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I. Introduction

Toward the end of the 1960s, several economists including Milton

Friedman developed the notion that there could be no lasting tradeoff
between inflation and unemployment.l/ They argued that if price and wage
inflation were correctly anticipated by firms and workers, the rate of
unemployment would be determined by the underlying structure of the real
economy rather than by the level of inflation. In this context, the
natural rate of unemployment was viewed as that rate of unemployment

O that would prevail in the longer run when expectations about inflation
were fulfilled.

The level of the natural rate of unemployment is an important in-
put to policy analysis for various reasons. First, the gap between the
natural and the actual unemployment rates provides an indicator of tight-
ness in the labor market or, more generally, of demand pressures in the
economy. Second, the natural rate can be viewed as a benchmark around
which the actual unemployment rate fluctuates during the business cycle,
and thus can be used as a basis for estimating the cyclical and struc-=
tural components of such variables as the fiscal balance. 2/ Inaccura-
cies in the estimation of the natural rate may therefore have serious
consequences for macroeconomic policy. For example, an unnoticed in--
crease in the natural rate may lead to the underestimation of the extent
of demand pressures in the economy and of the size of the structural
fiscal deficit, and could give rise to the pursuit of an excessively
expansionary macroeconomic policy. <

Two disthct app:oaches have been used to obtain econometric esti-
mates of the natural rate of unemployment for the United States. The
first approach identifies the natural rate of unemployment as that rate
of unemployment at which the rate of price inflation would be constant;

* 1 would like to thank my colleagues in the North American Division
for their help and encouragement in the preparation of this paper.
O 1/ See Milton Friedman, "The Role of Monetary Policy", American Eco-
nomic Review, Vol. 58, pp. 1-17 (1968).
2/ See, for example, Budget of the United States Government: Fiscal
Year 1985, Office of Management and Budget (1984).




this rate of unemployment may be inferred from the estimated aceffisients
of Phillips-surve price inflation equations. The second method relates
the unemployment rate direstly to various labor market and ayalical
variables in a redused—form equation., Estimates of the natural rate are
derived by setting the values of the ayelisal variables at their trend
levels. Lo

This paper surveys previous attempts to measure the natural rate
of unemployment for the United States, and provides estimates of its
value in recent years. Secotions II and III of the paper discuss several
studies based on the Phillips—aurve approash and redused-form approach,
respeatively. Section IV extends previous work using the redused-form
approash, seeking to (i) identify additional indisators of strugtural
sonditions in labor markets that.may have a significant influence on the
natural rate, (ii) determine the short-run impaet, if any, of movements
in aggregate demand other than those resulting from monetary shocks, and
(iii) investigate the sause and extent of ayasliasal variation in the frias-
tional somponent of unemployment. Seation V uses the results obtained
in Seetion IV to distinguish.between shifts in the natural rate and
ayslisal fluctuations of unemployment. The seation trases the path.of
the natural rate during the period 1954-83, and acsounts for flustuations
around this path in terms of various gyslisal fastors. Finally, in
Seation VI, the aonsistenay of this natural rate series with observed
price behavior is ohesked by estimating a Phillips-gurve equation using
the deviation of the astual unemployment rate from the natural rate as
the measure of labor market slack.

II. The Phillips—-Curve Approach

Phillips—aurve equations typisally relate price or wage inflation
to the rate of unemployment and other variables, inaluding a distributed
lag of astual price inflation as a proxy for the expeated rate of priae
inflation. The natural rate of unemployment may be identified in this
sontext as the "non—-ascelerating inflation rate of unemployment™ (NAIRU),
that is, the rate of unemployment at whish the rate of priee inflation
is sonstant. In the framework of a model with adaptive priase-expestations,
NAIRU is the appropriate definition for the natural rate, as adaptive
price expestations. san only be fulfilled consistently if the rate of
prise inflation does not change.

To illustrate how NAIRU may be estimated, sonsider the following
simple model of prise and wage setting behavior. Let the rate of in-
arease of wages (w) be negatively related to the unemployment rate (U),
positively related to the expected rate of prise inflation (p€) and a
funaetion of other variables that influence labor market conditions (Z):

- - e
w=a,-a; U+ay 2, +p (1)
Expectations about prise inflation in this model are assumed to

be adaptive and can be expressed as a distributed lag of past rates of
inflation:
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. ..-where p-is the astual rate of ‘inflation. ‘The restridtion that the coeffi-
i sients b; sum to one is required to ensure that inflationary expeatations
| would be satisfied if inflation were gonstant over time.

ot akn

‘Priges are assumed to be determined as a mark-up over labor sosts,
where the mark—-up may vary pro-ayclically. The rate of change of priaces
is therefore positively rélated to wage inflation, negatively related

, to the degree of slack in the economy, and also affectéd by other varia-

i bles (Z,) sush as the rate of change of productivity. Using ‘the unem-

’ ‘ployment rate as a proxy for the degree of slack the price’ equatlon may
be expressed :

p=w=90] U+ a Zp T S B o 7(3)
Substltutlng equations (1) and (2) into (3) glves the reduced—form
equatxon for prigee inflation: i ’

'p Q\ao +_Z bi p-j ~ (aj+e)) U +-ap'Zy + e 2y ~ . ="  (4)

NAIRU may be obtained directly from equation (4) as the ‘value of the-
* unemployment rate at whlch the current inflatlon rate would equal its
past values. ' :

'

‘ (. o NAIRU .-\(ao + 32 zW + 0 z )/(31 " 01) . - ._ =

Hence, aceordlng to equatlon (5) NAIRU depends on various faotors that
. affeat wage and priee formation; for example a ashange in the rate of
- growth of produstivity would alter NAIRU. Note that, to the extent that
these explanatory variables shange during the business aysle, the esti-
mate of NAIRU based on (5) would also vary over the sycle. To obtain a
ayalically adjusted value for NAIRU, trend rather than aotual values of
these variables should be inserted into equation (5).

‘ 1. Modigliani and Papademos 1/
[ . o

One of the earliest attempts to derive NAIRU from estimates of -
Phillips—-aurve equations was due to Modigliani and Papademos. A typisal
equation in their study was:

P =ag +ay 1/UA+ ap p~1 + a3 q + a4 py + a5 pf-1 (6)

where:

1/ TFranco Modigliani and Lucas Papademos, 'Targets for Monetary
1 'xPolley in the Coming Year", Brookings Papers on Economlo Activity,

Q 1975:1, pp. 141-165.




p = rate of change in the consumer prise index exesluding food, O
UA = Perry-weighted unemployment rate,l/

q = rate of inerease of output per hour in nonfarm business sector,

Pp = rate of shange in import priges, and

pg = rate of change in farm product priges.

Equation (6) and similar equations were estimated by Modigliani and
Papademos using annual data over the period 1953-71. In these equations,
the estimated coeffisients on lagged inflation clustered around 0.8.
Estimates of NAIRU were derived for the period as a whole from coeffi-
ecient estimates by setting p and p-) to 2 persent; setting q, pp, and
Pf-] to their average values; and by adding bask the demographis adjust-
ment fastor.2/ These estimates ranged between 5.1 and 5.8, depending
on the partiesular spesifisation of equation (6) used. However, these
values cannot be properly identified as natural rates because, in allow-
ing the gsoeffisient on lagged inflation to deviate from one, Modigliani
and Papademos do not require price expestations to be satisfied in a i
situation of constant inflation. In the absence of such a restriastion,
different values of NAIRU would be consistent with different rates of
inflation, whish would violate the natural rate hypothesis.

2. Gordon 3/

Gordon's paper asontained estimates of a series of equations for ,
price inflation based on a model of price and wage formation similar
to the one outlined above. The study used quarterly data over the ‘\
period from the sesond quarter of 1954 to the fourth quarter of 1980.
A typieal equation was:

p=by+ X bjp-+by UA+byAUA: - N¢A)
1 . .

+b4zw+b52p+ikak o

where the soeffisients bj were constrained to sum to one by a two-step
estimation procedure desaoribed below. The dependent variable, p, was
the rate of shange of the GNP fixed-weight index and UA was the Perry-
weighted unemployment rate. The vecstor Z, included the ratio of the .
minimum wage to average weekly earnings and the ratio of total soaial

1/ The Perry-weighted unemployment rate is comstructed as a weighted
average of unemployment rates in eash age-sex category, with the weights
chosen to refleat the demographie composition of the labor force in the
base year. See George L. Perry, "Changing Labor Markets and Inflation",
Brookings Papers on Esonomic Aetivity, 1970:3, pp. 1lll-141.

2/ The demographis adjustment fastor is obtained as the difference
between the offieial rate of unemployment and the Perry-weighted rate
of unemployment.
éj Robert J. Gordon, "Inflation, Flexible Exachange Rates, and the
Natural Rate of Unemployment,” in Martin Neil Baily, Workers, Jobs, and
Inflation, Brookings Institution (1982). ‘)




seeurity eontributions to wages and salaries. The vestor Z, ineluded

.the growth of output per hour in the nonfarm business seator relative to

trend, ehanges in energy and food priaes, movements of the effective

"eéxehange rate, a variable representing shifts in indireet tax rates,

and dummy variables intended to represent the effeats of the price
asontrols imposed in the early 1970s: The Dy were dummy shift variables
intended to represent other fastors that might shift NAIRU over time;
Dy was set equal to unity during the period k and to zero otherwise.

Gordon aaleulated the value of NAIRU for period k as ?(Bo +br) /by

‘ + ADJy, where ADJy-is the average demographie adjustment fastor in °

period k.1/ On the basis-of a regression equation that inaluded the
eomplete set of Z, and. Z, variables, he inferred that the value of NAIRU
had shifted from just unger 5 pereent in the period 1954-59 to 5 1/2
percentt in the 1960s and to 6 perasent in the 1970s. This shift was due
to the ahanging value of the demographis adjustment faetor over time
rather than to the influenee of -the dummy shift variables as the aoeffi-
sients by were not signifieantly different from zero. Gordon drew the
sonalusion that- "there has been no upward shift in the natural rate for
other than demographie reasons.”2/ - ’ . ¢

Estimates based on Gordon's method that take aaoount of . reeent data
suggest that non-demographis as well as demographis faetors may have
affeated the natural rate over the past five years or so: ‘The following
equation was estimated by ordinary least squares using quarterly data
for the period from the first quarter of 1963 to the first quarter of
1983:

p= 0.033 - 0.057 UA - 0.037 AUA - O.ll4 e (8)

'+ 0.563 £ - 0.072 q - 0.056 D1+ 0.132 D2

+0.011 D3 -+ 0.724 & ay Py’
(3.3) .~*(14.3) i=1

i 1 2 3 4 5 6 7 8

= 0.89 - - h o= o 41 _~' ' SEE = o 095

l/' It should be noted that Gordon S measure of NAIRU is strlotly sor-
rest only if all b, Z, and bs Z, in equation (7) are equal' to:zero in
the long run. Otherwise, these terms should be included in the deriva-
tion of 'NAIRU. In Gordon's regression estimates, the aoeffisients on

“ the variables inaeluded in Z; were found to be insignifieantly different

from zero, so that the omission of the b, Z, fastors may be justified.
Turning to the bg Z, terms, the trend of the effeative exshange rate was
flat over Gordon's estimation period, but the relative priaes of food
and energy tended to inarease. This would suggest some underestimation
of NAIRU, but the magnitude of the error would be rather small.

2/ Gordon, op. cit. p. 11l.




'Figures in parenthéses are t statistises. Thé dependent variable (p) is »
the rate of shange of the GNP fixed-weight index.l/ ' The: independent
variables inalude all variables with signifiaant soeffiaients in Gordon's
preferred equation (equation 6 in his paper). "UA is the Perry-weighted
unemployment rate; e is the rate of change in the effeetive exchange
rate’ of the U.S. dollar; f is the rate of shangé in food and energy-
prises relative to the zNP fixed-weight priee index; q is the rate of
ehange in.output per hour in the non-farm business seator relative to
trend; and D1 and D2 are dummy variables ineluded to sapture the effeats
of the prise aontrols of the early 1970s.2/ D3 is a dummy shift variable
ineluded to represent other fastors that might have altered the natural
rate in the late 1970s and early 1980s relative to the 1960s.3/ The
h-statistie is used to test for the presense of autosorrelation in a
regressxon equatlon "inaluding lagged endogenous varlables. : :

The’sum“of'lagged aoeffieients on priae inflation in equation (8)
is only 0.72. 1In order to impose the gsonstraint that soeffieients on
the lagged priase inflation terms sum to onme, a proxy for expested infla-
tion was aonstrusted in the manner suggested by Gordon.4/ Estimates of
unexpeated inflation (pu) were then derived as the differenae between
aatual inflation and expeasted lnflatxon, and regressed on the indepen-
dent variables appearing in equation (8):

pu = 0. 026 - 0.006 UA - O. 006 ‘AUA - o 193 e+ o 601 £ " (9)
: (5 0) (4.3) (1. a) (2.9)° (5 3) oo 0
- 0.069 q - 0.038 D1 + 0.119 D2 + 0. 007 D3
(1.6) (1.5) (6.3) (2.2)

R2 = 0.72 - DW =1.97 - SEE = 0.010

The eoeffiasient of the shift dummy for 1977-<83 in equation (9) is
significantly positive, whish suggests that an upward shift of NAIRU
did take plase for other than demographie reasons. On the basis of
equation (9), NAIRU is estimakted to have risen from. around 6 pereent
in the 1960s to just over 7 peraent in the late 1970s and early 1980s;

3 .
G

1/ All rates of ashange are expressed as the first differenae of the
logarithm of the variable, and are represented by lower sase symbols.

2/ For preasise specifleation of e, £, q, Dl and D2, see Gordon,
op. ait.

3/ D3 is set to unity for the period from- the first quarter 1977 to
the first quarter of 1983, and to zero otherwise. .

4/ . Expeeted inflation is saleulated as the sum of the eLght lagged
values of priae inflation multiplied by their respeative coeffisients
in equatlon (8) divided by the sum.of. these soeffigients.. .7, v




" ] O half of this rise is ascribed to .demdgraphia fastors and the rest to
! other factors represented by ‘the shift dummy . 1/ :

! . 3. Diffieulties of the PhillipsicurVe approash® .-~ . |,

The Phillips-curve approaoh to ‘estimating the natural rate of un-
employment is prone to two types of problem. First, the values for
the natural rate derived from the:Phillips-=curve approaoh’are likely to
be subjest to aonsiderable estimation ‘error.unless ‘they are based on a
satisfaatory model of wage and prise behavior. Ineorreat equation
speacifisation of the wage and prise equations, perhaps due.to omitted
variables or the imposition of inappropriate restriastions oun the coef-
fisients, would bias the goeffisient estimates’ and thus dlstort the eal-

| oulated value of the natural rate. . , o :

Seoond, the Phillips—ourve'Epproaoh is limited by its inherent in-
flexibility. The reliance on dummy variables to represent fastors that
shift the natural rate is not well suited to tracking movements in the

- natural rate over time. Moreover, it does.not provide an explanation
for shifts in the natural rate over time or for deviations of the aatual
rate from the natural rate durlng the business cyole.

g . . . e . oo v

III. The Reduced-Form Approach

“ @ ool An alternative approash to the estimatlon of the natural rate of -
unemployment is based on an equation relating unemployment to the vari-

~‘ous faagtors that are thought to influence it.  ‘Studies.following this
approach interpret fluctuations in unemployment as resulting from unex-
pested shifts in aggrégate demand, from other syeliaal fastors, and from
shifts in the underlying structurdl csharacteristias of the labor market.
In .this framework, aggregate demand shodks ‘are ‘usually seen as the main

- souree of unexpeated shanges in the rate of inflation. The natural
rate of unemployment is salculated as the rate that would oaeur in the
absenae of sush shocks (so that inflation would be asorrectly antieipated),
provided that other ayelical variables were at trend levels.

1. Barro

. . In a series of studies, Barro has related the unemployment rate to
‘unexpeoted shifts in aggregate demand and various struetural variables,
usxng a measure of unantxclpated monetary growth to represent demand

~ ~ o~

| . .. PO

;o

1/ This’ calsulation takes -into- acsount the.upward trend of energy and
food prises relative ‘to the GNP fixed-weight index and in the .effeative
exshange rate of the U.S. dollar over the period 1977-83; 'these faators
raise the estimate of NAIRU 'in' this period by about-.0.l-persentage point.
Note that the produativity variable was .qonstruated so:as to-have an
average value of - zero, ~and therefore does not. enter into the calculatlon

‘ @ of NAIRU. . . . L




shosks. In a paper published in 1977, l/ Barro .used the follow1ng equa—
tlon for the unemployment rate.

log (U/(1-U)) = ag + a; m + a2 m-) + a3 m) . (10)
+a, C+ ag MW ,

‘Unanticipated monetary growth, m, was estimated as the series of resid-
uals from an equation relating the growth in narrow money, M-l, to a
distributed lag of growth in M-1l, a moving—average measure of “normal”
federal expenditure, and the unemployment rate in the previous period.
MW is the ratio of the minimum hourly wage rate to average hourly earn-
ings in the private nonfarm sestor multiplied by the ratio of the number
of nonsupervisory workers sovered by minimum wage legislation to.total
employment., C is a measure of military aonscription{g/ Barro estimated
equation (10) using annual data over the period 1949-75; he ealcsulated
the natural rate of unemployment from this regression by setting all
values of m to zero, that is§, by assuming that monetary growth was
always fully antieipated. ‘On this basis, the natural rate was estimated
to rise from 3 1/2 perseat in thé early 1950s to 6 1/2 percent in the
middle 1970s; this inerease was attributed to the rising relative value
and coverage of the minimum wage over the period, and to the ending of
the draft. : :

In his 1981 paper,3/ Barro reestimated equation (10) over the period
1949-78; he found that, over this longer sample period, the aceffiasients
of sonmsceription and minimum wage variables were not significantly dif-
ferent from zero. In plase of these variables, Barro ineluded the ratio
of federal purshases of goods and serviges to GNP in his unemployment.
equation, hypothesizing that higher levels of federal spending relative
. to GNP would tend to lower the unemployment rate. With this revised
formulation, the natural rate in the middle 1970s was estimated to have
been about 6 1/4 perasent, compared with about 3 1/4 perasent in the early
1950s; the inerease was now asaribed to the diminishing relative impor-
tance of direot spending by the federal government. -

" 2. Lilien 4/
Lilien argued. that a sonsidérable proportion of changes in unem-
ployment are due to variations in its fristional component, that is,

1/ - R.J. Barro, "Unantiaipated Money Growth and Unemployment in the
United States,” American Economis Review, Vol. 67, No. 2, pp. 101-15
- (1977). i ) ' o '

2/ C is set equal to the ratio of military personnel to the male
.population aged 15-44 in the period up to the ending of eoasaription
‘in 1970 and is set to zero thereafter.. The draft is hypothesized by
Barro to have reduced the natural rate by insreasing the lncentlve to
enter higher eduoatlon or to find employment.

2/ R.J. Barro, "Unanticipated Money Growth and. Economla Acthlty in
the United States™, in Money, Expectations and Business Cyeles, Academias
Press, New York (1981).

4/ David M. Lilien, "Seatoral Shifts and Cyelisal Unemployment,"”
Journal of Politiocal Esonomy, vol. 90, no.4, pp. 777-793 (1982).
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to ahanges in the unemployment rate arising .from the prosess of shanging
jobs. - He suggested that frietional ‘unemployment would flusctuate in res-

.. ponse to shifts in .supply eonditions in goods markets that eltered the
_pattern of employment. As an indieator of such shifts in supply eondi-

tions, Lilien aonstruated a measure of the dispersion of rates of ehange
of employment asross an ll-seatior breakdown of the economy (D) 1/

Lilien derived an unemployment equation by modeling the flows into
(layoffs) and out of (hires) the stoek of unemployed. Layoffs were re-
lated to the total ehange in employment and to the dispersion of shanges
in employment aeross seators. Hiring was related to the stosk of unem-
ployment in the previous period and to present and past monetary shoeks,
measured by Barro's m. Equation (1l1) represents a typisal Lilien unem~
ployment equation: »

=byp +by D+ by m+ b3z m) + bé U.] + b5. T~ : (11)

where T is a time trend. Lilien defined the natural rate of unemployment

. (UL) as the unemployment rate that would osaur in the absence of monetary
- shoeks, provided that the unemployment rate was at its natural value in
. the previous period.}/ .UL may be obtained from the expression:

UL —_i: b, (b, + 't.>1 D_; + bg T-—i,) \ - (12)

Lilien estimated equation (11) using annual data over the period
1949-81. On the basis of the regression resul&s, he saleulated that
the natural rate ranged from 4 to 5 1/2 persent in the 1950s, from 4 to
5 peraent in the 1960s, and from.5 1/2 to 8 persent in the 1970s. He
observed that the estimated diserepansies between astual and natural
rates were muech more pronouneed in the 1960s than in the 1970s. Lilien
interpreted this as indieating that monetary surprises were responsible
for muah of the cyclxeal flustuation in the unemployment rake [during the

_19608, while shifts in supply eonditions were the dominant faator behind

swings in the unemployment rate during the 1970s.’

"- Lilien's measure .of the natural rate may be -ealaulated for the
years 1982 and 1983 using Lilien's aeoeffisient estimates and values of
dispersion of ehanges in employment derived from .resent data (see
Table 1). On this basis, the natural rate of unemployment in these &wo
years equaled 7 1/2 pereent, some 2 peraentage points less than the
aatual rate. Only a small fraation of the two-poinf gap in 1982 aan be
attributed to the faat that monetary growth was less than antiaipated

1/ D is salaulated as [ & (Ej/E)( L ulog Ej - Glog E)ZJ,.,whe;e_Ej is
j 3 - ' _ T

‘ employment in industry j, and E = L Ej.

J

2/ Note that, ascording to this Lnterpretatlon the natural rate
would be affeated by cyellcal swings in frietional unemployment.
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":.(aseording - to Barro's formula); in 1983, a positive monetary shock is m
- estimated to. have -lowered the unemployment rate slightly.’ Thus, on the

. basis of Barro and Lilien's results,.the high rates of unemployment in

" 1982-83 can not be fully explained by elther hlgh rates of friotional
’vunemployment or by monetary shoeks. - o .

N

IV. Extensions of the,Reduced—Form Approach

ThLS sestion addresses three issues arising from Barro s and
Lilien's work. Flrst the findings of Barro and Lilien do not rule out
the possibility that struotural conditions have a strong influenae on
. the unemployment rate; but these authors do not inelude sucsh.variables
in their preferred equations. The first part of this seation seeks to
identify struatural variables that do have a well-determined relation-—

" ship with the unemployment rate. .Sesond, Barro and Lilien do not allow
for the possibility that the unemployment rate may be affected by move-
ments in aggregate demand coming from sources-other ‘than unantisipated
shanges in monetary growth. The second part of this section investigates
' whether other sourses of changes in aggregate demand may influense the
unemployment rate. Third, Lilien does not test his hypothesis that the
dispersion of rates of ahange in employment aeross sestors is a good
measure of shifts in supply eoanditioms. The third part of this seatiom
examines the possibility that the dispersion variable may not princi-
pally refleat supply shosks but may rather be endogenously determined

or related to shifts in aggregate demand. Q\

1. The influense of struatural sonditions in the labor market

Eight measures of strustural conditions in labor markets were aon-
strusted, representing both demographis arnd non-demographis -fastors.
"IB is defined as the ratio of average weekly benefits from state unem-

- ployment insuranse to average weekly earnings of produstion workers in
" the private nonagrloultural seators; IC is defined as the peraentage of
the agivilian labor force govered by state unemployment insurange; LF,
"LZ, LY, and LN are the proportions of women, women of  childbearing age
.(aged between 25 and 44), teenagers, and nonwhites, respeatively, in
the labor foree (Table 2). Minimum wage and military conseription
variables were gonstructed as defined by Barro. It is hypothesized:
~ that the rate of unemployment is negatively related to the- sonseription
- variable and positively related to-the other variables. Higher values
of the benefits from and aoverage of unemployment insurance and a lower
degree.- of military sonsaription would reduce the gsost of: ‘being. unemployed
and therefore tend to raise the unemployment rate; higher -proportions
of women, teenagers and nonwhites in the labor foree would increase_the
rate of turnover and henase would tend to raise the unemployment rate; a
‘higher value of. the minimum wage would reduce employment opportunities
for unskilled workers and therefore tend to raise the unemployment rate.

To provxde a standard for aomparison, equatxon (11) was re—estxmated

usxng annual data over the perlod 1949-82 ' . .»

S T

P

{
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PRI U=-0.2 -20.3m~- 33.0 my +59.2°D ' (13)
' | +0.08 T +0.53 U_ R
) (5.9) .. (6.5)° |
- R2 = 0.89. - h = -1 85 : SEE = - 0. 57

Coefflolent values:  in equation (13) are 91m11ar to those reported in

,,tLlllen.I/ When the eight struatural variables were included in equation

(13), the coeffigients on unemployment insuranse benefits, gonseription,
and the proportion of women of ghild-bearing age 'in the ‘labor.force had
the expeated signs, although only that on the unemployment insuranse
‘benefits variable was signifisantly different from zero at the 95 per-
sent asonfidense level; the coeffisients on the other five variables had
signs opposite from those expested. 1In a seasond regression, these five
variables were omitted; in this regression the coeffiaients on unemploy-
ment” insurance benefits and the proportion of women of child-bearing age
were both signifisant and had the expeated signs, while the asoeffiasients
on the consaription variable and also the time trend were not signlflcant.
Omitting these latter terms gave the equatlon

o

U= -14.0 - 15.6 m - 27.6 m_ + 38. 7'D' Qs
: (8 3) (2.6) (4 1) 2 (5. 3) - -
T i3 TE 4 181 12 + 0. v -
B LS I N CP >
-w,"§2w='o.93 - h =_ro§51=; .f?~ SEE = o. 43

Agsording. to equation (14), the:ratio of‘beneflts from unemployment in-
suranae to weekly earnings and the proportion of women of child-bearing
age in the labor forse both have signifieant positive effeots on the
unemployment rate. The soeffisients on unexpected monetary growth in
equation (14) are not much different from those in equation (13); the
aoeffiasient on the dispersion of employment. ohanges is substantlally
reduced but is still highly significant. T "

2, The role of antieipated movements‘in'aggfegate demand

Equation (14) suggests that unantiaipated movements of the money
supply may influenece the rate of unemployment; this does not exelude
the possibility that antisipated shifts in aggregate demand (or unexpec-

‘"ted shifts in demand from other sourses) may also affest the unemployment

rate. . It san be argued that any cycliaal fluatuation in aggregate de-
‘mand would affecet the demand .for labor and hence :the unemployment rate,
whether or not it was expedted.. - To ‘the extent 'that an . ingerease in:

.

1/ Further equations ineluding additional ‘lags of D and'm were
estlmated, .as in Lilien, op. e¢it., but. w1thout yleldlng(any signifisant
1mprovement in performanse, ~
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labor demand led to a rise in the wage rate relative to prises, expeated
future wages or unemployment insurande benefits, this rise would ingrease
the ingentive to work at that moment in time. This effeet may aontribute
to the significanee of the unemployment insuranse benefits variable in
equation (14). To be sure, in gertain seetors of the economy, wages may
respond only sluggishly to flucetuations in labor demand, due to.multiyear
asontrasts or other institutional rigidities. In industries affeated by
such wage stieskiness, the labor market may not alear eontinuously and
willing workers would not always be able to obtain employment. In these
seators, the variation of labor demand over the business aycle aould lead
direatly to shanges in unemployment, without neoessarlly having any 1m—
pact on relative wages. :

In his studies, Barro attempted. to test for the influence of anti-
gipated monetary growth on unemployment by inaluding the aurrent .and
lagged values of the rate of growth of M-1 (along with his measure of
unantisipated monetary growth) in his unemployment equation; he used
an F-test to assess the joint signifiganee of the soeffigients on the
aetual monetary growth variables. On this basis, he gonsluded that the
sontribution of antisipated monetary growth to movements of unemployment
was unimportant. The same result is obtained by applying the equivalent
tests to equation (14).1/

Evidenae that monetary shoaks do not fully sapture the effeat of
aggregate demand on unemployment is obtained by using an explieit mea-
sure of the ayelisal position of the economy, the Federal Reserve
Board's index of csapasity utilization in the manufaeturing sestor (CU).
The goefficient on this variable in the unemployment equation would be
expeated to reflest antisipated as well as unantisipated ayalisal in-
fluenses that were not represented by other explanatory variables.
Ineluding sapaeity utilization in the equation gave the result:

U=-0.02-9.7m - 20.6 m~) + 16.6 D + 21.8 IB (15)
©(0.0)  (1.9) (3.6)" (2.0) ° (4.3)
+17.9 LZ - 10.1 CU + 0.36 Uy
(4.0) (3.7) (5.2)
RZ = 0.95 R h = 0.94 "SEE = 0.36

.

lf' A eollinearity problem may arise to the extent that aatual M-l
growth and unantieipated M-1 growth are correlated. As an alternative
test, predicted values of M-l growth, saleulated on the basis of Barro's
foresasting equation, and its lagged values were insluded in equation
(14). Note that in this sase the aollinearity problem was reduced to
‘the extent that foresast and foresast errors were orthogonal. But agaln
the inelusion of the additional variables did not yield a s1gnxflaant
improvement in the explanatory power of the equation.

ol
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On the basis of an F-test, the/inolusion of the ocapagity utilization
index leads to a significant improvement in the fit of the regression,

_suggesting that there-are indeed ayolieal influenses on the unemployment

rate that were not daptured by equation (14).1/ . At the -same time, re-
estimation of equation (15) without the monetary surprise variables leads
to a_ elgnlflcant deterioration of fit. Together, these. two results
“{mply that, despite the possibility of eollinearity between sapacity
utilization and monetary shocks, the two variables make distinat eon-
tributions to the explanatlon of movements in unemployment. oo

3. Supply shifts, dlspersion of employment ghanges,. and the e
friotional oomponent of unemployment

In his paper, Lllien argued that a shift in the supply gonditions
in goods markets asould lead to a temporary ingrease in the friastional
gsomponent of unemployment during the period in whiah the strusture of.
produstion and employment adjusted to the new business environment.

As this period of adjustment would tend to be marked by a tramsitional
inerease in the dispersion of shanges in employment asross sestors,
Lilien used a measure. of sush dispersion (D) as a proxy for shifts in

.supply aonditions..

A diffigulty with Lilien's analysis is that the dispersion variable
may not prineipally refleat supply shosks but may rather be endogenously
determined. Lilien rejected the latter possibility on the basis of a
regression of D on its own lagged values and on present and lagged values
of monetary shocks; this regression indicated.no significant relationship
between D and these explanatory variables. It would be desirable, how-
ever, to find alternative, more direot measures of shifts in supply con-
ditions faaing produsers and to demonstrate that D is olosely related to
suash variables. : :

In construating measures of shifts in supply conditions faeing
producers, it should be noted that the impact of a supply shift on fria-
tional unemployment would not necessarily depend on whether the shift
had been antiasipated. Moreover, the effest on unemployment would be
related to the absolute value of the supply shift rather than to its

" direetion, as a shift of employment from industry A to -industry B would

have the same transitional impact on unemployment. as the reverse shift.
Two proxies for supply shifts were gonstrusted with these. points in mind.
The first is the absolute value of the rate of change in the ratio of

wholesale prises of intermediate inputs to the wholesale priaes of fin-

ished goods. This variable is intended to represent ahanges in the

oost of equipment and materials relative to the prise of output. The

sesond variable is the absolute value of the rate of shange in the mer-

‘chandise terms of trade. This variable is intended to represent shanges

in the relative attrastiveness of producing for export rather than for
the domestis market. It is hypothesized that.the rate of unemployment
would be positively related to both these variables.,

1/ The inclusion of lagged values of capacity utilization did not
provide a further signifisant improvement in fit.

-
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- between D and AU, and that this is the relationship which equation (16)

‘ The Tresults of several statistiaeal _tests.suggest that these two
supply-shift variables fail to eapture EFé\ﬁQE;:e,that influense either
- fristional unemployment or dispersion in empld ent changes. When the
supply~shift- variables were added to regressions (13), (14) and (15),

. their eoeffisients were found to be positive, but small™and insignifi-
aantly different from zero. The adoeffieients on the dispersion-of em—
ployment changes were not signifisantly affeeted. Little improveﬁEﬁE:f’
was achieved by adding lagged values of ghe supply-shift.variables.
Moreover, a regression of the dispersion of employment shanges on the
supply-shift variables prodused soeffiasients that were Lﬂsxgnlflaantly
different from zero at the 95 peraent level.l/ -

In the absenae of a satisfaatory explanaﬁion for variations in the
dispersion of employment ahanges in terms of exogenous variables, it
sannot be ruled out that the variable may in fast be determined endo-
genously. In partigular, Lilien did not investigate the possibility
that the dispersion of employment shanges may basieally refleat shanges
in the unemployment rate itself. It may be hypothesized that a ahange
in the unemployment rate, whether positive or negative, would be asso-
oiated with an inerease in the dispersion of shanges in employment
aaross sesdtors to the extent that different parts of the eeonomy respon-
ded differently to fluatuations in overall aativity. This argument is
given empirisal support by a regression of the dispersion of employment
shanges on the absolute change in the unemployment rate:

D = 0.013 + 0.012 |AU| o ) L : (16) Q
< (7.1) . (8.2) ' : . i

R2 = 0.67° DW= 2.06 SEE = 0.007

Equation (16) suggests that awo thirds of the dispersion of ehanges in
employment asross sestors may be explained by absolute shanges in the
unemployment rate. This would imply that the dispersion variable is
indeed determined endogenously, so that the soeffieient estimates in
equations (13), (14), and (15) would be inaonsistent.2/

Using an instrumental variables approash avoids this simultaneity
problem while still providing a test for Lilien's thesis that fristional
unemployment may have an important syeliaal aeomponent. . Under this ap-
proaeh the employment dispersion variable in the unemployment equation

1/ stng aatual rather than absolute ohanges in terms ‘of trade and
relative priees led to no improvement in performansee. :

2/ One aould argue that equations (13) and (14), whiah both inelude
a lagged endogenous variable, would direetly imply a elose relationship

is pieking up. It should be noted, however, that the fit of equation
(16) is superior to that found in the simple regression of D on 4U:

D = 0.024 + 0.070 AU
(15.8) (5.82)

<

R2 = 0.50 DW= 1.82 SEE = 0.009
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- T UN = I 0.28% (0.3 + 21.5 IB*_; + 21.0 LzZ*_;

o= 15 -

" is replaged by the determinants  of absolute.shanges in unemployment.
-Satisfaatory results are obtained by sxmply substituting the absolute

shange of aapaaity utilization for the dlspersion of employment ehanges
in equatlon (15) 1/

. U=0.3 - 8,0m- 205wy + 20,518 + 21.0LZ . . (17)
5. (0.1)  (1.8) - (4. 1) - (4. 9) - (5 2) o <
G ':— 10.2 CU' + 7.8 . [Acy| + 0.28 U]
el (5.0) | (3.3) 7 (5.3) A
L .- R2=0.96 h:=‘0;22}ﬂ..7'-.SEE = 0.32

+ o

The aoeffleient on the absolute ohange in oapaoiky utlllzatlon is sig-

nifisantly p031tive. This. result suggests that, for a given level of

economis aastivity, the larger the absolute ashange in astivity, the
higher would be the unemployment rate. It may be noted that the long-
run aceffiaients on the other variables in equation (17) are lower than
in equation (15), the aoeffisients on the monetary-shoek variables are
jointly signifisant, and the standard error is redused. Re-estimating
equation (17) ineluding the employment dispersion variable gives a sig—
pificant soceffiaient on the absolute shange in aapacsity utilization but

.an insignifieantk ooeffiaxent on the dispersion variable.

V. Aeaounting for Changes in Unemployment

Equations sush as (13), (14), (15) and (17) san be used to break
down movements in the unemployment rate between shifts in the natural
rate and ayslisal fluetuations in unemployment. In this seation, equa-

.kion (17) is used to saleulate the path of the natural rate of unemploy-
. ment in the period 1954-~83; it is also used to aseount for fluatuations
around this path in terms of various eyclieal influences on unemployment.

1. Shifts in the natural rate

P
»

In terms of equation (17), the natural rate of unemployment (UN)

;~hay be defined as the rate that would oaaur if (i) the exogenous varia-
-bles 1B, CU, lACUl, and LZ were set at their eyalieally adjusted values,

(ii) money supply movements were fully antieipated, and (iii) unemploy-
ment had equaled the natural rate in the previous period. Aaeordingly,
the natural rate was aalesulated from the expression.

- 10.2 cu#-i‘+ 7.8 lacu|*-4) R (18)

EFN

1/ The absolute ahanges in oapaelty utllizatxon alone explaln 33 per—
aent of ,the variation in the dlsper5lon of employment changes.

T
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where the asterisks indicate eyslisally adjusted values of the relevant
variables.l/ Equatlon (18) may be solved to a satlsfactory degree of
presision by truneating at i = 5. )

The natural rate series obtained by solving equation (18) rises
from 4 3/4 percent in 1955 to 5 1/2 pereent in 1970 and to 7 3/4 perasent
in 1983 (Chart 1). According to equation (18), the 3/4 persentage point
ingsrease in the natural rate between 1955 and 1970 was largely asaounted
for by inereasing unemployment insuranse benefits relative to weekly earn-
ings (see tabulation below). The peracentage of women of shild-bearing
age in the labor forsee in faoet fell during the first part of this period,
before rising bask to its initial level by 1970. From 1970 to the pres-
ent, the natural rate is estimated to have inereased at a much faster
paase, at just under 0.2 pergentage points per year; three quarters of
this inerease is attributed to the rising pereentage of women of ghild-
bearing age in the labor forae.

Shifts in the Natural Rate of Unemployment

(In‘pefeentage points)

1955 1960 - 1965 1970 1975 1980 1983

Estimated natural

rate of unemployment 2/ 4.8 - 4.9 5.1 - 5.4 6.1 7.2 7.8
Post—-1955 inerease -~ 0.1 0.3 0.6 1.3 2.4 3.0
due to:
Unemployment
insuranse ' -~—~ 0.2 0.4 0.6 0.8 0.9 1.0
- Demographias shifts —~— -0.2 -0.2 - 0.5 1.4 1.9

2. C&olieal variations

‘ ~ The ayaliaeal .unemployment rate (UC) is definéd as the differenae

between the astual and the natural ‘rates of unemployment. The ayalical
unemployment rate has varied within 'a range of about -2 to 2 peraentage
points over the past 30 years, registering troughs in 1956, 1969 and
1978 and peaks in 1958, 1975 and 1982 (Table 3). - -

The aoeffieients of equation (17) asan be used to explain these
ayclieal variations in terms of movements of the exogenous variables in
the equation. Unemployment resulting from unantiaipated monetary growth
(UM) is given by:

1/ IB* and CU* were derived from trend equations estimated over the
_period 1957-81; |ACU|* was set equal to the average value of |ACU| over
" this period as this variable had no signifieant trend; LZ* was set equal
to LZ as this variable did not vary significantly over the ayale.

2/ Based on equation (18).

¢
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CHART 1
C _ UNITED STATES
ACTUAL AND NATURAL RATES OF UNEMPLOYMENT
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UM = - 2 0.281 (8.0 m_y +:21.5 m_j.4) ‘ (19

neos

i=0

Unemployment resulting from. cyolloal varlaulon of frlatlonal unemployment
(UF) is given by: . - . . . :

-

UF =

W~ 8

0.28% [7.8 (Jacu|_; - |acul*_))] o (20)
i=0 : o

'Unemployment‘fesulting from other ayeliaal faoﬁofs (UQ}lis given by:

et = [ AR

0.281 [21 5 (IB - ~ IB*_}) ' ,xaf:[ (21)

e §

o
o -
il

y o028

i o
‘ - 10.20 (CU—i - CU*_i)] R

* Asgording to 'equation (19), monetary shoaks’ boosted'unemploymenf

~above its- natural rate by 1/2. perasentage point on average between 1957
‘and 1964, ‘and lowered unemployment below the natural rate by about
1/2 percentage point in the period 1968-74 (see Chart 2 and Table 3).

Unexpectedly slow growth of M-l raised unemployment by 1/4-1/2 persent-

‘age point from 1975 to 1977, but posikive monetary shoaks reduced the

unemployment rate in the three following years. In the period 1981-83,

" monetary shodks are estlmated to have had a negllglble effeet on the
'unemployment rate. . = .. . .o A

On”nhe ba91s of.equatiop (20), ‘the:  impaat on &he unempioyment‘rate
of ayeliaal variations in fristional unemployment has generally .beed

smaller than that of monetary shosks.  Frietional unemployment was- about
- 1/2 peraentage point: less than average in 1968-69 and 1/2 peraentage
.point more than average in' 1975. At other times, and in partiaular in

- 1982 and 1983, the ayalieal somponent of friational unemployment has

been less than 1/4 peraentage point.l/ S -

Other'cyolieal fastors (representing deviations from trend~of

-+ eapaaity utilization and of unemployment insuranee benefits relative to

< "'wages). are estimatéd to have reduded unemployment by 3/4 percentage

... points . in 1955-57 and by about 1 perdentagé point in 1964-69; they eon-
Jtributed to high aysliesal levels, of unemployment in 1958-62; in 1970-72

.and in 1975-76. -These fastors were almost entirely responsible for the

+ 2 persentage points of ayalisal unemployment in 1982-83. . The unexplained

- residual portion of movements of the unemployment .rate has ranged up to

1/2 pereentage point in the past, but has been negllgible in the. past
four years. ' .

1/ Estimates of the ayalisal variation in’ friational unemployment

.based on the goeffisient on employment dispersion_in equatlon (15) are

not sxgnlftoantly different from these figures. -
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VI.: The'Pﬁillips Curve Revisited - °

As a way to test the plausibility of the estimates of the natural
.rate saleulated from equation (18), a Phillips-aurve priase equation
similar to the one used by Gordon was estimated using the deviation of
the aetual rate from the estimated natural rate (i.e., the aysalisal
unemployment rate UC) &o measure the degree of slaek in the labor
market:1/ : ‘ :

pu = 0.00l - 0.056 UC - 0.094 4UC - 0.224 e + 0.583 £ . (23)
. c v (0.3)  (5.0) (2.7) (3.4) (6.0) c
- 0.069 q - 0.042 D1 + 0.12 D2
(1.6) (1.8) . (6.4)
R2 = 0,71 P _..DW = 1.94 SEE = 0.009

This regression followed Gordon's.proasédure dessribed in sestion II.2
to impose the aonstraint that the eoeffiaients on lagged values of ...
prise inflation should sum to one. The dependent variable (p4).is .
unantisipated prise inflation; e is the exahange rate variable; q-is
the produetivity variable; f is the relative priee of food and energy
varlable, Dl and DZ are the. prlee aontrol dummy variables. .

[ ERNES LT Sl i

The results of equatlon*(23)*are consistent With the“joint hypothe~

sis that (i) the Phillips-aeurve spesifieation given in Seetion 11.2 is
an appropriate form for the priee equation and (ii) the ayaslisal unem-
ployment rate is a satisfaatory measure of labor market slaask.. 1& may
be noted that not only are the @oeffiasients on both ayalical unemploy-
ment .variables signifieantly negative, but also the interceepk term is
ingignifieantly different from zero.  Thus,: ascording to equation-(23)
and in aonformity with the natural rate hypothesis, the rate of infla-
tion would be equal to.its expeated. value if the unemployment rate were
equal to its natural rate and exogenous variables were. set at trend
levels.

It also appears from equation (23) that the'differende between the
astual unemployment rate and the.estimated natural rate is a better in-
disator of labor market slask than the Perry-weighted uneémployment rate
series used in equakion (9). First, .the soeffisients on the ayalieal
‘'unemployment variables are more.preaisely determined in equation (23)
than are the asoeffisients -on:the Perry-weighted unemployment variables
" in equation (9). Sesond, when the dummy shif# variable D3 'is inaluded
in equation (23), its aoeffiaient is not signifisant; this .suggests
that the estimated natural rate series adequately represents’ seaular
fastors affeeting labor market gonditions during the late 1970s and the
early 1980s.

b/ Quarterly values for the eyalisal unemployment rate. were derived

by ' linear ‘interpolation of the annual series for the natural unemploy—

ment rate provided in Table 3. s : SRR 5
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| CHART 2
UNITED STATES
CYCLICAL COMPONENTS OF UNEMPLOYMENT
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cients on both eycllcal unemployment variables., -
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"It may be noted that using Lilien's measure of the natural rate as
the basgis :.for estimating the-exsess supply of labor gives:less satisfas-—
tory results. Re-estimating equation (23) using sugh a measure of exaess
supply gives a significantly positive intersept and 1nsign1flcant aoeffi-

VII. Conclﬁsion

- The different approaches to estimating the natural;raﬁe of  unem-

e
[

‘ ployment for the United States used in this paper give broadly similar

results: (i) there has been a signifiaant inarease in the natural rate
from the 19608 to the late 19708 and early 1980s amounting to 1 to 2 per-
gentage points; (ii) the natural rate of unemployment was in the range
of 7 to 7 3/4 persent in the early 1980s. Aacording to the reduced-form
approaeh, the inarease in the natural rate over the last twenty years

or so aan be aseribed to the rise in the proportion of women of child-
bearing age in the labor forse and to the rise in unemployment insurance
benefits relative to earnings. Deviations of the aatual unemployment
rate from the natural rate san be related to monetary shooks, to ayasli-
sal variations in friatiomal unemployment and to other ayelical factors.
The high rates of ayalical unemployment in 1982 and 1983 seem to have
been due mainly to the generally low level of esonomis acetivity rather
than spesifically to monetary shoseks or variations in fristional unem-
ployment.

Several diffiaulties with the Phillips—aurve approach were mentioned
above. 1In interpreting the results obtained from the redused-form ap-
proach, a number of esaveats should also be borne in mind. First, the
approach rests on the implieit assumption that the labor market is essen-
tially a market in which equilibrium is rapidly restored, so that aatual
unemployment may be seen as fluatuating around the natural rate. If,
instead, the labor market were extremely slow to adjust to structural
change, then the actual unemployment rate could diverge from the natural
rate for prolonged periods whish would bias the estimation of the natural
rate. If, for example, the desade 1974-83 was genuinely charaaterized
by gontinuing exsess slack due to the labor market's slow response to
adverse oil-prise and other shoeks, this would lead to an overestimation
of the true natural rate at the end of that period. '

Seasond, the techique of seeking a single redused-form equation
eontaining only variables with well-determined coeffiasients may be
inappropriate. The use of a priori sign restrietions and signifiasance
tests to narrow the set of possible explanatory variables may be unre-
liable besause of multisollinearity between the variables and difficul-
ties in assessing the gorrect sign restriations on the aoeffisients.l/

1/ For example, it might be argued that a high minimum wage relative
to average wage would tend to reduce, rather than inaerease, unemployment.
A higher minimum wage could serve to reduce friational unemployment by
enasouraging unskilled workers to aacept employment at the minimum wage
rather than gcontinuing to searsh for a better paid job. This effeat
aould more than offset the reduced supply of low wage jobs arising from
the minimum wage inarease.




- 20 -

"Moreover, there is-a danger of -ingluding:-in-the -equations ‘explanatory

variables that are in fact jointly determined with the unemployment -
rate; such inelusion would tend to bias coefficient estimates..’

Third, caution would need to be exercised in using the unemployment
equation to forecast the natural rate of unemployment. Such a forecast
would require a judgment of the movements in the structural factors
represented in the equation in the period ahead. Moreover, the equation
would only provide a good forecasting tool as long as there were no

significant changes in structural factors not-included in the equation.
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Table r1v < Monetary 'Shoaks;y 'Supplly Shifts, and Unemployment

' Disper-

Unanti- Military sion of Rate of Natural

cipated Con- Changes Civilian Rate of

Monetary Minimum serip- in Employ- Unemploy- Unem-

Growth Wage tion ment ment ployment

(m)1/ (MW)1/ €)1/ (D)2/ (v (UL)2/
1949 -0.013 0.180 0.048 0.048 . 6.1 5.3
1950 0.020 0.323 ~  0.049 0.026- . 5.2 5.0
1951 0.012 0.301 0.092 0.047 3.0 5.3
1952 0.010 0.284 0.106 0.016 3.6 4,1
1953 -0.017 0.269 0.105 0.031 2.9 3.9
1954 -0.003 0.258 0.099 0.049 5.6 5.4
1955 0.004 0.248 0.090 0.015 4.4 4.5
1956 -0.012 0.307 0.083 0.018 4.1 3.8
1957 -0.015 0.298 0.081 0.023 4,3 4.0
1958 -0.006 0.283 0.075 0.048 6.8 5.5
1959 0.004 0.273 0.073 0.017 5.5 4.9
1960 -0.036 0.262 0.071 . 0.018 5.5 4.2
1961 -0.007 0.283 0.071 0.028 6.7 4.6
1962 -0.017 0.328 0.077 0.015 5.6 4.3
1963 -0.005 0.325 0.073 0.016 5.6 4.0
1964 0.002 0.334 0.072 0.016 5.2 4.0
1965 0.003 0.325 0.071 0.015 4.5 4.1
1966 0.001 0.315 0.079 0.019 3.8 4.3
1967 -0.003 0.392 0.086 0.022 3.8 4.7
1968 0.027 0.426 © 0.087 0.016 3.6 4,7
1969 0.017 0.421 0.085 0.016 3.5 4,7
1970 -0.007 0.388 - 0.034 5.0 5.7
1971 0.020 0.364 _ 0.031 6.0 6.5
1972 0.009 0.339 - 0.013 5.6 5.8
1973 0.010 0.340 - 0.018 4.9 5.5
1974 -0.006 0.381 - 0.020 5.6 5.6
1975 -0.018 0.385 —_ 0.057 8.5 7.9
1976 -0.012 0.396 - 0.014 7.7 7.1
1977 0.009 0.370 — 0.015 7.1 . 6.3
1978 0.014 - 0.397 - 0.017 6.1 6.2
1979 0.005 0.402 — 0.018 5.9 6.1
1980 -0.008 0.400 ‘ - 0.030 7.2 6.7
1981 0.000 0.399 -_ 0.024 7.6 7.0
1982 -0,011 0.378 - -— 0.034 9.7 7.6
9.6 - 7.4

-1983 0.021 0.363 - 0.022

1/ Caleulated asdording to formula provided in.Barro, op. ait. (1977).
2/ Caleculated acsording to formula provided in Lilien, op. cit. (1982).

¢
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.. Table 2. - Indicators.of ‘Labor Market ;Strusture 1/ -

1983 2/

Ratio of
Unemploy- .
ment In- Coverage
suranace- . of ' - .
Benefits - Unemploy- Proportion of the Civilian Labor Forege
to ment : Women Aged Non-
"Earnings Insurance Women Youth =~ 25 - 44~ white
(1IB) (10 (LF) . (LY) (LZ) (LN)
1949 0.408 0.519 - 0.290 - 0.070 . 0.130 T ees
1950 0.391 0.538 0.296 0.068 0.133 T ewe
1951 0.365 0.579 - 0.307 . 0.066 0.139 PR
1952 0.376 0.588 - . 0.310 0.065. 0.141 Ceee
1953 0.370 0.584 " 0.308 0.064 0.140 Y eee
1954 0.386 0.563 ‘ 0.309 0.063 0:.140 . 0.107
1955 0.370 0.568 . 0.316 " : 0.063 - 0.139 0.107
1956 0.382 0.588 " 0.322 0.064 . 0.140 0.107
1957 0.384 0.600 0.325 . 0.064 . 0:140. 0.107
1958 0.407 0.571 0.327 0.063 - 0.139 0.109
1959 0.386 0.580 0.329 0.066 . 0:.136- 0.108
1960 0.408 0.581 0.334 0.070 0,135 0.111
1961 0.408 0.570 0.338 0.070 0.135 0.111
1962 0.402 0.586 0.340 0.070 0.136 0.111
1963 0.398 0.593 0.344 0.071 0.136 0.111
1964 0.393 0.593 0.348 0.074 0.134 0.112
1965 0.390 0.614 0.352 0.079 0.135 - 0.112
1966 0.403 0.636 0.360" 0.086 0.136 0.112
1967 . 0.404 0.648 0.367 0.084 0.138 0.112
1968 0.404 .. 0.640 0.371 0.084 , 0.139 0.111
1969 .. 0.403 . 0.649 0.378 0.086 0.140 0.111
. 1970 0.419 0.641 0.381 0.088 0.141 0.111
1971 0.437 . 0.626 0.382 0.089 0.141 0.112
1972.-. . 0.415. 0.708 - 0.385 0.093 . 0.144 0.112
1973 . 0.405 . 0.729 0.389 0.095. 0.149 0.115
1974 . 0.416 0.722 0.394 0.096 . 0.154 0.116
1975 0.432 - 0.695 0.400 0.094 : . 0.159 0.117
1976 . . 0.428 0.707 0.405 0.094 . 0.166 0.118
1977 . 0.415 0.712 0.410 - 0.094 0.172 0.120
1978 . 0.409 0.762 . 0.417 0.094 .. 0:178 0.123
1979 0.407 | 0.776 0.421 0.092 - 0.184 0.124
1980 . 0.421 0.813 0.425 0.088 - 0.191 0125
1981 - - 0.417 - 0.800 0.430 0.083 . 0.197 0.125
1982 0.443 0.792° 0.433°  ~ 0.077 0.203 - 0.128 .

0.440 -0.780 ~  © 0.437 - 0.073° . ... 0.209:-.%, 0.130

"
g

1/ "As defined in text.
gj Estimates based on partial data.
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‘Components: of Unemployment

Cyclical
Unem--
ploy-
nment
Rate
(uec)2/

Table 3.

Natural
Rate
of
Unem-
ploy-
ment
(uN) 1/

ploy-
ment
(U)

Civilian
Unem-

-2321-143662551/4232344_ ] {

3 31
o 1 e o o { s & e & o o s o o | S |

—0-1
—0-1

77752352393362397
e o & o & o o s o & o o
FFFOSFeISSgeoS s

HANTONOLOIN | T~
e o e o o ¢ ¢ o s | .

o~
L]
—
[ T S I I

® & 6 e 6 o ° » e o o
0000000000000000 o 0000000 o
[ [J T R T T A B B | [ [ [ i

[

.

~ 5/432532/42111
00 00000000 ﬂ

2852
e o o ® & 9 @ o
TPTTTTTCSSeegeSS

8476966866263&.7945 8344611 N~ O

. L L] L L L] - L] L] L]
SPFFUSS oSS TS FoiiSgy S

888999990001123445679135802468

444444445555555555555666677777

1/ Caleulated assording to equation (17).
3/ Caleulated acecording to equation (19).
4/ Caleulated according to equation (20).
5/ Caleulated ascording to equation (21).
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