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ABSTRALT.

This paper estimates how demographic changes in ihe composition of the
labor force affact the unemployment rate in the U,S, In addition to the effect
coming from changes in the weights of the individual groups comprising the
total, the impact of compositicnal changas on the individual unemployment
rates is eatimated by using a dummy variahles model and {ncorporated into the
eabimate upon the overall unemployment rate. The results auggest that the
incorporation of the latter effect is significant, Indeed, the sstimates
prasantaed in this paper are almost twice as high as those provided by the

fited-weight~-method used in previcus studies.






1. INTRODUCTION,

It has bean argued that the principal causes of the recant high
unamployment rates are aggregate factors, such as incrazases in the real price
of oil. Howaver, over the last decade the unemployment rate has increased
irreapective to cyclical variations in aconomic agtivity. Since 1969 thers has
been a change for the worse in the relationship between unemployment rates and
cyclical peaks, in that esach downturn beqins with a higher unemployment rate
{0.E.C.D.,1978), Further, the relationship between the level of unemployment
and unfillad vacancias has changed ovar time in most of the countries with
available data, The data show that a strong shift occurred in almost evary
country around 1969-70, {.a. befors the first ail shockz.nhan unemployment
rises, vacancies tend to fall less than in previous years or may aven rise
{0,E.C.B.,1978), Thase factors suqggest that akructural changes, rather than
aggregate factors, may be an impertant part of the explanation of the rise in
the unemployment rate aver the past fifteen years.

Several explanations have been offered to the higher structural rate af
unemployment {(see Johnson and Layard, 1983, for a review!, In this paper [
shall focus on one such explapation, viz, the changing demographic composition
of the labor force. In the Unitad States the compositign of the labor forcs
has shifted towards groups with higher than average unemplo?mant rates, In
particular, there has been a large increase in the proportions of young people
and females in the labor force, Hhereas workers aged 1(6-24 constituted 16,5
percent of the lahor forca in {9460, they were 23.7 percent in 1980 and 2(.8
parcaent in 1983, The oroportion of median-age women in the labor force

increased from 2L.1 percent in 1960 to 27.9 percent in (983, Because different
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age-sex compaonents of the labor force have different skills and work
expectations, a changing composition can cause upward pressure an the
unemployment rate. For example, for young workers, the job-ahgopping proceas
implies high rates of labor turnover and mobility as workaers search for
durable employment conditions., Topel and Ward {1938) have shown that for
warkers on their initial jobs, 43 percent of all §irst yaar job sndings rasult
in a transition to non-employment,

This papar providas an estimate of the affect of demographic changes in
tha labar force on the overall unemployment rate in the United States. There
are two reacons to be interested in these estimatas, First, the quantification
of the change in the anatural rate of unanployment ascribable to demographic
factore cap be useful in dotermining the extent Yo which smployment policy
inttiatives must bhe directed to structural supply probleﬁs. Second, as Perry
(1970) and Wachter (1974a) have argued, changes in the composition of the
labor force and in the unemployment experience of different age-sex gfoups
have made the aggregats unemployment rate an increasingly misleading pfbxy far
labor-markset tightness, Tharsfora, an estimate of the unemployment rate
“purged® of shifts attributable to compositional changes could be a batter
indicator of the labor-market tightness than the unemployment rataz itself,

To the best of my knowledge, Parry (1970) was the first person to address
thig subject, He computed an unemployment rate adjusted for the changing
composition of the labor force. In Perry’s calculation workers are
heterogenecus in terms of productivity, and each worker {s given a normalized
weight equal to his relative productivity. More specifically, individuals are
weighted according to the average hours worked and the average hourly esarnings
aof emplaoyed parsons in each demographic group.

Since Perry’s study, other schemes have baen sugoested for adjusting the
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unemployment rate and measuring the compositional impact, Most of thase
studies use a fixed-weight-method, in which the actual unemployment ratas of
individual groups are weighted with a distributicon of the labor force that is
held constant from a given base period., Althopugh different studies have used
different procedures to hold tha weights of the various labor force groups
constant, all of them have a common failure: demographic variations in the
tomposition of the labor force are only used as weighting factors and assumed
to have no effect on group-specific unemplayment ratest!, This is a strong
agsumption in conflict with sconomic theory, Participation, employment and
unemployment are interrelated {see Jovanavic and Shakotko, 1983) and
compositional developmants in the labor force affsect the esquilibrium relative
wages and the unemployment rates of individual groups., Therefore, the
fixed-weight-method faila ko capture the antire compositional impact,
praviding measures that are clearly incomplete,

In this papar, | estimate the affect of compositional changes on
individual unamployment rates, and propose a methodology to incarporate this
effect in an estimate of the compos{tional impact on tha overall rate, The
paper is organized as follows. In section 2, I present a general
methodological framework. Sections 3 and 4 describe the model and the
gstimation results, Section 5 contains the final estimates of the
compositional impact on the unsmployment rate, and section & concludes the

study,
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2.MEASURING THE COMPOSITIONAL [MPACT ON_THE UNEMPLOYMENT RATE.

GENERAL FRAHEWORK.

Dividing the working-age population into a certain pnumbar of age-sey

groups, let u, be the overall unemployment rate in period t. Then

() T g iyt

whare g is the unemployment rate in the demographic ¢roup i in period t and
ith

lit {5 the number of porsons in the labor force in the group in periad t.
gxpressed as a fraction of the total labor force. The aggregatsz unemployment
rate is exprossed as a weighted average of the unemployment rates in
demegraphié groups, The weights are the proportions of the labor force
corrasponding to each group. |

Since the objective is to decompose the change in the unemployment rate
into (i) a component dus to changes in labor force composition and (ii) a
compoanent due to other factors, a period of time needs to be taken as a
benchmérk {denctad by subscript &t = Q), The change i{n the observad
unemplaymant rate from period "O" to period "t" can be written as
(2) fuyg = 4y - g = g (Al gdugy * ; (augilgg + g (A1) tauy )

Variations in the unemployment rate are due to (i) changes in the
demographic percentage distribution of the labor force and (ii) changes in the
unemployment rates of individual groups. The first term on the right hand side
of equatien (2}, E (Azit)“ié’ is the part of the total change in the
unemployment rate directly attributed to changere in labor force compasition,

The second term, E (Auit)liO' is the part of the total change attributad to

variations in the unemployment rates of individual groups. The last term;
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Z (Alit}(Auit}, is the interaction or joint effect between the changes in the
compositinon of the labar force and the changes in the unenmployment rates of
individual groups.

The ecbjective of previous studies (Flaim, 1979, Kaufman, 1990 and
Podguraky, 1984) has been to spparate the effect coming from changes in the
age~gex~specific shares of the labor force and the affact resulting from
changes in the age-sax~specific unamployment rates?’, The weakness af this
method i3 that demographic variations iﬁ the compositiaon of the labor force
ars assumed to have no affect on group unemployment rates, Since participation

is gne ot the determinants of unemployment, group-specific unemploymant rates

3). Far exampla,

will be affected by compositiupal changea in the labor force
as women come Lo represent a larger fraction of the labher force, an effect on
the female unamployment rate can ba expactad. Thergforse, ihe method above
provides an incomplete estimate of the labor force composition compaonent.

To estimate the compositional =ffect on the overall unemployment rate,
two separate components need to be i{nciuded. First, the direct effact, which
is just the first right-hand term of equation (2}, Second, the indirect effect
of changes in labor force compaesition on the overall unemployment rats through

thair impact on group unemployment rates,

Rewrite squation (2) as

(27) Auy = g (Al dugg + g (augy) 1y

Let Aﬁ%t x (G%t - G%o) be the predicted change of the th

group‘’s unempleyment rate ascribable to the change in labor force composition,

Then,

(3) AG% = 5 talugg + ] (adby 01y,
1 L



&
becomes the ovarall 2stimate of the amount of c¢hange in the obsarved
unamployment rate, from peripd "QY to period "t*, attributable to

compositional varfations in labor supply.

The methodology employad to estimate Aﬂ%t ig described in the next

section.

3. THE_DUMMY VARIABLES M3DEL,

As equation (3) reveals, the problem has been reducad to one of
decomposing the change !n the unemployment rates of the individual qroups into
a pradictad component aseribable to the change in labor force composition and
a predicted component ascribable to the change in qeneral‘ecnnomlc conditions,
Genaeral =zconomic conditions include any other factors, cyclical or structural,
affecting unemploymant ratas other than the change in the age-sex composition
of the labor supply.

To carry out such a decomposition, the unemployment rata of group i in
period t could be writtan as the sum of a gqroup-specific component (ai), 4
time-gpecific component (bt). and a componant depending on the fraction of the

labor forca comprised by gqroup i in periad t {Ailit},

{4} utt 2 o+ ai + bt + )\tlit + vit

th group’s disturbance term

for i=1,2,,..,1 and t«l,2,,..,T, whers Vit is the i
in p2riod t,
This model is a dummy variables or analysis of covariance modsl, in which

the coefficient of the continucus variable, Ai' is allowed ko vary over

age-sex groups. The intercepts My = m 4 a, 4 bt are agssumed to be fixed
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parameters which, along with the slope coefficiants, Ai' nged to be estimated.
To carry out the estimation problem, the foliowing dummy variables are
defined:

th

Ni = | for the i age-sex group, i = §,2,..4,!

0 otherwise
1, = 1 for the time period t, t=1,2,...,T
0 otherwise
Also, restrictions such as X a; = 0 and z by = 0 need to be imposed, and
the aquation must be reparameterized so that the restrictions ara
incorporated. One such reparameterization ia to define the new variables
WE s Wy - Wy, for i=1,2,...,01, and I} =T, - Ip, for t=1,2,...,T-1". The

nadel haconas

I-1 T-1 !
* %
(3 P R ETLED N R YL TS PP
i={ t=1 1=l

where Uiy = (ult,uzt,...,ult)' is of dimension (IT % }), The parameters to be
estimated are: p, tha “general mean" that is constant over time and
individual qroups; Y representing the difference from the general mean for

the ith age-~sax group; Bt‘ representing the difference from the general nmean

_for the time period t; and Ai, the slope coefficient relating the fraction of

the labor force comprised by group i to that group’s unemployment rate, After
gstimating equation (5), %y and 5T can he calculated from the two restrictions
imposed in the coefficients,

The linear formulation of the model in (3) paermits the straightfoward
deconmposition of the predicted change in each qroup i’s unemployment rats into
the two desired effects, U, - Uy = (A = 8o + X0y, =100, iven s
term ascribable to the change in general asconomic conditions, (ﬁt - Ze), and

a term ascribable to the change in labor force composition,
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Howaver, this linear formulation {i{) allows for negative predicted
ungmployment rates and (i{} fgnores the truncation of the dependent variable
10 < uy, ¢ 1000,
Therefore, the logit medel

I-1 T=1

{
(61 A LI I 1T S VTS PR P
{4l ga a

iaf

with ufy = log Cuy,/(109=u;,)] was estinated. uj, satisfies
-3 { uft ¢ 9, and thus ia not truncatads}. This transformation also

excludes the possibility of obtaining negative predicted unsmployment rates,

Onta the parameters in (&) have been estimated, the predictes

unemploymant rate for qroup { in period t is
od ] » A A
gy = (100 # EXPGE, ¢ X1 0]/t # EXPa, + K1) ]

where Eit a E + 32 + gt.

Hence,
N ~ d N I hd
(7) Ay, = g, - {100 % EXPlE;, ¢ X2 o) ]/t ¢ XU, ¢ A1 g0 ]

is the predicted changs in the unemployment rate of the individual group i,
tor each {, from period "0" to period "t", ascribed to the change in the

composition of tha labor farce,

An interpretation of the paramaters in squation (&) and a2 description of

the estimation methed are given in the next section.



4, ESTIMATION QF THE MODEL.

For estimation purposes the working-age population has been divided into
gight groups, males and females of ages [4-19, 20-24, 25-534 and 55 and over.
Equation {(4) 13 sstimated for the sample period 1948-83. Data ars quartaerly
and seasonally adjusted., For simﬁiicity the time-~dummy variables are chosen to
be annual.

Before analyzing the resuits, some features regarding the estimation
method employed should be mentioned., In section 2 it was indicated that a
feedback is expectad between the unemployment rates of the individual groups
and the fraction of the labor farce comprised by sach group., If this is the
case the lgpast sguares estimator will be biased and inconsistent. To achigve
congistency instrumental variables must be used. Since tﬁera is no other
variable in the mode! that is highly correlated with 1it and at the same time
contemporaneously uncorrelated with the disturbance, the choice of instruments
{g limited to lagged values af Iit‘ In addition, preliminary checks af the
residuals indicate the presence of time-seriss autocorrslation in the pooled
model, This creates an estimation problem in which two assumptions of the
ciassical lingar model are viclated simultaneocusly ~autocorrelated errors and
a regresor contemporaneously correlated with the disturbances,

To deal with both problems a variant of the ganeralized leaat =zguares
pstimation procedure {9 applied, It is essantially an adaptation to this
specific problem of bath the thrae-stage-method suggested by Wallis (1947) and
the maethod involving predetermined, but not excgencus, instruments duz to |
Hayashi and Sims (1983), With this procedure aﬁymptotically efficient and
congsistent estimators are achiesved. Alzo, the autocorrelation cosfficiants af

rach autoreqression ara2 allowed to vary from individual group to individual
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group. The estimation tachnique can be summarized as follows:

In the firat stage the entire pooled model i{s estimated using
instrumental variablas. The instruments chosan ars the second and third lagged
values of lit and a time trend, The first lag has been dropped due to the
presence of first order autoragression schemes in each of the time-serias
disturbances,

Bince these parameter sstimates are consistent, in the second stage thay
are used to calculate the regression residuals, Since the filter <1—p18},
where B is the lag cpsrator, elinminates serial corrslation in tyyy the
“torward" filter (1-pi8'1) will also eliminate serial correlation, Therafore,
regressions such as (1-pi9'1)eit=31t have been run to estimate consistently
the autocorrelatian coefficiants eurraspnnding to sach of ihe tima-gerias
autoregressive processes,

iIn the stage three, using these autocorrelation coefficients, the
-transfnrmation of the dependent and indespendent variables is constructed by
using the filter (l-piB'l}, and the generalized difference form of the pﬁoled
model is estimated.

Note that the "forward® filter will be an exponentially weightad sum of
non-positive powers of B, Thus, a(y depends only on ltee for non-negative s.
Since the instruments used are the second and third lags of lit’ € pag FOT
non-neqgative 8 will he uncorrelatad with the filtered instruments, Therefore,
consistent estimates can be obtained by applying least squares to the
transforned model.

The aquation estimatas are presented in Table A.1 in the Appendix, Tablse
A.2 summarizes the results for the white noise diagnestic zheck of the
time~series residuals..Table A3 shows joint tests of zignificance for certain

subsets of coefficients., The following should be smphasizad:
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{{) The coefficients of the time-dummy variables measure the diffarential
effact of the particular economic and social conditions pravailing in aeach
year upon the logit transformation of the unempioyment rate. The differential
effect is maasured with respect to the average impact over the whole sample.
Over the 1930s, a period of economic recovery, the differential sffect is
negative. It becomes positive in the 2arly 19408, and turns negative again
during the Viatnam war perioed. After 1973, the cosfficients of the tine-dummy
variables are positive, reflecting the impact of the recsssion on the
unemployment rate.

{2) The effect associated with the different demographic groups relative
to the general mean is measured by the coefficients of the group-dummy
variables, These paramstar estimates also have the expectsd sign, Male and
female teenagers {(16~1% years old) have a positive and siﬁnificant
differential effect., This indicates that, although unemployment rates of
diffsrent demographic groups move together in response to fluctuations in
gconomic activity, the lavels about which'they fluctuate are much higher for
the younger workers, The coafficiant for medlan age women, though positive, is
not significant, The reason is that the unemployment rate for older females is
close to the economywide level. Finally, the adult male groups have negative
coefficients relative to the general mean, |

(3) The Ai coefficients are a measure of the effect of changes in the
percentage of workers in group { upon the logit transformation of the
unemployment rate of the same qroup, For male and female teenagers, females
aged 20-24 and older nmale workers, the cosfficients are positive and
significant., The cosfficient for women aged 53 and over is negative, This
might be explained by tha fact that the trend of the percentage of older

females in the labor force and the trend of their rate of unemployment have
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spposite signs over the whale sample periaed. Finally, it ig interesting ta
note that the effect of the increasing proportion of aduit females (25-34
years of age) on that group’s unemployment rate ig pot significantly different
from zera.

{4) In addition to the t-test assnciated with individual coefficients,
F-tests for the two main effects have besn carried out, First, the joint
hypcthasis-Hou ﬁt = ¢, for all t, i3 tasted, Accepting the null hypothesis
means that the different aconomi¢ conditions in each year 4o not significantly
explain variations on the unemployment rates of the individual groups. The
hypotheais hag been rejected at the | percent level of significancz. Second,
the null hypothesis Ho: 4 = ¢, for all {, has also be;n rejected at | percent
lavel of significancs, Diffarences among demographic groups are significant in

explaining unemployment rates.

S,ESTIMATES OF THE COMPOSITIONAL EFFECT ON THE OVERALL UNEHWPLOYMENT RATE.

Once equation {4) {3 estimated, the predicted compositional changes in
the unemployment rates of the {ndividual groups, AG%t. for ait i, are
derived from equation (7). The sstimate of the compositional impact an the
overall unemployment rate is than computed as indicated in squation (3).

The computation of gquations (7) and (3) requirss a benchmark. Instead of
a single initial year, decada averages have been used as benchmarks. This
avoids the possibility of mislaading results that would ariss from uzing years
with abnormally low or high unemplayment,

Table | presents the sstimates computed from equation (3) using the

decade 1950-59 as a benchmark. The ffrst column of the table shows the



13
parcentage=-point change in the unemployment rate relative ta the average rate
that prevailed in the benchmark period. Estimates of the total compositional
impact are presented in column 4., These eatimatas measure the impact of the
change in the maka-up of the labor force on the percentage-point change in the
unamployment rate, For example, the estimate of the compositional impact in
1974 is 0.73, which meaps that a 0.73 percentage puint of the increase in the
overall unemployment rats from its average level in the 19503 to its level in
£1974 is attributable to the change in the composition of the labor force. The
total =zstimated effect presented in column 4 igs the summation of the two
partial effects reported in the sacond and third columns of the table, The
second column shows the partial effect corresponding to the first-rignht-hand
term of pquation (3), which is in fact the incomplete fixed~weight-method
estimate, The estimates of the second-right-hand tern of Equatian {3}, which
correspond to the a2ffact of demographic changes on the overall ratg through
their impact on group unemployment rates, are reported in column 3.
¥ (Table 1)

From the astimates presanted {n Table ; the following points should bhe
noted:

{1} The estimatas of the compositional effect on the unemployment rate
are all positive over the ssmﬁla period,

(2) The compositional impact on the unemployment rate is very small in
the sarly 19608, During those years the distribution of the labor force did
not change significantly in comparisen with the 1950s. The impact increases
slightly in the late 19608 when the maturing of the post-World-War baby boon
atarted pushing up the percentage of the labor force comprised by the youth,

{3) Atter 1970, thé compositional effect rose consideradly and peakad in

the mid {970s. The net effect was about 0.B percentage point of the increase
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TABLE |, ESTIMATES OF THE DEMOGRAPHIC IMPACT IN THE CHANGE OF THE
UNEMPLOYMENT RATE. BENCHMARK PERIOD: {930-39.

A S g i sy kO N V) P T P g e ok e A N A A P W A T S A S S T A E S G G SN W W e G e N S Ry Em o e e S

i=point
change {n u
relative to gffect of
the benchmary §<A11t;u10 Tealfy )1, compositional
pericd i thanges on Auy
au, M TR () %) AGE= (A+B)
1940 1.2 .07 -, 01 06
1941 2,3 . +08 -, 0! 07
1962 1.2 .08 “,01 07
1943 2.3 Y] 00 BN
1964 0.8 .14 +01 .15
1945 0.t A9 04 o023
1946 0.4 + 25 . 08 + 33
1967 ~0.,6 .25 .08 ' 33
1948 =0.9 28 .08 33
1969 -0.9 .28 10 .38
1970 0.8 32 14 T
1971 t.5 35 17 .52
1972 1.2 40 24 b
1973 0.5 . 43 .23 bb
1974 1.2 45 + 28 .73
1975 4,1 49 ' 34 .78
1976 3.3 45 .33 .78
1977 2.4 47 . 34 .80
1978 1.7 47 32 79
1979 1.5 45 . 30 .73
1980 2.8 .42 . 28 70
1981 3.2 39 W 2h ¥-1)
1982 5.3 . 34 23 57
1983 5.2 30 19 49

A T el o u S  nt u b S S D AN e N NS R W R A A A A A WP D WS P TN T VR P WP U W T NS wt b A A G N PR D P T A S W SRl R S

Source: derived from equation (3},
Notes: (1) The average observed unemployment rate gver the 1950s was
4.4 percent, The observed unemployment rate in sach year can be
calculated by adding 4,4 to the figures in the first column.
(2) Fixed-weight-method esstimate of the effect of demographic changes
on Ay,
{3) Estimdte of the effect of demographic changes on Au, through their
impact on qroup unemplayment rates.
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in the overall unemployment rate over the {975-78 period, accounting for about
a 25-30 percent of the total change in the rate, The reasen for this result is
that the percentage of the labor force comprised by young workers -16 to 24
yaars old- also pgaked in the mid-1970s ,

(4) After 1978 the compositional impact shows a relatively sharp decline,
even though obsarved unemployment rates wer® higher in this period. This is
due to the decline in the absaiute number of youths, which in turn caused
thelr share in the labor force to drop drastically, The compositional effect,
khowever, continues tp raflect the persistent rise in participatien among
young Women.

{3) The pattern of both the estimates of the compositional impact over
time and the percentage of the labor force comprised by teenagers and young
Workers indicates that a large part of the compositional impact on the
unemployment rate over the last decade stams from the gradual entry into the
labor force of the millimns of youths born during the baby beom. The large
increase in the labor force participation rate of adult women and their
increasing relative position i{n the labor force, which often have baen blaned
for boosting the overall unemployment rate, did not, in fact, have much of an
impact., The reason is that the unemployment rate far adult women has generally
been slightly lower than the overall rats,

{6) The sstimates obtained using the methodology presented in section 2
are almost twice as high as those obtained if demographic changes are assumed
to have no effect on the unemployment rates of individual groups (column A in
Table 1). The incorporation of the effect of compositional changes on the
unemployment rates of individual groups is not just a theoretical issus.
Indead, over the sample periad the incorparation of this effect accounts for

up to forty percent of the whole compositional impact, Figure | shows plots aof
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both the fixed-weight-method figures and the complets estimate derived from
gquation (3), Obviously the tined-weight-method leads to a cansiderable
‘underestimation of the compositional impact. It i{s also important to note that
the estimates provided by the fixsd-weight-method ars increasingly misleading
gver time, In the lats 19405 the fixed-weight-mathod undersstimation was only
about 25 percant with respesct to the estimate provided by my methodology @hile
in the mid=-{970% the undersstimation increasad %o 40 percent,

£ (Figure 1)

b.SUNMHARY AND CONCLUSIONS,

In this paper I have estimated the part of the change in the unemployment
rate that can be attributed to changes In the sge-~sex caﬁposition of the labor
force in the United States for the period since 1940,

Since the lafte sixtiss two facts have characterized the changing makeup
ot the labor force: the increasing number of young males and females in the
labor force 28 a direct consaquence aof the baby boom, and a dramatic rise in
participation rates among adult women., Both of thess have been blamed for
eferting an upward gressure on the overall unenmploymsnt rate,

Previous studies provide an incomplete estimate of the compositional
geffect, since they rastrict themselves to movenents {p the ovarall
unempioyment rate coming from changes in the weights of the individual groups
comprising the total, Movements caoming from changes in the unemoloyment ratas
ot the individual groups, occurring as a consequence of changes in
participation, have bhasn totally ignored. This later effect is large and so
gshould not be neglectad. [ have proposed a methodology by using a dumnmy

variables modal to incorporate the impact of demographic changes upon the
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FIGURE 1. Total and fixed-weight~nethod estinates

8,9 1=
8.8
B.74
8.61
9'5..
8.4
ala}-
8.27%
B‘i..
3.8

TE: total estimats from equation (3).

FWUME: Fixad-waight-method estimate.
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individual unemployment rates in an estimate of the compositional impact on
the averall rate. It has been shown that the incorporation of this affect is
not just & thsoretical issue and that the fixed-weight-method calculations
substantially underestimate the compositional impact. Indeed, the sffect of
demographic changes on individual unemployment rates might account up to forty
percant of the whole compesitional impact on the overall unemploymant ratae.

Tha estimation results based on detalled data #from the Deﬁartment of
Labor show that the compositional effect, although low during the (9403,
increased considerably in the early 19703 and peaked in the mid-{9703, The net
effect over the 197578 period was about 0.8 percentage peint of the increass
in tha overall unemployment rate. For exampla, if the avéraqa af the
unemployment rate observed over the 19%0s was 4,4 parcent and in 1977 was 7.0
percent, 0.8 of the 2.6 percentaqaupnlnts of such incraasé is attributable to
thanges in labor force composition, After 1978 the compositional impact
declines.

Only a relativaly small part of the compositiopal impact on the
unenployment rate stems from changes in participation rates of adult wonmen,
The demographic effact on the unemployment rate can be traced primarily Yo the
gradual entry intao the labor force of millions of vouths barn during the baby
boom. This result is supported by two factors, First, the decreasing
compositional impact after 1978 is accompanied by twe observed facts, a sharp
decline in the youth population in the labor force, and a continuing rapid
increase in participation rates of adult women., Second, the unemployment rate
for adult women hag generally been slightly lowar than the averall rats,

These results suggest that the domographlic¢ effects on the unemployment rate
may well have peaked in the lats 1970s, and its declining trend i3 syposcted to

continugse,
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FOOTNGTES.,

1) Sae Kaufman (1980) and Podgursky {1984), Also the Bureau of Labor
Btatistics (BL8) has carried out detailed calculations subdividing ths total
gcompositional impact into its two principal components ~the part stemming from
thanges in the age structurs of the population and the part stemming from
changes in the labor force particlpation rates of the various groups. For
results of thr BLS study, see Flalm (1979). Wachter (1974a) and {1974b) has
used a diffsrent approach., He focused on measuring the demographic impact on
what he callied éha “neninflationary rate of unemployment®, However, hig method
is based on two strong assumptiona: (i) the unemployment rate among prime-age
males -25 to 34 years of age=- is held constant &t a full-emplaymant rate, and
{i{) the "crowding" of the haby-boom youth into the laber force is considered
to be the single causa of all the i{mbalances in the composition of the labor
supply,

2) The general method used to calculate the impact of demographic changes
on tha-averall unemployment rate has been to comstruct an alternative
hypothetical "shift-free" rate., This is done essentjally by applying the
actual distribution of the labor force to the age-sex-specific unemploymant
rates which occurred in a given benchmark period. The difference between thisg
hypethetical rate and the publishad overall rate in the {nit{al pericd is
attributed to the compositional impact,

3) And viceversa, The distribution of the labor force may be affectad by
the magnitude of the unemployment rates. When the unemployment rate of a&n
individual group is high, workers in this group might become discouragad and
drop out of the labor force. The same reasoning applies to encouraged workers

when unemplyment rates are lower.
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4) There are other alternative procedures. The advantage of the
reparameterization imposed in agquation (3) is that the interpretation of the
coefficients become straightferward. Each of the dummy variable cosfficients
has intuitive meaning {ndapandent of the cateqorias of the remaining dummy
variables in the model.

) An alternative formulation was alse considered, uf: = lng(uit),
where =a ¢ u}¥ ¢ 169100, Although this transformation does nat solve
complataly the problam of truncakion of the dspendent variabla, ths

exponential madel has also bean astimated. The astimation resulis were similar

to thosa reported hera.
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APPENDIX,

TABLLE A.,1 PARAMETER ESTIMATES FOR THE DUMMY VARIABLES MODEL.
Dapandant variable: urt a lngcuitltioo-uit)]

o o T v v P v o e i e e T gl e S W R A e R Y A N e e kb e A L o el e e e ki il A A

PARAMETER t FOR H,
COEFFICIENTS ESTIMATE PARAMETER 2 0
" -2.92: 37,42
1750 or37* 2032
51952 "0.49* ‘15.97
Bion3 -0.53 <16,94
&1954 "0-04* '1;56
SO
51955 -0,15% 5,04
31797 0.17* 5,93
gl 7s8 0.09" 3,00
giis9 0.06% 2,13
Biaes 0.2 7.25
gliel 6,09 3.39
sizii 0.05* 3.29
B -0.09% 3,50
gl76s -0,25*% 9,15
aiZﬁ? 0,267 -9,32
31?58 '0-30* "11.01
31970 '0.03* "2.97
Bigmy 0,03 1,12
B -0106 “2-83
8:;;: ' 0,02, 0,97
Brgg 0.35 11,7%
829 0.29% 9,44
alire 0.22% 7.49
gb377 0.10* 347
Biare 0.08* 2.89
al379 6.20" b.41
3132? 0.30" 9.71
Blogo 0.49" 15,10
21993 g'gg* 4,62
malas{ié=-i9) Yol 2'
*nales(20-24) 023 -
%nalas (25-54) :x'go* _8'9;

“ma]as(55+)

------------------------------------------------------------------
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PARAMETER t FOR H,
COEFFICIENTS ESTINATE PARAMETER = 0

4 0.57% 3.7
females(is=-19) 0'20 !.95

% amales(20-24) o .98
%cemales (25-54) ' H .
%amales(55+) 0.3

*

Mnales (16-19) 7,14 2.15

A 2.71 0.94
males(20-24)

A -1, 41 ~1.23
males{25-34) N

A {0.19 7.74
nales (%8+) *
A . 17.08 3,57
females{ia-19) %

A 5,35 3.52
famales({20-24)

A } 0.49 0.59
kfemales(25 54) -13.29% -3'0a
femalas (55+) . .

¥
nales(16-19) 0.46, 5,84
s - 0.74 13.27
males{20-24)
? - 0.84 14,73
males (25-54) %
’ 0.58 8.54
males(55+) 0 70* (i 5s
Ptamales (16-19) ol L1
Ptamales (20-24) 5.5, 88
Ptemales(25-54) A1 3
Pramales(554) 0.3} 5.
Adj. R? 0.99 -

——————————————————————— ep S v amt ok o o e vl S T e ok ok g A A A A G g P S o ot e T en e e

Notes: (1) Estimation results from equation (&),
(2) Quartsly unemployment and labor force data are from the U.8§.
Bureau of Labor Statistics. Handbook of Labor Statjstics.
{3) One asterisk indicates coefficient significantly diffarent
trom zero with 99 percent confidencae.
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TABLE A.2 ANALYSIS OF THE RESIDUALS. AUTOCORRELATION CHECK FOR
HWHITE NOISE, REGRESSION FOR THE DUMMY VARIABLES MODEL.

et ) o S A ) A Y ey e e A ke o ) ok U N U A A A D Y ot v A T A TS TN G A U PR dup el bk ek Pk sy A A g

Nuil hypothesis: thae time series rasiduals are white noise

-y v - ) o .y R g e e P P T Py Y

calculated

cross-saction units CH! square
group 1! malas(ls-19) 21,469
group 2! males(20-24) 29.92
group 3t males(25-54) 28,12
group 41 males(53+) 34,08
group 3¢ females{ls-1%) 35.99
group &1 femalas{20-24) 25,56
group 7+ famalas(23-54) 33,55
group 31 femalasa{d3+) 13,90

Py R e D e o e w2t ey e vl b ok ek g W W S T ek e oo ok Ak ey dn) A Ry Wb e vk v v o My Snp S W

Notas (1) The CHI square values are calculatad for 24 deqrees or freadoem

{2) The eritical CHI square lesvel is 34,4 at the § percent level aof
significance, The null hypothesis of white nolse {4 ageepted
with 95% confidence for all the efght individual
regressions.

TABLE A.3 TESTS OF HYPOYHESES
REGRESSION FOR THE DUMMY VARIABLES MODEL.

i W S AN A P TR R N Wl wl ek e el Y AN S wel e Sl ek A W e Ay ey ey N GED M SN TN N GID W AN N R ) WP G G SN TN O ASU W G ey W I S Se) N e S A A R A s

Calcul ated F value :
Null hvpothesis F value Prob., »f Rasult
Hot By30, t=1950,...,1983 39,02 £ 0004 Hy rejected

HQ: 420, i31,2,...,8 16,91 L0001 Hg rejected

N PR S ot T Al ol et D 8 W e ek e o g A g A M A SO e ey N W D S N kA B e A W WP NN A Ak S L s



