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In  th is  paper ,  ! /e  p resent  a  tes t  o f  o lson ,s  [19 ]  theory  o f  the  ro le  tha t
' labor  

car te l j za t ion  p lays  in  de termJn ing  in te r reg jona l  var ia t jons  in

unenpl oyment rates. [ ,{e show that 0lson,s [19] theory may be val idated in the

context of an empir ical model that acconnodates not only his theory, but also a

competing hypothesis due to Freeman and Medoff [5],  as well  as business-cyc1e

and sec tora l  sh i f t - re la ted  exp lanat ions  o f  in te r reg iona l  var ia t ions  in

unemployment rates. Nevertheless, our results aiso offer part jal

substantjat ion of the.Freeman and Medoff [5] hypothesis. Furthermore, our

resu l ts  suggest  a  less  s ign i f i can t  ro le  fo r  un ions  in  exp la in ing  in te r reg iona l

variat jons in unemployment than what is der. ived from 0lson,s own empir ical

mode l  .

In  0 lson 's  I i9 ]  theory ,  the  reg iona l  degree o f  labor  car te l i za t ion

contr ibutes to inteffegiona.l  variat ions in unemployment rates because unions

restr ict the supply of workers to an industry in order to extract

supraconpet i  t  i  ve wages. Sjnce union wages are held above the rates that would

obta in  under  per fec t l y  compet i t i ve  assumpt ions ,  f i rms in  indus t r ies  in  heav i l y -

unionized areas hjre fewer workers than they would in the absence of unions.

The high wages induce workers to cue up for union jobs, but many never get

them. l , lhere there is some degree of geographic labor immobil j ty, unemployment

rates tend to remain higher in areas where there js a high degree of

unionization, even in the presence of some migration from high-wage/heavi 1y

unionized areas to low wage/non-uni on i  zed areas, Indeed, 01son argues that h. is

paradigm explains why there has been net migration from the l{ortheast to the

South  and Southwest ,  desp i te  re la t i ve ly  h igh  wages in  the  Nor theas t .  S jnce
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people prefer high wages to 1ow, the movement from high-wage regions to iow-

wage reg ions  s ign i f ies  tha t  there  was ' runemploy  en t  and d isequ i l ib r iun  in  the

h igh  wage reg ions ' r  I19 ,  2821.

0 Ison [19 ]  expresses  h is  theory ,  in  par t ,  by  de ta i l ing  a  s imp le  emp. i r i ca l

model that is designed to consider these phenomena. He f inds that

interregional variat ions in unemployment rates may be expla. ined, in part,  Dy

var ia t ions  in  the  degree o f  un ion iza t ion ,  as  we l l  as  by  reg iona l  d i f fe rences  in

j ndu str i  a. l  composit ion.

In  a  compet ing  ana lys is  o f  the  re la t jonsh ip  be tween un ion iza t jon  and

unemployment, Freeman and Medoff [5] also note that there js a posit ive

correlat ion between the percentage of the workforce that is unionized in a

geographjc area and the rate of unenployment. Unlike 0lson, however, they

argue tha t  th is  s ta t i s t i ca l  re la t ionsh ip  may s imp ly  re f lec t  un ion

concentrat ion in "o l  del industr ial parts of the economyr' IS, iZOl.

Freeman and Medoff 's [5] notjon, that the correlat ions between

unionization and unernployment rates may simply ref lect the correlat ion of both

var iab les  w i th  the  predon inance o f  o lder  and less  pro f i tab le  p lan ts ,  j s

cons is ten t  w i th  the  fo l  low ing  argument .  p lan ts  in  the  o lder ,  indus t r ia l i zed

port ions of the country are less eff icient than plants elsewhere. As a result,

ra tes  o f  re tu rn  to  cap i ta l  a re  re la t i ve ly  low in  such areas .  Accord ing ly ,

p lan ts  in  these o lder  a reas  are  l i ke ly  to  be  anong the  f i rs t  c ' losed dur ing  an

economic downswing and the last opened during an upswing. where there is some

degree of geographic labor inrmobil i ty, then unemploynent rates wil l  remain

higher on average over t ime in areas where rates of return to Dlants are low.

I f  un ion iza t . ion  happens to  be  h igher  in  reg ions  w i th  o lder  p lan ts  tha t  a re  less

e f f . i c ien t  and have lower  ra tes  o f  p ro f i tab i l i t y ,  then an  examinat ion  o f  rne
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re. lat ions between unionization and unemployment without also considering sone

measure of plant eff iciency may suffer fron spec.i f icat jon error.

A l though ne i ther  0 lson  [19 ]  nor  Freeman and Medof f  [5 j  use  emp. i r i ca l

models to test thejr competing arguments, sorne by-products of an empir ical

model presented by Hulten and schwab [7] faci l i tate such a test. As part of an

examination of the determinants of inteffegional variat ions in productivi ty

growth, Hulten and Schwab estimate rates of return to manufacturing plant and

equ ipment  fo r  each o f  the  n ine  census  d iv is ions  o f  the  un i ted  s ta tes .  Tnese

data  o f fe r  a  p ic tu re  o f  the  o tder  indus t r ia l  a reas  tha t  i s  Ia rge ly  cons is ten t

with the implications the areas have for Freeman and Medoff.  That is, average

rates of return to manufacturing capita. l  in the snow Belt areas of the united

states are below the national average for al l  but three years of the period

1955-1978.  Hu l ten  and Schwab 's  Snow Be l t ,  wh ich  inc ludes  the  New Eng land,

Midd le  A t lan t ic ,  Eas t  Nor th  cent ra l  and t , les t  Nor th  cent ra l  census  d iv is ions ,  i s

coterminous with what they descnibe as "older regions of the united states" [7,

1521.  I t  i s  a lso  co terminous  w i th  the  more  heav i l y  un ion ized areas  o f  the

country.

Interegional lJnemployment Rate Vari at ions
in a Broader Theoretical Context

Although we use Hulten and Schwab's data as part of a test of Freeman and

Medof f ' s  [5 ]  anA 0 lson 's  [19 ]  parad igms,  these tes ts  a re  inc luded as  on ly  a

port ion of a more comprehensive rnodel .  This model also acconmodates two

broader principles commonly perceived to be at work in generating

interregional variat ions in unemployment rates. I t  . is to these two broaoer

pr inc ip les ,  cyc l i ca l  var ia t jons  and sec tora l  sh i f t s ,  tha t  we now tu rn .

The t rad i t iona l  cyc l i ca l  approach to  exp ia in ing  jn te r reg iona l  var . ia t ions

in unemploynent rates emphasizes the roje of aggregate f luctuat. ions upon
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ind iv jdua l  reg ions .  In  th is  parad jgm,  deve loped by  Brech l ing  [1 ]  and

subsequent ly  app l ied  by  Lazar  [12 ] ,  Browne [2 ] ,  K inq  and C]ark  I l0 l  and Hyc tak

and Lynch [8],  aggregate f luctuations impact on dif ferent reg.ions jn accordance

wi th  the  re la t i ve  impor tance o f  var ious  indus t r ies  . in  those reg ions .  That  i s ,

owing to the non-neutrar effect across industr ies of the business cycre I15]
the regional djspersion of unemployment rates is seen as the deta. i led impact of

th  i s  aggregate  cyc l i ca l  ac t i v i t y .

Our model also accommoddtes the sectoral shif t  theory. This theory nas

precursors  [22 ;  I4 l ,  bu t  i t s  foundat ions  are  la rge ly  < lue  to  L i l ien  [131.

According to this theory, shif ts in rerat ive rabor derf lands among sectors of

the econorny necessitate a sectoral real location of the labor force. l . lhen

information and rabor mobil i ty are cos y, these sectorar shif ts lead to

f luctuations in the naturar rate of unemployment that are independent of

tradit ional aggregate demand -generated effects on unenployment. Thus, when

changes are  occu* ing  in  re la t i ve  labor  demands across  indus t r ies ,  the

unemployment rate can r ise even i f  the economy is grow.ing.

More recently, the foregoing sectoral shif t  explanations have been ref ined

and ex tended to  the  empi r i ca l  examinat ion  o f  reg ions .  In  these rnode ls  [1g ;6 ]
permanent sectoral shif ts in labor demand may lead to temporary changes in the

natural rate of unemploynent within a region, even in the absence of what are

t rad i t iona l )y  cons idered as  bus iness  cyc le - r inked f ruc tua t ions .  The

d is t inc t ion  be tween permanent  and t rans i to ry  sh i f t s  i s  impor tan t .  0n ly  tne

pernanent components of sectoral shif ts in labor demand imply a rea.l  location of

workers among sectors. A transitory shif t  may only describe events t ied to the

non-neut ra l i t y  o f  the  bus iness  cycre .  In  the  case o f  a  t rans i to ry  sh i f t ,

workers who are laid off during a business cycle downturn nay be rehired during
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the upswing. A permanent shif t  inp)ies that certain jobs are gone forever.

In the model presented be1ow, we attempt to capture al l  of the

explanations of interregional variat ions in unemployment rates that are

described jn the two preceding sections. That alI  of these consjderations are

accomnodated is inportant because they demonstrate that 0lson's [19] claims can

be val jdated jn the context of a more ful ly-specif jed model than those

prev ious ly  p resented  in  eva lua t ions  o f  h js  theory .

A l lodel of Intenegional Vari at ions
in Unemploynent Rates

Interregional variat ions in unemployment rates are characterized here as

determined by the fol lowing demand considerations.

u i t  =  u i lC t ,  S t ,  i i t ,  R i t ,  n i t ,  U t t l  (1 )

where uit  is the unenrployment rate in region i  at t ime t,  C, represents.:

natjonal business cycle behavior at t ime t,  and St characterizes permanent

na t iona l  sec tora l  sh i f t s  in  the  demand fo r  labor .  I i t  represents  indus t r ia l

structure in region i  at t ime t.  Rra expresses the nature of correlat ion

between the composit ion of empl oynrent in region i  at t jme t and pernanent

sh i f t s  in  the  na t iona l  d is t r ibu t ion  o f  enp l  oyment  demand.  n ra  i s  the  re la t i ve

rate of returns to manufacturing capital in region i  at t ime t compared with

the  na t iona l  ra te ,  and U. t  i s  the  degree o f  un ion jza t ion  in  reg ion  . i  a t  t .

Thus, in thjs model, variat ions in unemployment rates over t ime are

determined by national business cycle f luctuations (Ca) and by national

permanent  sec tora l  sh i f t s  (Sr ) .  Bu t  o ther ,  spec i f i ca l  1y  reg iona l  fac to rs  a lso

have important i  nf I  uences.

The indus t r ia l  s t ruc tu re  ( I r r )  o f  a  reg ion  de termines  the  impact  o f

business cycle f luctuations on i ts unemployrnent rate because of the non-neutral

e f fec ts  across  indus t r jes  o f  the  bus jness  cyc . le  [15 ] .  Fur thermore ,  wh i le  a
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permanent sectoral shif t  has important national effects, these are attenuaf,ed

or aggravated at the regional level by the relat ive local concentrat ion of

indus t r ies  tha t  "w jn ' r  o r , , lose '  (Rr r )  as  par t  o f  th is  na t iona l  . indus t r ia l

reorgani zatj  on.

In a way that is consistent with Freeman and Medoffrs argument, a vector

of relat ive rates of return to capjtai among regions (ni1) determines whjch

arears  p lan ts  a re  c losed f i rs t  dur ing  a  cyc l i ca l  downswing and wh ich  are  opened

las t  dur ing  the  upswing .  In  reg ions  w i th  row ra tes  o f  re tu rn  on  cap i ta r ,  the

durat. ion of unemployment wil l  be longer than in regions with high rates of

re tu rn .  F ina l l v .  the  degree o f  un ion iza t jon  (u i1 )  a f fec ts  in temeg iona i

variat ions in unemployment rates in the manner descr. ibed by 0lson [191.

Empi r i ca l  Spec  i  f i  ca t  i  on
of the f*lode I

In  o rder  to  tes t  fo r  the  s ign i f i cance o f  these phenomena . in  exp la in ing

interregional variat ions in unemployment, we used a pooled t ime-series and

cross-section model of the nine U.S. census regions and employed quarterly

data for the period 1965-78. 0bservations conclude with 197g because that is

the last year for wh.ich Hulten and schwab [7] provide estimates and because the

Annual survey of Manufacturers data on which those estinates are based are

unavailable in a continuous t inre series thereafter. t . le regressed seasonally

adjusted unemp.loyment rates on variables designed to capture each of the six

argunents outl ined dbove. The variables employed and the expected signs of

the i r  coe f f i c ien ts  a re  descr ibed be low.

Aggregate F luctuati  ons
and Sectoral Shock s

As a neasure of nationar aggregate fructudtions (cra) we use the standard

Tatom and Rasch measure of GNP Gap. The farther actual GNp fal ls below tne
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Taton and Rasch measure of potential GNp, the larger is the GNp gap. Fo1 lowing

the norrna l  convention [8],  we use this variable contemporaneou s 1y (GAp) and

wi th  a  one-quar te r  lag  (LGAP) ,  In  th is  mode l ,  a  pos i t i ve  re la t ionsh. ip  i s

expected between each of the two gap variables and a region,s unemployment

In order to capture the role of national peflnanent shif ts (Sr) in the

sec tora l  d is t r ibu t ion  o f  labor  in  exp la in ing  var . ia t ions  in  unemployment  ra tes ,

we rely on a computational procedure developed by Neumann and Topel [18] and

subsequent ly  app l ied  by  Gruben and ph i )1 ips  [6 ]  ana R. issman [231.  Th is

procedure measures the absolute values of permanent shif ts. Absolute values

are important because, according to the theory of sectorar shif ts, the rate of

increase in the natural rate of unemp loynent is determined by the magnitude of

sectoral labor demand red.istr jbution and not by the direct jon of

red  i  s t r i  bu t  i  on .

Reca.l l  that a dist inct ion must be made between permanent and transitory

sectoral shif ts. 0nly the permanent components of sectoral shif ts imply a

real location of workers among sectors. A transitory shif t  nray simply describe

events I inked to the non-neutrari ty of the business cycle. The procedure

developed by Neumann and ropel [18], ana described in Append.ix A, uses cnanges

in Eucl idean lengths to characterize sectoral shif ts in the demand for worrers

and i t  separates permanent from transitory components of these shjf ts. In

reports of test results for the mode1, the national permanent shif t  var. iable we

use is  denoted  as  SHIFTN.  s ince  a  h igh  ( low)  va lue  fo r  SHIFTN s ign . i f ies  a

large (sma]1) permanent redistr ibution of labor demand, changes in sHIFTN are

expected to be posit ively related to changes in unenployment rates.

Regional Arquments
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To characterize the inpact of dif ferences in regionai industr ial

structures (I . ,a) upon dif ferences in regional unenploynent rates, we rely on a

neasure of empl oyment portfol io variance sjmi lar to Conroy's [3].  Conroy,s
procedure incorporates va.iance and covariance by industry in regional rabor

demand and i t  has  severar  impor tan t  imp l ica t ions  . in  th is  ro le .  Above a l r .  i t

i s  a  use fu l  measure  o f  the  demand r isk  fo r  labor . l

To consider what variance and covariance in a regionar labor market mean

for denand r isk, suppose that workers within a given region are mobire across
' industr ies. The non-neutrari ty of the business cycre suggests two effects

pert inent to a given region with a given dist. ibution of enp r oynent across

indus t r ies .  F i rs t ,  assume thd t  one se t  o f  unre la ted  indus t r ies  tends  to

experience greater rabor demand variance, due to aggregate shocks, than some

other set of unrelated industr ies. A region conposed entirery of the f irst

type of industr ies wilr  face greater ' labor 
demand risk, and an accordingry

higher average unempioynent rate, than a region comprised sorery of industr ies

in the second group. This is the effect of varjance.

Second, where labor requirements by each jndustry r ise and fal l  together,

covariance of demand also explains fructuations in the demand for labor. l . l i th

h igh  covar iance in  a  reg ion ,  a  worker  who loses  h is  job  in  one indus t ry  w i l r

have t roub le  f ind ing  work  in  the  o thers  because they ,  too ,  a re  ) i ke ly  to  be

caught in a downturn. t ,Je apply the general approach used by Conroy [3],  and

described in Appendix B, to condense labor denand variance and covariance . into

a  s ing le  var iab le ,  vARc0v.  l . le  expec t  vARcov to  be  pos i t i ve ly  re ra ted  to

unemployment rates.

To cons jder  the  ro le  o f  loca l  ' ,w inn ing"  and , , los ing"  indus t r ies  in

attenuating or aggravating the locai effects of a nationar permanent sectorar
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sh i f t  in  labor  demand (Rr r ) ,  reca l l  tha t  a  s ign i f i can t  na t jona l  sh i f t  wou ld

cause the average lever of unemproyment to r ise across a.r r regions of tne

nat ion .  whether  a  pdr t i curar  reg ion 's  unemployment  ra te  w i r . r  r i se ,  however ,

depends on the relat ion between that region's conpos.i t ion of emp.royment and the

characterjst ics of the nat. ional permanent shjf t .  Suppose a region is

relat ively well-endowed with sectors whose nationaLlabor shares are undergoing

a permanent posit ive (negative) shif t .  The effect of such a national shif t  on

these loca l  "w inn ing ' ,  ( , , los ing , , )  indus t r ies  may ac tua l l y  resu l t  in  a  d rop

(aggravate  the  r i se)  in  the  reg ionrs  unemployment  ra te .  The reg . ionar  sh i f t

var iab le ,  SHIFTR,  captures  th is  e f fec t .2

This is not to say that national sectoral real locations of labor demand

cannot result in any unemployment in a region don.inated by sectors that. _are
growing national ly. For exarnpre, nationar denand shif ts may affect the suppry

of labor to the region by inducing nigrat ion. !{e simply argue that regional

indus t r ia l  compos i t ion  may,  under  sone c j rcumstances ,  par t . ia l l y  o r  who l ly

offset the disruption caused by such a nationar shock. Thus, the expected sign

of  the  coef f i c ien t  on  SHIFTR wou ld  be  negat ive .

l . le attempt to consjder Freenan and Medoffrs [5] argunrent, that high

unemployment rates in heavi ly unjonized areas may be related to the

concent ra t ion  o f  un ion  ac t iv i t y  in  o lder  indus t r ia l  a reas ,  th rough the  use  o f  a
pro f i t  measure  (n ta ) .  I f  the  rear  cause o f  h igher  unemployment  ra tes  in  such

areas  is  the  re la t i ve ly  low pro f i tab i l i t y  o f  cap i ta l  there ,  and . i s  no t

un ion iza t ion ,  then a  var iabre  tha t  cap tures  re ra t i ve  reg iona l  ra tes  o f  re tu rn

to  manufac tur ing  cap i ta l  shou ld  p rove s ign i f i can t  in  our  empi r i ca . r  moder  wh i te
a  var iab le  tha t  cap tures  a  pure  un ion iza t ion  e f fec t  ought  to  be  ins ign i f i can t .

To capture the jmpact of dif ferences in returns to nanufacturing cap.i tal ,  we
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use Hulten and schwab's [7] measure of abso.lute rate of return for each region,

divided by the highest rate of return among arr regions considered. This

procedure  fo r  es t imat ing  re la t i ve  ra tes  o f  re tu rn  fo l lows Eng le  [41 .  I f  a l l

regions' absolute rates of return change proport ional ly, our measure does not

change for any region. These are annual rates of return, unl ike our other data

which are quarterly. t |e denote this character i  zat i  on of relat ive rates of

return as RELPR0F. we expect the coeff. icient on RELpR0F to be negative. As

re la t j ve  p ro f i t  ra tes  go  up ,  cae ter is  par ibus ,  unenp loyment  ra tes  fa l l .

F ina l l y ,  in  o rder  to  tes t  the  s t rength  o f  0 lson ,s  I19 l  hypothes is  aga ins t

that of Freenan and Medoff [5],  we inciude a variabre to capture the strength

o f  un ion iza t ion  (U i1) .  Spec i f i ca l  1y ,  we inc lude the  percentage o f  a  reg ion ,s

nonagricultural enployees who are unjon menbers, cal led UNION. }. ie expecr a
pos i t i ve  re la t ionsh ip  be tween UNION and a  reg ion 's  ra te  o f  unemployment .

Estimat ion 0f The Mode1

t,Je performed general. ized least squares pooled cross_section and t ime

serjes regressjons on quarterly unernployment rates for each of the nine U.S.

census divisions for the observation period 1965-7g. corrections were made for

bo th  he teroskedast  i  c  i  t y  and au tocor rera t ion .3  Ine  tes t  s ta t i s t i cs  o f

alternatjve regressions are presented jn Tabje I.

The model denonstrates that both nat ' ionar aggregate f luctuations (GAp and

LGAP)  and na t iona l  sec torar  shocks  (sHIFTN)  are  pos i t i very  r inked to

variat ions in unemployment rates over t ime. The variance and covariance of

employment demand by industry (vARCOv) exprdins a signif icant port. ion of

interregional variat ion in unempioyment rates. Furthermore, the resurts

demonstrate that the impacts of nationar sectorar shocks are attenuated or

aggravated  by  the  re la t i ve  impor tance o f  "w inn ing"  o r  r , los ing , '  indus t r ies  in  a
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reg ion '  s  indus t r ia l  s t ruc tu re  (SHIFTR) .

l . lhi le these results offer grat i fyjng confirmations of some of our
hypotheses ,  the  focus  o f  th is  paper  i s  upon the  ro le  o f  un ions  (uNIoN)  and o f
relat ive rates of return to capitar (RELPRoF). These two variabres were
included to exprain fructuations in unenpl0ynent rates in accordance hri th
0 lson 's  [19 ]  and Freeman and Medof f ' s  [5 ]  parad ig rns ,  respec t ive ly .  As  Tabre  I
demonstrates, the variabres rerevant to each paradigm take on the exDecEeo
s igns  we l l  w i th in  the  .05  leve l  o f  s ign i f i cance.

The table also shows that, whjle the jncrease in the explanatory power of
regress ' ion  equat ions  ion ta in ing  e i ther  o r  bo th  o f  these var iab les  is
no t iceab ie ,  i t  i s  no t  g rea t .  Th is  resu l t  shou ld  no t  be  surpr is ing ,
considering the importance that variables such as GAp, LGAp, and sHIFTN have
been shown to have in expraining regional unemployment rate variat ions in other
mode ls  [8 ;  18 ;  61 .

I t  i s  in te res t ing  arso  to  no te  the  robus tness  o f  the  tes t  s ta t i s t i cs  fo r
RELPRoF to  the  inc lus ion  o f  UNIoN.  and v ice  versa ,  in  the  regress ion

equations' The increase in explanatory power that uNIoN contr. ibutes to d
regression equation is about the sane when RELpROF is not in the equation as
when RELPROF is incruded. Adding uNlofi  to an equat. ion that does not contain
RELPROF increases the Rz by about .04. Entering 'NI0N in an equation thdt
a l ready  inc ludes  RILPROF increases  the  R2 by  about  .05 .  Inser t ing  RELpROF in
an equat ion  tha t  does  no t  con ta in  uNI0N ra ises  the  Rz by  about  .03 .  Inser t ing
RELPROF in  an  equat ion  thd t  a r ready  conta ins  uNIoN rd ises  the  Rz by  about  .04 .

Fur ther rnore ,  the  coef f i c ien t  varues  and revers  o f  s ign i f i cance fo r  RELPR0F
are l i t tre affected by the presence or absence of uNI0N in the equation. r, lhen
UNION is  p laced in  an  equat ion  w i th  RELPR0F,  however ,  bo th  the  coef f i c ien t
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va lue  and the  t -s ta t i s t i c  fo r  uNION increase.  Never the less ,  even though
Freeman and l ' ledoff [5] note that union concentrat ion is heaviest in order
industr ial areas and Hulten and schwab Iz] show that these areas arso have
relat ively row rates of return to nanufacturing capitar, the phenomena that
UNION and RELPROF capture seem to be suff jciently dif ferent so that
mul t i co l l inear i ty  does  no t  appear  to  be  a  ser ious  prob iem in  the  mode l .

Another aspect of the rnoder resurts that may be instruct ive is arso
re la ted  to  the  coef f i c ien t  va iues  fo r  the  ur { IoN var iabre .  0 rson,s  I19 l
empir ical models are suff icien y dif ferent from ours that conclusions orawn
from comparisons ought to be extremely tentat ive. In addit ion to using
d i f fe ren t  t ime per iods  than we do ,  01son 's  [19 ]  mode l  cons iders  a  c ross  sec t ion
of states. By comparison, the model presented here does not d. isaggregate
geograph ica l l y  berow the  rever  o f  census  d iv is ions ,  each o f  wh ich  inc ruoes

severa l  s ta tes .  Accord ing iy ,  0 lson 's  a re  c lear ly  capab le  o f  cap tur ing  a  g rea t
deal more cross sectiona.l  var. iat ion than ours are.

Never the less ,  i t  may be  usefur  to  see tha t  the  e f fec t  o f  un ion iza t ion  on
unemployment  ra tes  is  no t jceab ly  g rea ter  in  0 lson ,s  n rode. l  I19 l  than . in  tne
resu l ts  we present .  Spec i f . i ca l l y ,  0 lson ,s  resu . l t s  show tha t  r ,a  L0  percent

increase in the proport ion of the nonagricurtural rabor force that is unionized
(an increase from, say, 20 percent to 30 percent) would jncrease the

unemployment rate by 1 percent (an increase from g percent to 9 percent

unenp loynent ) ,  [19 ,  3001 .

The resu l ts  o f  our  empi r i car  moder  tha t  inc rudes  bo th  RELPR0F and UNI0N
suggest  tha t  a  s imi ia r  10  percentage po in t  jnc rease in  the  propor t ion  o f  the
nonagricultural .1abor 

force that is unionized would raise the unemployrnenE rare
by  a  l i t t le  less  than 0 .2  percent ,  an  inc rease f rom g .0  percent  to  a rmost  8 ,2
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percent .  Th is  re la t ionsh ip  ' i s  no t  t r i v ia l  .  l , i i th  a  u .s .  c iv i l ian  labor  fo rce
currently of about 120 mil . l  ion, an increase of 0.2 percentage pojnt in the u.S,
unemployment rate wourd signify an addit ional 240 thousand jobless workers.
But  i f  we ignore  the  sampi ing  d i f fe rences  be t$reen our  mode l  and 0 lson,s ,  th is
resu l t  suggests  tha t  a  more  fu l ry  spec i f ied  moder  than 0rson,s  [19r  may lead to
estimates that inrpry a ress seriousry probrematic rore for un.ions in generating
unemp I oyment,

Having cornpared the implications of unionization for our enpir ica. l  model
' ^ ' i th  those fo r  0 rson 's  I i9 ] ,  we tu rn  to  a  compar ison o f  uNIoN wi th  RELpROF.
Fo l low ing  Eng le 's  [4 ]  spec i f . i ca t ion ,  RELpR0F is  a  ra t io ,  ra ther  than a
percentage.  Th is  i s  why  the  absoru te  varue  o f  the  coef f i c ien t  on  RELpR0F is  so
nuch larger than that of UNI0N. The va.rue of RELpR0Frs coeff icient is about -

'6 '  I f  the  ra t io  o f  a  reg ion 's  ra te  o f  re tu rn  to  tha t  o f  the  most  p ro f i tabre
reg ion  fa l l s  f rom,  say ,  .90  to .70 ,  an  inc rease in  the  unemployment  ra te  o f
about  .06  is  imp I  i  ed .

To ex tend th is  compar ison ,  cons ider  the  e las t i c i t ies  a t  means fo r  uNION
and RELPROF. r ' lhen both variabres appear in the same equation, the erastici ty
fo r  UNI 'N  is  .0714,  and RELpR0F 's  i s  - .0979.  The ra t io  o f  the  absotu te  va tue
of  the  eras t ic i t v  o f  UNIoN to  tha t  o f  REL 'R.F  is  0 .73 .  A  g iven percentage

movement upward in the ut ' ,r IoN variabre has sl igh y less than three-fourths as
great an effect on unemploynent rates as a similar percentage decl ine in
RE LPROF.

Concl udi nq Remarks

l, le have examjned the cornpeting hypotheses, due to 0lson [19] and to
Freeman and Medof f  t5 l ,  tha t :  (1 )  un ion iza t ion  exp la ins  a  s ign i f i can t  por t ion
of  in te r reg ionar  var ia t ions  in  unemployment  ra tes  [19 ] .  (z )  the  cor re ra t ion
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between unionization and unenploynent rates is simpry an art i fact of union
concent ra t ion  in  o rder ,  ress  e f f i c ien t  indus t r ia r  a reas  [5 ] .  | , le  tes ted  these
hypotheses ernpir ical ly in a series of poored t. ime series and cross-sectionar

GLS regression equations, using the percentage of nonfarm emproyment that is
un ion ized to  p roxy  the  un ion iza t ion  e f fec t ,  and appry ing  a  measure  o f  re ra t i ve
rates of return to manufacturing capital to capture the order-regions effect.
l . le found that unionjzation explains a signif icant degree of unemployment
variat ion, even after empir icary accounting for the order-regions effec!, and
for aggregate cycl ical fructuations, sectorar shocks, and for reg.iona.l

dif ferences in industr iar structure- Nevertheress, a measure of the oroer-
region effect also had unambiguously signif . icant expianatory power for
varjat ions in unernploynent rates across regions over t irne.

! {h i le  our  resu l ts  ver i f y  0 lsonrs  hypothes is ,  they  suggest  tha t

unionization plays a less important role . in explaining unemployment what is
' imp l ied  in  0 ison 's  empi r i ca l  mode l .  A l though Freeman and Medof f ,s  o lder_
regions hypothesis does appear to exprain some unemproyment rate variat ion, our
f indings suggest that the come'lat ion between unenployment rates and
un ion iza t ion  i s  no t  spur ious .
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TABLE I

POOLED TIME SERIES AND CROSS SECTION CENSUS DIVISION EMPLOYMENT REGRESSION

1965-1978i

(1) (4 )(2) (3)

Constant -2.9653
(_2.5603)

GAP 00.07615
(02 .3531)

LGAP 00.1117
( 4.0e00 )

VARCoV 14.646E+02
(6.e866)

SHIFTN 65.016
(  4 .3876)

SHIFTR -380.80
( -6 .306e)

RELPROF -00.6443
(-2.87e41

uN r0N 00.1781E-01
(4.1822)

-00. /8196
( -0.80425 )

00.08538
(02. s949)

00.11644
(4 . le56)

11 . 027E+02
(6 .06e0)

63.976
(4 .2410)

-398.12
( -6 .56e7)

-00.60514
( -2 .6e94)

-00 .1044 -1 .8291
( -0 .13107)  ( -1 .8070)

00.10362 00 .07943
(3 .1026)  (2 .422s)

00 .12455  00 .11155
(4 .4170)  (4 .02e8)

8.9949E+02 11.623E+02
(5 .7689)  (  6 .23e0)

50.510 59 .060
(3 .3114)  (3 .e5s2)

-342.57 -372.68
( -6 .2860)  ( -6 .9952)

00.1143E-01
(2.3417)

R2 .s6oz

R'  .5540

d. f .  496

I  t -s ta t i  s t i cs  in

.5135

.5076

497

parentheses.

.4791

.4739

498

.5196

.  s i38

497
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APPENDIX A

Neunann and Topel develop a permanent sectora1 shif t  variable usinE

Euc l id ian  lengths .  They  beg in  by  genera t ing  a  var iabre  aeg,  wh ich  measures  the

direct ion of permanent change in the sectorai distr ibution of enployment, as

fo l lows.  In  any  quar te r ,  le t  e1  =  (e t t .  . . .en t )  be  a  vec tor  o f  employrnent

shares across n industry groups. The direct ion of permanent change . in this

d i  s t r ibu t ion  is  the  vec tor
!JJA€t  = r ! ,B j  t t * i  - ' . [ ,  B je . - . t  where . t  g i  =  1  (A l )

J = l  
-  '  . r  J = l  

-  ' . - J  j = l
so that AE is the d. i f ference between mov.ing averages of future and past vectors

of employnent shares at each t.  In practice J = 16 quarters with smoothly

dec l in ing  u ,e igh ts  B j  =  ( .9 ) i / (7 .33) .

Given the direct ion of pernanent change in the sectora.l  distr ibution of

enployment'  the actual dif ference between the current employment distr. ibution

and the comfornable past distr ibution js defined as
Jael  = sr  - : ! tB j  . t_ : (A2)

This vector gives the direct ion of cuffent change in the sectora.l  distr ibution

of employnent. The vector has pernanent and transitory components. but only

the pernanent component irnpl ies a sectoral real location of workers. The

permanent component in each period is defined as the period-specif. ic leasr-

squares project ion of ae1 onto the vector AEt that neasures the direct. ion of

permanent change, that is, the part of Aet that can be 'rexplained, '  by AE1:

aePl  =  1  (aE1,  Ae1) / (Ae-s '  ^a t )  lAEt

The longer this vector. the greater the pernanent sectoral change,

measure of the pernanent shock to the djstr jbution of emp.loyment is

Euc l  idean length  o f  AePl :

SHFTN = l l l "Pt l l  =  (aE; ,ae1) / (aAt 'AEr)1/2

(A3)

so that the

the

(44)
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APPENDIX B

t,Je use a measure of employment portfol io variance that is designed to

separate the pure industr ial composit ion effects upon unemployment variat ions

across regions from factors that might be l inked to the ,,older region,, effect.

In  o rder  to  avo id  captur . ing  the  "o lder  reg ion"  e f fec t  in  th is  var iab le ,  we use

a national variance covariance measure and then weight i t  by a measure of long

run employment share for each census division. This means that we develop a

separate portfol io variance neasure for each region, but the measure only

ref lects regional dif ferences in industr ial composit ion. The measure does not

capture regional pecul iari t ies of variance and covariance that night be derived

f rom o ther  e f fec ts .  The measure  o f  por t fo l  jo  var iance fo r  each census  J iv is ion

also changes over t ime. The empl oyment portfol io variance neasure is developed

as fo I  I  ows.
) )

op =  E j  s j ' o j '  +  x i *5x3 t . i s i t5o i ;  (B l )
2

where oi- represents the employment variance of industry j ,  o.: . ,  represents theJ  -  - -  t J

covariance of employment between industry i  and industry j ,  and s, and s_

represent the respective long-term employment share-weights of industry i  and

industry j .  Thus, every industry contr ibutes to the regional portfol io

variance both through i ts variance and through i ts covariances with other

indus t r ies .

l . le disaggregate employment by the ten single-digit  standard industr ial

c lass i f . i ca t ions  fo r  the  un i ted  s ta tes  and es t imate  a  re la t i ve  var iance

covariance matrjx for the period 1956-1978, as the variance covariance matrix

of the residuals of employment around a f i  ve-year-mov i  ng-average trend
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standardized with respect to the nean of each series. Thus, each element of

the  mat r ix  inc ludes  a  re la t i ve  covar iance o f  the  fo l low ing  fo rm.

=  -  r ' r . r - l , i ;  ' - l - , -  :  . , -  ?oi j  =  r r -z t  - tE iE j t  - r (E i t  -  E11) (E;1  _  r ;1 )  (82)

Here Er* and Ei+ represent the observed leve.ls of employment in industries
I L  J L

i  and i ,  respectively, during quarter t .  E* ana ela represent the expected

leve ls  o f  employment  in  indus t r ies  i  and j ,  fo r  quar te r  t ,  g iven  by  a  f i ve-year

moving average estimated for each industry. Ej ana E.i  represent the ari thmetic

means o f  the  ind iv idua l  indus t ry  t ime ser ies .

This matrix can be condensed to a variable, VARCOV, describing the

employment variance for a given region by applying region-specif ic weights to

the  por t fo l io  var iance fo rmula  as  no ted  in  equat ion  (81)  and subs t i tu t ing  the

dr -  in  equat ion  (82)  in to  equat ion  (81)  in  p lace  o f  o r r .  The resu l t ing  oO

provides a measure of employnent variance for each geographic region Uasea on

the  reg ion 's  indus t r ia l  conpos i t ion  (as  re f  
' l ec ted  

in  the  we igh ts )  bu t  us ing  a

national rnatr ix (for the components of d1r). As weights, we use f ive-year-

moving averages of the relat ive proport ions of quarterly employment in each of

the  ten  s ing le -d ig i t  s . I . c  indus t r ies  fo r  each o f  the  n ine  census  d iv is ions .
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FOOTNOTES

A pos i t i ve  re la t ionsh ip  ex is ts  be tween demand r isk  in  a  reg ion  and the

reg ion 's  unemployment  ra te .  L i l ien  [13 ]  no tes ,  fo r  example ,  tha t  fewer

layoffs would occur in an economy where employrnent was growing at 2

percent per year in al l  f i rms than would occur jn an economy where

employnent was growing at I  percent per year jn half  of al l  f i rms and

by- 4 percent in the remain.ing f irms, even though both econonies would

have jdentical gro|rth rates in aggregate employnent.
D

Let Aeir '  represent the pernanent component of a direct ional change ' in
I L

the national enployment share of industry i  at t ime t,  as discussed in

Appendix A. Unlike what takes place in the Neunann and Topel

procedure ,  th is  var iab le  jnc ludes  the  s ign  o f  the  novenent  in  the

etnployment share of an industry, and not simply the absolute rnagnitude

of movement. Let sr i  represent the (f ive-year noving average)

empioyment share-weight that an industry has in a given region and sn,

represent the weight the same industry has national ly. l , le characterize

the  in te rac t ion  o f  the  Ae. .P  var iab le  w i th  the  loca l  indus t r ia l

s t ruc tu re  by  the  fo l low ing-e*p .ess ion ,  wh ich  captures  the  in te rac t jon  o f

d i rec t iona l  changes in  the  indus t r ia l  compos i t ion  o f  u .S .  e rnp loyment

w i th  the  indus t r ia i  compos i t ion  o f  a  g iven  reg ion .

SHIFTR =  S ls r . ,  -  sn r r lAe ,aP.

Because the  c ross-sec t iona l  un i ts  a re  geograph ica l  reg ions  w i th

arb i t ra r i  l y  d rawn boundar ies ,  i t  i s  l i ke ly  tha t  they  are  no t  mutua l l y

independent and that heteroskedastjci ty may be present. Also, separate

regressions, performed on each of the nine regions, showed a high degree
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of  t ime-wise  au tocor re la t ion  to  be  present  in  the  res idua ls .

Accordingly, we applied a method that corrects for error terms that are

cross-sec t iona l l y  cor re la ted  and t ine-w ise  au toregress ive .  Fo i low ing

this method, which js descrjbed in Knenta l IZ, SLZ-41, we f. i rst appl ied

ordindry least squares procedures to estimate the nine autoregressive

parameters. l . le then transformed the varjables to estimate the t ime_

wi se-uncorre I ated error terrns, which are used to estimate the covariance

of the error terms across regions. The procedure then applies Aitken,s

general ized least squares procedure to obtain asymptot. ical ly eff icient

estimators of the regress' ion coeff ic. ients and of their variances.
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