growth_aCCeleratedvduring World War I from 2.7 percent in 1915 to‘32.0 percent"
vt in 1918 while unemployment was falling from 8.5 to 1.4 percent By 1920 wage .
‘growth had decelerated to 15.9 percent and unemployment rose to 5 2 percent |
Another large sw1ng in wage behavior followed in 1921 when wages fell by 11 8
.percent and unemployment rose to ll 7 percent Wages fell by another 7 6
percent in- 1922 but then rebounded in 1923 to increase by 10.6 percent. A‘At
the same time unemployment was falling to 6 7 percent in l922 and 2. 4 percent
11n 1923 If these eight observations were removed from the prewar graph in

Figure 2, it would be much more difficult to claim that there was a 51zab1e

o difference'in wagearigidity between the prewar and postwar periods.

'”Estimates.of four different specifications of,equation'(l) (currenta‘
unemployment rate, ‘current and lagged unemployment rate, current output gap,:
" current and lagged output gap) are reported in Table 5 The key result can be
“seen by comparing the excess demand coefficients for 1891 1941 in: row 1 to“

| those for'1948—1987Jin row 2'_ Between 1891 and 1941 a one percentage point
;l 1ncrease in the unemployment rate is assoc1ated w1th a 1 1l to 1.2 percentage
point decrease in thevrate.of wage growth The same’ change in unemployment in
h"the postwar period isvassoc1ated with a 1 0 percentage point decrease in the‘y
rate ofawagefgrowthk There: 1s no economlcally or statistlcally meaningful |
difference between these two sets of estlmates Table 5 reports the excess'y

demand coeff1c1ents only Summary statistics appear in Appendix Table 1
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Table 5. Business cycle coefficients from Phillips curves, 1891-1987

[
v

‘ Unemployment ~ Output gap
‘ coefficients coefficients
Period : -
and @ @ 3 @
Source ) Ut Ut ' Ut-l Gt Gt Gt-l
1891-1941, Rees (1960, 1961) -1.129 -1.181 1.0 314 316 -.205
A (.254) (.242)  (.255) (.072) (.076)  (.088)
1948-1987, CITIRASE -.987 -.982 2% .208 215 -.016
| (.246) (.264)  (.224) (.036) (.040)  (.042)
1891-1914, Rees (1961) -.543 -.649 .215 .247 210,102
‘ | (.144) (.175) (.198) (.084) (.093)  (.106)
1891-1926, Douglas - 604 -.902 .805 411 421 -23%
: (.259) (.254)  (.262) (.101) (.109)  (.140)
1921-1936, Beney ' -.429 -1.336  1.223 .162 332 -.29
(.433) (.432)  (.39) (.128) (.130)  (.130) -
1921-1941, Conference Board  -.538 -1.076 .993 .161 o 2% -.176
(.256) (.261)  (.268) - (.068) (.076)  (.094)

Note: Standard errors appear in parentheses.
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-

-‘.eéﬁﬁiéfé*régféssidﬁiéééffiéieﬁcs{ in Appendix Tables 2 thrbugh 5; residuals, in o
vAppendix Tablés 6 and 7. | | h
The output gap results indlcate that the prewar-postwar dlfference in waged
rigidity is modest at best A one percentage point decrease in the output gap
is correlated with a 0.3 percentage point 1ncrease in wages in the prewar
‘ period versus a 0.2 percentage point increase in the postwar period Although
Vthls is a slightly larger difference than obtalned for the unemployment rate‘
‘variable (regardless of which version of Okun s Law" is used to make the . '
v’comparlson), 1t would . be dlfficult to claim that it resulted from any factor
"vother than the impreciSionvofveach estimate In contrast' Sachs- output gap
. coefflcients were 3. 8 to 6 1 tlmes larger in the prewar ‘than the postwar
psample;
| ﬁhy sﬁaﬁi&;thé_fiﬁ&iﬁgs'in thé first two rows of Table S'Be considered

Q.mofefpersuasiyé‘than‘thé confliCting‘resultsiobtained in:preyious comparisons
Of prewar and postwar wage rigldity by Sachs, Gordon, Schultze and others? One
:w;y'éslanéwafléﬁis’§uéstion is to‘estimate.(1)10ver other sources Ofvprewar .
data. The 1891 1941 series analyzed in row 1° is actually a blend of series
{developed by Rees and the Conference Board. It is natural to ask Whether the =
»vresults still hold up ‘when these two series are examined separately The»
reSﬁlts may différ because of differences in the ways.the seriés arel
constructed or because the relationship is not stable over the entlre 1891 1941
brhvperiod. The serles constructed by Douglas 1s also worthy for examination for :
,'Eué samerreasonS'v The‘results for these addltional data sets appear in rows 3 S
‘ui}through 6 of Table 5. | |

, The flndings across all prewar data sets are very comparable to each

'V;Léfother' The unemployment rate coefflcients obtained w1th the Rees (1961) and
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Douglas data and the output coefficients based on the Rees (1961) data are
‘hactually smaller than the corres;onding estimates in row 1. The estimates
“based on two dlfferent versions of the Conference Board data are praCtlcally
identical‘to those in row 1. The output. gap coefficients obtained with the
Douglas data are larger'than'in row 1, but only slightly so.
| The robustness of the results in rows 1 and 2 in Table 5 cen also .be
checked by examining the sensitivity.of the coeffiClents‘to the timing of‘the
l‘sanple period. 'The‘obvious place to start is to examine whet happens when the
. depression yeers are deleted from the prewar sample. As‘shown in Tahle 6,
-restrlction of the prewar semple'to 1891 through 1929 increases the
‘unemployment coefficient only slightly, but almost doubles the output gap
.-coefficient. .On the surface.this appears to suggest that one‘should seriously
‘reconsider_the‘findings_of row 1 in Table 5,_given the unusuallcircunstances
‘brevailing after-1929. ‘However, the results based on the Conference Board data
in rows 5‘and § of Table 5 also are besed on data from the Great Depression and
they ere'verj comperable to the findings for the entire 1891-1941 period.
The key to resolving this apparent paradox is a more careful'examination

‘ of”wage behaviorvin a'period_that'turns out to be more unusual than the Great
Depression, namely the period during and following World War I. Figure 2 has
already demonstrated thet the wage growth‘and unemployment patterns in 1916
through 1923 were extraordlnary The influence of these years on the results
can be ascertained by examlnlng how the results for 1891-1915-and 1924-1941
‘ change when 1916- 1923 is added to the sample perlod The results in each case
are dramat1c The unemployment rate and output gap coefflclents in Table 6 for

1891 1915 and 1924 1941 double across almost all spe01f1catlons when 1916 1923

:_1sv1ncluded.‘
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}Tabie;G;a'SensitiVity of Phillips curve estimates to choice of sample period

Unemployment - Output gap
R - v _coefficients , coefficients
- Sample. Period U Ueg Ge Ge-1

1891-1929 - -1.442 996 . .551  -.003
SR (.338)  (.361) (.106) (.136)

©1891-1915 - -.619 -.114 23 034
B C(154) . (.24) (.098) (.111)

51&91-1923 .' -1.346  .990 .543 -.025
A (.358) (.378) - (.115)  (.147)

1916-1941 ~  -1.293 1.569 . .323 -.312
CUTT (.375)  (.389)  (.118)  (.141)

1924-1941 -.883 .946 174 -.164
o (.309) - (.354) (.081) (.114) «

.536 . .351 - =.207

1900-1941  -1.581 ) ;
T -325) (.085)  (.102)

(.302)

A~

498 .730 -.001

11900-1929 - -2.409 1
o - .458). C(111)  (.165)

- (.405)

N

;B.i’Eoétﬁar estimates

1948-1976  -.840 434 161 -.051
| (.246) (.247) (.052)  (.054)

. 1952-1987 . -.827  .033 1192 021
LT (.205) (.018) (.034)  (.034)

1952-1976 - -.538 L0364 .128 .008
| s - (.220) (.194) (.046)  (.042)

"_Sourcgg" Prewar estlmates are estlmated using average hourly earnings reported in
' 11A Rees (1960 1961), postwar ‘estimates, CITIBASE.
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The influence’of‘the'1916-1923 period can eISO be measured by allowing the
coefficients for those years to vary from those for the rest of the sampie by
interacting the excessbdemand variebies with a binary variable ednal to one for »
1916-1923. ‘In this Specification (ueing curfent and lagged excess demand, not
reported in Table 6) a oneboercentage point decrease in‘the:output gap is
'essociated with.a 0.7 percentage point increase in the'wage growth rate oetween
, 1916 ‘and 1923 in contrast to a 0.2 percentage point decrease in the rest of

the sample. The results are 51m11ar for a one percentage point increase in the
' unemployment rate. This is associated with al.9 percentage point decrease in
wage growth between 1916 and 1923 1n‘contrast to a 1.1 percentage point
decrease in all other years.

When viewed together, these findings indicate that the implicit weight
given to the 19i6a1923 period is a critical factor influencing the\size of the
busineSs:cycle coefficient. We have already shown that deleting‘the Great
Depre551on can . increase the output gap coeff1c1ents for the entire prewar
period by a 51zab1e amount even though the output gap coefficients for 1924
through-1941 are relatively modest in size. This phenomenon can also be
demonstrated by'deleting years ffon'the beginning of the sample; When the
1890s ere excluded,_the unemployment coefficient increases (in absolutezvalue)
to -1.6. When the 1890s and the Great Depression are both excinded, thec"
unemployment coeffiCient becomes‘-2;4 and the outnut gap coefficient increases
to 0.7. " |

Thisvéeemsvto explain why Sachs obtained much larger estimatesvof the
eiooe of the Phillips»cnrve in the orewar period than:those obtained here.

~ Sachs’ prewar samples started in 1894 or 1897 and ended in 1929. Similarly
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restricting the'sampie.period over thevdata'sets used in thisfstudy‘yieldsb
_results that are.very comparable to his, . v
There is. still the question of why the postwar coefficients reported inv
lrow 2 of Table 5 are much larger ‘than those obtained in previous studles Orice
»again the answer seems to be largely in the sample period eXamined"rather than
";the'specification,- As shown in Table 6, Athe‘coefflcents for the postwar perlod -
'.are‘much smaller (in absolute value) if the sample perlod ends in, 1976 1nstead
‘ of 1987 Needless to say, Sachs, Gordon and Schultze could hardly have been
eXpected towhe-awareiofbthis at the time-they did their studies.iilhe inclusion
;pf.1948u£hr0ugh»1951bin the'postwar sampleaalsobincreases-the’eXGessbdemand
coefficients by a modest‘amount. | | |
| Another-checkvon the robustness of,thevfindings in Table 5vis to-detefmine

'the.sensitivity of.the results to'changeS'in the specification of:equation‘(l).
"~ Two alternate functional forms of Ut were examined: 1/U¢ and ln(Ut) The h
: coefficients (all statistically significant from Zero. at ‘the 5 percent ‘{%
:confldence level) are reported below: | ‘ o v -
| 18-91-1941' . o  1948-1987

Wmwy o ©-.o0s6
InWe.y) - .00 S lo22

:Theselresults,indicatevonce again.that.there;is‘very'little_differenceobetween o
“the prewar. and postWar.periodszin the immediate‘impact ofia’change 1n;¢hé‘ |
dnemployment rate'bnuwage-growth,V:The cqeffiCentslobtained’With 17Ut_arep
fiislightly larger in‘thelpostwar period‘.whereasrthoSe,with,Ut areisomewhat |

i _larger in the prewar perlod The best equatlon in terms of goodness of f1t for

v:_:gthe prewar perlod 1s the 11near form 1n Table 5 followed closely by the
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“logarithmic form. The fit of the 1/Uy equation is markedly inferior in the
prewar period (R2 of .435 versus .547 for the linear form). There is
rélatively little difference in the goodness of fit of the estimates across all
three specifications of the unémployment rate in the postwar equations. The
reéultS'for 1891-1941 in Table 5 also did not change when I used Darby’s (1976)
“revised unemployment series for 1934-41.
The results are insensitive to the number of lagged inflation variables.

‘Whén this was changed from three to either ohevor four, the output gap and
inflation cqefficients in both the prewar. and postwar periods were essentially
unaffected.

The results were sensitive to the inclusion of contemﬁoraneous inflation,
as one might expect given the simultaneity between wages and prices. In the
specification where both current and lagged business cycle variabiés are
included in (1), the postwar unemployment coefficient declined (in absolute
value) to -.529, whereas the prewar value plummeted to -.109. The prewar
output gap coefficient dropped to -.026, considerably smaller than the postwar
coefficient of .150. Thus when current price inflation is included as a right-
hénd-side Variablé, the evidence indicates that nominal wages were actually
more rigid in the prewar period.

The next logical question to ask is what happéns when the current price
inflation coefficient is constrained to be minus one and the lagged inflation
bterms are omitted frgm the equation. - Real wages are mildly procyclical in both

“the prewaf and postwar period. . The prewar and postwar output gap coefficients
.were .061 (.047) and .075 (.048); the unemployment coefficients, -.368 (.137)
and -.133 (.237). ane againiit would be hard to claim any qverall patternb

from this evidence.
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Evén thoughvméﬁy‘ﬁfeVious studies ‘have used the industrial pfoductioﬁ
index*éS‘tﬁe»baSis"fOr'their output gap measure, its use is problematic~in two
 regards. First, Romer (1986b) has shown that the index is excessively volatile
before 1914 Second, the relevance of the index to aggregate labor market
.condrtions ‘ha's become increasingly‘dubious in the posfwar‘periodsgiven the
shriﬁking3SHare of the gbodSAProducing sector. Acoordingly I derivedsén output -
 gap ﬁéésufe ffom'GNP déta, using the same procedure ss in ‘section I. Sepérate
'gap estlmates wére obtalned for the prewar GNP series recently complled by

‘Romer (1989) and Balke and Gordon (1989) The results are as follows:

| Gt Geo1 R?
‘Prevar, Réwer (1989) 583 C -.545 433
' - ‘ (.180) (.187) ’
‘Prewar, Balke - s04  .456 446
and Gordon v (.147) ' (.152)
Postwar ! 479 -.152 754
» (.103) (.097)

Thefe is~still Véry‘iittle diffe:ence between the prewar and‘postwar‘esﬁimates.
‘The coeffioieﬁfs are considerably larger than thOSe.obtained ffom the
industrial production index insTable 5, but ther_R2 afe slightly smallef.i

The gfowth of she service sector in the postwarvperiod‘also dictates an
examination of'totel7private wages across all indﬁst:ies.'vThis is a
sttaiéhtfdfﬁér&:éXerCise?for the:postwar beriod end the results are abou£ the
»same‘as in Table 5. The‘uﬁemploymentbgap coefficient rises slightly to -1.014 E
F(Q216)”and the output gap estimete falls a bit to .198 (.036). 1In the;pfewar
‘perlod Douglas derlved a series for wages in all sectors (1nclud1ng ‘some
-government‘employees) ‘ U51ng this series, the results for 1891 1926 are also
v-very close to those in Table 5 for manufacturlng -- - 855 (. 212) for - »

‘”unemployment and 380 ( 094) for the output gap.
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So'farbthé comparison of the prewar and postwar estimates has focused iny
on how.a current change in unemployment affecté wage growth. Another important
difference is that wage growth in the prewar peridd is a function of the change
iﬁ.unemploymenf, not the le#el of unemployment. The coefficients of the
current and lagged excéss demand variables in the prewar equations are‘almbst
identical in;magnitudé and opposite in sign. When the Great Depression is
deleted from fhe préwér~saﬁple period, this.result continues to hqld_fdr_the

-ﬁnempioymént rate variable but not the éutput gap.

There is no obvious reason for tﬁis difference in wage behavior.
’Theoreticaily, wages’cbuld respond to the change rather than the level of
unemployment because of either’hystereéis or adjustment‘costs. Casual‘
empiricism suggests that adjustment costs in the labor market must‘be

'vconsiderablj'larger in the pdstwar period for a number of reasons. deer Quit
rates arid longer job durations indicate greater expenditures on firm S§écific
: traiﬂing; Hiring costs are also larger, as indicated by the growth of
‘personnel departments and the influence of equal employment opportunity
,1égislatibn. The costs of reducing the size of one's workforce hévevalso
likely increased in response to ﬁnemployment Insurance and higher rétes of
unionization. Thé same logic casts doubt on hysteresis models of the labor
~market. There wogld'seeﬁinglj be more Human capital and insider influence in
the posﬁwar period. /
| Threé other differences between the'préwar and postwér estimatésvare
noteﬁorthy. First, inflation from oné to three years ago haé‘aﬁ impact éﬁ wage
growth in thg postwar period, whereas inflation from more than one year ago has
vno effect on wage growth in the prewar_éeriod. Seédnd, residuals are

autocorrelated in the postwar equation but not in the prewar equation. Both of
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bias the prewar estimateé of oy downward. The magnitudé of this bias must be
establiéhéd as accurately as possible.

The first concern can be addressed by applying Romer'’s technique of
replicating the prewar series for the postwar period. Rees’ series for
manufacturing between 1890 and 1919 is the ratio of average annuai earnings to
the prodqct of days per year and hours per day. Rees comﬁuted average annual
earnings from the Census of Manufacturés for 1889, 1899, 1904, 1909, 1914, and
1919. Estimates for the remaining years are interpolations based on reports of
the state labor bureaus of Massachusetts, New Jersey, and Pennsylvania. The
average number of days that manufacturing establishments were open is also
obtained ffom these state labor bureaus. The hours series is compiled from the
1909, 1914 and 1919‘Censuses‘and various BLS Bulletins. Rees set hours per day
equéi‘to averagé weekly hours divided by six. | |

The Rees series is clearly based on more limited information than the

-modern BLS series. ‘The days per year estimates and the intercensal earnings
estimates reflect the experience of a mere.three states; the intercensal.hours_
estimates relate only to the haﬁdful of industriés for which BLS did studies.

‘At a minimum this raises the noise-to-signal ratio on the left-hand side of the
equation.

A more serious issue is whether Rees’ procedure has any systematic
cyciical bias. vHis daga on employment, days, and hoﬁrs all come frbm different
sources and there is some degree of double counting. For instance suppose a
factory employing_48.workeré for 20 days a month closes for three months.
Average empioyment will be reported as 36 and days in operation will be
reported as 180, resulting in overestimated levels of average hourly earﬁings

in recessions. The same problem can result from double counting of hours per
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.week and.days per year. The empirical issue is whether these'factorSaare

i
offset by a current runnlng in the opp051te d1rect10n»-- a possible tendency to

report workers as being on the payroll even when they are not at work. 'Rees-
' cqmpares.his_avenage‘hourly earnings estimates to the available eVidencegon
Wage rates.andifinde that his series neither systematically understate$<or
overstates nage levels.'.As for cyclical‘pattetns, Rees:cautions (p.‘17):
,Although -our work may have some value for cyclical problems, it must- be
used for such problems with great caution, for, at times, our data or our

,vprocedures would be inadequate or inappropriste for .an investigation of

'cycl1cal fluctuatlon

1
I

The ptoperties of_Ree$f=procedures can be gauged by developing modern
:connterparts to thevthree’key components of his wage.series:.averagefannual‘
earnlngsj:days worked per year, and hours worked per day. Average annual
earninge in manufacturing can be computed using Rees'.methods for 1972 through
ll986 by setting bencnnatks-with the Censuses of Manufactures and interpolating
with data for Massachueetts; New Jereey, and Pennsylvania from.Conntyaﬁuslness
Q'Pattetne’fOr payrolls and dataffrom:the same three states from Emplozmentﬁand‘
_Eatnlngsnfor average employment. ‘Theee'estimates are»feported.in thevfirst |
éolump of Table 7. | :

Io‘my'knowledge;'no state currently surveys its manufacturing
'establisnmente about days‘in Qperation each year;‘ To eetimate this_vafiable
one neeqs a meaeurevthat reflecte within-year variation in employment among
establishments that‘arejopen.inrthat year. Days worked‘by the average
maﬁufaqturing employee was’estinated by the following procedure oVer;Emplexment
’and Earnings data fot the three states noted above. Assume that the t?piCal
,’manufacturlng plant operates on weekdays and is closed only on federal
vb»hol;days, Annual employee days can then be estimated by multlplylng the number

‘}.'ofiwotkéayei(obta;ned.fromnthe perpetual calendar and'lLsts of federal holldays:’
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;'Tabie'7. ;Modern'feplication'éf‘Rees%‘method,for;éstimating éverége hourly
: earnings compared to BLS estimates. '

Average , L » Average o S
annual . . Estimated .~ hourly - - ‘Average
.- 7. earnings: . days. ~  earnings: “hourly

Year  Rees method per worker Rees method earnings: BLS

@ @ @@

T

- 1972 9155 . 247
1973 10100 248
1974 1?700“: 247
1975 0 11743 246
1976 - 12613 249

1977 - 13477 246

.82
.09
.42
.83
.22
.68
17
.70
.27
.99
49
.83
19
.54
.73

.57
.01
.42
.04
32
.80
32
1979 15804 248 .94
1980 17183 248 .72
1981 18693 248 . 9.47
1982 19882 243 ~10.51
1983 20851 245 . 10.62
1984 22051 248 . 10.91
1985 23334 | 248 11.61
1986 24615 248 \ 12.20

W ONNOONNUL P

COOPELLAANOU LS PW

o Sbutées;».C§lﬁmh§5(l)~fhrdﬁghf(3), see téxtﬁ‘column (4),'Same aS'Tablé 1:.’
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The derived average hourly‘earnings measure based on Rees' approach and
- the BLS measure are reported in columns 3 and'4 of Tab1e>7. The constructed
measure shows more rapid growth (167 percent) than the BLS measure (155
percent) over the entire period, but thls is entirely attributable to less
rapid growth'in the BLS series since 1984. Once the 1987 Census benchmark
- becomes available, it is quite possible that the trends in each series.will
once again be identical. There is no pronounced trend in either the days orv
ihours variables so that almost all of the’trend movement in the #Rees'method"-i'
“measure.reflects'growth in annual earnings. |
The year to year percentage changes in the "Rees method" variable: are much
more volatile than those for the BLS measure, especially around turning points
“in the business cycle. In 1974 both measures grew at a ratehof approximately 8
percent. The growth rate of the "Rees method" measure accelerated to 11.4 |
: percent in 1§l5, but then dropped to 4.6 percent’in 1976. In contrast the BLS
~measure grew by 9.3 percent in 1975 and 8.1 percent’in~1976. bAn ewen more
dramatic swing in wage inflation takes place betweenAIQél and 1983 for the
"Rees method“ measure, going from'8.5 percent in 198l to 11.0 percent in 1982
and then falling to 0.1 percent in 1983 Wage inflation according to BLS also
fe11 during thls per10d but at a much more gradual pace-of 9.9 percent in 1981
to 6.2 percent in 1982 to 4.0 percent in 1983. Wage inflation ranges between
0.1 and ll.a.percent for the "Rees method" measure,»whereas it rangesbfrom12.bl
to 9 9 percent for the BLS measure. |
The standard deviatlon of the BLS serles is 18 5 percent smaller than the
standard deviation of the "Rees method" series between 1973 and 1986 whlch
:1mplies a corresponding upward bias in the output 8ap and unemployment

',;}coefficlents 1n the prewar estimates based on the Rees. data vHowever,:the;'.-
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Qreplicatioh}of'the'keés methodology reported here varies in significant ways
1fﬁgoﬁnthévt§éhhrque aCtually used‘by;Rees,f Also, comparisons of standard
‘déyiationsfﬁay be sénsitiverto»the‘choicerof sample period."

1EvaLgatingfthe impact of prewar-postwar differerices in the industrial
;structdre;of{the economy is, -relatively speaking, a much morevStraightforward
jeﬁerciSe ‘R%éS?(lQGl) reports for ‘the nine major induStries (textiles,yhoots
‘and shoes, leather, electrical machlnery, paper and paper products, ‘rubber,
;glass, foundry and machlne shops iron -and steel) used in hls:study the
f-jemployment,coveragefof»the statetearningsfdata both in ahsoiute‘terms and as -a
;*@éfcéntagegoffCensus;eﬁployment‘for Census years between 1899 -and 1914. :Tb
'3'constructfa/poStwar'wage series based on the-industrial definitions used?by'
}Rees, average employment levels in these Census years were ‘used to Welght the

fmodern counterparts of Rees ‘nine industrles (SICs 22, 314, 31 minus 314, 36,

26, 30, 321 and 322, 35, and 331 and 332). Although the industry definitions

- ﬁﬁaﬁch upffairly weiiy‘aEC1ear'limitationvof’this exercise is ‘that the prewar |

‘ gbproductsjwithinjeacheof theSelcategOries are not identical ‘to the ‘postwar

éﬁro&ucts; ”E?en in ‘cases where the‘product:has remained more orrless thetsamé,
;ftheftechn01oéyfCanfbefdramatically different. Nonetheless,rasfthe analysis in
'fsection7VI‘w111:Showuqnitéfclearly, the’sénsitivity'of wages totthefhnsiness
?cycle varies tremendously across different industries and this approach is the
blonly way to control for prewar postwar dlfferences in 1ndustry ‘mix. ‘
, L1m1tiné ‘the wage varlable ‘to these nine industrles in ‘the postwar perlod
;turns ‘out to. have very little- effect on the results. The standard dev1at10n of

vff;wage.lnfiatioh'1s,slightly larger (.027'as compared‘to .024 in the BLS serres){
';as is the range between the minimum and maximum values (. 016 ‘to '126 for'the ;

lﬁtry‘serIevaersus 018 to 1099 ‘for BLS) As" shown in rows 1 ‘and- 2. of
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: Table 8, there is no.systematicbdifference between the,business cycle

Fivcoefficients'for.the two series. |

| 7 A related concern is thatvthe structure of compensation differs between

" the prewar and postwar labor market. Slichter (1941 p 282) p01nts out that
almost half of all workers were covered by some type of incentive system,
frequently piece rates Self employment was dlso much more: w1despread in the‘
'”prewar than the postwar period The impact this has on the wage equations,

4 :cannot be ascertalned because of data inadequacies 1n both perlods | Another

major difference between the prewar and postwar compensation structure is the

i .role of employee benefits Rees (1960) estimates that benefits accounted for,“

’bO 7 percent of hourly compensation in 1929 According'to the natlonal income
.,"accounts, beneflts represented 10 percent of total compensation by the 1ate4
y19605 andv16’percent today. | |

- The average annual percentage change inbaverage hourly compenSation is-
islightly 1arger than the average change in average hourly earnings, as one: A
,would expect glven the growth of benefits in the postwar period but the other
‘vsummary statlstics for the two series are very close to- each other As shownv
in Table 8 the business cycle coefficients for the two‘variables are also very'ﬁv
» 51m11ar | | |
Valid h1storica1 comparisons of Phillips curves depend not just on
comparable wage data but also on comparable unemployment and output gap ‘data.
_Romer (1986b) has shown that the Federal Reserve Board’s index of materials
| aproduction is very similar to the pre 1914 output series constructed by Frickey'
ithat was used in the earlier analysis To gauge the impact of u51ng an

1excessive1y volatlle output measure on the bu31ness cycle coeff1c1ents 1

1cf;constructed a'zoutput gap measuie'based on the FRB materlals 1ndex follow1ng



. Table 8. Sensitivity of output gap coefficient estimates to

- alternative wage and outpu

t gap variables, 1948-

1987, ’

V"Specification Gt Gg-1

1. Standard (from Table 5) .215 .016
.040) .042)

2. Wages in nine industries .229 .056

in Rees (1961) .055) .060) -

3. Average hourly .219 .009
compensation .044) .044) .

4. ERB}matefials .184 .008
" »proquction index .037) .037)
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‘the same procedures outlined in Section II and used this:variabie iﬁ the wage o
equatioﬁ réported in the last roﬁrof Table 8. The'outputigap coefficient bése&
on the materials @eaéurebwés 16 percent smaller than the coefficiernt based on
ihdﬁstrial prﬁduction.f

Romer (1986a) has érgﬁed that Lebergott’s unemployment series is

‘ excessivély.voiatile because it (1) as#umes no cyclical shifts in the size of
" the labor force and (2)‘interpolates emﬁloymenf‘with output on a one-to-one
: basis in many ;aées. There is little qﬁestion that these limitations 1ead to
ex&ggerated swings in unemployment in certain years, but the magnitude of the
problem remains_unclear.” There is no evidencekyet on how the size of tﬁe laﬁor
_'force chaﬁgedvover the business cyéle.‘ Cyclical chaﬁgés'in fhe postwar labor
force are mainly attributable to youths, women, and older men. . In the prewar
periéd, youths'igft school at an earlier age,bmost women were not in the’labor
‘force, and few oldér»men were re#ired. Also, é much larger share of'the labor
 force'waé in agriculture or were self-employed, two séc£orsrwhere diécrétionary
‘éhanges'in labor force participation are unlikeiy. As for Okun's Law iﬁ'thé
préwar ﬁeriod, the evidende in'Frickey (1942), Bernanke and Poweli_(1986), aﬁd;
Weir (1986) is cbnflicting; Nonproduction workers were certainly a much
smaller share of prewar eméloyment than they are today. Because of these'
questions, it is far from certain'tha; Romer’'s unemployment series for 1890-
’v1930 is more approp:iate than Lebergott’s for the analysis of wagevrigidity.
ﬁowevér,-eyen—wheh‘Romeriﬁ series is used in place of Lebergdtt's, the';eéults
‘are noﬁ radicélly changed: Thé uhemployment'coeffiéient in‘row 1 éf Tébie S‘isl
28 percent smaller than‘ﬁhat,obtained with Romef's‘sériés.
| To Summafize; the évidence reported inrthis section ipdicates that aftér L'

- standardizing for important differences‘in the way'in'whiéh'the prewar and
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postwar data were constructed, there'segms to be no systematic bias in the
‘préwar businegs cycle coefficienfs. The excess volatility of the wage measure
contributes a bias that I roughly gauge‘tb be of the same order of magnitude as
thé excess,volatility of the output gép and unemploymgnt measures. Differences
in industry mix and the grqwth of benefits in the postwar period seem to have
no effect on the rgsults. The "bottom line" is that differences in the way the
prewar an@ pdstwar dataﬂwgre;cénstruéted do not overturn the rgsults rgpgrggd

above.
VI. AGGREGATION ACROSS INDUSTRIES

Yegr'tq.year movements in manufacturing wages reflect not only wage
changgs With;ﬁ industries, but also chénges in employment across industries.

If tﬁe;e is a systematic tendency for the employment share of high wage jobs to
fall in a recession, then manufacturing wages will automatically dedline even.
if wages wiﬁhin each industry stay the séme. Once again this raises concerns
'that (1) both prewvar and postwar.data on aggregate wage behavior give
misleading signals about the true sensitivity of nominal wages to the business
gyéle and. (2) coméarisons;pf prewar.and postwgr estimates base& on_suqh data
lead to false infereﬁces about‘whether wage behavior has really changed in the
postwar period.

To dea} with this'issue,,this section of the paper reports the results of
;wo'types of experiments. First, I éreéte'and analyze an average hourly
earniﬁgs‘serieS'With fixéd émpiqyment weights for 1890-1914, based on égven
majorbindusﬁfies in Rees (1961) fgrti890-19l4 and another for 1947-1987, based ‘

on tWQ-digit'SIG‘industries. Second, there are seven major industries for
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which wage data are available in the prewar and postwar period. By estimating
separate equations by industry, one can get behind the veil of aggrégation to
see Whether‘there have been any»casesbwhere wages have become more ot less
rigid in the.postwarsperiod.- This experiment also yields information about
whether changes in labor market institutions have affected wage behavior over
the business cycle.

Aggregation using yariable instead of fixed employment weights has a
noticeahle effect on our analysis,vas shown in Table 9. The fixed welght wage
change measure for the prewar period has a much smaller standard dev1at10n and
range than the variable -weight measure, whereas the summary statistics for the
two measures in the postwar period are essentially the same. The magnltude of
the changes in the prewar data is sufficiently large to e11m1nate most of the
prewar- postwar difference in wage change variabllity ‘,

| .

The’regression results point to an even more dramatic conclusion.‘ ln the
postwar period, the unemployment rate coefficients decline by 27'percent and
the output gap coefficients drop by 19 percent when average employment for the
entire period is used to weight wage growth by 1ndustry The movement is more
dramatic in the prewar estimates, where the unemployment coefficient drops by
54 percent and the output gap coefficient drops by 40 percent. iBefore these»

~ adjustments, the output gap coefficients estimated over the ReesEdata were |
somewhat larger than those for the postwar period. Now theybare?either smallerv
or the same'siée, depending on the specification. More‘strikingly, the postwar
unemployment coefficients*arefnowhroughly'twice'the,size?of the coefficients»
for 1890-1914. \

Looking across all of these results ‘there is now an 1ndlcaL10n that wages

‘rmay very Well be more strongly procyclical today than they were in the prewar
: , : [



Table 9. Business cycle coefficients, variable and fixed employment wei.ghts in wage growth

estimates, 1891-1914 and 1948-1987.

Unemployment

©(.225)

 (.205)

| | : Output gap
Period and . Wage growth rate coefficients coefficients
weighting A , _ = .
procedure Mean S.D. Minimum Maximam U Ue1 G Gt.1
1891-1914,  -.018 037 -.079 .070 -.649 .215 210 102
variable : (.175)  (.198) . (.093) (.106)
1891-1914, 017 .028 -.04 059 -.300  -.175 127 158
fixed , (:133)  (.149)  (.065)  (.O74)

. 1948-1987, 054 .02 018 09 -.982 2% .215  -.016
varizble (2u) (226)  (L040)  (.042)
1948-1987, 053 .023 021 096  -.716 203 1757 .007
fixed ' ' (.037)  (.039)
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era. Such a conclusion would be premature because the fixed-weight series for
1890 1914 is limited to seven industries and thereby omits such major sectors
. as printing, furniture, chemicals, and automobiles which were included it Rees'
‘eggreéate wage series. Also, it obviously omits much of the prewar period.
These twovsnortcomings‘can be overcome by focusing on industry wage series not
only from‘Rees (1961)-and BLS, but also the ConferenoeABoard. These results
are reported‘in Table 10, using the same specifications as before. -

| Thé,industry wege equations constitute‘one final piece of evidence that
‘wages heVe definitely not become’more cyclically rigid in the postWar'period.
The unemployment and output gap coefficients in most industries tend to be
considereblﬁ larger in the postwar period than between 1890 and'1914. No‘
’strong pattern emerges in the»comparison of the 1921-1941 and the postwar
estimateS; the former tend to be siightly larger in most,industries‘but'the
differences are rarely immense.

‘It is very difficult to find any noticeable prewar-postwar distinctions
within any of the industries and impossible at this stage to link them to any
institutional changes. For instanoe unionization is usually associated with
wage rigidity. Union workers are thought to be more inSulated from the
business cycle than their nonunion counterparts because of multiyeer contracts
and their abilit& to usevthepstrike-threat as leverage during contract
‘negotiations.‘ Thus,‘one would think thet union organization of the iron and
steel, paper,‘rubber, and machineryvindustries would be reflected'in smaller

postwar coefficients for at least some of those industries. This is'decidedly

. not the case.
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" Table 10. Business cycle coefficients, by industry, 1891-1914, 1921-1941, and
' 1948-1987. ST ST T e

1891-1914 1921191 19481987

Boots and shoes = 17 -.282 167 —,657K 177 -.939
B o : , (.056)  (.109) "(.084) ©(.332) (.060) (.334)

' Leather 114 -.277 230 -.168 ;111f"o€,5247
' I (.086)  (.178) (.090)  (.110)  (.045)  (.259)

~ Paper and paper'*”_ © .19 -.050- .120  -.656 .148  -.570

Products°tl' o (L125) (L311) . (.102)  (.367)  (.041)  (.244)

Rubber . -.126 181 .190  -.887  .172  -.645
(o711  (.166) - (.089)  (.299)  (.058) . (.320)

. FoundrY‘and S 200 -.262 . . .222  -1.082 = |.207  -.916
~‘machine shops . © . (.055) (.130) . (.078)  (.253)  (.044)  (.257)

Textiles © 139 -.222 297 -1.319 - .285 ' -1.437
o 0 (.099)  (.206)  (.118)  (.397)  (.050) . (.270)
Iron and steel - .275  -.998 346  -1.697  .300. .-1.209
e (.164)  (.321) (.132)  (.461)  (.092)  (.517)
Chemical . 237 1172 102 -.442
R SR S (L092)  (.287) . (.042)  (.234)
"Electrical . . 139~ -.780 . .077  .-.352
' manufacturing - . o (.079) (.273)  (.040)  (.229)
. Furniture . 250 :1.179  .179  -.982 =
R T AL (.098)  (.317)  (.034) . (.188)

o Lumber C 301 -1.617  .236 - -.634

(.098)  (.329) (.058) _(,341>L»d

.~ Printing . 027  -.170  .109 = -.548
: B : ' ’ - (.046) (.178)  (.024) . (.131)

ﬁOte: The textiles estimates reportedbfor 1921-1941 are Based’onQWQol:mangfacturing;e
~ the largest of the four textile industries in the Conference Board data. Estimatesf
for the other: three textlle industries (cotton, hosiery and knlt goods silk) were.

- very s1milar to the estimate for wool. The paper industry estimate for 1921-1941 is

. based on pulp and paper manufacturlng, whlch was a much larger part of- the _paper-
- industry than paper products. The estimates for the paper products 1ndustry were

- almost identical to those: reported in the" table The printing 1ndustry estlmate forj‘»};'
':;'1921_41 is based -on: book and job prlntlng,’which had about four times as- many E

r'em' oyees ‘as news and ‘mag 21ne pr1nt1ng
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VIL. CONCLUSION

The main finding of this paper is that, on balance, there is no evidence
that wages in the postwar era have become eitﬁer more or less responsive to
cyclical fluctuations in output than in the prewar period. Thos? who wish to
continue to believe that wages became more rigid in the postwar period can
sﬁill point to fhé evidence in Section II on wage growth in modeﬁate expansions
and severe contféctions. More adventurous thinkers who are will%ng to
contemplate the possibility that postwar wages’are actually 1ess‘rigidkcan find
some signals along those lines in ﬁheiexercises in disaggregatioh rebortéd in
Section VI. |

Until a few years ago the prevailing wisdom within the economics
profession was that output, wages, and prices have all been 1esslv61atile in
the postwar period. Romer'’s work has seriously challenged the p%rt of that
_wisddﬁ felating to ouﬁput. This study raises the same sort of qgestions about
wages. | | i

One might still ask whether a one percentage point increase in
unemployment today is truly comparable to the same change 100 years ago in
‘terms of its impact on the labor market and the pergonal well-being of the
unemployed. This issue hingeé on a number of poorly understood ;haracteristics
of the prewar period, including the average duration of‘unemploy%ent, the
ability of workers to transfer skills across occupations and ind;sﬁries, and
the ambunt of suppértvavailable from‘families, churches, and comﬁunities.“More

. wdrk by economists and historians (perhaps along the lines of KeySSér (1986)) .

will be needed to come to grips with this issue.
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ihe_c?stuqf.chusington how wages react to cutputrand employment in'this
: st#dy‘hes;been,the.cnrsory,attenéion paid to price behevior. ;Ihis,is,clearly»a“
sﬂhject‘thatrneeds.to‘be addressed more,carefnlly in—future work, in terms of
'.bqth'extencing the econcmetric analysis invsections IV thrchgh VI and carefully
‘etndying the price data:in their own right.. If the reaction”of,weges to
_ cnemplcyment.is‘the-;ameiin'the.prewar end postwar periods and therﬁariability
cfVcntput_and'employnent'in theltWo‘periode is ronghly the_same; then:the"
‘greeter univariate vqletility of weges‘in the prewar period,preeumablyxmust‘
vccme from ;cme ccpbinetipn cf (1) measnrement‘errcr, (2) sectoral shif;s, and
v’(3)vthe reaction cf ﬁeges to-prices.; The analysis in Sections V and VI hae”
_.indiceted’thet the first two factcrs ha&e clearly beenvimportant. vThe-rqle.of
thevthirc_factor-needs to be evaluated.
gaSed;cn the‘belief that wages in the‘fostwar economy havejbecome'more
rigid enc-that wage rigicity_reduces economic welfare, a‘number;cf‘prcpcsals
:'hane]been‘made_in recent years tc impose coete on the use of perticular types
of paynentlschemes for labor serVices that are believed to'make wageeyless
'sensitive to econcmiC;conditioné (e.g. bans on multiyear collective bargeining-
"agreements, tex'incentiyes for.profit'sharing or bonus systems)t Given the
‘changes in labor'market-structure and countercyclicel policy thatfhave‘taken
place over the last 100 years and the absence of any evidence of changes in
;wage flexibility over that period 1t would seem that these proposals are hased '

. J
: malnly on theory rather than evidence
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DATA APPENDIX
I L

1= AVerage hourly. earnings The variable used in the ana1y51s of the 1891-
1941 sample period comes from Rees (1961), Table 1, p. 4, col. 1, for 1890
'through 1914 and from Rees (1960), Table 1, p. 3, col. 1, for 1915 thtough
-1941. The source for the 1890-1914 sample period is also Rees (1961). The

analysis of the Douglas (1930) data for 1891-1926 is based on the variable _

reported in Table 24, p. 108. The results for the 1921-1936 sample period are
- derived from June to June changes in average hourly earnings in Beney (1936),
. Table 2, pp. 44- 47 .. June 1922 values are assumed to be the same as those .

'reported for July 1922. - This assumption is based on Creamer’s. (1950) finding —

that there was no change in average hourly earnings in manufacturing between

those monthis. The results for the Conference Board annual average’ data for

11921-1941 are derived from Conference Board (1946), p. 178. Averages for 1920 .

- and 1922 were derived from Beney (1936), Table 2, ~using the same technique as: '
~in Rees (1960), p. 15. The postwar data on average hourly earnings were:
- derived from CITIBASE. Monthly estimates of average hourly earnings (LE6HM)
are aggregated into annual averages using production worker employment (LPWM).
~and average weekly hours (LPHRM) as weights. The ratio of total compensation
to wage and sdlary compensation from the national income accounts was derived ..
;.from the 1989 Economic Report of the President, Table B-24, p. 334, Average
o hourly earnings for total private nonagricultural sector also. comes from ‘the -
1989 ERP Table B-44, p. 358.

2, Output gap. Two output series were used in the analysis: the Nutter:(l962)
series, reported in. Long Run Economic Growth, series Al5, pp. 184-185 and the
Federal Reserve Board's industrial production index. Values of the latter for
1919 through 1946 are taken from LREG, series Al6, pp. 184-185, whereas values
- for 1947 through 1987 are estimated using variable IP in CITIBASE. Each year's
~monthly values of IP are converted into annual values by summing them and
_dividing’ by 12. The FRB materials production index comes from ERP, Table B- 49,
p. 363. All of the prewar regress1on analysis using industrial production is
based on the Nutter index. The output gap estimates based on GNP were based on
‘the series developed by Romer (1989) and Balke and Gordon (1989) -for 1890- 1928
p:and on the figures in. the national income accounts, as reported. 1n the Survey
“of Current u31ness, September 1986 Supplement Table 1.2 for 1929-41 and in.
'ERP Table B-2, p. 310 for 1947- 87. S

-3 Unemgloyment rate. The prewar series is a combination of the Lebergott’s

estimates for 1890-1929, as reported in Romer (1986a), and values for 1930- 1941 '
- from LREG, series B2, pp. 212-213. The postwar series was derived from -

seasonally adjusted monthly data from CITIBASE for 1948-1987. Annual average L
- .unemployment is the simple average of monthly rates ~est1mated as the: ratio of

unemployed persons (LHUEM) to the c1v111an labor- force (LHC) The estlmate for;;"

1947 comes from LREG series B2. _ 5

"4, Price 1ndex The prewar series values for 1886-1889 and 1914%1941-come
'from LREG, series B69, pp. 222-223. Values for 1890-1913 from Rees (1961), p
4 were spliced onto this series by multiplying the data. from Rees by the ratio
_"of the 1914 values of series B69 (30.1) to the 1914 value of Rees’ series
7 (100). The postwar annual series for 1947-1987 is the simple average of ‘the
"vmonthly ‘values of CPI-U from- CITIBASE (series PUNEW). Values for 1943-1946
ry,fi”from series ‘B69 of LREG (where. 1967=100) were spliced onto this series us1ng
L the 1967 value of the 1982 1984 benchmark series from ERP, Table B 58 p *373
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Appendix Table 1.  Means and standard deviations of variables in

regression analysis

l

Sample
Period Dw¢ Dp¢ Ue- Gt
1891-1941 3.44 1.09 8.78 i-0.16
(7.91) (5.70) (6.38) (18.27)
1948-1987 5.41 4.21 5.67 3.36
(2.36) (3.48) (1.69) (6.60)
1891-1914 © 1.85 0.48 7.22 -2.14
(3.70) (2.23) (4.49) (8.64)
1891-1926 3.54 2.06 6.40 -0.04
(6.95) (6.02) (4.20) (9.97)
1921-1936 1 0.62 -2.17 10.96 -10.57
(10.52) (4.69) (8.52) (24.48)
1921-1941 1.78 -1.35 11.82 -12.18
(7.22) (4.53) (7.64) (22.69)
Note: ' The variables used in the»fegression analysis were multiplied

by 100 here to make the table easier to read.



“Appendix Table 2. Phillips curve estimates with current unemployment rate, 1891-1987

- 1891-1941 1948-1987.' 1891-1914  1891-1926 1921-1936 1921-1941

Constant .081  .071 .050 .067 : .007 .011

(.050) - (.012) (.017) (.031) (.057) (.036)
Trend .002 .0005 .00l - .0004 .006 .007
o (.002) ©(.0004) (.001). (.0011) (.010) . (.003)
Dpe.1 049 .436 o -.379 640 .272 037
| (.194) (.094) (.280) (.197) (.489) (.226)

Dpe.p . .637 -.054 -.747 -.151  -.948 -.636
| (.192) (.092) (.276)  (.225) (.477) (.226)
Dpe.-3 .040 .254 353 .162 .152 .065
(.197) (.099) (.296) (.198) (.469) (.208)

Ue 1129 -.987 -.543  -.604 C-..429  -.538
| (.254)  (.246)  (.144) (.259) (.433) ©(.256)

AR1 679 540 -.116 .012 -.180 .263
- (.135) (.182) (.262) (.408) (.359) (.271)
R2 | 46l 722 .643 461 AN .569
D.W. 2.139 2.184 1.987 1.959 2.042 1.909

SEE - .062  .014 . .026 .056 101,057



L

| "’Ap'peﬁdix Table 3. Phillips curve estimates with current and lagged unémployment
: rates, 1891-1987 )

1891-1941  1948-1987  1891-1914  1891-1926  1921-1936  1921-1941

‘Comstant ~ .024 .060 044 025 005 007

(.018) (.014) (.016)  (.021) (.035) (.018)
Trend .00l .0002 .001 -.0002 003 .002
S (.001)  (.0005)  (.001) (.0007) (.006) (.002)

 Dpe.1 . 1.012 448 -.116 1.287 .53 .39

R (.195) (.095)  (.339) (.186)  (.418) - (.207)

Dpe.s 676 066 - -.748  -.610 -.981 -.697
| L (.219)  (.091) (.279) (.233)  (.390) (.200)

Dpe.3 . .186 - 219 465 319 182 .072
| (.186) (.101) (.313) (.176) (.359) (.163)
Uy  -1.181 -.982 -.649 -.902 -1.336  -1.076
(.242) (.244) (.175) (.254)  (.432) (.241)

Ue.q 1.084 ~  .294 215 .805 1.223 .993
| (.255) (.224)  (.198) (.262) (.394) (.268)

ARL - .006 .557 -.276 ..517 -.509 164
e 261)  (.193) (.270) (.263) - (.305) (.292)

R2 S.s47 736 662 .82 .732 .70

D.W. 2.000  2.263  2.114 2.157 2.590 2,171

" SEE . .057 013 026 .050 . .074 .04k




,A‘ppéndixb'l‘able 4, Phillips curve estimates with current output gap,v'1;8-9:1-1987.

© 1891-1941  1948-1987  1891-1914  1891-1926  1921-1936  1921-1941

' Constant ~ -.008  .021 011 .036 -.023 -.021
B (.035)  (.006) (.011) (.022) (.061) (.030)

Trend ~  .002  -.0002 .00l . -.001 .006 .006
o (.001) (.0002) (.001) (.001) (.009)  (.003)

Dpe.1 - .267 .517 -.227 .598 .284 078
k. (192) (.076) ©(.303) (.176) (.489) (.225)

Dpr.2 -.576  -.0%  -.737  .008  -.958 - 641
B (.194) (.090) (.306) (.188) (.472) (.225)

Dpe.y 082 .239 264 186 176 071
T (1w (eTe) (.351) (.176) (454) (.202)

Ge 314 208 247 611 162 .16l
A S (.072)  (.036) ©(.084) (.101) (.128) (.068) -

431' , .538 224 © -.155 - .210 ’;,244‘ - 172
s (.167)  (.190) (.250) (.274) (.346)  (.278)

RZ . 482 788 - .562 573478 .595
D.V. 2.037  2.082 2.064  1.891 2.085 1.939

SEE .06L  .012 028 .050 098 - .055




Appendix Tablé 5. Phillips curve estimates with current and lagged output gap,
' 1891-1987 '

1891-1941  1948-1987 1891-1914 - 1891-1926 1921-1936  1921-1941

 Constant ~ .008 - .021 .011 - .026 .005 -.004
(.020) (.006) (.014) (.016) (.046) (.023)

Trend .001 -.0002 .002 -.001 .002 .003
(.001) (.0002) (.001) .001) (.007) (.002)

Dpt-1 .912 529 -.526 1.084 .699 .433
(.226)  (.082) ©(.398) (.243) (.493) (.272)

Dpt.p -.672 - -.098 - -.702 -.274 -1.060 -.726

» (.223)  (.093) . (.311) (.227) . (.442) (.243)
Dpe.3z 142 .236 .195 .178 216 117
| (.196) (.078) (.377) (.176) (.402) (.197)

Ge - .316 .215 .210 421 . .332 .234
(.076) (.040) (.093) (.109) (.130) (.076)

Geo1 -.205  -.016 © 102 -.234 -.296 -.176
(.088) (.042) (.106) (.140) (.130) (.094)

ARL 128 218 .034 -.130 -.563 -.168
(.256) (.195) (.266) (.386) (.293)  (.295)

R2 - .498 .789 .572 .598 661 648
D.W. 1.990 2.083 1.972 1.972 2.626 2.115

SEE  .060 012 .029 .049 .084 .053




Appendix- Table 6. Residuals of estimates for 1891-1941
from Appendix Tables 3 and 5.

Year

1891
1892
1893
1894
1895
1894
1897
1898
1899
A900
19041
1902
1903
1904
1905
1906
1907
1908
1909
1910

1911

1912
1913
1914
1918
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
ig27

1928 -

1929
1930
1931
1932
1933
1934
1938
1936
1937
1938
1939
1940
1941

i

Unemployment

- R7HRTOE~02
 B021S4E-01
L 121657

. 39RBO4E-O2
L AI7EETE-01
. FASE4AE -0 1
AT T 2EEE 01
. 4A5BIEE-~01
L 272703E~01

AETRRGE~OR
CPEB2HBE-O3
SEBEENLLE
« 2OIETOE O3
- ZGLRBOE~O
« 1994469F 01

H

i

i

[

. 25EI64E-01 -

s 1421 63E~01
338 18E-01
« 2PO1E5E-0
CE15197E-01
AT762IIE~D]
. 225606E-02
« 196256E=02
= 202582E~02
« 375987E~02
« 811238E~01
s 93B0O78BE~O1
118106
c T12P08E~01
LI 22E~01
- 1697 F0
 22F140E-01
-+ 187038E--01
~. 182389E-01

i

-+ 435564E-01 .

“, 785693IE~01
“ . B42051E~02
=, 109968E-01
- AQAFTHE-O1
« 738808E-02
« 2807 3ZE~01
.« 804388E~-02
29451 6E-01
131867
“~s 716316E~0O1
=, 524742E-01
: SREGSIE~O1
-, 2REHIEE-O]
=, 1 39680E-01
= 207 QESE~OL
= 531 788E <02

e BEGAARE

Output Gap

=~ 116398E~O1
""" « 162892E 01

- w71 499K
» 20BFIOE~QS

- PP LIDE-O 1
. Ro6TOGE =01
L 2148345

22187
=W 26TOIBE~OL
-, DE4ORTE-O1
- B7BRLE-O 1
4E9EGLE-O]
~ s A23001E-0O1
-, B1O0B6LE~O]
. 289288E~02
« 13348801
-, BG4I 7E~D1
L1 IOSASE-02

=, 70564TE=Q2

~. 223901E-01
- . 390870E~01
L683621E-01
. BOF771E~01
« 150692
. 647866E~01
«475099E-~01
~. 162749
«447947E-01
- 797294E~02
-, 377983E~01
~. S01479E-01
~. 7BEI42E~O1
- 2ROOIOE 01
-, 345368E-01
= 567TIIE-OL
« 134124E-02
. FER2078E~02
~ 167822801
=~ 114532E Q2
173770
-~ BR842XE -1
~ . 365I42E-01
. 797187E~01
. 794829E~02
-, R2I7B4E~O1

L A58466E-0R

-« 1086G7E-01



Appendix Table 7

Year

1948

1949
1950
1951

19s2

1953
19%4

1958

1956
1957

1958

1959

1960
1961
1962
1963
1964

1965
1966

1967
1948

1969 -

1970
1971
1972
1973

1974

1975

1977,
19768
1979

1980

1981
1982

1983
1984
1985

1986

1:;;;?37“;;i€ﬁ_149560E o1

Unempfoyment ‘

- T12074E-02

~. 129785E~01
:,.doaqvqs 02
L R221157E-01
~.q19 HOAE O 1
201 256E~01
«.173213&~Q1-
. bOIGTIE-02

. 188719E-01

~.395916E-02
. 299723E-02
~. 393139E-02
- . 2581 0ZE~02
~. 198B44E~03
~. 4B6302E~-02
-.104223E~03
~.580119E~02

~.570878E-02

- =.B5033ISE-02
S = 669804E-02
4 158862E-01

-.98877SE-02
-, 6B89141E-03

L 130B10E-01

. BOB7S7E~02

. 227805E-02
. 157794E~01

«267403E-01

. 494B67E-02
140129E~01
s 209536E-O%

«&70747E-02

. 434179E-02
W T747274E-02
. R26IZTE-OD

~al171684E-01

,M.788W47E ()2
-+ 440825 hmn ‘
e 1X94L2E-01 - :
*Q'9;245259E%02

“Residuals of est1mates for- 1948-1987 .
~ from Appendix Tables 3 and 5.

Output Gap

- 9ATESE-02

o PELOI2E~O2
- GH7006E~03

L RE3IO1E~0L
- 2RLO02E-01

. 14435466E-01
- 18559 3E-01
L 228838E-02
. 189194E~-01
JA470075E-02

L S0BSLFE-02

.36ILTBE~02
. 291553E~02
.120417E 03
. 337120E-02
- . 240059E-02
~. 513126E~02
~.124858E-01
-, 147136E~01

-.144978E~01

L 770478E~02

. 134963E-01
|~ 734419E-02

. 609B61E~02
W 199658E~02
-2 265238E-02
. 102487E~01

236342E-01

T APARERE-02

1256 19E-O1

 A2S760E-0D

L B531437E-02
- 6EBL026E 03

L BFOIGEE-02
_ . 168018E-02 -
C =, 144503E~01

- 5B HOPE-02

- 3A72LPE-02

« 460B4E-02








