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Abstract—This is the first study that decomposes unemployment into iguggests the importance of more-permanent components.

structural and cyclical components and investigates their impact on inco ot ;
distribution, controlling for the influence of inflation. Increases in struc?-“jSr example, the share of the lowest quintile of family

tural unemployment have a substantial aggravating impact on incodcome distribution in the United States declined from 5.5%

inequality. Inflation has a progressive impact, which is due to the 1970 to 4.2% in 1994. On the other hand, the share of the

unexpected component. The study demonstrates that previous work faj st 0 0 ;
to take into account the stochastic trend behavior of the variabl(fﬁ.aheSt qumt”e rose from 41% to 47% durlng the same

Consequently, specifications used by previous research cannot predicfdgéiod. To maintain that there exists a trend in income
behavior of income shares after 1983, whereas the specification usedﬂpequality that works in favor of the rich is not particularly

this paper generates accurate forecasts. The results also indicate tl ; ; ; ;
sustained GNP growth is not necessarily associated with an improven? ﬁrmatlve in and of itself unless the determinants of that

in income inequality, because sustained GNP growth can coexist wiignd are explored.

increased structural unemployment. This paper uses the same framework employed by earlier
_ studies to investigate the influence of macroeconomic condi-
. Introduction tions on income inequality. However, it differs from them in

HE relationship between macroeconomic conditiorio important ways. The first is through the treatment of the

and income distribution has long attracted the attentigffémployment rate. Previous studies investigated the rela-

of economists (Schultz, 1969; Metcalf, 1969; Beach, 197_L}?nship between inequality and business cycles by includ-
Blinder & Esaki, 1978; Buse, 1982; Blank & Blinder, 1986!"9 the unemployment rate (or employment) as an explana-

Nolan, 1989: Blejer & Guerrero, 1990; Bjorklund, 1991toryvariable; this paper decomposes the unemployment rate

Silber & Zilberfarb, 1994: Jatti, 1994). Although research-into its structural and cyclical components. This is important
ers have differed in the exact specification of their modefR8CaUse it allows a test as to whether changes in short-term
the general methodology has involved regressing inco
shares or the Gini coefficient on aggregate macroecono

performance indicators: typically the unemployment rat

clical) or more-permanent (structural) unemployment
ve dissimilar influences on changes in income inequality.
he second improvement pertains to the treatment of the

and inflation. The consensus has beenthatincomeinequatlri ds. Prtev!ou_s StUd:.ef[S sttemﬁ’t? tot_cont{ol fé)r _se(t:ﬁlar
is countercyclical in behavior, i.e., increases in unemploy- vements in |rt1_equa|y oy '_nclgg';'_gB'meh r§n5|stm €
ment worsen the relative position of low-income groups. ggressmn equations (e.g:,nfta , beac OISVE,

. ) 94; Blejer & Guerrero, 1990; Buse, 1982; Blinder &
the other hand, contrary to the popular belief that “the po ! ) ' ’ ’ ’ )
[are] the chief sufferers of inflation,® the empirical evi- saki, 1978; Schultz, 1969). However, there exists an

dence on the impact of inflation is not conclusive Th. mense body of time-series literature that demonstrates

progressive impact of inflation was reported by Metca at including time trends into regression analysis may
(1969), Blinder and Esaki (1978), Blank and Blinder (1986 enerate misleading results, if the variables in the analysis
Jentti (1994), and Bishop et al. (1994) who used data frofntain stochastic trends. This paper suggests that using
the United States, and Fkiger and Zarin-Nejadan (1994)_trenOI terms in inequality regressions IS mdeeq Inappropriate
with data from Switzerland. Blejer and Guerrero (1990) arld the light of new developments in time-series economet-
Silber and Zilberfab (1994) uncovered a regressive impactrfﬁs' tion Il d ibes the back d and th it-root
the Philippines and Israel, respectively, whereas Buse (1982 teCéont. ?IT‘C.”,[ ez N ?c gtrour an I € unlt—_roto
found no relationship between inflation and income inequé- S. >ection 11 introduces sfructural uneémployment into
ity in Canada. the analysis and decomposes unemployment into its struc-

Although the cyclical effect of unemployment on incoméur"?lI and .cycllcal' comppnents. Sgctlon IV reports the
inequality has intuitive appeal, the behavior of incom stimated income inequality regressions and the forecasts of

inequality in the United States over the past two decad competing models. Section Vis the conclusion.

II. Background and Levels versus Differences
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TABLE 1.—DICKEY-FULLER TESTS

Levels of the Variables

Lowest Second Middle Fourth Highest Unemployment
Model Quintile Quintile Quintile Quintile Quintile Inflation Rate
2A —0.894 1.071 1.622 —2.664 1.526 -2.171 —2.550
2B -1.019 —1.475 —0.638 —1.809 —0.047 —-1.761 —3.542
Differences of the Variables
Lowest Second Middle Fourth Highest Unemployment
Model Quintile Quintile Quintile Quintile Quintile Inflation Rate
2A —5.509 —4.606 —4.088 —6.442 —4.136 —7.064 —5.988
2B —6.146 —5.503 —5.505 —7.030 —5.703 —7.125 -5.911

Notes:2 The entries are the calculated test statisticg fufr the corresponding model. MacKinnon critical values for 46 observations &/&78,—2.926 and-2.600 at 1%,
5% and 10%, respectively for Model 2A, ardt.168,—3.509 and-3.184 for Model 2B.

ment rate;r stands for the rate of inflationjs a linear time rate, and inflation based on the implicit GNP defl&tdhe
trend, ance is a white-noise disturbance with usual propedata span the years 1948 to 1994.
ties. Researchers estimated alternative versions of the model

which included a quadratic unemployment term or a lagged AX, = W + yX,_1 + {nAX_; + €, (2A)
dependent variable as additional regressors. They also
employed different measures of unemployment and infla- AX; = W + ot + vXi_1 + AX 1 + €. (2B)

tion. An earlier version of this paper replicated the results of
Blinder and Esaki (1978), Blank and Blinder (1986), and X is the series under investigation, afdstands for the
Jantti (1994). The analyses presented in that paper (Mocédinst-difference. Ify = 0, then X contains a unit root and is
1995) demonstrated that, within the framework of earligherefore an I(1) process, governed by a stochastic trend.
research, increases in unemployment worsen income ineq&hce the estimateg does not have the usual asymptotic
ity, and increases in inflation help to reduce it. These resulistribution, the values tabulated by MacKinnon (1991) are
were insensitive to the time period under investigation, thised; these values are more accurate than the ones originally
exact measure of independent variables, the functional fotabulated by Fuller (1976) and Dickey and Fuller (1981).
of the model (inclusion of the quadratic terms or laggethe results are reported in the first panel of table 1. The
dependent variables), or the estimation procedure (OLSaalculated test statistics for income shares are always larger
GLS). These results are available upon request. than the critical values with the exception of the fourth
It is well known that the usual techniques of regressiaguintile, which is significant at the 10% level in Model 2A.
analysis can result in highly misleading conclusions whérhus, based on Dickey-Fuller tests, the hypothesis of a unit
variables contain stochastic trends (Stock & Watson, 1988pt (stochastic trend) cannot be rejected for income shares,
Nelson & Kang, 1981; Granger & Newbold, 1974). Irwhich is consistent with the results reported by Hayes et al.
particular, if the dependent variable and at least one indepéb990). The same is true for the inflation rate. For the
dent variable contain stochastic trends, and if they are nmiemployment rate, the issue is less clear. While the result
cointegrated, the regression results are spurious (Phillirdm Model 2A suggests the presence of a unit root, Model
1986; Granger & Newbold, 1974). To identify the correc@B rejects the hypothesis of a unit root at the 5% level.
specification of the model depicted by equation (1), an There exists a consensus among macroeconomists that the
investigation of the presence of stochastic trends in th@eemployment rate does not have a unit root. As a result,
variables is needed. To this end, augmented Dickey-Fulsme recent macroeconomic research does not even test for
tests described by equations (2A) and (2B) are applied to the presence of stochastic trends in the unemployment rate
variables of the model. They are the shares of family inconie.g., Perron, 1989, p. 1363; Blanchard & Quah, 1989, p.
received by income quintiles, the overall unemployme®60). On the other hand, there are cases in which researchers
were unable to reject the hypothesis of a unit root in the

2Unemployment and GNP deflator data are obtained from Citibaé_énemployme_nt rate (e.g., Joyce & 'V'°<?a”’ 1993; Macunov-
cumer Income Seres. There éﬁ‘é”LéTFkEoL‘vUr??‘%eZ‘;ﬂ‘r‘é?n“SRtFS?J’G?S%@%‘-’B %Faite{l'ggll)%gg;,jo analyze the issue further, follow-

: . . oc , 6 confidence intervals and median-
the Income share data a5 reported by Blnder and Esald (1979) 1ifbiased point estimates for the largest autoregressive roots
nevertheless important to use the family income quintiles to make tage obtained, which are presented in table 2. The first row for
results of this paper Cogp?ggmﬁ ‘S}%ﬁg ?Sf 23%2;53?;&1;% ufhe:téiﬁ&h variable reports the confidence interval and the median
ignmt(reib%?)%t gf]e;Saur:Singuframily structure on inequality and pogerty iQS?'mate for Model 2A; th_e Secon_d row pertalns_ to MOde!
modest (Cutler and Katz 1991). 2B. In all cases, the confidence intervals contain the unit
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TABLE 2.—CONFIDENCE INTERVALS AND MEDIAN-UNBIASED ESTIMATES This model allows for Segmented trends with level and
FOR THE LARGEST AUTOREGRESSIVEROOT® slope shifts at the breakpoing TThe breakpoint is unknown
Median-Unbiased  gnd determined endogenously, so that it gives the least-

variable 95% Interval Estimate favorable result to the null hypothesis of a unit root. That is,
Lowest Quintile (80%0,11-118) 116%3 N\ = Tg/T is chosen to minimize the one-sidedtatistic for
Second Quintile (0.95, 1.10) 104 testingp = 1 (Zivot & Andrews, 1992). lfxiy; stands for a
(0.84, 1.11) 1.05 minimizing value for the model, they[\i;] = inf t,(\),
Middle Quintile (f'§§' 11-1110) 11-85 where\ is an element of a closed sub§ktwhich consists of
Fourth Quintie o 100 e values created bysT= 1951, 1952,. . ., 1994. The lag length
_ o (0.77,1.10) 1.04 k is determined using the same selection procedure used by
Highest Quintile &16%3’11-1122) 11(-)%5 Perron (1989), Zivot and Andrews (1992) and Raj and
Inflation ((o'.ez’, 1'106)) 0.86 Sl_o_ttje (1994). The results are reported in table 3. The
(0.77,1.11) 1.04 critical values tabulated by Zivot and Andrews (1992) are
Unemployment Rate (o((z)fli 350)4) 0(5)-87 7 —5.57 at the 1% level-5.08 at the 5% level, and 4.82 at

the 10% level. In no case can we reject the hypothesis of a
Note:2The first row for each variable reports the confidence interval and the median estimate for the_ . . . . .
model presented in equation (2A), the second row pertains to equation (2B). unit rOOt; even Wlth the breaks In trends and JumpS In |evels
that occurred in the years presented in column 2 of table 3.
. In summary, the analysis described above provides evi-
root, but they are much wider for the unemployment ratg. ary aly P
8nce against the unit root for the unemployment rate, but

Furthermore, the unit root is much closer to the upper bou ; . ' . .
) . . . e hypothesis of a unit root cannot be rejected for inflation
of the confidence interval, and the median-unbiased esti-

mates are less than 1 for the unemployment rate in b Hd incpme shares. The. presence of a unit root implies that
models. Given this supporting evidence provided in table & varlance of.th'e'serlgs IS & functlo_n of time, and the
the hypothesis of a unit root is rejected for the unemplovﬁnance would infinitely increase over time. This creates a
ment rate, but it is maintained for income shares a#gnceptual difficulty for income shares, because they are

inflation2 The second panel of table 1 displays the results 89unded series. Given that Itis not possible to determine _the
the unit root tests for the first-differences of the variable‘gXaCt structure of the underlying data-generating mechanism

The hypothesis of a unit root is rejected in all case ith a finite sample, the evidence fc_)r a unit root, and
indicating that the variables are not I(2) processes. erefore the need to employ the series in first-difference

Given the evidence provided by Hendry and Neale (19%%m, can be considered as an approximation. Later in the

that regime shifts can mimic unit roots in autoregressi per, | show that aIt_er_na_Uve formulations for income
time series, and given that Perron (1989) rejects thahares, such as deterministic trends and segmented trends,

hypothesis of a unit root for most U.S. macroeconomic ti OA\f'ge por?r_er predlct;]ve perfordm_ar;lce_ of the model. db
series in the model that includes a break in the trend, it is ; oug m(ijomi sharés and in at('jo.? ;‘re gO\_/erneI_ y
important to investigate whether income shares and inflatigfpchastic trends, they are cointegrated if there exists a linear

are indeed governed by stochastic trends or whether bre§REPination of them which is stationary with zero mean.

in their underlying trends are responsible for the appearantiC Versions of the cointegration test are performed by

of the unit root. Following Zivot and Andrews (1992)—whdUnning the regressions
extended Perron’s test where the breakpoint in estimated,

rather than fixed—and Raj and Slottje (1994)—who applied St = ® T Bm + €, and (4A)
the test to several inequality measures—the following i

regression is estimated: Sy=atpmtdtte,i=1...,5 (4B)
X, = U+ Bt + DU,() + yDT,(\) and investigating whether the residué|s contain a unit
‘ . ‘ ‘ root. This is done by running the cointegration regression

3)
+ pXiog + AX i + - 2
PXis J:El Gy e A&y = Mej—1 + oy, (5)

where DU is a level-shift dummy: DU= 0 if t = Tg, and wherew;, is a white-noise error term. If the estimatgds
DU, = 1 otherwise: DTis a slope-’shift dummy; Dth’ t — Zzero,& has a random-walk behavior, which indicates that
Ts itft > Tgand DWI, = 0 otherwise: § is the unk'nown year the variables (which are governed by stochastic trends) do

in which the structural change took place; anet Tg/T. not shar_e a common trend; i.e., they are not cointegrated.
The estimatedt-values for my are reported in table 4.

3 Stock (1991) reports similar 90% confidence intervals for the unemplofdthough v based on Model 4A is significant for the fourth
ment rate using the annual Nelson-Plosser data spanning 1890-197Qylfintile at the 5% level. it is not different from zero if the
our case, the 90% confidence interval for the unemployment rate is (0.30,. . o P . .
0.94). gintegration regression is 4B. Similarly, there is no evi-

4| thank an anonymous referee for this insight. dence of cointegration between other income shares and
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TABLE 3.—UNIT-ROOT TESTS IN THE PRESENCE OF ASTRUCTURAL BREAK®

Variable T =NT k u B 0 v t,

Lowest Quintile 1973 1 3.052 0.031 0.043 -0.077 —4.803
(4.739) (4.334) (0.475) <4.730)

Second Quintile 1965 1 6.082 —0.007 0.260 —0.034 —3.547
(3.610) (0.829) (2.426) £2.377)

Middle Quintile 1981 1 7.419 —0.005 —0.056 —0.046 —2.865
(2.900) (+1.509) (0.503) (2.657)

Fourth Quintile 1981 4 16.140 0.008 0.314 -0.051 —3.434
(3.453) (2.729) (2.739) «3.779)

Highest Quintile 1977 1 22.664 —0.015 —0.039 0.190 —2.854
(2.821) +1.022) (0.129) (3.037)

Inflation 1983 2 —0.221 0.123 —2.673 —0.144 —3.023
(—0.408) (2.799) £2.702) (-1.060)

Unemployment Rate 1982 1 2.084 0.061 1.056 —0.204 —4.306
(3.050) (2.900) (1.433) «2.423)

Notes:2 The figures in parentheses are thaluest, is thet-statistic for the test of the null hypothesis that 1 in equation (3). The critical values areé.57 at the 1% level,
—5.08 at the 5% level, anel4.82 at the 10% level.

TABLE 4 —COINTEGRATION TESTS dual earners within a family. Thus, it may take longer spells

Lowest ~ Second  Middle Fourth  Highest  of unemployment to have a marked effect on annual family
Model  Quintle  Quintle  Quintle ~ Quintle Quintile incomes. It is therefore important to investigate the possible
4A —-1.219 0.429 0.760 —4.031 0.614  differential impacts of short-term and long-term unemploy-
4B 72848 73805 3711 ~3332  -3540  mentonincome distribution.
crlcalvalues fo 46 obaervations 472 and 4,143 atne 5% and 19 level. respecively. o mocel ACCOrding to the standard textbook explanation, unex-
4A with two variables. The 5% and 1% critical values for Model 4B af@978 and—4.680 for two pected demand and Supp|y disturbances bring about Changes
variables, and-4.387 and-5.093 for three variables. . .
in production and unemployment. They also generate changes
) ] o ) __in the rate of inflation, which would bring unemployment
|nﬂat|0n. Th|S Imp|IeS that thel’e IS NO |Ong—l’un equ”'bnunback to |tS |0ng_run |eve| Long_run unemp'oyment may
relation between income inequality and inflation. Incomgyojve over time due to changes in technology, the composi-
inequality can keep deteriorating or keep improving irrespegon of the labor force, and the institutional characteristics of
tive of the behavior of inflation; i.e., there is not an attractqfe |abor market. Figure 1 displays the behavior of the U.S.
to hold them together in the long-run (Engle & Grange(inemployment rate and the rate of inflation for the years
1991). _ 1948 through 1994. As Blanchard and Summers (1988)
~ These results suggest that the models estimated in incogague, if long-run (structural) unemployment were constant,
inequality literature, displayed by equation (1), have beg increase in the actual unemployment rate should have
estimated inappropriately. Since income shares and the 1gé@n associated with a drop in the inflation rate. This is
of inflation contain stochastic trends as revealed by unit roQkarly not the case. For example, between 1969 and 1981,
tests, equation (1)—which regresses the level of incomg rate of unemployment rose from 3.5% to 7.6%. The

shares on unemployment and a trend term—not only pigfation rate rose also during the same period from 5% to
duces a random Rbut the residuals from this regression

exhibit spurious periodicity (Nelson & Kang, 1981). Further-
more, inferences based on ustatatistics are not valid
(Stock & Watson, 1988). Thus, the proper specification
equation (1), which takes into account the recent develc
ments in time-series econometrics, should involve regre:
ing the first difference of income shares on the fir:
difference of inflation and should not include a time trend ¢
aregressor.

FIGURE 1.—UNEMPLOYMENT AND INFLATION
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If marginal workers with relatively low skills are the ones
who are laid off first during an economic downturn, and |
these workers are at the bottom part of the income distrik
tion, temporary increases in unemployment are expectec
worsen income inequality. On the other hand, the loss e R —
income due to the transitory unemployment of a famil 1948 19521956 1960 1964 1968 1972 1980 1984
member may be offset by unemployment insurance a - Year
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FIGURE 2.—ACTUAL AND STRUCTURAL UNEMPLOYMENT FIGURE 3.—CycLICAL UNEMPLOYMENT
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9.5%. Structural unemployment can change over time due to TABLE 5.—CORRELATIONS OF STRUCTURAL AND CYCLICAL
changes in the demand for labor or due to changes in returns UNEMPLOYMENT MEASURES
to nonwork. It can also change if the composition of the Struct. Cyclical Struct. Cyclical Struct. Cyclical
labor force changes. For example, if the share of teenagers in ul U KF KF HP HP
the labor force rises, this increases the structural rate becausgct. urt  1.000 -0.005 0763 -0.093  0.975 —0.013
teenagers have a higher unemployment rate than the prim@xclical Url 1.000 0532 0798 0105  0.989
aged workers. An increase in worker mobility betweerp™ct KF 1000 0141~ 0841 0.490

' . ’ yclical KF 1.000 —0.066 0.839
sectors may also generate an increase in structural unempl@yuct. HP 1.000  0.068
ment (Black, 1982; Lilien, 1982). Cyclical HP 1.000

In order to investigate whether long-term and short-term
unemployment have differential impacts on income inequal-
ity, actual unemployment is decomposed into its trend andStructural unemployment obtained from the Hodrick-
cyclical components. Because the hypothesis of a unit rooHgescott filter and the one obtained from fitting linear and
rejected for the unemployment rate, the conventional way §@adratic trends are similar to each other. StrUr-KF is more
determine the level of structural (long-run) unemployment ig clical than the other two. Structural unemployment ob-
to regress the unemployment rate on a constant, and lingfed from the fitted values of linear and quadratic trends
and quadratic trend terms. The fitted values represent #¥»uld be considered the standard benchmark case. How-
long-term (structural) unemployment, whereas the trerger, as Table 6 demonstrates, the results obtained from
deviations illustrate cyclical unemployment. Structural urmodels with other measures of structural unemployment are
employment obtained from this method (StrUr-1) is depictesimilar to the ones obtained from the model with standard
in figure 2 along with the actual unemployment rate. T@ecomposition (StrUr-1). Figure 2 suggests that structural
assure that the results are not sensitive to the methOduﬁémpmyment was 4% in 1949. It went up to 5.8% in the
decomposition, structural unemployment is also obtainedgarly 1970s and to 6.8% in the 1990s.
two alternative ways. First, the Hodrick-Prescott filter Figure 3 displays the behavior of cyclical unemployment
(Hodrick & Prescott, 1980) is used to obtain the structurglerived from the methods described above. CycUr-1 stands
component (Blackburn & Ravn, 1992; Danthine & Girardingor the cyclical component in the unemployment rate
1989), which provided the path depicted by StrUr-HP igbtained from the model in which structural unemployment
figure 2> Also, following Mocan (1994), Harvey (1985), ands based on linear and quadratic trends. CycUr-HP corre-
Harvey and Todd (1983), the unemployment rate is modelggonds to the HP filter, and CycUr-KF is the one that
as governed by a locally linear trend, a cycle and noiggrresponds to the Kalman filter decomposition. CycUr-1
component. Application of the Kalman filter allows amnd CycUr-HP are almost identical in location and magni-

estimate of the trend at all points in the sample using all thgde, while CycUr-KF is generally smaller in magnitude
observations, which is depicted by StrUr-KF in figur® 2. than the others.

Table 5 presents the zero-order correlations between
5 Following previous examples (e.g. Blackburn and Ravn 1992), the

weight on squared second difference of the growth component, which
penalizes acceleration in the trend, is set to be 1600. unemployment rate, which produced a third measure of structural unem-

6Based on the results of table 2, the median-unbiased estimate of pf@yment. The results obtained from this specification were similar to the
autoregressive coefficient for the model with a trend is imposed on tbees reported in tables 6 and 7.
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TABLE 6.—INCOME INEQUALITY REGRESSIONS

Structural Unemployment from Fitted Trend

Explanatory Lowest Second Middle Fourth Highest
Variables Quintile Quintile Quintile Quintile Quintile
Constant 0.210 0.295* 0.393* 0.285 —1.165
(1.609) (1.914) (2.277) (1.540) —@2.240)
Structural Unemployment —0.038 —0.058** —0.073* —0.049 0.216**
(—1.594) (-1.988) (2.180) 1.476) (2.216)
Cyclical Unemployment -0.026 —0.041* -0.014 0.002 0.068
(—1.516) (2.039) (0.545) (0.090) (1.043)
A Inflation 0.051** 0.031** 0.030* —0.007 —0.107**
(4.301) (2.234) (1.931) <0.422) 2.372)
R2 0.45 0.33 0.22 0.06 0.28
Durbin-Watson 2.34 2.26 247 2.25 2.55
Q(10) 9.03 3.49 7.03 10.57 7.89
(0.58) (0.98) (0.72) (0.39) (0.64)
Structural Unemployment from the HP Filter
Explanatory Lowest Second Middle Fourth Highest
Variables Quintile Quintile Quintile Quintile Quintile
Constant 0.218* 0.240 0.320* 0.227 —0.987**
(1.730) (1.605) (1.887) (1.254) —@2.030)
Structural Unemployment —0.040* —0.049* —0.061* —0.039 0.186**
(—1.718) (1.785) +1.937) (+1.226) (2.042)
Cyclical Unemployment -0.024 —0.047* -0.017 —0.0004 0.077
(—1.288) (2.138) 0.692) (0.016) (1.077)
A Inflation 0.051** 0.029** 0.028* —0.009 —0.102**
(4.337) (2.089) (1.759) <0.522) 2.226)
R2 0.45 0.32 0.20 0.04 0.27
Durbin-Watson 2.35 2.22 2.40 221 2.49
Q(10) 9.30 3.32 6.07 9.85 7.14
(0.50) (0.97) (0.81) (0.45) (0.71)
Structural Unemployment from the Kalman Filter
Explanatory Lowest Second Middle Fourth Highest
Variables Quintile Quintile Quintile Quintile Quintile
Constant 0.156 0.170 0.193 0.126 —0.607
(1.660) (1.545) (1.507) (0.925) —(1.654)
Structural Unemployment —0.029* —0.037 —0.039* —0.022 0.120*
(—1.680) 1.639) +1.703) (0.931) (1.765)
Cyclical Unemployment —0.036 —0.082** —0.027 —0.003 0.135
(—1.214) 2.367) (+0.667) (0.070) (1.174)
A Inflation 0.049** 0.024* 0.024 —0.011 —0.087*
(4.012) (1.669) (1.469) <0.647) (1.838)
R2 0.45 0.34 0.18 0.03 0.25
Durbin-Watson 2.31 2.20 2.33 2.17 2.40
Q(10) 8.54 4.02 5.29 9.04 6.30
(0.58) (0.95) (0.87) (0.53) (0.79)

Notes:2 The entries in parentheses under the estimated coefficients are the caltstatestics A stands for the first-difference. * indicates significance at the
10% level or better by a two-tailed test. ** indicates significance at the 5% level or better by a two-tailed test. Q(10) is the Ljung-Box statistics for the null
hypothesis that the first ten autocorrelations of the estimated residuals are zero. The numbers in parentheses under the Q-statistics are the marginal significance
levels.

structural and cyclical unemployment measures. StrUr-1 arabts. The calculated test statistics wer8.727, —6.558,

StrUr-HP are very highly correlated with a correlatiomnd—4.032 for CycUr-1, CycUr-KF, and CycUr-HP, respec-

coefficient of 0.975. Similarly, the correlation coefficientively, for the model without a trend (2A); an€3.529 and

between StrUr-KF and StrUr-HP is 0.841. The correlation11.790 for StrUr-KF and StrUr-HP, respectively, for the

between StrUr-1 and StrUr-KF is 0.763, which is less thanodel with a trend (2B). Because of collinearity, StrUr-1

that of others, but still sizable. The three measures obuld not be run with a trend term. In the model without a

cyclical unemployment are also highly correlated with eadhend, its calculated test statistics wad3.890.

other, with coefficients ranging from 0.798 to 0.989. Table 5

also demonstrates that t_he cyclical and structural MeasUrR$  cctimation Results and Forecasts of Income Shares

of unemployment (that will be employed as separate regres-

sors) are not correlated with each other. Table 6 reports the estimation results of the models in
Application of the Dickey-Fuller unit-root tests to strucwhich changes in income shares are regressed on changes in

tural and cyclical unemployment measures revealed no uinilation, and the levels of structural and cyclical unemploy-
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ment. The first panel presents the results when structunzited coefficients. The coefficient of anticipated inflation is
unemployment is obtained through fitting linear and quaever different from zero. On the other hand, the coefficient
dratic trend terms to actual unemployment (StrUr-1 in figuiaf unanticipated inflation is positive for the bottom three
2). The second panel is the model where structural unemplaytintiles and negative for the highest quintile in all three
ment is obtained though the HP filter, and the third panelodels. This implies that it is the unexpected component of
pertains to the case where structural unemploymentiiglation that has an equalizing effect on income distribu-
obtained by the Kalman filter (StrUr-KF). The models aron.2 This result is consistent with the model of Jovanovic
estimated by OLS to be comparable to previous studies. Téred Ueda (1997), who show that, within a principle-agent
standard errors are corrected following the procedure sdggmework where price expectations are built into contracts,
gested by Pagan (1984). In all specifications, an increasesurprise inflation increases the agent’s (labor’s) share in
structural unemployment is associated with an increasedatput and decreases the principal’s (employer’s) share.
the share of the highest quintile, but a change in cyclical These results are different from earlier studies that
unemployment has no impact on the income share of thighlighted the substantial negative impact of recessions on
group. The first panel demonstrates that an increaseimgome inequality. The results also provide some explana-
structural unemployment is associated with reductions in thien for the puzzling behavior of income inequality and
shares of the second and the middle quintiles. The coefficigrverty during the expansion of the 1980s. As Cutler and
of the structural unemployment is negative for the lowektatz (1991) summarize, the 1980s withessed a deterioration
quintile also, but significant at the 12% level by a two-taileth income equality and poverty, despite strong economic
test. In the second panel, the coefficient of structurakpansion demonstrated by the growth in real GNP. They
unemployment is negative and significantly different froratate that “although the substantial increases in income
zero for the bottom three quintiles. According to the thirtchequality and poverty between 1979 and 1983 are not
panel, an increase in structural unemployment reduces theprising given the deep recession of the early 1980s, the
income shares of the bottom three quintiles, where structucahtinued widening of the income distribution and the
unemployment is significant at the 11% level for the secorstlggish decline in the poverty rate during the macroeco-
quintile. Thus, table 6 provides evidence indicating thaomic expansion of 1983-1989 present a sharp break from
structural unemployment is a significant determinant dfie postwar pattern” (Cutler & Katz, 1991, p. 14). To
income inequality. An increase in structural unemploymeetmphasize this point, they estimate income share equations
is associated with an increase in the income share of fioe the period 1947-1983 and obtain predicted income
richest twenty percent of the population, and with a decreasteares for the period 1947-1989. They show that the
in the shares of the bottom three quintiles. model’s predictions break down after 1983. More precisely,
Table 6 also indicates that an increase in cyclical uneitie forecasts of the model are inaccurate after 1983, if they
ployment is associated with a reduction in the income shage based upon the parameters estimated between 1947 and
of the second quintile. An increase in the rate of inflation 5983. This is attributed to structural changes regarding the
associated with an improvement in income inequality asrélationship between macroeconomic conditions and income
transfers income from the richest quintile to the poorest sixityequality. Put differently, the notion that rising tides lift all
percent of the population. This result is consistent withoats seems not to be in effect any longer.
previous research that analyzed data from the United Stated.repeat the same exercise and estimate five sets of income
In this group are Blank and Blinder (1986), who deconshare equations between 1948 and 1983 and obtain the
posed inflation into anticipated and unanticipated compfwrecasts for the period from 1948 to 1994 using the
nents. They tested and could not reject the hypothesis teatimated coefficients. The first one of these equations is the
their coefficients were equal. Thus, they combined the tvame used by earlier studies. It includes inflation, unemploy-
variables into actual inflation, which proved to be positivenent, unemployment squared, a linear trend term, and a
and significant for the second quintile. Following Blank andonstant as explanatory variables. This is referred to as the
Blinder, inflation is decomposed into its expected arftraditional model” in the remainder of the pap&iEven
unexpected components using an ARIMA (2,1,0) modehough the hypothesis of a unit root could not be rejected for
One-step-ahead forecasts are employed as anticipated inflaeme shares, the second model expresses income shares as
tion, and the difference between actual and anticipatbdving been governed by segmented trends. The trend for
inflation is the unanticipated inflationThe results, which each income quintile is modeled using equation (3); i.e., the
are presented in table 7, reveal that employing anticipateckakpoints are determined based on the results presented in
and unanticipated inflation instead of actual inflation gendgeble 3. This formulation gave rise to trends in income shares
ates a reduction in the statistical significance of the esgiresented by figures 4A through 4E. This second model,

8 Estimation of the models with unexpected inflation only provided
7 Application of the Dickey-Fuller tests revealed the presence of rasults similar to the ones reported in table 6.
unit-root in the anticipated inflation, but no unit-root in unanticipated ° Inclusion of a dummy variable starting in 1981 or 1983 did not alter the
inflation. The test statistics were2.267 and—2.119 for anticipated results. Cutler and Katz (1991) used a similar model, which included a
inflation in Models 2A and 2B, respectively. They were3.938 and lagged dependent variable and real per capita GNP as additional regres-
—4.094 for unanticipated inflation. sors.
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TABLE 7.—INCOME INEQUALITY REGRESSIONS WITHINFLATION DECOMPOSITION?2

Structural Unemployment from Fitted Trend

Explanatory Lowest Second Middle Fourth Highest

Variables Quintile Quintile Quintile Quintile Quintile
Constant 0.158 0.169 0.331* 0.313 —0.995*

(1.042) (0.917) (1.662) (1.435) —(1.720)

Structural Unemployment —0.030 —0.038 —0.063* —0.053 0.188*
(—1.054) (1.180) 1.774) (1.408) (1.792)

Cyclical Unemployment -0.018 —0.040* —0.005 0.016 0.033
(—0.987) 1.794) (0.196) (0.620) (0.472)

A Anticipated Inflation 0.015 0.001 —0.015 —0.007 0.017
(—0.945) (0.073) £0.709) 0.318) (0.286)
Unanticipated Inflation 0.049** 0.033 0.060** 0.029 —0.178**

(2.784) (1.542) (2.561) (1.143) —(@2.625)

R? 0.31 0.26 0.29 0.09 0.30
Durbin-Watson 221 2.26 2.38 2.19 2.49
Q(10) 9.88 2.30 5.37 11.00 6.55
(0.45) (0.99) (0.87) (0.36) (0.77)

Structural Unemployment from the HP Filter

Explanatory Lowest Second Middle Fourth Highest

Variables Quintile Quintile Quintile Quintile Quintile

Constant 0.175 0.126 0.239 0.218 —0.775
(1.253) (0.741) (1.282) (1.068) —(1.436)

Structural Unemployment —0.033 -0.031 —0.049 -0.037 0.151
(—1.252) (1.050) (1.496) 1.095) (1.606)

Cyclical Unemployment —-0.015 —0.046* —0.009 0.013 0.042
(—0.753) 1.912) (0.355) (0.446) (0.557)

A Anticipated Inflation 0.015 0.001 —0.016 —0.008 0.020
(0.957) (0.048) £0.794) (0.388) (0.346)
Unanticipated Inflation 0.050** 0.031 0.057** 0.026 —0.171*
(2.845) (1.460) (2.405) (1.019) —@2.502)

R2 0.32 0.26 0.27 0.07 0.29
Durbin-Watson 2.23 2.24 231 2.14 2.42
Q(10) 10.27 2.16 4.49 9.97 5.67
(0.42) (0.99) (0.92) (0.44) (0.84)

Structural Unemployment from the Kalman Filter

Explanatory Lowest Second Middle Fourth Highest
Variables Quintile Quintile Quintile Quintile Quintile

Constant 0.100 0.029 0.080 0.083 —-0.282
(0.913) (0.235) (0.549) (0.519) —(0.669)

Structural Unemployment —-0.020 -0.015 -0.021 -0.014 0.068
(—1.090) (0.596) (0.854) (0.559) (0.945)

Cyclical Unemployment -0.027 —0.105* —0.030 0.014 0.124
(—0.798) (2.698) (0.659) (0.279) (0.945)

A Anticipated Inflation 0.007 —0.003 —0.022 —0.007 0.041
(0.414) 0.139) 0.972) 0.282) (0.611)
Unanticipated Inflation 0.047** 0.023 0.052** 0.024 —0.153**
(2.573) (2.093) (2.129) (0.877) —@2.166)

R? 0.31 0.32 0.24 0.04 0.27
Durbin-Watson 2.17 2.30 2.25 2.09 2.37
Q(10) 10.05 3.68 4.09 9.48 4.64
(0.44) (0.96) (0.94) (0.49) (0.91)

Notes:2 The entries in parentheses under the estimated coefficients are the caltslatéstics A stands for the first-difference.

* significant at the 10% level or better by a two-tailed test.

** significant at the 5% level or better by a two-tailed test. Q(10) is the Ljung-Box statistics for the null hypothesis that the first ten autocorrelations of the
estimated residuals are zero. The numbers in parentheses under the Q-statistics are the marginal significance levels.

called a “segmented-trends model,” employs the unemplogre used in first differences, and the unemployment rate is
ment rate, unemployment squared, and the inflation ratedezomposed into its structural and cyclical components.
explanatory variables, in addition to the trends depicted Model 1 is the one in which StrUr-1 and CycUr-1 are the
figures 4A through 4E. Thus, the segmented-trends modeimgasures of structural and cyclical unemployment. Model 2
an intermediate case between the linear trend model and ithe one with StrUr-HP and CycUr-HP, and Model 3 is the
model in which income shares are used in first differencesodel with StrUr-KF and CycUr-KF. All models are esti-
The last three models pertain to equations presented in taflated by OLS. Serial correlation in the errors of the
6. They are the models in which income shares and inflatitlditional and segmented-trend models are corrected by
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Hildreth-Lu procedure. Figures 5A, 6A, and 7A display the
actual and predicted income shares of the bottom quintile,
the middle quintile, and the highest quintile obtained from
the traditional and segmented-trend mod&lshe forecasts
after 1983 are inaccurate. The forecasts obtained from the
traditional model are very similar to the ones reported by
Cutler and Katz (1991, p. 15), who show that income
inequality is not predicted accurately after 1983, if the
coefficients of the explanatory variables are obtained using
data that span 1948 to 1983. Figures 5B, 6B, and 7B
demonstrate that—when the models are estimated with
structural and cyclical unemployment, and using income
shares and inflation in differences—very accurate forecasts
are obtained. The upward drift in the income share of the
highest quintile and the drop in the shares of the lowest and
middle quintiles are captured accurately.

10 The graphs of the other two quintiles were consistent with the ones
reported in the paper. To conserve space they are not displayed, but are
available upon request.
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FIGURE 5A.—ACTUAL AND PREDICTED SHARES MODELS WITH FIGURE 6A.—ACTUAL AND PREDICTED SHARES MODELS WITH
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forecast error of 8%. The segmented trend model predicts
The contrast between figures 5A-7A and 5B-7B #&ie income share of the same group 1.74 percentage points
striking. For example, figure 5A demonstrates that ti@gher than actual. On the other hand, the predictions of
income share of the lowest quintile is 4.2% in 1994, but tidodel 1, 2, and 3, presented by figure 6B, are 15.6, 15.7, and
traditional model used by previous research predicts tHi§.7, respectively. Figure 7A displays the actual value of the
share as 4.86: an error of 16%. The segmented trend modigigome share of the highest quintile along with its predicted
forecast is 3.81% in 1994, generating an underprediction\aflues obtained from the traditional and segmented-trend
9%. Figure 5B, on the other hand, shows that the mod#wdels. After 1983, both models underpredict the share of
with structural unemployment predict the share of the loweite highest quintile. The actual share is 46.9% in 1994. The
quintile accurately. The predictions for 1994 of Models forecast of the traditional model is 42.52, and that of the
and 2 are 4.06%, and the prediction of Model 3 is 4.089%egmented-trend model is 44.63. The forecasts obtained
The accuracy of the forecasts obtained from the models witbm the three models using structural unemployment,
structural unemployment in comparison to the ones obtaingwsented in figure 7B, are 47.2, 47.1, and 46.9.
from total unemployment holds for all income shares. Figure Table 8 presents the mean-squared forecast errors ob-
6A shows that the income share of the middle quintile t@ined from the models. The first panel displays the mean-
15.7% in 1994. The traditional model with total unemploysquared errors obtained by estimating the models until 1983,
ment generates an overprediction of 1.23% points for tA@d forecasting income shares from 1984 to 1994. The
income share of this group in 1994, which amounts tosecond panel pertains to estimating the models using data

FIGURE 5B.—ACTUAL AND PREDICTED SHARES MODELS WITH FIGURE 6B.—ACTUAL AND PREDICTED SHARES MODELS WITH
STRUCTURAL UNEMPLOYMENT STRUCTURAL UNEMPLOYMENT
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FIGURE 7A.—ACTUAL AND PREDICTED SHARES MODELS WITH TABLE 8.—FREDICTION PERFORMANCE OF COMPETING MODELS?

ToTAL LJNE,M,P,,L OYMENT Mean Squared Forecast Errors for 1984-1994
(Estimation 1948-1983)

48

471 Traditional Segmented
Model Trends Model1 Model2 Model 3
* Lowest Quintile 1475  0.013 0.007  0.007  0.007
Second Quintile 1.357 0.069 0.032 0.032 0.032
# Highest Quintile Middle Quintile 1.384  0.124 0.053  0.057  0.060
g Fourth Quintile 0.403 0.098 0.071 0.074 0.073

Highest Quintile 16.715 1.158 0.487 0.511 0.533
Mean Squared Forecast Errors for 1992—-1994
(Estimation 1948-1991)

s
b

Traditional Segmented

Share of Total Income (Percent)

1 Model Trends Model1l Model2 Model 3
ad> Lowest Quintile 0.188 0.010 0.022 0.022 0.022
Second Quintile 0.364 0.095 0.093 0.095 0.092

0 e i Middle Quintile 0.656 0.215 0.167 0.175 0.183
1949 1953 1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 Fourth Quintile 0.448 0.163 0.166 0.172 0.178
Estimation 1948-1993 Highest Quintile 6.392 1.725 1.521 1571 1.618

Actual — —Segmented Trend - - - Traditional Model Notes:2Model 1 uses StrUr-1 and CcyUr-1 as regressors. Model 2 uses StrUr-HP and CcyUr-HP, and

Model 3 uses StrUr-KF and CcyUr-KF.

until 1991, and predicting the income shares for the years
1992 to 1994. The traditional model that regresses the level

of income shares on the level of inflation, unemploymenf, re4) GNP is not necessarily associated with the well-being

unemployment squared, and a trend produces the highgsthe noor, because a sustained GNP growth may coexist
mean-squared errors. The segmented-trend model perfoif an increase in the structural unemployment rate, as was
better than the traditional model, but neither one predicts @s, case petween 1984 and 1990 in the United States. Rising

good as Models 1 through 3. These results clearly show th@ls can Iift the boat of the poor, with the proviso that
the estimated _relatlo_nshlp between income inequality a¥hg-term unemployment is used as the measure of the tide,
macroeconomic variables for the period 1948-1983 |siher than the GNP growth.

capable of predicting the income shares of 1984-1994 when
the model includes structural and cyclical unemployment as
separate regressors, and when it is estimated in differences
of income shares and inflation. This paper investigates the influences of inflation and
In sum, itis evident that families that belong to the bottomnemployment on income distribution in the United States.
sixty percent of the income distribution can improve theilthough it is consistent with the previous work in the
relative positions not so much with the help of temporamghoice of the dependent and independent variables, it differs
reductions in unemployment but by a decline in the londgrom it in two important ways. First, the paper utilizes recent
term unemployment rate. Furthermore, a sustained grovatvelopments in time-series econometrics that demonstrate
that stochastic trend behavior is a better representation of the
F trends in income shares and inflation than is a deterministic
IGURE 7B.—ACTUAL AND PREDICTED SHARES MODELS WITH i
STRUCTURAL UNEMPLOYMENT trend. Second, assuming that permanent unemployment
“ might have a different impact on income distribution, the
unemployment rate is decomposed into its structural and
cyclical components that are used as separate explanatory

V.  Summary and Conclusions

" variables.
Previous research used the unemployment rate as a
s Highest Quintile N business cycle proxy and found a significant regressive

impact of the unemployment rate on income equality.
Decomposition of unemployment into cyclical and struc-
tural components reveals that an increase in structural
unemployment increases the income share of the highest
quintile, and decreases the shares of the bottom sixty percent
of the population. In agreement with previous studies that
( used data from the United States, inflation is found to have a
o e progressive impact on income inequality. Decomposition of
1949 1953 1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 |nﬂa.t|0n IntO antICIDated and UnantICIDated ComponentS

Estimation 1948-1983

— Actual  — —Model | - Model2 -+~ Model 3 revealed that anticipated inflation has no impact on income
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inequality, but unexpected inflation redistributes incomBuse, A., “The Cyclical Behaviour of the Size Distribution of Income in

from the highest quintile to the bottom three quintiles. fggfgg& 1947-78 Canadian Journal of Economics5 (1982),

The results Sugges_t that’ althQUQh pqlicies that aim &tler, David M., and Lawrence F. Katz, “Macroeconomic Performance
prevent a worsening in income inequality by combatting and the DisadvantagedBrookings Papers on Economic Activity
cyclical downturns have validity, a sustained growth in real ~ (1991), 1-61.

output cannot improve income inequality if it is not accom=—_Rising Inequality? Changes in the Distribution of Income and
. L . Consumption in the 1980s,The American Economic Review,
panied by a reduction in long-term unemployméit.is, of Papers and Proceedings (May 1992), 546-551.

course, not obvious how to decrease long-term unempl@yanthine, Jean-Pierre, and Michel Girardin, “Business Cycles in Switzer-
ment. Policies may range from incentives for the employers  land: AComparative StudyEuropean Economic Revie8® (189),

i _cki i 31-50.
to hire less-skilled workers, to training programs for th ickey, D. A., and W. A. Fuller, “Likelihood Ratio Statistics for

workers who face bOth stagnant wages an_d Io.nger Sp?”S OT “Autoregressive Time Series with a Unit RooEtonometrica49
unemployment? Despite the debate regarding its effective-  (1981), 1057-1072.
ness in the long-run, demand management policies can dtggle, Robert F., and Clive W. J. Granger, “Introduction,” in Engle R. F.

: _ and Clive W. J. Granger (edslhong-run Economic Relationships
be considered to reduce long-run unemployment (e.g., Bean, (New York: Oxford University Press, 1991), 1-16.

1994), especially given the eVidence indicating that thfﬁ]ckiger, Yves, and M. Zarin-Nejadan, “The Effect of Macroeconomic
unemployment rate depends on its own past, and thus a Variables on the Distribution of Income: The Case of Switzerland,”

reduction in current unemployment may help generate a Journal of Income Distributior:1 (1994), 25-39.

. . _ -uller, W., Introduction to Statistical Time Seri¢dew York: Wiley, 1976).
reduction in long-term unemployment (Blanchard & Su ranger, Clive W. J., and Paul Newbold, “Spurious Regressions in

mers, 1987, 1986). Econometrics, Journal of Econometric€1974), 111—120.
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REFERENCES Harvey, A. C., and P. H. J. Todd,_“Forecasting Economic Time Series with
Structural and Box-Jenkins ModelsJournal of Business and
Beach, C., and G. Slotsve, “Recession and Recovery: Men's Earnings  Economic Statistics (1983), 299-315.
Through the 1980s,Journal of Income Distributiom:1 (1994), Hayes, Kathy, D. J. Slottje, S. Porter-Hudak, and G. Scully, “Is the Size

121-146. o . . Distribution of Income a Random WalkJburnal of Econometrics
“Cyclical Sensitivity of Aggregate Income InequalityReview of 43 (1990), 213-226.
Economics and Statisti&® (1977), 56-66. Hendry, David F., and Adrian J. Neale, “A Monte Carlo Study of the

Bean, Charles, “The Role of Demand Management Policies in Reducing
Unemployment,” inReducing Unemployment: Current Issues and
Policy Options (Federal Reserve Bank of Kansas City, 1994)
99-132. dri

Bishop, John A., J. F. Formby, and R. Sakano, “Evaluating Changes in IHQ e
Distribution of Income in the United StatesJournal of Income

Effects of Structural Breaks on Tests for Unit Roots,” in Peter Hackl
and Anders H. Westlund (eds.Economic Structural Change:
Analysis and Forecastin@Berlin: Springer-Verlag, 1991).

k, R., and E. C. Prescott, “Postwar U.S. Business Cycles: An
Empirical Investigation,” mimeo (Carnegie-Mellon University,

Distribution4:1 (1994), 79-105. 1980). o _

Bjorklund, A. “Unemployment and Income Distribution: Time SeriesJantti, Markus, “A More Efficient Estimate of the Effects of Macroeco-
Evidence from Sweden,Scandinavian Journal of Economi&8 nomic Activity on the Distribution of Income,Review of Econom-
(1991), 457-465. ics and Statistic36 (1994), 372-377.

Black, F., “General Equilibrium and Business Cycles,” National Bureau ofovanovic, Boyan, and Masako Ueda, “Contracts and Mongéyirnal of
Economic Research Working Paper, No: 950 (Cambridge, Massa-  Political Economy105 (August 1997), 700-708.

chusetts, 1982). Joyce, Theodore, and H. N. Mocan, “Unemployment and Infant Health:
Blackburn, Keith, and Morton O. Ravn, “Business Cycles in the United Time-Series Evidence from the State of Tenness€ke’ Journal of
Kingdom: Facts and FictionsEconomiceb9 (1992), 383-401. Human Resource28:1 (1993), 185-202.
Blanchard, O. J., and Danny Quah, “The Dynamic Effects of Aggregateatz, Lawrence F., “Active Labor Market Policies to Expand Employment
Demand and Supply DisturbancesThe American Economic and Opportunity,” inReducing Unemployment: Current Issues and
Reviewr9:4 (1989), 655-673. Policy Options (Federal Reserve Bank of Kansas City, 1994),

Blanchard, Olivier, and Lawrence Summers, “Beyond the Natural Rate 239-290.

Hl\XPOt{‘QGSiS"";‘mze”lCS""?” Economic Review Papers and Proceedingsjien p. M., “Sectoral Shifts and Cyclical UnemploymentJournal of
(May 1988), 182-187. Political Economy90 (1982), 777—793.

Blanchard, Olivier, and Lawrence Summers, “Fiscal Increasing Returrﬁ : wrpis : . w
; N ’ N acKinnon, James, “Critical Values for Cointegration Tests,” in R. F.
Hysteresis, Real wages and Unemployme#i,fopean Economic Engle and Clive W. J. Granger (edd.png-run Economic Relation-

Reviewd1 (1987), 543-566. ! \ er (e
Blanchard, Olivier, and Lawrence Summers, “Hysteresis and the Eurg-  SNiPS:(New York: Oxford University Press, 1991), 1-16.

pean Unemployment Problem,”in S. Fisher (elIBER Macroeco- Macunovich, D. J., and R. A. Easterlin, “Application of Granger-Sims

nomics Annua{1986), 15-78. Causality Tests to Monthly Fertility Data, 1958-1984dgurnal of
Blank, R., and A. Blinder, “Macroeconomics, Income Distribution and Population Economics:1 (1988), 71-88. _
Poverty,”in S. Danziger and D. Weinberg (ed$)ghting Poverty Metcalf, C. E., “The Size Distribution of Personal Income During the
(Cambridge: Harvard University Press, 1986). Business Cycle,American Economic Reviefd969), 657-668.
Blejer, M. I., and |. Guerrero, “The Impact of Macroeconomic Policies oocan, Naci, “Structural Unemployment, Cyclical Unemployment and
Income Distribution: An Empirical Study of the Philippines,” Income Inequality,” CRESP Working Paper (University of Colo-
Review of Economics and Statist{@990), 414-423. rado at Denver, 1995).
Blinder, A., and H. Y. Esaki, “Macroeconomic Activity and Income “Is there a Unit-Root in U.S. Real GNP? A Re-Assessment,”
Distribution in the Postwar United StatesReview of Economics Economics Letterd5 (1994), 23-31.
and Statistic$0 (1978), 604-609. Nelson, C. R., and H. Kang, “Pitfalls in the Use of Time as an Explanatory

Variable in Regression,”Journal of Business and Economic
Statistics2 (1984), 73-82.
11 A similar point is made by Cutler and Katz (1992). Nelson, C. R., and H. Kang, “Spurious Periodicity in Inappropriately
12 A detailed discussion of this issue can be found in Katz (1994). Detrended Time SeriesEconometricat9 (1981), 741-751.



134 THE REVIEW OF ECONOMICS AND STATISTICS

Nolan, B., “Macroeconomic Conditions and the Size Distribution oSchultz, T. P. “Secular Trends and Cyclical Behavior of Income Distribu-
Income: Evidence from the United KingdomJournal of Post tion in the United States: 1944-1965,” in L. Soltow (edSix
Keynesian Economi¢4988-1989), 196-221. Papers on the Size Distribution of Wealth and IncqiMew York:

Pagan, Adrian, “Econometric Issues in the Analysis of Regressions with National Bureau of Economic Research, 1969).

Generated Regressorsjhternational Economic Review25(1) Silber, Jacques, and Ben-Zion Zilberfarb, “The Effect of Anticipated and

(1984), 221-247. Unanticipated Inflation on Income Distribution: The Israeli Case,”
Palmer, J.,Inflation, Unemployment and Pover{iMassachusetts: D.C. Journal of Income Distributiod(1) (1994), 41-49.
Heath, 1973). Stock, James H., “Confidence Intervals for the Largest Autoregressive
Perron, Pierre, “The Great Crash, the Oil Price Shock and the Unit Root ~ Root in U.S. Macroeconomic Time Seriesldurnal of Monetary
Hypothesis,”"Econometricéb7(6) (1989), 1361-1401. Economic28 (1991), 435-459.
Phillips, Peter C. B., “Understanding Spurious Regressions in Econom&tock, J. H., and Watson, M. W. “Variable Trends in Economic Time
rics,” Journal of Econometric8 (1986), 311-340. Series,”Journal of Economic Perspectiveg1988), 147-174.

Raj, Baldev, and Daniel Slottje, “The Trend Behavior of AlternativeZivot, Eric, and Donald W. K. Andrews, “Further Evidence on the Great
Income Inequality Measures in the United States From 1947-1990  Crash, the Oil-Price Shock, and the Unit-Root Hypothesis,”
and the Structural Break,Journal of Business and Economic Journal of Business and Economic Statistid®3) (1992), 251
Statistics12(4) (1994), 479-487. 270.



