
Bank of England 

Discussion Papers 

No39 

The relationship between 
employment and unemployment 

by 

M J Dicks 
N Hatch 

July 1989 



No39 

The relationship between 
employment and unemployment 

by 

M J Dicks 
N Hatch 

July 1989 

The object of this series is to give a wider circulation to research being undertaken in the Bank and to invite comment upon it; 
and any comments should be sent to the authors at the address below. 

The authors are grateful for comments from Bank economists John Flemming, Roger Clews, John Dorrington, Gary Dunn, 
Don Egginton, Brian Henry and Kerry Patterson and from Paul Gregg of the National Institute of Economic and Social Research, 
Bryan Cress of HM Treasury and Alfred Webb of the Department of Employment. Any errors remain the authors' 
responsibility. The views expressed are those of the authors and not necessarily those of the Bank of England. 

Issued by the Economics Division, Bank of England, London, EC2R 8AH to which requests for individual copies and 
applications for mailing list facilities should be addressed; envelopes should be marked for the attention of the Bulletin Group. 

e Bank of England 1989 
ISBN 0 903313 90 1 

ISSN 0142-6753 



CONTENTS 

Section 1 : Introduction 1 

Section 2: Recent trends in unemployment, employment 
and the labour force 2 

Section 3: A simple model of the relationship between 
employment and unemployment 5 

Section 4: Improving the basic model 14 

Section 5: The persistence of high unemployment as employment 
rose during the 1980s 26 

Section 6: Conclusions 29 

Appendix 1: Test statistics 

Appendix 2: Estimates of SEMs effects 

Appendix 3: Time series estimates of the effect of Restart 

Appendix 4: Data sources 

Tables 

References 

30 

32 

35 

36 

38 

44 



Sect i on 1 : I nt roduct i on 

The purpose o f  t h i s  pape r is  t o  exami ne changes in the relat ionship bet ween 

empl oyment a nd unemployment in the United Kingdom over t he past t wo dec a des . 

I n  pa rt icul a r  we concent rate on the quest ion of why unemployment rema i ned h i gh 

t h roughout t he f i rst h a l f  of the 1 9 8 0 s  de spite st rong growth i n  empl oyment 

s i nce 1 9 8 3 ( unemployment only beginn ing to f a l l  f rom mid- 1 9 8 6  onwa rds ) a nd 

why , s ubsequen t l y ,  the cla iment t ot a l  h a s  f a l len s o  qu i c k l y . We mode l cha nges 

i n  unempl oyme nt t a k ing leve l s  of employment as given . At f i r st  b l u s h  t h i s  

might s eem t o  be a f a i rl y  s t r a ight f o rwa rd t a s k . I n  fact , howeve r ,  we f ind 

t h a t  it is import a nt to di st ingu i s h  between employment in d i f f e rent s e ct o r s , 

between f u l l - a nd pa r t -t ime workers  a nd between ma le a nd fema le workers . Our 

resu l t s  a l s o  sugge st  a role for  Spe c i a l  Empl oyment Mea su re s  i n  redu c ing the 

c l a ima nt c ount . Espe c i a l l y  impo rtant in recent yea r s  have been t he Re s t a rt 

programme and the exten s i on o f  ava i labi l ity-fo r-wo rk t e s t s . 

The paper i s  organ i sed a s  fol lows . I n  Sec t i on 2 we d i s c u s s  recent t rends i n  

t he l abour f or ce , h ighl ight ing t he pe r s i stence o f  h igh unempl oyment r a t e s  

du ring t he 1 9 8 0 s  de spite st rong employment growt h . Next , i n  Sect i on 3 ,  we 

s how t he inadequac ies of t he s imple " rules-o f -t humb " unempl oyment mode l s  used 

i n  man y  ma c ro-mode l s  ( inc luding t he Bank's ) du ring t he 1 9 6 0 s  a nd 1 9 7 0 s  t o  l ink  

change s i n  unemployment with changes in employme nt ( it was  the f a i l u re o f  t he 

Bank's mode l t o  t ra c k  e i t he r the r i se in unemployment wh ich occu r red du ring 

t he l a t e  1 9 7 0 s  a nd e a r l y  1 9 8 0 s  or i t s  subsequent dec l ine which mot ivated t h i s  

s t udy ) . We t hen det a i l  our f i rst a t tempt s t o  improve upon t h i s  t ype o f  model 

by e s t ima t ing an unemployment equat ion cont a ining a numbe r of emp loyment 

va r i ables  d i s aggregated by sect o r . Alt hough t he result ing mode l i s  a great 

improvement on its predece ssor  it doe s not dist ingu i s h  between f u l l  a n d  pa rt -

t ime worke r s  o r  bet ween ma le and fema le employee s .1 Hence , we a l s o  report 

our  mo re recent a t t empt s  to improve t he mode l further  i n  these respe c t s 

( Sect ion 4) . Us ing our prefe r red spe c i f i c a t i on we next a n a l ys e  t he 

pe r s i s t en ce o f  u nemployment dur ing t he 1 9 8 0 s  ( Sect ion 5 ) ,  f i nding t h a t  change s 

in t he sect o r a l  c ompo s i t ion of t he workfo rce and the r i s e  i n  t he numbe r  o f  

pa rt -t ime w o r k e r s  (ma in l y  women a n d  concent rated i n  t he s e r v i c e  i ndu s t r ie s ) 

a re c r uc i a l  t o  our  unde rst anding o f  t h i s  phenomenon . F i n a l l y ,  i n  Sect i on 6 ,  

we repo rt o u r  conc l u s i on s .  

1 T h e  n e w  mode l a l so  h a d  some interest ing prob lems regarding i t s  dynamic 

p r ope r t i e s  wh ich we a l s o  felt were wo rth looking at mo re c l o s e l y . Det a i l s  

a re g i ven i n  Sect ion 3 be low . 



Sect ion 2 : Recent t rends i n  unempl oyment, empl oyment and t he l abour force 

Two de cades ago unemp loyme nt 2 st ood at cl ose t o  5 0 0 , 0 0 0 . S ince t he n ,  

howeve r ,  t here have been j u s t  s i x  yea r s dur ing which unemp l oyment h a s  f a l len 

but f ou rteen du r ing wh ich it h a s  increased . Moreove r ,  t he magn it ude o f  the 

r i s e s  wh ich h a ve occurred have far outweighed those of the f a l l s . As a 

res u l t , u nempl oyment now s t a nds at c l ose t o  1 3 / 4  mi l l i o n ,  having rea ched 

ne a r l y  3 1 / 4 mi l l ion i n  June 1 9 8 6 .  Chart 1 i l lust rates  t hese deve l opment s ,  

indi c a t ing t h a t  much o f  t he increase i n  unemployment occurred i n  two short 

'bu r s t s ' , i n  1 9 7 5 / 6  and bet ween 1 9 8 0  a nd 1 9 8 3 . On each o f  t he se o c c a s i on s  

mo s t  o f  t he r i s e  was  a s soci ated w i t h  an increase in unempl oyment du r a t i o n ,  so  

that  t he s h a re o f  long- t e rm unemployed ( de f i ned for  our purpos e s  as  t hose out 

o f  work f o r  mo re t h a n  s ix mont h s ) increa sed f rom be low 1 5% i n  1 9 7 4  to a round 

3 0 %  at t he end of 1 9 7 6  and f rom c lose to 2 5% at t he beginning of 1 9 8 0  to 5 5% 

a t  t he end o f  1 9 8 3 . Th i s  doe s  not mea n ,  o f  course , t ha t  changes i n  

unempl oyment h a ve not been ma t ched by changes in empl oyment o f  broadly equ a l  

ma gnit ude ( a l t hough , obvious l y ,  o f  t he oppo site  s ign ) . Chart  2 shows annual  

movement s i n  t he t ot a l  empl oyed l abou r f o rce ( which  comp r i s e s  employees i n  

emp l o yment , t he s e l f -emp loyed a n d  t h e  Armed Forces ) a nd compa res t hem w i t h  

a nnu a l  change s i n  unemployment . 

2 

Changes i n  unemployment would be ma t ched one - f o r - one by changes i n  employment 

we re i t  not f o r  t wo impo rtant fac t s : f i r s t , t he i r  s um i s  n ot const ant  bec ause 

t he re levant popu l at ion is not con s t a nt . Moreove r ,  c e rt a i n  de f in i t i o n s  of 

u nempl oyme nt - such as those act ive l y  seeking work - mea n  that the re levant 

popu l a t i on s  ma y va ry systema t i ca l ly and t he f a c t o r s  c a u s ing t he s e  va r i a t ions 

may a l s o  a f fect emp l oyment . Second, a nd unde r lying t h i s  observa t i o n ,  i s  t he 

f a c t  t h a t  t he re a re not two but t h ree states , the t h i rd being t h a t  o f  not 

pa r t i c ip a t ing i n  t he l abou r f o rce . The a l locat ion o f  individu a l s  to t hese 

t h ree s t a t e s  depends on the de f in i t ion o f  unemployed that i s  used . 

I n  recent yea rs t he UK de f init ion h a s  changed f r om a reg i s t r a t ion t o  a 

c l a ima nt b a s i s . Many other c ount ries  ( a nd the Labour Fo rce S u rvey ) use  a 

de f in i t i o n  wh i c h  i n c l ude s a s  unemployed only t hose both a v a i l a b le f o r  wo r k  a nd 

s e e k i n g  i t  ( t he y ,  t oget he r with those in emp l oyment , cons t i t u t e  t he l abou r 

2 I n  t h i s  note we u s e  unemployment t o  refer t o  t he t o t a l  n umbe r o f  unemp loyed 

c la iming bene f i t , sea sona l l y  a d j usted . 
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3 

f o r ce ) . 3 
The 19 8 8  Labour Force Su rvey sugge s t s  that  these t wo approaches  

give s imi l a r  t ot a l s  a s  about 8 0 0 , 0 0 0  c l a ima nt s we re ei ther inact ive o r  a l r eady 

had j obs  wh i l e a r ound 7 5 0 , 0 0 0  job seekers were not c l a iming any bene f i t.  

Changes i n  t he l abour force wi l l  ref lect bot h changes in demograph i c s  a nd in 

act ivity o r  pa r t i cipat ion rates ( a n act ivity or pa r t i c ipa t i on rate be ing t he 

pe rcentage o f  a category of people who a re in work o r  seeking work ) . A 

u s e f u l  s umma ry s t a t i s t i c  for captur ing t he ma in demog raph i c  t rends i s  change s 

i n  t he popu l a t i on o f  working age ( t hose aged unde r 6 S  f o r  ma l e s  and unde r  6 0  

f o r  fema l e s  who a re not a t  schoo l ) . Th i s  h a s  grown f rom 3 1 . 7 mi l l i on i n  1 9 7 1  

t o  3 4 . 2  mi l l i on i n  1 9 8 8  ( t hese f igu res be ing for  Great B r it a i n )  but not a t  a 

un i fo rm r a t e . Between 19 7 1  and 19 7 6  t he populat ion o f  work ing a ge inc rea sed 

by jus t  0 . 8 % ,  but ove r t he next five yea r s  i t  rose by 3.1% . 4 Much t he s a  e 

rate o f  growth occurred ove r the last  seven ye a r s  a s  in the f i ve ye a r s  t o  

19 8 1 .  Th i s  imp l i e s  that , had act ivity rates rema i ned a t  t he i r  1 9 7 1 leve l s , 

t he increase  i n  the populat ion of work ing age would have r a i sed t he l abour 

force by a round 9 0 0 , 0 0 0  in t he decade to 1 9 8 1  and by a further 7 5 0 , 0 0 0  dur ing 

t he s ubsequent f ive ye a r s .  Acco rding t o  f i gures f r om t h e  Labour F o rce 

Surveys , h oweve r ,  t he actual  r i se in t he labou r f o rce o f  work ing a ge which 

took p l ace ove r these pe ri ods were 1, 7 5 0 , 0 0 0
_ 

and 7 0 0 , 0 0 0  respe c t i ve l y . 5 

Th i s  i s  because  a ct i vity rates rose f rom 7 4 . 5 % in 19 7 1  t o  c l o s e  t o  7 7 .5 % i n  

t he l a t e  1 9 7 0 s ,  but t hen fell  ba ck s l ight ly during t h e  e a r l y 1 9 8 0 s ,  re a c h i ng a 

low o f  7 5 . 5 % i n  19 8 3 . In  mo re recent yea r s  t hey have aga i n  begun t o  r i s e , 

s t a nd i ng a t  j u s t  unde r 7 9 %  by 19 8 8 . Unt i l  19 8 0  a lmo s t  a l l  o f  t he change i n  

t he aggregate act ivity rate was due t o  increased pa rt i c ipation  b y  wome n ,  w i t h  

t he a c t ivity rate o f  ma les o f  work ing age rema ining c l ose t o  9 0 % . During t he 

19 8 0 s ,  howeve r ,  a f a l l  o f  c l ose t o  4 %  point s h a s  occurred i n  the ma le r a t e  

( pa rt l y  due t o  i n c rea sed early  ret i rement s in re s t ruct u r ings ) ,  wh i l s t  t h a t  o f  

3 The I LO / OECD de f i n i t ion o f  unemployment , u s e d  i n  t he Labour Fo rce S u rvey , 
count s a s  u nemployed those who were ava i l able t o  s t a rt work w i t h i n  t he next 

f o r t n i gh t  o f  t he s u rvey re fe rence wee k and who had a l s o  �ought work  w i t h i n  

t he previous f o u r  wee k s . 

4 Note that  t he r i s e  bet ween 1 9 7 1 and 1 9 7 6  h a s  been c a l c u l a t e d  on t he ba s i s  
o f  a s suming the school leav ing age was  1 6  t h roughout t he pe r i od . I n  f a c t , 

howeve r ,  i t  wa s only 15 in 197 1 .  ( Because of t h i s  the a c t u a l  popu l a t ion 

ava i l able f o r  work i s  l i kely to have f a l len cons ide rably ove r t h i s  pe r i od )  

5 The s e  f igu res re late t o  the c ivilian  l abour f o rce ( ie t hey e xc lu de t h o s e  i n  
t h e  A rmed Fo rce s ) a n d  again a s s ume the school leaving age w a s  1 6  t h roughout 

t he p e r i od . 



fema l e s  rema i ned f a i r l y  st able in t he e a r l y  1 9 8 0 s  ( f a l l ing f rom 6 4 . 3% i n  19 8 0  

t o  6 3 . 5% i n  1 9 8 3 )  and mo re recent ly h a s  begun t o  grow qu i c k l y  again  ( re a ching 

6 9 .4% by 1 9 8 8 ) .  As a result , a l though the empl oyed l abou r f o rce i n c reased 

f rom 2 3 . 5  mi l l i on at t he beginning of 19 8 3  t o  2 5 . 4  mi l l ion i n  the middle o f  

1 9 8 8 ,  u nemployment s t i l l  cont in ued t o  r i s e  ( a l t hough at a de c rea s i ng rate ) 

On l y  i n  t he l a s t  t wo and a h a l f  yea r s  h a s  growt h in the l abou r f o rce been 

s u f f i c ie n t l y  s l ow t hat furt her increases in employment have resulted i n  

f a l l ing unemployment . 

4 



Sect ion 3 :  A s imple mode l of the re lat ionship bet ween empl oyment and 

unempl oyment 

The f a c t  that  pa r t i cipa t i on is endogenous mea n s  t hat neither of the t wo 

i dent i t ie s :  

l1LF - l1LE (1) 

l1WP - f1LE ( 2 )  

provides a s a t i s f a c t o ry ba s i s  for mode l l ing ( whe re LUs w  i s  t he n umbe r o f  

people wit hout j obs seek ing work, L F  i s  t he l abour f o rce , L E  i s  t o t a l  

empl oyment,  LUc i s  c l a imant unemployment a nd WP t he work ing popu l a t i on )  

5 

Wh i le mode l s  c a n  gene rate fo reca s t s  of employment t hey have problems w i t h  bot h 

t he labour force and t he work ing popu l a t i on . S ince we a re interes ted i n  

expl a i n ing and predi ct ing the c l a imant mea sure it i s  ( 2 )  a nd the problem o f  

mode l l ing t he work ing popu lat ion t h a t  concern u s . 

A very s imple mode l s ugge s t s  that a constant n o rma l proport ion Q, where O<Q<1, 
o f  a n  increase  i n  t he relevant populat ion w i l l  j o i n  t he work ing popu l a t i on 

wh i c h  w i l l  a l s o  be inc rea sed t o  the extent (1-�), whe re 0<(1-�)<1, t h a t  

addi t i on a l employment draws those previou s l y  n o t  pa rt i c ipat ing e i t he r  int o 

j obs  o r  int o j ob seek ing ( and bene f i t  c l a iming - perhaps by t ry i ng t o  meet 

ava i l abi l it y  c r i t e r ia ) . Thus : 

l1WP Q l1POWA + (1-�) f1LE ( 3 )  

whe re POWA i s  t he popu l at ion o f  work ing age . 

Toge t h e r  ( 2 )  a nd ( 3 )  imply t hat : 

Q l1POWA - � l1LE ( 4 )  

The p ropor t ion Q o f  a n  increase in t he popu l a t ion o f  wor k i ng age jo i n i ng t he 

w o r k i ng popu l a t ion would not nece s s a r i ly be t he same f o r  di f fe rent s e xe s ,  

reg i on s  et c ;  and pa rt i c ipa t ion i s  a l s o a f unct ion o f  a g e  w i t h i n  t he r a nge 

cove red of POWA . S imilar ly, and indeed partly f o r  t h i s  rea s on,  addi t iona l 

jobs o f  di f ferent t ype s a re l i ke ly t o  have di f fe rent e f fect s on pa rt ic ip a t ion 

and t he w o r k ing popu l a t ion . 



Thus ( 4 ) cou l d  be improved by dis aggregat ing t he explanatory variables:6 

I: et· 'k 6POWA· 'k - I: /3· 'kl  6LE· 'k l �J �J �J m �J m ( 5 )  

6 

where i re l a t e s  t o  sex ,  j to age , k to region , 1 to industri a l  sector a nd m to 

f u l l / pa rt -t ime . 

Ava i l ab i l i t y  of da t a  a nd l imited variat ion of POWA by sex , reg i on and age mean 

what we a c t u a l l y  est imate i s :  

( 6 )  

Throughout mu ch of t he 1 9 6 0 s  a nd 197 0 s  most of t he ma c ro-mode l s  used s imple 

" ru le -of -t humb "  equat ions of t h i s  t ype to l ink  changes i n  employment a nd 

unemployment . Thus , for example , t he Bank mode l used a n  equ a t i on 

di s aggregated on ly by employment sectors of the form;  

6LU et 6POWA - {3 6 ( LEMF + LHMF ) - � 6 ( LEG + LOTH + LSE )  ( 7 )  

where LU re fers to reg i s t ered unemployment , LEMF i s  empl oyment i n  

man u f a c t uring , LHMF i s  employment i n  t he a rmed force s ,  LEG i s  employment i n  

genera l government ( inc luding t h e  a rmed force s ) , 7 LOTH i s  employment in 

non -ma n u f a c t uring ( exc luding genera l government ) and LSE i s  s e l f -employment . 

None of t he coe f f i c ient s in t h i s  model were e s t imated . Ra t her t hey had been 

imposed at et =  0 . 5 , {3 = 0 . 8  and � = 0 . 6 5 .  Nevert he l e s s  t hey gave a 

"-re a sonably good" de script ion of unemployment during t he 1 9 6 0 s  a n d  early 1 9 7 0 s  

i n  t e rms o f  track ing performa nce - a s  i s  shown b y  Chart 3 .  During the 1 9 8 0 s ,  

however ,  t he mode l f a i led t o  predict e i t her t he pers i stence o f  high 

u nempl oyment i n  the period 1 9 8 3  to 1 9 8 5  or the sharpne s s  of recent f a l l s . 

The s imp le s t  explanat ion for t h i s  bre a kdown i s  t hat t he imposed coe f f ic ient s 

6 I n  pra c t i c e  i t  w i l l  a l so be nece s s a ry t o  ma ke some a d j u s tmen t s  f or t he 
e f fe c t s  of Spe c i a l  Employment Me a s ure s . These a re d i s c u s sed be low . 

7 Not e t h a t  t h i s  me a n s  that LHMF e f fect ive l y  enters the equ a t ion t w i ce , once 

w i t h  a coe f f i c ient of 0 . 8  ({3) a nd once with a coe f f ic ient of 0 . 6 5 ( �) . 
P os s ibly t h i s  re f l ect s the fact  that  when a rmed forc e s  employment ri s e s  
s ome of t he incre a s e  i s  ba sed abroad a nd t hese employees ma y t a ke t he i r  

( prev i ou s ly unemployed) spouses with t hem! However, w e  know of no ( even 

anecdot a l )  evidence to support t h i s  propos i t ion . Perhaps a more l i ke l y  
exp l a n a t i on i s  t h a t  t h i s  w a s  s impl y  a mi st a ke . 
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were wrong . Of cours e ,  t hese re f lected the priors of t hose con s t ructing the 

mode l ,  as regards regis tration ra tes  and participat ion ef fect s ,  a nd so  are 

h a rd t o  de fend. Nevertheless , a s  a first step we have e s t ima ted ( 7 )  using 

s e a son a l l y  a d j usted da t a  covering t he period 1 9 64 to 1 9 8 7 .  

e s t ima ted coe f f icient s are ;  

a 0 . 2 5  ( 0.1 4 )  

� 0 . 9 0  ( 0 .0 6 )  

"'( 0 . 3 7 ( 0 . 0 5 )  

The f ree ly 

7 

where s t andard errors are given in bra c ket s and a dummy variable 8 h a s  been 

inc l uded to t a ke into a ccount the ra ising of t he school leaving age . C learly 

� is very c l ose to that  used in the old Bank mode l ,  whil s t  � is on l y  h a l f  that 

imposed but nevert he l e s s  is not (quite ) signific a n t l y  dif ferent on the u s u a l  

s t a t is t ic a l  t e s t s . The e s t ima te 1 is a l so much lower than  t he coe f ficient 

imposed in t he old Bank mode l but in t his c a se the dif ference is a l so 

s t a t is t ic a l l y  significant . This can be seen by c a l c u l a t ing F - t e s t s  for 

impos ing each of t he old Bank mode l coe f ficient s ( one a t  a t ime ) . 

va lues f or t he s e  re s t rict ions are shown be low ;  

F ( 1 ,  9 0 )  

F ( 1 ,  9 1 )  

F ( 1 ,  9 2 ) 

3 . 3  

0 . 5  

2 4 . 4  

The test  

where e a c h  test  h a s  a crit ic a l  value  c lose to 4 a t  the 9 5 %  s ignific ance leve l . 

The t e s t  f or impos ing a l l  t hree res t rict ions t oget her is given by; 

F ( 3 , 8 6 )  7 .5 

whic h  c ompare s  wit h  a crit ic a l  value of around 2 . 7 5 . C learly t he dat a  

re j ect s t h e  'imposed-coe f ficient s '  mode l when tested over t he whole o f  the 

1 9 64 - 8 7  period . Furt her evidence ( if needed)  for such a con c l u s ion fol l ows 

f rom our t e s t s  for aut ocorre l a t ion , heterosceda s t icit y ,  norma l it y  of the 

re s idu a l s  a n d  parameter s t abilit y  s hown in Table 1 ,  Column·A ,  since t he s e  

indic a t e  aut ocorre l a t ed errors a nd heterosceda s t ic it y  ( the squared res idua l s  

being s t rong l y  corre la t ed wit h changes in non-manufact uring employment ) . 

Moreover,  a l t hough t he old Bank mode l predicted we l l  t hroughout t he period 

1 9 8 5 : 1  t o  1 9 8 6 :2 , it c annot forecast  the more recent f a l l s . 

8 The dummy variable t a ke s  t he value 1 in 1 9 7 3  Q3 and 0 e l sewhere . 



One obvious  way of improving on ( 7 ) might be t o  l i ft the re st rict i ons impl ied 

by i n c l uding t he sum of ma nufac tu ring and a rmed for ces empl oyment as one t erm 

and t he s um o f  s e l f -empl oyment , gene r a l  gove rnment empl oyment and other 

non -manu f a c t u r ing employment a s  another . Un fortun a t e l y ,  howeve r ,  when t i s  

was  t r ied i t  w a s  found di f f icult t o  ident ify sens ible c oe f f i c ient s o n  a rmed 

f o rces  empl oyment and s e l f -employment . We theref ore de c i ded t o  i n c l ude t he 

8 

f o rme r w i t h  other gene r a l  gove rnment empl oyment ( wh i ch seems mo re n a t u r a l  t han 

comb i n ing t hem with manufacturing ) and the latter with other n o n -ma n u f a c t  ring 

employee s .  

A second important  f a c t o r  which needs t o  be t a ken into a c c ount i s  t he e f fe c t s  

o f  Spe c i a l  Empl oyment Mea s u res ( SEMs ) To ga uge these we have f o l l owed t he 

s ame procedure used by Ke at ing ( 1 9 8 6 )  - ie we have regres sed t he pub l i s hed 

est ima t e s  of t he t o t a l  e f fect s of SEMs on unemployme nt against  n umbe rs on t he 

va r i ou s  scheme s . S i n ce the former were only pub l i s hed unt i l  1 9 8 6  the 

e s t ima ted c oe f f i c ient s we re comb ined with t he st i l l -pub l i shed f igures for  t he 

n umbe rs on each s cheme t o  obt a in est imates o f  the t ot a l  e f fe c t s  i n  mo re 

recent ye a r s . Appendix 2 gives det a i l s  o f  our wo rk ings - t he ma in 

con c l u s ions  t o  eme rge a re that t he Commun i t y  P rog ramme ( CP ) a nd t he Youth 

Training Scheme ( YTS ) a re the mo st ef fect i ve o f  t he mea s u re s  which h a ve been 

int roduced,  t he f o rme r having a combined " regi s t r a t i on - e f fect ivene s s " 9 o f  

c l ose t o  0 . 9 .  We have a l so  made a l lowance for  t he fact  t h a t  s ome o f  t hose on 

SEMs may be c ounted a s  empl oyed - t he mo st important  scheme in  t h i s  respect 

be ing t he CP , a lt hough a round 1 5% o f  YTS t ra inees a l s o  have cont r a c t s  of  

employment . 

F i n a l ly we h a ve t he problem that t he range o f  me a su res a va i l able t o  help 

reduce unemployment h a s  broadened s ince t he Gove rnment st opped publ i s h ing 

e st ima t e s  o f  t he t ot a l  e f fect of SEMs on unemployment (ma k i ng i t  d i f f i c u l t  for  

us  to  gauge t he i r  impact u s ing t he met hod out l ined i n  Appendix 2 ) . The mo st 

impo r t a n t  of t he s e  changes has been t he int rodu c t i on of Re st a rt inte rviews 

( wh i c h  began i n  t he second h a l f  o f  1 9 8 6 ) . The s e ,  coupled w i t h  t he 

int roduct i on o f  mo re rigorous a va i l ab i l ity- f o r -work t e st s ,  help reduce 

unempl oyment bec ause t hey not only help long-term unemployed1 0  to f in d  j obs , 

9 ie  wh a t  h a ppen s  t o  unemployment i f  t he numbe r o f  people on  t he sc heme i s  

i n c re a s ed b y  one . Note t hat t he unempl oyment f igures pub l i s hed du r ing t he 

pe r iod f o r  which t he SEMS e f fects  were a va i l able was t he regi ste red 

unempl oyment s e r i e s . 

1 0 Origina l ly t he inte rviews were o f  those unemployed for  mo re t h a n  a yea r .  

Now t he s cheme h a s  been extended, howeve r ,  t o  include a l l  t hose unemployed 

f o r  mo re t h a n  s i x  mont h s . 
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but t hey i n c re a s e  t he numbe rs going on t o  other schemes and remove f rom the 

regis t e r  t hose who a r e  inel igible for  bene f i t s . I n  t he P i lot S c heme s a r ound 

2 2 %  o f  t h ose inte rviewed we re offered pl a ces on t he CP , whil s t  a round 10% left 

t he reg i s t e r .  Ke a t ing a rgues t ha t  it is  rea s onable t o  a s s ume t ha t  the 

n a t ionwide s cheme s might have s imi l a r  ef fect s ,  but we choose instead to 

inc l ude as  a regre s s o r  the number o f  Re s t a rt inte rviews c a r ried out each 

qu a rt e r  ( denoted RES ) . Although in our ma in mode l this gives us  ve ry few 

obs e rvat i on s  with which we c a n  gauge t he impact o f  the s cheme on  unemployment 

t he res u l t s  we obt ain accord with t hose f ound us ing ·much t h e  s ame met hod but 

mon t h l y  da t a  and hence a round t wo dozen obs e rvat ions ( see Appendix 3 f o r  

det ail s )  . 

Usin g  o u r  e s t ima tes o f  the e f fects  o f  SEMs on employment 1 1  and on  unemployment 

( e a c h  pre f ixed by SEMS ) we de f ine the f o l lowing te rms in our model ; 

ULU = LU + SEMSLU 

ULEMF = LEMF - SEMS LEMF 

ULOTHA 

ULOTHB 

LOTH + LSE - SEMSOTH 

LOTH + LSE + LEG - SEMSOTH 

Whe re LU refers  to c l a imant unemployment ( t h i s  not a t ion is maint a ined 

t h roughout t he rema inde r o f  the pa pe r )  . ULU c a n  be thought o f  a s  

" unde r l ying "  unempl oyment , in  the sense t hat i t  i s  the leve l  o f  unempl oyment 

which wou ld r e s u l t  we re there no  SEMs . ( Simil a r l y ,  ULEMF and ULOTHA a re 

" unde r l y i n g "  leve l s  o f  empl oyment . )  

e s t ima t e  t a ke s  t he f o rm; 

The unempl oyment equ a t ion we seek t o  

AULU Q APOWA + p AULEMF + � AULOTHA + � ALEG + ' RES ( 8 )  

I n  pra c t ice we found t h a t  when e s t ima t ing equat ions l ike ( 8 ) ,  first o rde r 

a u t o c o r re l a t i on was  a c ommon problem . For t h is rea s on we h ave included 

l a gged v a l ue s  of bot h t he dependent va riable and t he regre s s o r s  in ou r mode l . 

A ( potentia l )  problem a r i s e s  if we want t o  inc lude l ags , h oweve r ,  in t ha t  we 

might expect a n  a s ymmet ric respon se f rom changes in employme n t  a c c ording t o  

t h e  s ign o f  t hese change s . When employment is rising we might e xpect quic k 

f a l l s  in unemployment ( wit h lit t le in t he way o f  l a gged e f fe ct s )  but when j obs 

a re being l o s t  t he re may be conside rable de l ays be f ore those being made 

1 1  Aga in Appendix 2 gives det a i l s . 
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redunda nt a c t u a l l y register as unempl oyed . In pr a ctice we found t h a t  a dding 

a l a gged de pendent va riable improved the specification conside rabl y but did 

not e l imin ate the problem of autocorrel ation . 

ma n u f a c t u ring employment wa s a l s o  needed . 

To do t his a l a g  on  

Table 2 s hows our  resul t s . Column A shows the simple s t  ve rsion o f  ( 8) ( wit h 

no  "dyn amic " e f fect s )  whilst Column B shows what happen s  if we a dd a l a gged 

dependent va riable . Fin a l l y ,  in Column C ,  we show t he mode l we pre fe r .  

This h a s  been obt a ined by testing down using the "gene ra l -t o - s pecific "  

met hodol ogy made popu l a r  by Hendry ( 1 9 7 8) . Origin a l l y  a s ample pe riod ending 

in 1 984 Q4 wa s used to sea rch for t he "bes t "  mode l ( a nd t his is what we h a ve 

used t o  c a r ry out the relevant pa rameter st ability ( f orecast ) t e s t s ) . Then 

we h a ve t ried extending the s ample period to inc l ude more recent da t a ,  adding 

in the Re s t a rt va riable . 1 2  

The s pecif ic a t ion shown in Column A sugge s t s  very l ow regist ration r a t e s  f o r  

bot h the s e l f -empl oyed a nd for empl oyees wor king out side man u f a c t u r ing . For 

those in man u f a c t u ring , howeve r ,  it sugge s t s  a rate close to one . This 

ma rked cont r a s t  could pe rhaps be due to t he fact  that  the propo rt ion of ma le 

wo rke r s  ( who wou ld,  in the main , be f u l l -t ime employee s )  va rie s  a c ro s s  

sect o r s . Alte rnative l y ,  it may be a s s ociated wit h dif f e rent indu s t ria l 

composit ion in te rms o f  s kil l levels  - manu f a c t u ring indust rie s  empl oying a 

higher propo rt ion o f  ma nual  workers , for  example . Despit e it s improved 

st andard e r r o r  model A is c learly inadequate , since it s u f f e r s  f rom 

autocorre l a t ion . It  a l so fail s t o  forecast t he pe riod 1 985 t o  1 987 

accu r a t e l y ,  a lt hough t his is due t o  our ha ving to drop t he Re s t a rt v a riable 

f rom the mode l when c a r rying out such a test . ( Hence a s ix-pe riod forecast  

f rom 1 985 to  mid- 1 986 is  ea sily pa s sed . )  One furthe r  point concerns  t he 

e f fect o f  S EMs . 

in Appen dix 2 ) . 

We have cons t rained t hese t o  equ a l  our  e s t imat e s  ( out lined 

In fact , howeve r ,  we find t he relevant F - t e s t  pe r t a in ing t o  

t h e  c o e f f ic ient o n  SEMSOTH is failed a t  t he 9 5% significance leve l ( t he 

F ( l, 86 )  t e s t  o f  7 . 5  c ompa res wit h a c ritic a l  va lue c lose t o  4 )  . 1 3  The f reely 

e s t imat e d  coef ficient s imply a l a rger e f fect t ha n  we had gauged . Neve rt h e le s s , 

given t h a t  t h e re a re other problems with t he mode l ( which may be giving u s  

bia sed c oe f ficie nt s )  we decided t o  keep o u r  e f fect s imposed on t he mode l . 

1 2  Obv i ou s l y  t his had t o  be exc luded f rom our previous sea rch s ince Re s t a rt 

on l y  began in 1 986 .  

1 3  This is s u f f icie n t l y  high t o  ensure that  t he test on a l l  t hree 

re s t ric t ions t a ken t ogether is a l so  f a iled ( F ( 3 , 85 ) =4 . 0 ) . 
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Mode l B h a s  only s l i ght l y  be t t e r  stat i s t i c a l  properties  t h a n  A - a s l ight l y  

sma l le r  st a nda rd error  a n d  not qu ite s u c h  st rong evidence o f  autocor re l a t ion 

( a l t hough t e s t s  rega rding the la t t e r  a re s t i l l s ign i f i c a nt a t  the 95% leve l ) .  

Moreover, new problems a re evident in  that  seve r a l  t e rms a re f ound t o  have 

i n s i gn i f i c ant coe f f i c i ent s . Given that t he e f fect of a change i n  gene r a l  

gove r nment empl oyment appe a r s  t o  be very c lose t o  that o f  a c h ange i n  

n o n -ma n u f a c t u r i ng employment it w a s  dec ided t o  ama lgamate t he s e  t wo 

catego r i e s . The f a i lure t o  iden t i fy a st rongly s igni f i ca n t  e f fect on t he 

dummy v a r i able ( de s i gned t o  pi c k -up t he cha nge i n  the school leav ing age ) i s  

r a t he r mo re surpr i s ing . He re we found that the dat a  pre f e r red l ong lags  on 

t he popu l a t i o n  o f  working age var iable . Ma k i ng these t wo changes improved 

t he mode l cons ide rably . Neve rtheless, the problem of autoc o r r e l a t ion rema ined 

- t he relevant LM test j u s t  be ing f a i led at the 9 5% leve l . For t h i s  reason 

we de c ided t o  a dd l ags t o  a l l  o f  t he explanat ory va r i ables and t e s t -down us ing 

t he Hendry "gene ra l -t o - s pe c i f i c "  met hod . Of cou r se t h i s  approach impl ies  

t ha t  not only will  a c t ivity and ''c l a imant " rates  va ry a c ro s s  i ndus t ry but  a l so 

t ha t  t he dynami c s  of t h e  response o f  unempl oyment t o  cha nges in  empl oyment 

wi l l  depend upon indus t ry . 

C o lumn C shows our pre fe rred spe c i f i cat ion - only a l a g  on manu f a ct u r i ng 

empl oyment proved t o  be s ign i f i c a n t ,  apa rt f rom t he l a gged dependent va r i able . 

Neve r t h e l e s s ,  t he new spe c i f icat ion pe rfo rms we l l . I t s  s t a nda rd e r r o r  i s  

a round one - h a l f  o f  that  relat ing t o  the old Bank mode l ,  t he re a re n o  problems 

o f  pa ramet e r  s t a b i l i t y,1 4  autocorre l a t ion, hete ros ceda s t i c it y  or n o n -

n o rma l i t y  o f  t he re s idu a l s  a n d  t h e  long-run a c t i v i t y  and " c l a ima nt'' r a t e s  

a c c o rd we l l  w i t h  t hose obt a i ned e a r l i e r . For non-ma n u f a c t u r ing we st i l l  f ind 

� ve r y  sma l l  l ong- run " c l a ima nt'' rate ( o f below 2 0% ) , wh i l s t  f o r  man u f a c t ur ing 

t he c o r r e s ponding f i gure is ve ry c lose to one ( 0 . 9 6 ) . Moreove r ,  we s t i l l  

f i nd t h a t  unde r 4 0% o f  any cha nges i n  the populat ion o f  working a ge feeds 

t h rough t o  unempl oyment and that  c l ose to one in  f ive of t hose inte rviewed 

unde r  t he Rest a rt programme leave unempl oyment . To t e s t  whether t he s e  

e f fe c t s a re s e n s i t i ve t o  t he s ample pe r i od c h o s e n  w e  have re-est imat €d the 

mode l u s ing recurs i ve least  squa res ( dropping t he Re st a rt v a r iable obvi ou s l y )  

T h e  res u lt s a re f a i r l y  encouraging rega rding t he s t a b i l i t y  o f  t he mode l -

sequent i a l  Chow t e s t s  indicat ing ve ry few s ign i f i c a n t  va lues . S e r i a l  

c o r re l a t i o n  i s  s l ight l y  mo re o f  a problem, howeve r ,  w i t h  9 o f  t he 6 7  Von 

1 4  The 3 - ye a r  f o reca st  s imply serving t o  emph a s i s e  that  a mode l w i t hout a 
Re s t a rt e f fect i s  inadequate . 



1 2  

Neuma nn r a t ios be ing signifi cant at t he 9 5% leve l . l5 Interest ingl y ,  ne a r l y  

a l l  o f  t he s i gn i f i c a nt values occu rred when we used samples wh ich ended be fore 

1 9 8 0 ; t he re a f t e r  we r a rely found a test which fa iled . G i ven t he sma l l  

" c l a imant' '  r a t e s  impl ied by our mode l out s ide ma n u f a c t u r i ng we have a l s o  

chec ked whether or n o t  t h i s  is  a common phenomenon t h roughout o u r  s ample 

pe r iod . The coe f f i c ient pe rta in ing to LOTHB changes f rom c l o s e  t o  - 0 . 21 in 

s ample s  ending i n  t he ea rly 1 9 7 0 s  to a round - 0 . 0 8 in one which ends in 1 9 7 7 . 

( He re we h a ve st a rted with a window of 2 5  observa t ions beginning i n  1 9 6 4  and 

g r a du a l ly a dded more obse rva t i ons t o  t he s ample . )  ·As the s ample i s  exte nded 

s t i l l  f u rt he r  the c oe f f i c ient begins t o  f a l l ,  re ach ing a nadi r o f  - 0 . 1 6 a r ound 

1 9 8 1 . As mo re recent data is  added ,  howeve r ,  it aga in begins  t o  a pproach 

zero . By 1 9 8 5  t he coe f f i c ient is  again close t o  - 0 . 0 9 .  Trends i n  t he 

c oe f f i c ient on t he lagged dependent variable o f f set movement s in the 

c oe f f i c ient on LOTHB t o  s ome extent . Neve rthe less  we f i nd t h a t  t he mode l 's 

impl ied long- run " c l a imant" rate for  t h i s  group cha nge s f r om c l o s e  t o  0 . 2 5  i n  

t h e  e a r l y  1 9 7 0 s t o  a round 0 . 1 6 in a s ample ending in 1 9 7 7 . I t  t hen i n c re a ses 

sha rply again a s  mo re obse rvat ions a re added (to a hi gh o f  0 . 3 0 a r ound 1 9 8 1 )  

be f o re f a l l ing t o  c l ose t o  0 . 1 7 by the mid- 1 9 8 0 s . Much o f  the s h i f t  i n  t he se 

r a t e s  du r ing t he 1 9 8 0 s  is  l i kely t o  be re l ated t o  t he f a s t e r  growt h  o f  fema le 

pa r t - t ime employment in service indust ries ove r this pe r i od since few o f  the 

new workers  a re l i ke l y  t o  have been able t o  c l a im bene f it s  when out of work . 

Changes ove r t he e a r l i e r  pe r iod, howeve r ,  a re l e s s  eas y t o  e xpla i n . 

One o f  t he reas ons sugge sted t o  us  for our having f ound i n s t abi l it y  i n  the 

coe f f i c ient s might be that we have used the popu l a t ion o f  wo r k ing age i n s t e a d  

o f  t he c i v i l i a n  l abour force . The c i v i l ian l abour fo rce might be t hought t o  

be pre fe r able t o  the populat ion of working age because i t  mo re c lo s e l y  

approxima t e s  t he l abour supply . However ,  by choosing t o  use i t  i n s t e a d  o f  

POWA o n e  might s imply int roduce mo re problems s i n ce i t  i s  ba sed not on 

c l a iman t  unempl oyed but on t hose seeking work ( see t he d i s cus s i on on page 5 

above ) . I t  i s  impo rtant t o  note that , a lt hough us ing the c i v i l i a n  l abour 

force might enable us t o  expl a i n  mo re a c curately pa st  c h a nges i n  unempl oyment , 

given c h ange s i n  empl oyment ,  than i f  we used t he popu l a t ion o f  w o r k i ng age , i t  

i s  b y  n o  mea n s  obvious  that  it i s  a bet t e r  approach t o  t a ke i n  t rying t o  

deve l op a mode l f o r  use in forecast ing , s ince one i s  s t i l l  l e f t  w i t h  t he 

1 5 Alt hough we d i s c ove red that our re sults  were sen s i t i ve t o  t he s i ze o f  t he 

"wi ndow " ( he re we used 2 5  observa t ions ) . A l a rger window ( o f  4 0  

obs e r va t ion s )  gave st ronge r evidence o f  ser i a l  c o r re l a t i on ,  t he re be i ng 2 4  

s i gn i f i cant  va lues out o f  a t ot a l  o f  52 t e st s . 



1 3 

problem of f o re c a s t ing future movement s in t he l abou r f o rce . Alt hough t h i s  

c o u l d  b e  remedied b y  us ing instead t h e  Depa rtment o f  Employme nt's pro j e ct i ons 

( see , for exampl e ,  Depa rtment of Employment ( 1 9 8 8 ) ) t h i s  t oo has i t s  problems , 

s ince t he i r  pro ject ions a s s ume a " rough ly const ant " level o f  demand in t he 

l a bour ma rket . S i nce t h i s  amou nts t o  a s s uming that  t he unemployment r a t e  

w i l l  rema i n  broadly con s t a nt , then t h i s  could c l e a r l y  b e  a n  inappropr i a t e  

a s s umpt i on t o  ma ke i f  t he f o recast  f rom t h e  ma cro-mode l and the l abour f o rce 

pro ject ions  a re t o  be interna l l y  cons i s tent . At one t ime the T rea sury did 

use t h i s  a pproa c h  i n  f o re c a s t i ng unemployment , s ince·the Depa rtment of 

Employment were able to revise t he i r  pub l ished pro j ect i on s  a c c o rding to what 

t he Trea s u ry we re f o recast ing for  labour demand . I n  pract ice , h oweve r ,  

i t e rat ing bet ween f oreca s t s  f rom t he ma c ro -mode l and d i f f e rent set s o f  

pro ject ions f rom t h e  Depa rtment of Employment proved t o  b e  a t ime -con s uming 

proce s s  a nd has s i nce been aba ndoned . 

I t  w a s  a l s o suggested t o  us  that ou r having used t he popu l a t ion o f  w o r k ing age 

r a t h e r  t h a n  t he c i v i l i a n  l abou r force might a l s o  expla in why t he c oe f f i c ient 

on ULEMF i s  so  high w h i l s t  that on ULOTHB is c l ose to zero . In o rde r t o  test 

t he s e  propo s i t ions we have t r ied subst i t ut ing e s t imates o f  t he c i v i l i a n  l abour 

f o rce ( a l l  age s )  ma de by t he Depa rtment of Employment ( see Depa rtment o f  

Employment ( 1 9 8 7 )  and ( 1 9 8 8 ) ) f o r  POWA . Intere s t ingly o u r  re s u l t s  a re ve ry 

s imi l a r  to t hose repo rted in Table 2 ,  a lt hough the long-run e l a s t i c i t y  

regarding LOTHB does increase s l ight l y ,  f rom 0 . 1 5  t o  0 .3 0 . The o f f set  t o  

t h i s  c h a nge , howeve r ,  i s  a r i se in the l ong-run e l a st i c i t y  on ULEMF f rom 1 . 0 0  

t o  1 . 0 5 . I n  the rema i nder o f  our work we ret a in POWA a s  our  mea s u re o f  

l abou r suppl y . Ou r re s u l t s  so  f a r  rather suggest t h a t  we need t o  cons ider 

f u r t h e r  d i s a ggrega t i on of our employment va r iables if we a re to expl a i n  the 

change s i n  " c l a ima nt'' rates which have occurred du r ing the pa s t  t wo decade s . 



Section 4 :  Impr oving the ba sic mode l 

Alt hough the met hodo logy de scribed in t he last  section enabled u s  t o  improve 

upon the o l d  " ru le-of-t humb" unempl oyment equation, there a re s t il l  s ome 

f u r t he r  problems that need t o  be resolved . The first o f  these is t o  

dete rmine t he impo rt a nce of pa rt-time workers in expl aining unemployment . 

The s econd is t o  con side r whether an explicit ma le/fema le split is relevant . 

Fin a l ly ,  a c l os e r  examination of the equation ' s  e r r o r  dynamic s is required . 

1 4  

We h ave a l ready seen t hat the split between ma nufactu ring employment and other 

employment is impo rtant , but we must also determine whether t he c ompo sit ion o f  

employment wit hin a s e c t o r  is relevant . In pa rticu l a r ,  we need t o  a s k  if t he 

incidence o f  pa rt -t ime working helps expl ain why t he coe f f icient on 

man u f a c t u ring employment is c l ose to unit y while t he coe f ficient on 

non-ma nu f a c t u ring employment is low . 

Cha rt 4 shows c umu l a t ive cha nge s in employment since t he beginning o f  t he 

s ample pe riod . 1 6  C le a r ly t here have been l a rge sust ained f a l l s  in 

man uf a c t u ring empl oyment t h roughout t he entire pe riod, wit h pe riods o f  f a s t  

growt h i n  t he economy o r  reces sion being ma rked b y  a s l ight f l uctuations 

a round t his long- run t rend . Out side ma nuf�ctu ring , howeve r ,  employment h a s  

gene r a l ly been rising , or a t  worst f l at . For the pu rpose o f  il l u s t r a t ion in 

Cha r t  4 n o n -manufactu ring has been de fined a s  ' other'  empl oyees plus t he s e l f 

empl oyed a n d  t he a rmed force s ,  s o  that t he sum o f  t he t w o  l ines gives 

cumu l a t ive changes in t he employed l abou r fo rce . Looked a t  in t his l ight 

many of t he gain s  a nd l o s ses in sect o r a l  employment appe a r  to c a n ce l ,  wit h  

l it t l e  n e t  change in t he employed l abour f o rce ove r t he s ampl e  pe riod, t he 

main except ion t o  this being t he f a l l s  reco rded du ring the pe riod f rom 1 9 8 0  t o  

1 9 8 2 . Neve r t he le s s ,  t he f a l l  in non-manufactu ring employment a t  t his t ime 

was not a s  l a rge a s  t hat expe rienced in manu f a c t u ring a nd w a s  reve rsed by t he 

end o f  1 9 8 4 .  I n  f a ct , g rowth has continued st rongly in t hese ' ot he r '  s e c t o r s  

since e a r ly 1 9 8 3  main l y  because o f  the st rength o f  t he private s e r vice s e c t o r . 

Cha rt 5 s hows cumu l a t ive cha nge s in c l a imant unemployment ove r t he l a s t  t wo 

dec a de s . The c lose c o rrel ation bet ween f a l l s  in manufa ctu ring employment a nd 

ris e s  in unemployment is c lea r . Howeve r ,  f o r  much o f  t he pe riod employment 

out side man u f a c t u ring rises while unempl oyment rise s . Onl y  in t he pe riod 

1 9 8 0 t o  1 9 8 3  doe s ' ot he r '  employment f a l l  signif icant ly while unemployment 

inc r e a s e s . 

1 6  Although e a r l ie r  re s u l t s  we re estima ted ove r t he pe riod 1 9 6 4 :3 t o  1 9 8 7 : 4 ,  

dat a  l imit a t ions require us  t o  estimate subsequent regres s io n s  ove r a 

s h o r t e r pe riod f rom 1 9 7 1 :3 onwa rds. 



C l e a r l y  t here i s  ve ry l i t t le evidence in these c h a r t s  t o  sugge st  why 

unempl oyment h a s  f a l len so st rong ly ove r t he l a s t  1 8  mont hs  of t he s ample 

pe r i od . Manu f a c t u r ing employment h a s  r i sen very s l ight l y ,  but not 
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s u f f i c ien t l y  f a s t  t o  expl a i n the recent change s in unemployment , wh i l st  i n  the 

'ot he r' sector  employment growth has a ccele rated th rough 1 9 8 6  a nd 1 9 8 7 ,  

c ompa red wit h t he e a r ly 1 9 8 0 s ,  but again not s u f f i c ient l y  f a s t  t o  e xpl a in t he 

c h a nge i n  unemployment . I n  fact , between 1 9 8 3  a nd 1 9 8 6  ' other' empl oyment 

w a s  a l re a dy growing st rong ly at a t ime when unempl oyment wa s r i s ing . Henc e ,  

i f  w e  a re t o  e xpl a in t h e  recent f a l l  in unempl oyment t hen wha t  would be 

requ i red i s  e i t h e r  a change in t he compo s i t ion of that  g rowt h or a change i n  

magnit ude o f  t he c oe f f i c ient s ( ie pa rameter i n s t ab i l it y  o f  some f orm ) . 

Ide a l l y ,  we would l i ke t o  be able t o  disagg regate by sex and bet ween f u l l  a nd 

pa r t -t ime worke r s . Howeve r ,  da t a  on ma le pa r t - t ime empl oyee s a re not 

a v a i l able on the indust ry spl it we requ i re ,  at least for t he pe r i od up t o  

1 9 8 4 ,  a n d  s o  we have concent rated our e f f o r t s  on disc riminat i ng bet ween fema le 

f u l l  and pa rt -t ime employees ( f or wh ich dat a  a re a va i lable ) . S ince fewe r 

t ha n  2 0 % o f  pa r t - t ime empl oyees a re ma les ( 1 7 %  i n  Decembe r 1 9 8 7 )  t h i s  

s impl i f i ca t ion i s  unl i ke l y  t o  ma ke mu ch d i f f e rence t o  our  resul t s . 

Empl oyment out s ide man u f a ct u ri ng h a s  been b ro ken down into  ma le employee s ,  

fema le f u l l - t ime empl oyees , fema le pa r t - t ime empl oyee s ,  and 'ot he r' .1 7  This 

sect o r  as  a who le c ompr ises  some 20  mi l l i on pe opl e ,  o f  wh ich appro x ima t e l y  

1 7  mi l l i on were empl oyees . These a re divided a lmos t  equ a l ly between men and 

women and of t he women j u s t  unde r h a l f  a re pa r t - t ime emplo yees. This  impl ies 

that a t  t he end o f  1 9 8 7  approximately 90% o f  a l l  f ema le pa rt - t ime r s  outs ide 

manu f a c t u r i ng. In manu facturing ,  by way of cont r a s t , t he re a re s ome 

5 mi l l i on empl oyee s , o f  whom a round 7 0 %  a re men and 3 0 %  women , but o f  the 

women only 2 0 % a re pa r t - t ime . This  impl ies  that  approxima t e l y  6 %  o f  

manu f a c t u r i ng employees a re pa rt -t ime. It wou ld there f o re seem rea s onable to 

a s s ume that t he inc idence of pa r t - t ime wo rk ing i n  manu f a ct u r i ng i n du s t ry h a s  

rema ined muc h  l o we r  t ha n  i n  other sect o r s , part ic u l a r ly se rvices,  where pa r t 

t ime-wo r k ing h a s  grown in s i gn i f ica nce.- I n  fact  w e  f ound, by d i s a gg regat ing 

t he ma nu f a ct u r ing empl oyment f igures , t h a t  movement in f ema le pa rt - t ime and 

f u l l - t ime worke r s  has mi r ro red movement i n  ma le employment muc h  more c lo s e l y  

t ha n  i n  t he n on-ma n u f a c t u r i ng sect o r ,  sugge s t ing t h a t  e ven the sex s pl i t  may 

not be ve r y  impo r t ant . F o r  t h i s  rea s on we ret a in ULEMF a s  t he s o l e  regre s s o r  

pe r t a i n ing t o  ma nufact u r ing employment.  

17  P r ima r i l y  s e l f -empl oyed plus  HM Forces . 
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Cha rt 6 i l l u s t rates the cumulat ive changes that have t a ken pl a c e  in ma le and 

f ema l e  empl oyment ove r the last decade and a ha l f . Growth in fema le pa rt -

time empl oyment h a s  been a lmost continuous with the except ion of 1 9 8 0 - 8 3  when 

it f e l l  s l ight l y ,  with t h i s  component accounting for  a r ound 5 0 %  o f  t ot a l  

growt h in non-manufactu ring employment ove r the pe riod . Ma le employees 

a c c ounted f o r  a round 1 0%  of the rise while the self -empl oyed and fema le ful l 

t ime employees each a c counted f o r  c l ose t o  2 0% . 

Wit hin these ove ra l l  t rends there a re some in teresting feature s . Ma le 

empl oyees a re the only group whose numbers have f a l len s t rongly du ring t he 

e a r l y  1 9 8 0 s ,  a l t hough a sma l l  dec line a l s o  occu r red in the numbe r o f  fema le 

f u l l - t ime empl oyee s .  Since 1 9 8 3  the f u l l -time ma les  and fema les  c a t ego ries 

h a ve g rown broadly in line ( i n t e rms of numbers ) a lt hough mu ch mo re s l owly 

t h a n  has  fema le pa r t - t imers . The numbe r o f  sel f -empl oyed tended t o  de c l ine 

bet ween 1 9 7 1  and 1 9 7 8 ,  but s ince then has risen . Around 1 9 8 3  growt h in s e l f -

employment rose sha rpl y and,  si nce then , it h a s  mir ro red g rowth in fema le 

pa r t - t ime empl oyee s c l osely . 

In  o rde r t o  use t hese components we have chosen t o  est ima te a n  unemployment 

equ a t ion of the f o rm; 

�ULU = a 0�POWA + a 1 �ULEMF + a 2RE S + a 3�UFMFT 

+ a 4�UFMP T + a 5�UMALE + a 6�UOTHER + a 7�S EMSOTH 

whe re t he new te rms a re de f i ned as fol lows ; 1 8  

UFMFT 

UFMPT 

UMALE 

Fema le f u l l -time empl oyees in non-manufacturing 

Fema le pa r t - t ime empl oyees in non-manu f a c t u ring 

Ma le employees in non-manufactu ring 

UOTHER = S e l f - empl oyment plus the Armed Forces 

( 9 )  

Note t h a t  t h e  new employment v a r i ables a re de fined in such a way a s  t o  sum t o  

the t o t a l  o f  s e l f -employment plus non-manufactu ring employe e s  in  employment ; 

UFMFT + UFMPT + UMALE + UOTHER LOTH + LEG + LSE 

The new pre f e r red equation wa s again a r rived at by test ing down u s ing t he 

" genera l - t o - specific " met hodo l ogy . Aga i n  t his raises a numbe r o f  problems 

1 8 We dis c u s s  t he e f fe c t s of SEMs be l ow . 
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1 7  

wit h rega rd t o  the dynami cs  of the equa t i on ,  howeve r ,  since by in c l uding a 

l a gged dependent variable we ensure that a l l  of the vari ables in t he equ a t i on 

a re sub j ect t o  dynamic effec t s .  This is  pa rt ic u l a r l y  a conce rn wit h respect 

to Rest a rt since we have few da t a  observat ions with wh ich t o  test whether 

Re s t a rt int e rviews have cont inued effects in subsequent pe ri ods . 1 9  In stead,  

it seems like ly that  a Re s t a rt interview should have a one -off  effect  in the  

pe riod in  which it occu rs . There a re ,  howeve r ,  a numbe r  of possible routes 

t h rough wh ich dyn amic Re s t a rt effects could occu r - it is possible , for 

exampl e ,  that some long-term unempl oyed might choose t o  leave the regi s t e r  

bef o re they a re inte rviewed having obse rved the effect s of previous 

int e rviews. This might occu r i f ,  f o r  example , t hey were not ent it led t o  

bene fit o r  not sea rching f o r  work . 

We h a ve a l ready shown how inclus ion of a la gged dependent v a r iable and one l a g  

on manuf a c t u ring employment produced equat ion C ( Table 2 ) . Th i s  mode l h a s  

t he f o l l owing dynami c responses after shocks t o  i t s  exogenous regre s s o r s ;  

Percentage o f  long-run effect after x qua rters 

No o f  �a rters  X 6ULEMF 6ULOTHB, RES, POW AA 

1 7 7 %  4 8 %  

2 8 6% 7 2 %  

3 9 1 %  8 6 %  

4 9 2 %  9 3 %  

5 9 4 %  9 6 %  

6 9 5 %  9 8 %  

Clea r l y  t h e  impa ct effect s o f  changes in the regre s s o r s  other t h a n  t h a t  

r e l a t ing t o  manu f a c t u ring employment a re sma l l  re lat ive t o  t heir long-run 

e f f e ct s ,  which seems rather impl ausible . One met hod o f  e l imina t ing t h is t ype 

o f  p roblem is t he use o f  auto regressive ( AR)  e rror st ruct u re s ,  whe reby t he 

regresso rs a n d  dependent·  va riable enter-t he equa�ion with n o  l agged e f fect s 

and t he e r r o r  t e rm f o l lows a n  AR process. Gene r a l - t o - specific t e st ing showed 

t h a t  no sec ond lags entered t he regression wit h sign i ficant coef ficient s ,  

impl ying t h a t  we could simpl ify t he st ructu re t o  AR ( 1 ) . Anot her pot entia l  

solution is t o  impose a common f a ctor rest riction o n  t he Rest a rt v a riable 

( which c a n , o f  course ,  be tested)  but wit h other equat ion dyn amic s be ing 

a l l owed to ope rate  f ree l y . 

1 9 Mon t h l y  dat a  might be mo re useful  for testing dynamic e f fe c ts .  A problem 
a rises here , howeve r ,  in that most o f  t he employment se ries a re not 
avail able a t  t his f requency . 
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To  i l lust rate t hese ide a s  cons ide r  f i rst  t he fol lowing gene r a l  dynami c mode l ;  

flULU a 0 l!ULU_1 + a 1 l!POWA + a2l!POWA_1 + a 3 RES + a 4 RES_1 

+ a 5l!ULEMF + a 6 l!ULEMF + a 7 l!UFMFT + a gl!UFMFT_1 

+ a 9 l!UFMPT + a 1 0 l!UFMPT_1 + a 1 1 l!UMALE + a 1 2 flUMALE_1 

+ a 1 3l!UOTHER + a 1 4 l!UOTHER_1 +a 1 5l!SEMSOTH + a 1 6 l!SEMSOTH_1 + tt 

whe re tt i s  wh ite  noise  e r ror . 

Now a s s ume a common f a c t o r  within t he Re s t a rt dynami c s  such  t h a t ; 

{1 0 )  

I f  t h i s  re st r i c t ion we re t o  hold then the long-run coe f f i c ient on Re s t a rt 

wou ld e qu a l  a 3 and the l ong- run e f fect wou ld be equ a l  t o  t he impact e f fect . 

A s imp le Wa l d  test  can  be used t o  test  f o r  t he common f a c t o r . F u r t h e rmore , 

we could impose common f a c t o r s  on a l l  exogenous regres s o r s . E qu a t i on ( 1 0 )  

cou ld t he n  be w r i t t e n  a s ; 

flULU a 1 flPOWA + a 3RE S + a 5l!ULEMF + a 7 l!UFMFT + a 9 l!UFMP T 

+ a 1 1 flUMALE + a 1 3l!UOTHER + a 1 5l!SEMSOTH + Ut 

where ut 

( 1 1 ) 

A c omplex dynami c equat ion h a s  t hus  been t ra n s f o rmed i n t o  a s imple mode l with 

dynami c e r ro r s  by impos ing common f a c t o r  res t r i c t ions . 

The f i r s t  s t a ge o f  our  est imat ion proce s s  wa s t o  est imat e  e qu a t i on ( 1 0 )  i n  

u n res t r i cted dynami c f o rm .  A Wa ld test  was t hen pe r f o rmed on  e a ch o f  t he 

c ommon f a c t o r  re st r i c t ions  with the f o l l owing resu l t s ; 

Test  t -va lue 

a 2 - 0 . 4 4 

a 4 0 . 7 3 

a 6 
1 . 1 9  

a g 0 . 34 

a 1 0  0 . 4 9 

a 1 2  
0 . 4 6 

a 1 4  
-0 . 35 

a 1 6  
- 0 . 1 4 
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The Wa l d  test  for  j o int impo si t i on of a l l  the common f a c t o r s  t ook  the va l ue of 

4 . 1 6 .  Th i s  h a s  a c h i - squa red dist ribut ion with a c r i t i c a l  value o f  1 5 . 5 . 

A l l  o f  the t e s t s  a re pa s sed at convention a l  leve l s  of s i gni f i c a n ce , t he 

l a rge s t  t - v a l ue be ing found on t he ma nu factu ring employment va r i able . The 

f a c t  t h a t  ( j oint l y )  the common factor rest r i c t i ons pa s s  is not su rp r i s ing 

given the l ow t -values on many o f  the employment va r i able s . It  doe s , 

h oweve r ,  s ugge st  that the dyn ami c equat ion can be s impl i f ied t o  a s imp le AR(l) 

proce s s . 

At a f a i rl y  e a r ly s t a ge it was decided t o  s impl i f y  t he mode l by a t t r ibut ing 

t he S EMs e f fe c t s  on employment among t he var iables s o  that we c o u l d  ret a in t he 

not ion o f  "unde r l ying" employment sugge sted e a r l ie r . There was a s s umed t o  be 

l i t t l e  e f fect upon s e l f -employment or part-t ime empl oyment , s i nce t he bu l k  of 

YTS and Community P rogramme places fall prima r i l y  within t he service sector . 

Henc e ,  S EMSOTH was a l l oca ted to f u l l - t ime fema les a nd t o  f u l l -t ime ma l e s  in 

other s e ct o r s , by de f ining;  

UFMFTS 

UMALES 

UFMFT - 6 SEMSOTH 

UMALE - ( 1 -6) SEMSOTH 

Choice o f  6 i s  d i s c u s sed be low . 

Table 3 set s out some o f  the estima tes we have obt a ined,  with  e a c h  o f  the 

mode l s  being s t a t i c  equa t i ons with AR ( 1 ) e r ror st ructures . As rega rds 

e qu a t i on D, the c oe f f ic ients on fema le employee s a nd ' ot he r '  (ma i n l y  se l f 

emp l oyment ) a l l  t u rn out t o  be sma l l  i n  abso lute t e rms and i n s i gn i f ic a nt . 

Ma l e  emp l oyee s ,  howeve r ,  att ract a l a rge ( ie mo re negat ive ) c oe f f i c ient which  

i s  s t rong l y  s ign i f i c a nt . The st anda rd e rrors on a l l  f o u r  o f  these v a ri ables 

a re o f  broadly s imi l a r  ma gnit ude implying that i t  i s  the coef f i c ie n t s '  sma l l  

( ab s o l ut e )  s i ze t ha t  i s  producing th� low t -value i n  t he c a s e  o f  fema le 

emp l oyees and the s e l f -employed . Hence , one might a rgue that a mo re 

approp r i a t e  t e s t  is whether the coe f f i c ient s a re s i gn i f ic a nt ly great e r  t h a n  

minus  one . 

Va r iable 

.t.UFMFTS 

.t.UFMP T 

.t.UMALES 

.t.UOTHER 

The re s u l t s  o f  c a r rying out t hese t e s t s  a re shown be l o w ; 

t test 

1 1 . 7 3 

9 . 3 0  

8 . 82 

1 1 . 59 



A l l  f o u r  va r i ables  a re found t o  have coe f f i c ients  which a re s ign i f i c a n t ly 

g r e a t e r  than mi nus one . 

We h a ve a l s o  t r i ed impos ing the rest rict ion that t he coe f f i c ient s on  fema le 

2 0 

f u l l - t ime a nd part-t ime employees and s e l f -empl oyed a re equa l .  Th i s  improves 

ma rgin a l l y  t he st andard e r ro r  of t he equat i on but , not s u rpr i s ingl y ,  t he 

coef f i c ient pert a i n i ng t o  the fema le emp loyee s plus  s e l f -employed c a t egory is 

s t i l l  i n s ign i f i c a n t ly d i f f e rent f r om zero . 2 0  Hence Equat i on E ( Table 3) 

drops t he se emp l o yment ca tego ries completely . 2 1  A l l  the rema i n ing 

c oe f f i c ient s a re s i gn i f i c an t l y  grea t e r  t ha n  zero with the except ion o f  t hat 

pe r t a i n ing t o  POWA . ( I t should be noted t hat the l a t t e r  i s  s t i l l  ve ry sma l l  

i n  a b s o l ute t e rms . )  The F-test for  t he re s t r i c t ions  f r om D t o E i s  pas sed 

wit h a va lue of F ( 3, 57 )  = 0 . 9 0 .  

The equ a t ions s hown in  Table 3 bot h a s s ume t ha t  SEMSOTH f a l l s  ent i re l y  on ma le 

emp l oyee s . D i f ferent va lues of o we re t r ied but the re s u l t s proved t o  be 

f a i r l y  i n s e n s i t i ve t o  our choice . Given t he dec i s i on t o  e l iminate  t he fema le 

emp l oyees va r i able f rom t he mode l it was  there f o re dec i ded t o  ret a i n  the SEMs 

emp l o yment va riable w i t h i n  the ma le empl oyees c a tego ry,  r a t he r  t ha n  drop i t  

a l t ogethe r . 

S o  f a r  we h a ve not te sted whe ther the coe f f i c ient s on t he other employment 

v a r i ab l e s  a re s ign i f i c a n t l y  d i f fe rent from each  othe r . I f  t hey a re not then 

we could a c cept a n  equat ion wh ich ret a in s  the s ame employment spl i t  used 

e a r l ie r  ( c o l umn C of Table 2)  a l t hough keeping t he a u t o - regre s s ive e r r o r  

s t r u c t u re . I n  f a c t , howeve r ,  the re levant test  s t a t i s t i c i s  s igni f i c a nt a t  

t he 1 %  level  F ( 3, 57 )  = 4 . 1 9 implying that  w e  s h o u l d  ret a in t he d i s aggregated 

e qu a t i o n . 

E qu a t i on E i s  a l s o  prefer red over t he equat ion F s hown i n  Table 4 ( in wh i c h  we 

h a ve r e -e s t ima ted e qu a t ion C over the shorter s ampl e  pe r iod)  s ince t he 

s t anda rd e r r o r  o f  E i s  l ower t ha n  that o f  F .  E a l s o  h a s  the advant ages t hat 

i t s  dynamic p rope r t i e s  a re mo re a c cept able than t ha t  o f  F a n d  its ' ot he r '  

s e c t o r  emp l o ymen t  va r i able i s  more s igni f i c a nt . 

2 0  Note t h a t  ret a in ing j u s t  fema le f u l l - t ime r s  a l s o  proved not t o  be 

po s s ib l e . 

2 1  One po s s ib i l it y  sugge sted t o  u s ,  wh i c h  we have not yet t r ied exp l o r ing but 

wh i c h  might enable us  to ret a in t hese va r i able s ,  is t o  t ry mode l l ing ma le 

and f ema l e  unempl oyment sepa r a t e l y . 
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A n umbe r o f  i s sues relevant t o  our mode ll ing approach have been r a i sed by 

Turne r ,  Wa l l i s  and Wh it ley ( 1 9 8 8 ) . The f i rst conce rns the s imu l a t i on 

prope r t i e s  o f  our mode l2 2  vis-a - vis th ose of the Nat ional I n s t i t ute ( N I ) ,  the 

London Bus ine s s  School ( LBS ) and HM Treasury ( HMT ) . Both t he Bank and N I  

equat ions  mode l unemployment by t a k ing a s  given empl oyment and a me a s ure o f  

l abour s uppl y  ( s uch a s  the population of work ing age ) , wh ich i s  t reated a s  

e xogenous , wh i l st  t he LBS and HMT mode l s  include equa t i ons f o r  t he work ing 

popu l a t ion ( t hus  mode l l i ng the pa rt i c ipa t i on rate ) and c a l cu l a t e  unemp l oyment 

by res idua l .  The d i f f e rent approaches re sult in mode l s  with  very di f ferent 

prope r t ies  - with both the Bank and NI mode ls  implying that , f o l lowing a r i se 

i n  gove r nment expenditure , unemployment f a l l s by much less  t h a n  i s  sugge sted 

by t he LBS o r  HMT mode ls  (because o f  t he la rger "encour aged worke r "  e f fect s in 

t he f o rme r - ie  as employment increases mo re people a re encou ra ged t o  look for 

wo r k )  . 

I n  t he Bank and N I mode ls  this  ef fect a r ises prima r i l y  be cause of t he sma l l  

c oe f f i c ient s relat ing t o  non-manuf acturing empl oyment . Turne r ,  Wa l l i s and 

Wh i t ley feel that these propert ies a re " undu ly pe s s imi st i c " . C lea r l y  t h i s  i s  

l a rge l y  a n  emp i r i c a l  quest ion , howeve r ,  wh ich should b e  j udged a c c o rding t o  

wh i c h  mode l s  be st  explain  p a s t  deve lopment s ( and pe rhaps a l so  which  t u rn out 

to be be s t  at f o recast ing ) . Unfortunately t he i r  attempt s t o  eva luate  t he 

mode l s  f a i l  t o  provide adequate informat ion on wh ich t o  ma ke such a j udgement . 

I n s t e a d  t hey show how the HMT and LBS mode l s  of work ing popu l a t ion pe r f o rm ( in 

t e rms o f  expl a in ing changes in work ing popu l a t i on ,  not unemployment ) - wh i c h  

i s  f a i r l y  we l l ,  a dmitt edly - t h u s  giving some c redence t o  t h e s e  mode l s . They 

a l s o  show t h a t  t he NI  unemployment equat ion appears  t o  be poo r l y  spe c i f ied,  

s ince i t  h a s  a numbe r of insign i f i cant coe f f i c ients and " f a i l s  tests  for  

i n s t r ument va l idity,  s imu lt aneous equat ion bias  and paramet e r  s t a bi l i t y " , and 

d i smi s s  t he Bank mode l because t hey found that t he equat ion i s  d i f f i cu l t  to  

rep l i c a t e  if  one ignores Spec i a l  Employment Me a sures ( by a s s uming that  t hey 

h a ve no e f fect ) . 2 3  These re sults  a re h a rdly s u rpr i s ing ; dropping a n umbe r 

2 2  At t he t ime t h a t  Turne r ,  Wa l l i s  a nd Wh it ley did t he i r  rese a r c h  the B a n k  

mode l equat ion was ve ry s imi l a r  in st ruct ure t o  t he mode l s  present ed i n  

t h i s  paper ( be ing c l osest t o  t h a t  shown in Table 2 ,  column c ) . 

2 3  They a l s o  ment ion t he diff iculty of knowing how t o  a l low c o r rect l y  f o r  the 

s ch o o l  leaving age h av ing changed, prefer r ing t o  a s s ume that i t  h a d  no 

e f fe c t  on labour supply,  rather than a l low t he da t a  t o  dec ide if t he re i s  

evidence o f  any e f fect s . I n  fact , howeve r ,  only a t iny f ra c t i on o f  t he 

d i s c repancy bet ween their  attempt at replicat ing our mode l and our  r e s u l t s 

a re due t o  t he d i f ferent ways that t he change i s  t reated . 
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of h ighly s i gn i f i c ant var iables is  a lmo st bound t o  result in l a rge changes to 

t he rema i n i ng c oe f f i c ien t s . We feel it is  impo rt ant , howeve r ,  t o  emph a s ise 

t ha t , u n l e s s  one at tempt s t o  t a ke on boa rd these e f fect s ( a nd, in pa r t i c u l a r ,  

t he e f fe c t s  of Re s t a rt and more r igorous ava i l ab i l i t y - f o r - wo r k  t e s t s )  one 

c annot h ope to exp l a i n  recent de ve lopments at a l l  a c curat e l y . ( H a s ke l  a nd 

Ja c kman ( 1 9 87 ) provide co rr oborat ive evidence that t he Commu n i t y  P rogramme ,  in 

p a r t i cu l a r ,  h a s  he lped reduce l ong-term unemployment . )  

To f a c i l it a t e  a bet t e r  compa r i son o f  t he va r i ous  mode l s  used t o  expl a in 

c h a nges i n  u nemployment we have done two t h ings . F i r s t , we have re-est ima ted 

t he NI mode l ,  f i nding ( a s  did Wa rwic k )  t ha t  the equat ion is poo r l y  

spec i f ied . 2 4  Thus i t  i s  ha rdly s u rpr i s i ng t h a t  i t  exp l a i n s  t he past  rather 

poo r l y  - with a s t a nda rd error s ome 7 0 %  b igge r t ha n  that relat ing to our mode l 

( 3 6  c ompa red t o  2 2 ) . Sec ond , in o rder t o  ma ke a f a i r  c ompa r i s on bet ween our 

mode l a nd t hose used by t he LBS a nd HMT we h ave c a l cu l ated t he s t a nda rd e r ror 

24 As a c omp a r i son bet ween our equat i on with  a leve l s  equ a t ion the May 1 988 
vint age o f  t he Nat iona l Inst itute unemployment equat ion w a s  re - e s t imated 
ove r t he s ample pe r i od 1 9 7 1 : 4  t o  1 988 : 1 ( see "Nat iona l I n s t itute Mode l 

1 0 . 9 " May 1 988 ) . The Na t iona l Inst i t ute equa t ion c a n  be i n t e rpreted a s  

a n  e r ro r - c o r rect ion mode l ,  the dependent va r i able be ing t he f i r s t  
d i f fe rence o f  unemp loyment . The regre s s o r s  e n t e r  bot h a s  d i f fe rence and 

l a gged level te rms , plus t he lagged leve l o f  unemp l oyment . The regre s s o r s  

a re ma n u f a c t u r i ng a nd non-ma n u f a c t u ri ng emplo yment , a con s t an t  and a 
demograph i c  l abour s upply va r iable ( c iv i l i a n  labour f o r c e  and popu l a t ion 
of  w o r k ing a ge were both t r i ed)  . The equ a t ion w a s  e st imated bot h by OLS 
and IV ( u s ing t he Nat i on a l  Inst itut e ' s sugges t ed i n s t r ument s ) . I n  

a dd i t i o n ,  t he SEMS e f fect s we re both i n c l uded a nd excluded . T h e  re s u l t s  
t ended t o  give c oe f f i c ient s o f  t he wrong s ign t h a t  were a l s o  

i n s ign i f i ca n t . Indeed, t he pub l i s hed ve r s ion o f  the equat i on h a s  a 

t -va lue o f  o n l y  1 . 3  on t he non-ma n u f a c t u r ing employment c a t egory . The 

mos t  import a n t  point , howeve r ,  is t h a t  t he s t a nda rd e r ro r  of t he re 
e s t imated Na t i onal  I n s t itute equ a t i o n ,  a t  a round 3 6 ,  i s  a t  l e a s t  7 0 %  
l a rge r t h a n  our  prefer red d i f fe rence equat i on , even when a l lowance h a s  

been made f o r  t he e f fect of Spec i a l  Employment Mea su re s . T h e  mo st  recent 

ve r s i on of t he N a t i o n a l  Inst it ute model drops t he di st i n c t i on between 
manu f a c t u r ing and non-ma nu f a c t u ri ng employment growth i n  t he long run . We 

be l ieve t h i s  i s  wrong,  a s  is  e a s i l y  i l lust rated by look ing a t  t he 

i n c i dence o f  pa r t - t ime work ing a nd dist r ibut ion o f  ma le and fema le 

emp lo yee s .  Moreove r ,  the tests  pe r f o rmed a bove s uppo rt our  hypothe s i s . 
I t  i s  a l s o  c l e a r  t h a t , wha teve r leve l o f  disaggrega t ion o f  empl oyment i s  

u sed,  i t  i s  n o t  p o s s ible t o  rec on c i le a l l  o f  t h e  c h a nges i n  unemp loyment 

w i t hout re f e rence to S EMs and Re s t a rt e f fe ct s . 
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o f  t he c u r rent LBS equat ion in te rms of unempl oyme nt ( i e by subs t i t ut ing 

f it t ed values for  the ma le a nd fema le working populat ions and a c t u a l  va lue s of 

employment into the ide ntity li nk ing working populat ion with emp l oyment a nd 

unempl oyment in orde r t o  c a l c ulate fitted va lues for  unemployment ) . Th i s ,  at 

c l ose to 9 0  ove r t he pe riod 1 9 7 9 - 8 6 ,  is  much h igher t h an t h a t  o f  our pre f e r red 

mode l ,  so c a s t ing some doubt on Turne r ,  Wa l l i s  and Wh it leys ' c on c l u s i ons  that  

t he LBS  and HMT approach i s  "prefe rable on  economi c and s t a t i s t i c a l ground s '' .  

I t  i s  e spec i a l l y  c lea r tha t ,  a s  rega rds s t a t i s t i c a l  grounds , t he Bank mode l 

pe r f o rms very we l l . 

As  f o r  i t s  economi c bas i s ,  it cert a inly i s  the c a se that the Bank mode l does 

not ident i fy a leve l s  solut ion ( a s  Turne r ,  Wa l l i s  and Wh i t ley ma ke c l e a r )  

Wh i l s t  t h i s  does not prevent the mode l f rom be ing used succe s s f u l l y  i n  

f o rec a s t ing o r  s imu lat ion exe rcise s ,  i t  w i l l  me an that t he equat ion ca nnot be 

used t o  d i s c u s s  concept s which requ i re a solut ion in t he leve l  o f  unemployment 

( fo r  example , it doe s not tell us what the " n a t u r a l  rate " of unempl oyment i s ,  

a s s uming t ha t  one be l ieves i n  the usefulness o f  t h i s  t ype o f  con cept ) . 2 5  

De spite o u r  misgivings a s  t o  the usefulness o f  such a n  approach we dec ided t o  

t e s t  t he s e n s i t ivity of our previous result � b y  inc luding a n  e r r o r  co r rect ion 

t e rm i n  o u r  mode l ( de f i ned in t e rms of the leve l s  of unemployment , empl oyment 

and the popu l a t i on o f  working age ) . Ra ther t han impo se coe f f i c ient s i n  t h i s  

t e rm, w e  h a ve f o l l owed the two- step Grange r and Engle est imat i on procedure -

whe reby we f i r s t  a t t empt t o  est imate a eo- integrat ing vec t o r  ( i n t e rms o f  t he 

leve l s  o f  unemployment et c )  and then use the re s idua ls  f rom t h i s  equ a t ion a s  

t he e r ro r  c o r rect ion t e rm (denoted ERROR ) in  t he f u l l  dynamic equ a t ion ( wh i c h  

c a n  t hen b e  e s t imated us ing the u s u a l  "gene ra l -to-spe c i f i c "  me t hodol ogy ) . 2 6  

2 5  The ma in p roblem, i n  pra c t i c e ,  with t hese mode l s  i s  that  t he equ i l ib r i um 

unemp l oyment rate appe a rs t o  depend on the h i s t o ry o f  t he a c t u a l  

unemployment rate . Laya rd and Nicke l l  ( 1 986 ) , f o r  example,  present 

e s t ima t e s  which suggest t hat a la rge proport ion of t he rise in the a c t u a l  

ma le unemployment r a t e  wh ich took place bet ween 1 9 5 6 - 6 6  a nd 1 980-83 ( f rom 

1 . 9 6 %  to 1 3 . 7 9 % )  occu rred as a re sult of the nat u r a l  rate r i s ing ( f rom 

1 . 9 6 %  to 1 0 . 4 7 % ) . These st rong hyst e res i s  e f fect s sugge s t  t h a t  a mode l 

w i t h  a un ique equ i l ibrium leve l o f  unemployment i s  u n l i ke l y  t o  provide a 

rea l i s t i c  de s c r ipt ion o f  t he UK economy . For  a d i s c u s s ion o f  t he se i s sues  

see , f o r  example,  B l a nc h a rd and Summe rs ( 1 9 8 6 )  . 

2 6  Hendry ( 1 986 ) provide s a useful ove rview o f  these techn ique s . 



Thus we a im t o  e s t ima te two mode l s . F i r s t l y  a leve l s  equat ion o f  t he f o rm ;  
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a n d  secondly t he f u l l  dynami c mode l ;  
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where CUMRE S i s  the s t o c k  o f  ( cumulat i ve )  Re s t a rt inte rviews ( s o t h a t  

/lCUMRES = RE S )  a n d  A r e f e r s  t o  t h e  est imated coe f f i c ient s .  

2 4  

I n  s e a rc h i ng f o r  a e o - i ntegrat ing vec t o r  ( 1 2 )  we had di f f i c u l t y  i n  i dent i f ying 

s epa r a t e  r o l e s  f o r  the va rious employment t e rms outs ide manu f a c t u r ing . For  

t h i s  rea s on UMALE , UFMFTS , UFMP T and UOTHER we re ama lgama ted i n t o  one ( de f ined 

a s  U LOTHB ) . The result ing regre s s ion prov ides a t  be s t  wea k  evidence o f  a 

" l on g - r u n "  s olut ion between unempl oyment , employment and t he c i v i l i an l abour 

f o rce - with t he Augmented Di c key-Fu l l e r  test n ot being pa rt i c u l a r l y  c l o s e  t o  

i t s  c r i t i c a l  va lue ( see Table 5 )  . A pa rt i c u l a r l y  interest i ng f e a t u re o f  our  

re s u l t s ,  howeve r ,  i s  the c l ose c o r respondence bet ween t he pa rame t e r s  r e l a t ing 

to t he leve l s  t e rms a nd those f ound e a r l ie r  on t he dynamic ( growt h )  t e rms . 

Thu s ,  t he long- run c oe f f i c ient on manu f a c t u r ing empl oymen t  i s  f a i r l y  c l o s e  t o  

one , t h a t  o n  n on -ma n u f a c t u ring i s  " sma l l "  ( at l e s s  t h a n  one qua rt e r ) , wh i l st  

that  o n  t he popu l a t ion o f  working age i s  a round one - h a l f . 

When we t e s t ed down t o  f i nd a new dynami c equ a t ion ( in c l uding E RROR a s  the 

e r r o r  c o r re c t ion t e rm )  we again  f ound it neces s a ry t o  ama lgamat e  s ome o f  the 

n on -ma n u f a c t u r ing empl oyment t e rms t ogeth e r  ( see Table 5 ) . The new equat ion 

h a s  broadly the s ame c h a r a c t e r i s t i c s  as has our  s t i l l  prefe r re d  mode l ( f r om 

Table 4 ) , and a very s imi l a r  s i zed s t a nda rd e r r o r  ( o f  c lose t o  2 1 ) . Thus we 

h a ve demon s t r a t ed how it i s  po s s ible t o  provide a mode l wh i c h  exp l a i n s  t he 

p a s t  wel l ,  f o re c a s t s  a c c u r a t e l y  and gives a long-run s o l u t ion i n  t he level o f  

unempl o yment .  
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Clea r l y  i t  might be poss ible t o  impose long- run c oe f f i c i en t s  other  t h a n  t h ose 

obt a i ned f rom t he f i r s t  st age regress ion on t he employment va r iable s . For 

examp l e ,  one might want t o  assume that th ere a re no long - r un e f fect s f r om 

Re s t a r t . Howeve r ,  our resu l t s  show that  t he re a re c lea r di f fe re nces bet ween 

t he impact of i n c rea sed employment on unempl oyme nt depending on t he indu s t r i a l  

mix o f  t he i n c rease i n  employme nt and a l s o  on t he proport i on o f  t he ga i n  t h a t  

i s  due t o  f u l l  o r  pa rt-t ime employment .  La rge Re s t a rt a nd SEMs e f f e c t s  a re 

a l s o  s t i l l  requi red i f  we a re t o  t rack recent movement s in unemp l o yment a t  a 1 

a c c u r a t e l y . 



2 6 

Sect i on 5 :  The pe r s i stence of h igh unempl oyment as empl oyment rose du ring the 

1 9 8 0 s  

F i na l ly ,  we have used the preferred equat ion ( f rom Table 3 rathe r  than  

Table  5 )  t o  examine changes in unempl oyment ove r  t he l a s t  decade . Cha rt 7 

shows t he a c t u a l  ch anges in unemployment bet ween 1 9 7 2 : 1  a nd 1 9 8 8 : 3  t ogether 

w i t h  t he f it t ed va lues f rom our mode l . The mode l c l e a r l y  t ra c ks t he dat a  we ll 

t h roughout t he pe r i od, even ove r t he f i n a l  n i ne qua rt e r s  of the sample pe r i od 

when the number of registe red unempl oyed f e l l  st rongly . As we wou ld expect , 

muc h  o f  t he r i se in unemployment in the e a r l y  1 9 8 0 s  w a s  due t o  t he rapid 

dec l ine i n  ma n u f a c t u ring empl oyment . More recent ly empl oyment i n  t h i s  sector 

has r i se n ,  t hough only ve ry s l owl y ,  but this has been ove r s hadowed to a great 

extent by growt h in employment in other sect o r s  of t he economy . Although in 

n ume r i c a l  t e rms addit ional non-manufacturing empl oyment h a s  outwe ighed the 

recent r i se in manu f a c t u ring empl oyment it h a s  not he lped to reduce 

unemp l oyment much because a l a rge proport ion of t he growth h a s  been in fema le 

and pa r t - t ime employment . The e f fect f rom growth i n  employment in other 

s e c t o r s  has only  begun t o  counte rba l ance t he e f fect o f  a long-te rm de c l ine in 

ma nu f a c t u r ing empl oyment . 

The s h a rpe r f a l l  in unemployment t han r i se in emp loyment i n  recent yea r s h a s  

been due t o  t he int roduc t i on of Re s t a rt inte rviews a n d  s t r i c t e r  

a v a i l a b i l i t y - for-work t e s t s . Thus the Re s t a rt va r i able h a s  s ince e a r l y  1 9 8 6  

c ont ributed approxima t e l y  3 / 4  mi l l ion t o  the f a l l  i n  unemployment . I n  

addi t i on t o  t he t ime series  evidence on t he e f fect  o f  Re s t a rt ( Appendix 3 ) , 

f igures  pub l i shed i n  t he Employment Ga zette show t h a t , f o r  t he pe r i od May t o  

Qc t obe r 1 9 8 6 ,  o f  t he 5 2 3  thous and individu a l s  t hen invited t o  a t t end a n  

i n t e rview s ome 3 6 6  t hous and a t t ended a n d ,  a s  a result  o f  t he i n t e rviews , 8 6  

t ho u s a n d  c e a sed t o  c la im .  Some o f  these people w i l l  h a ve f ound j obs ( wh i c h ,  

o f  cou r s e , w i l l  b e  counted in o u r  employment t e rms ) w h i l e  othe r s  w i l l  have 

e n t e red Gove r nment s cheme s such a s  the Community P r ogramme ( and s o  a ga i n  w i l l  

b e  re f le cted i n  o u r  SEMs f igure s )  . Neve rt he le s s ,  a p ropo rt ion o f  the 

individu a l s  i n t e rviewed w i l l  have left  t he reg i s t e r ,  either bec a u s e  t hey we re 

not ent i t led t o  c l a im bene f i t s  or beca use t hey have s t opped l oo king f o r  work . 

The numbe r c e a s i ng t o  c l a im expre s sed a s  a percent a ge o f  the numbe r o f  

i n t e rviews w a s  2 3 % ,  a f i gu re wh ich i s  s omewhat h igher t h a n  o u r  e s t imated l ong

run c oe f f i c ient of 1 1 - 1 9 %  ( see Tables 3 and 5 ) . Howeve r ,  t he e s t imated 

c oe f f i c ient should be sma l le r  t han 2 3 % ,  due t o  t he fact that s ome individu a l s  

w i l l  b e  p l a ced o n  s c heme s  o r  in j obs f o l lowing t he i r  i n t e rviews a n d  t hu s  

c a p t u red e l sewhere i n  t he regre s s ion . 

s u rp r i s ing . 

Thus our re s u l t s  a re not at  a l l  
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Alt hough t h e  Re s t a rt prog ramme h a s  been ve ry s u c ce s s fu l  in helpin g  t o  reduce 

reg i s t e red unempl oyment t here a re seve r a l  reasons to bel ieve t ha t  i t s  e f fects  

may soon beg in t o  wane . F i r s t , t he number of Re s t a rt inte rviews i s  l i ke ly to 

dec l ine , ma i n ly because o f  the f a l l  i n  unempl oyment i t s e l f  - the poo l o f  

potent i a l  inte rviewees i s  bec oming sma l l e r . ( The l a t e s t  pub l i shed f igures 

reco rding t he numbe r o f  Re s t a rt inte rviews suggest that t he pe a k  rate o f  

inte rviews w a s  reached at t he end o f  1 9 8 7 . )  Second, the Res t a rt c oe f f i c ient 

may dec l i ne ove r  t ime bec a u se of t he nat ure o f  the s cheme - i ndividu a l s  a re 

r e - inte rviewed i f  t hey rema in o r  ret u rn t o  ( a ft e r  a spe l l  o f  employment ) the 

reg i s t e r .  Thu s ,  inte rviews w i l l  i n c re a s ingly comprise  second,  t h i rd o r  even 

f ou r t h  i n t e rviews , wh i c h  may be less  e f f e c t i ve than  i ni t i a l  meet ings . Aga inst 

t h i s , howeve r ,  i t  has to be noted t ha t  t he evidence ava i l able f r om rec u r s i ve 

e s t ima t i on doe s not show any de c l i ne in t he Re s t a rt c oe f f i c ient over t he 

s ample pe r i od st udied . 

One po s s ible expl anat ion for  our re s u l t s  wh ich we felt  needed t o  be te sted is  

that  ou r Re s t a rt v a r i able could have been pic k i ng up pa rame t e r  i n s t a b i l ity in 

t he other va r iables . To check this we ran  a n  equat ion l i ke that  s hown in 

Table 3 but which excl uded Re s t a rt , e s t imated ove r the s ame s ample pe r i od . 

Th i s  s howed l i t t le c hange in t he coe f f i c ient s on the employment v a r i ab le s , 

a lt h ough t he coef f i c ient on t he popu l a t ion o f  work ing age w a s  mo re t h a n  

h a l ved . The s t a nda rd e r ror of t he equat i on i s  s ign i f i ca n t l y  worse w i t hout 

Re st a rt ,  howeve r ,  and its forecast ing pe r f o rmance poo r . Hence , a s i x  pe r i od 

s t a t i c  f o re c a s t  t e s t  ( up t o  8 8 : 2 )  was f a i le d ,  w i t h  a C h i - squa red v a l ue o f  

1 8 . 0 , wh i le a n  equ a t ion including Re s t a rt p a s s e s  w i t h  a t e s t  va lue o f  8 . 7 .  As 

a f u r t h e r  t e s t  of the robustness  of the Re s t a rt e f fect  to va r i an t  

s pe c i f i c a t i o n ,  a second regre s s o r  was added f o r  cha nges i n  othe r s e c t o r  

emp l o yment which  t ook t he value zero be f o re 1 9 8 6  and t he a c t u a l  c h a nge f r om 

1 9 8 6  onwa rd . Th i s  proved t o  be i n s ign i f i c ant , howeve r ,  a n d  did not reduce t he 

s ign i f i c ance  o f  t he Re s t a rt c oe f f i c ient i n  t he regres s ion . 

F i n a l ly we t r ied u s ing a re curs ive l e a s t  s qu a re s  programme over t he who le 

s amp le ( aga i n  e x c l uding Re s t a rt o f  course ) . The e s t imat e s  o f  t h e  c oe f f i c ient 

on ma n u f a c t u r ing employment a re f a i r ly s t able , wh i l s t  t he c oe f f i c ient on other 

ma le emp l oyment rea che s  a low point ( o f  a round - 0 . 5 ) ove r t he late 1 9 7 0 s  a nd 

e a r ly 1 9 8 0 s  b e f o re r i s ing t o  a round - 0 . 1  by t he end o f  t he s ample . These 

r e s u l t s  a re s en s i t ive to t he s i z e  of the w i ndow chosen , howeve r ,  t he re s u l t s  

p re sented be ing ba sed o n  a window comp r i s ing 2 5  observa t ions . The s l ight 

det e r i o r a t i on i n  s t ab i l it y  of t he c oe f f i c ients  w i t ne s sed t owa rds t he end of 

the s ampl e  provide s  s ome ( l imited)  evidence of p a ramet e r  i n s t a b i l i t y  ( i ndeed 
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t he l abour suppl y  coe f f i c ient becomes nega t i ve t owa rds t he end o f  the s ample ) . 

H oweve r ,  the f a i l ure of the model t o  expl a i n cha nge s in  unempl oyment i n  recent 

yea rs p rovides addi t i onal suppo rt for the Re s t a rt va riable , leading us  t o  

c o n c l ude t h a t , wit hout such a var iable , one c a nnot f u l l y  exp l a in the f a l l  i n  

unempl oyment . 
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Sect ion 6 :  Conc l u s i ons  

I n  this  pape r we have t r ied t o  improve our unde r s t a nding o f  the cha nges in the 

re l a t ionship bet ween unemployment and empl oyment ove r the past t wo decades . 

I n  doing s o  we have shown that it i s  import ant t o  dist ingu i s h  bet ween 

employment by indust r i a l  sector  and by sex and bet ween f u l l  and p a r t - t ime 

fema le workers . Our re s u l t s  sugge st  t hat , a l t hough unemployment i s  f a l l ing 

bec a u s e  t h e re a re mo re j obs , it is  a l so  t rue that  much o f  t he dec l i ne in t he 

c l a imant count wh i c h  h a s  occurred s ince mid- 1 9 8 6  h a s  been due t o  a s h i f t  in 

t he unemp l oyment / emp l o yment re l a t ion s h ip re s u l t ing f rom changes i n  the 

Government ' s  ra nge o f  Spec i a l  Employment Mea s u re s  - e spec i a l l y  t he 

i nt r oduct i on o f  more r igorous a va i labi l i t y - fo r -wo r k  t e s t s  and t he rapid growth 

in t he Re s t a rt programme . 



Appendix 1 :  Test S t a t i s t i c s  

We u s e  t he fol l owing tes ts ; 

� 1 ( . )  Modi f ied Lagrange-mult ipl ier stat i s t i c for test ing aga i n s t  res idua l  

a u t o c o r r e l a t ion ( see Ha rvey ( 1 9 8 1 ) ) .  

3 0 

�2 ( . )  Wa ld s t a t i s t i c  for test ing aga inst t he relevant unrest r i cted ma inta ined 

mode l ( see H a rvey ( 1 9 8 1 ) ) .  

� 3 ( . )  Chow ' s s t a t i s t i c  for  test ing pa rameter constancy ( see Chow ( 1 9 6 0 ) ) .  

� 4 ( . )  Whi t e ' s  s t a t i s t ic for test ing against res idua l heterosceda s t i c i t y  ( s ee 

Wh i t e  ( 1 9 8 0 ) ) .  

* 
� 4 ( . )  Engle ' s ARCH s t a t i s t i c  for test ing aga inst res idu a l  heteros ceda s t i c i t y  

( see Engle ( 1 9 8 2 ) ) .  

e 1 ( . )  Lagrange mu l t iplier s t a t i s t i c  for test ing against re s idua l  

a ut o c o r re l a t ion ( s ee Ha rvey ( 1 9 8 1 ) ) .  

* e 1 ( . )  L j ung-Box s t a t i s t i c for test ing aga inst re s idua l  autocorre l a t ion ( see 

L j ung and Box ( 1 9 7 8 ) ) .  

e 3 ( . )  Hendry ' s  s t a t i c  ' forecast ' stat i s t i c  for  test ing p a r amet e r  const a n cy 

( see D a vidson , Hendry ,  S rba , and Yeo ( 1 9 7 8 ) ) .  

e ; ( . )  Hendry ' s  dynamic ' forecast ' s t a t i s t i c  f o r  test i ng pa r ameter  c o n s t a n c y . 

Thi s  i s  equ i va lent t o  e 3 ( . )  except that when ca lculat ing t he f o re c a s t  

predicted v a l u e s  ( ra t her t h a n  actua l s )  a re used for  a l l  lagged dependent 

v a r i ab l e s . 

e 4 ( . )  Breusch  and Paga n ' s s t a t i s t ic for  test ing against re s idua l  

hete r o sceda s t i c i t y  ( see B reusch a nd P agan ( 1 9 7 9 ) ) .  

e : ( . )  Engle ' s  ARCH s t a t i s t i c  for  test ing aga i n s t  re s idua l  hete ros ceda s t i c i t y  

( see Engle ( 1 9 8 2 ) ) .  

e 5 ( . )  J a r que and Be ra ' s s t a t i s t i c  for  test ing against non-norma l it y  i n  t he 

r e s i du a l s  ( ba sed on s kewne s s  and exce s s  kurt o s i s ) ( see Ja rque and Be r a  

( 1 9 8 0 ) ) .  



A l l  t he � ( . )  t e s t s  a re F-te st s ,  wh i l st the t ( . )  te s t s  have c h i - squa red 

dist r ibut ions . 
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�7 ' ta a nd � 9 a re t e s t s  for  n o rma l i ty . �7 i s  the Shapi ro-Wi l k  s t a t i s t i c  ( see 

Madda l a  ( 1 9 7 9 ) ) ,  wh i l st  �8 and � 9 a re t e s t s  f o r  s ke wness  and k u rt o s i s  ( see 

K i e f e r  and S a lmon ( 1 9 8 2 ) ) .  
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Appendix 2 :  Est imates of SEMs E f fects 

Unt i l  1 986 the Depa rtment of Employment pub l i shed mont h l y  est ima t e s  of the 

e f fe c t s  o f  spec i a l  employment me as ures on registered unempl oyment . Keat ing 

( 1 986 ) regre s sed changes in the published registe red e f fect upon changes in 

t he numbe r s  supported by each of the various s chemes . In  t h i s  way he hoped t o  

ret r i eve t h e  f o rmu lae b y  which the Depa rtment of Employment made i t s  

e s t ima t e s . 2 7  Some o f  the sc hemes were est ima ted t o  have l it t le e f fect . 

H oweve r ,  f i ve s c heme s - the Yout h Oppo rtunity P rogramme ,  Commun i t y  P r ogr amme , 

Youth T r a i n ing Scheme , Young Wo rkers Scheme a nd Tempo r a ry Short T ime Wo rk ing 

Compens a t ion Scheme - we re found to have cont ributed s igni f i cant l y  to t he 

t ot a l  e f fect a t t r ibuted to SEMs . Alt hough the t ot a l  e s t ima ted e f fect ivene s s  

o f  t he s cheme s cea sed t o  be publ ished a fter ea r l y  1 98 6 ,  because t he numbe rs 

s uppo rted by the mea s u res a re st i l l  ava i l able , 28 then t he coe f f i c ient s 

represent ing t he individual  register e f fects  of these s cheme s c a n  be app l ied 

to t he s e  n umbe rs t o  obtain  est imates of t he t ot a l  register  e f fect s .  There 

a re ,  howeve r ,  a number of addi t iona l problems ; 

1 The publ i shed tot a l  regi ster ef fect inc ludes t he e f fect  on yout h 

unemp l oyment . The unempl oyment regre s s i ons de s c r ibed in  t h i s  paper use 

s e a s on a l ly a d j us ted unemployment excl uding school leave r s . 2 9  

2 S ince 1 986 there have been a number of new s cheme s ,  for  example , the New 

Wor k e r s  S cheme , Jobst a rt etc . We have no direct way of e s t imat ing t he 

reg i s t e r  e f fect ivene s s  of these sc hemes . 

2 7  I n  f a c t , t h i s  i s  a rather grand way t o  de s c r ibe what i s  a ve ry i n f o rma l  

proce s s . The Depa rtment o f  Employment do use coe f f i c ient s f o r  e a ch s cheme 

w i t h  many of these ha ving been pub l i s hed in t he Publ i c  Expendit u re Wh ite 

P a pe r  f o r  1 985 /86 . The coe f f ic ient s a re based on evidence f rom 

a dmin i s t r a t ive dat a ,  pos t a l  monito ring su rveys a nd inte rview s u rveys w i t h  

employe r s ,  pa rt i c ipant s ,  etc . This proce s s  has been de s c r ibed a t  various  

t ime s f o r  d i f fe rent s chemes in a rt ic les in t he Employment Gazette  (eg  an  

a rt i c le on t he Young Worke rs  Scheme appe a red in Ma y 1 986 ) . The  Dep a rtment 

of Empl oyment st opped publishing count e f fect s in 1 98 6 ,  f o l lowing a 

de c i s ion t o  cea se est imat ing count e f fects for  YTS wh ich w a s  rega rded a s  a 

t ra in i ng programme rather than a n  employment mea s u re . 

28 P ub l is hed month l y  in  t he Employment Gazette Tables 9 . 1  and 9 . 2 .  

2 9  The unemployment count wa s rede f ined in Oct obe r 1 988 t o  excl ude t hos e a ged 

unde r 1 8 .  
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3 The reg i s t e r  e f f ect ivene s s  o f  any one s cheme i s  l i kely t o  vary over 

t ime . A s i mple OLS regre s s ion can not t a ke a c c ount of t h i s . Howeve r ,  a 

Ka lma n f i l t e r  ba sed approach c a n  be used t o  upda te the reg i s t e r  

e f fect iveness  coe f f i c ie nt s ove r t h e  pe r i od t o  ea rly 1 986 f o r  which  t he 

Depa rtment of Empl oyme nt est ima te o f  e f fect i vene s s  h a s  been pub l i shed . 

4 W i t h  respect t o  individu a l  s cheme s ,  t here a re pos s ible problems 

c o n c e r n i ng t he YTS and Commun ity P rog r amme coe f f i c ient s e s t imated by 

Kea t i ng . The Yout h T r a in i ng S cheme h a s  seve r a l  e f fe ct s . I n  many c a ses 

a YTS pa rt i c ipant will f i l l  a newly c reated j ob . I n  s ome c a s e s , 

h oweve r ,  t he pa rt i c ipant w i l l  be f i l l ing a j ob t h a t  would have exi sted 

a n ywa y . I n  e it he r  case t he e f fect on the adu l t  unemployment c ount i s  

l i ke l y  t o  b e  much sma l l er t h a n  t h e  6 0 %  e s t imated b y  Keat ing a n d  w i t h  t he 

c h ange in  regu l a t ions concerning under 18 yea r  o lds l a s t  Aut umn , t he 

e f fect i s  l i kely t o  be come even sma l le r . On t he other h a n d ,  individu a l s  

pa r t i c ipa t ing in  t h e  Community P rogr amme a re l i kely t o  h a ve a lmo st  a 

one-to -one e f fect on t he unemployment reg i s te r ,  h igher t h a n  s ugge sted by 

Keat ing' s e st ima tes ( a l t hough one a l s o  needs t o  t a ke i n t o  a c c ount t he 

f a c t  t hat t he count e f fect inc l ude s supe r v i s o r s  and pa r t i c ipant s f rom 

other groups who a re gi ven wa i ve r s  t o  exempt t hem f rom bene f i t  

regu l a t ions - these ma y reduce t he count e f fect t o  a l i t t le be low one ) . 

5 Due t o  the s i ze of t he YTS and the Commu n i t y  P rogramme i t  i s  c l e a r  that  

t he s e  t wo s cheme s form t he bulk  o f  the SEMs e f fect on  u nempl oyment . I n  

t h e  pe r i od s i nce 1 98 6 ,  howeve r ,  we be l ieve t h a t  Re st a rt a n d  t he 

a c t i v i t i e s  o f  c l a ima nt advi s o r s  have a l s o  had l a rge e f fe ct s . Ne i t he r  

Re st a rt n o r  c l a imant advi s o r s  c a n  b e  a s se s sed u s ing the above met hod 

a n d ,  t he r e f o re , the number of Re s t a rt i n t e rviews e n t e r s  d i re c t l y  i n t o  

t he e s t imated employment / unemploymen t  re l a t i onship . 

6 I t  i s  poss ible t o  obt a in a rea s onably a c c u r a t e  t ime s e r i e s  f o r  the t ot a l  

e f fe c t  o f  S EMs on  unemployment b y  us ing e s t ima t e s  o f  the individu a l  

reg i s t e r  e f fect i vene s s  o f  s c heme s t oget her w i t h  t h e  numbe r s  a c t u a l l y  

pa rt i c ipa t ing . It  i s ,  howeve r ,  a l s o  n e ce s s a ry t o  obt a i n  a me a su re o f  

t he e f fect o f  SEMs on empl oyment . Th i s  i s  mo re di f f ic u l t  s in c e  n o  

pub l i shed f igures e x i s t  t o  gu ide u s  a n d  s o  w e  mus t , t h e r e f o re , app l y  

s e n s i b l e  e s t ima t e s . Howeve r ,  o c c a s iona l a r t i c le s  i n  the Emp loyment 

G a z e t t e  out l ine t he e c onomic e f fe c t s  o f  va r i ous s cheme s ( t he Y T S  s cheme 

w a s  a s s e s sed i n  Oct obe r 1 987 a nd t he Augu st  1 9 88 i s sue cont a in s  a u s e f u l  

d i s c u s s i on o f  recent changes t o  employment s t a t i s t i c s )  and i t  i s  

po s s ible t o  u s e  these r e s u l t s  t o  e s t ima t e  the e f fe c t  o n  emp loyment . 
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These st udies show that the ma j o rity o f  S EMs places a re i n  t he non 

ma n u f a c t u r i ng sector . Thu s ,  we ma ke an a s s umpt ion a s  t o  t he proper io� 

o f  t o t a l  S EMs employme nt  eff ect s wh ich fall  on the non-ma n u f a c t u r ing 

sect o r . 
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As we l l  as us ing t radi t i ona l regres s i on a n a l y s i s  we have t r ied t o  a s se s s  t he 

unde r l y i ng pa t h  o f  unemployment by us ing a Ka lman f i l t e r  mode l on mon t h l y  dat a 

in o rde r t o  t a ke into a c c ount Re s t a rt inte rviews . The wo rk sugge s t s  t h a t  

f a l l s  i n  unde r lying unempl oyment du r ing 1 9 8 7  d i d  n o t  e xceed 1 5 , 0 0 0  pe r mon t h ,  

w h i c h  c ompa res w i t h  a c t u a l  f a l l s  o f  u p  t o  5 0 , 0 0 0 . 

wa s e s t ima ted a t  bet ween 1 8  a nd 2 0 % . 

The imp l ied Re st a rt e f fect 

The t echnique involves regre s s ing t he change i n  unemp loyment on a l inea r  t rend 

a n d  t he n umbe r of Re s t a rt inte rview s ,  whe re both t he t rend and t he e f fect o f  

Re s t a rt a re pe rmit ted t o  va ry ove r t ime . 3 0  T h i s  a l l ows u s  t o  a s cert a i n  

whe t h e r  t he Re s t a rt c oe f f i c ient h a s  t e nded t o  f a l l  ove r t ime , a lt hough no such 

evidence was found f o r  the pe riod under con s ide r a t ion ( Ja nu a ry 1 9 8 1  t o  

Feb rua ry 1 9 8 8 ) . 

To t e s t  whet her t he Re s t a rt va r i able i s  proxying t he a c t i v i t y  o f  c l a ima nt 

adv i s o r s  ( a s  we l l  as of Re st a rt inte rviews t hemselves ) ,  we a l s o  t r ied 

e s t ima t ing a t rend f o r  short - t e rm unempl oyment with t he numbe r o f  Re s t a rt 

i n t e rviews inc l uded a s  a regre s s o r . Aga in we f ound evidence o f  a s ign i f ic ant 

role f o r  Re st a rt . S ince it i s  only t he long-term unemployed who a re 

i n t e r v iewed unde r  t he s cheme t he s ign i f i c ance o f  t he Re st a rt v a r i able i n  

e xp l a i n ing short - t e rm unemp l oyme nt provide s  evidence t h a t  s ome o t h e r  f a c t o r  

h a s  been he lping t o  reduce the count . The most  obv i ous c andida t e  i s  mo re 

r igorous ava i l abi l i t y-fo r-work tes t s . Hence , t hrough out o u r  work  we s t re s s  

t ha t  o u r  Re s t a rt va r i able (RES ) ma y b e  p i c k ing u p  t he e f fe c t s o f  both t he 

Re s t a rt programme a nd a va i labi l i ty- f o r-work t e st s . 

3 0  Det a i l s  o f  t he t e c h n i que a re g iven in We s t ,  H a r r i s on and P o l e  ( 1 9 8 8 )  . 
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Appendix 4 :  Da t a  Sources 

All data a re sea sona l l y adju sted,  me asured in t housands and t a k en f r om the 

Depa rtment of Employment Ga zet t e ,  unless otherwise st ated . 

LU 

LEMF 

LEG 

LHMF 

LE 

LOTH 

P OWA 

C LF 

RES 

Unemployme nt (UK )  . 

Man u f a c t uring employment (UK)  . 

An a d j u s tment i s  made t o  GB f igures in  o rde r t o  t a ke i n t o  a c c ount 

empl oyment in  Northern I re l and . 

Emp l oyment in  the non -t rading gene r a l  gove rnment sector  ( inc luding 

t hose i n  the Armed Forces ) .  

Source : Cen t r a l  S t a t i s t i c a l  Off i ce . 

Numbe r employed in the Armed Forces ( UK ,  t wo qua rt e r  moving 

a ve rage ) . 

Employees in  employment ( UK ,  two qua rter moving a ve rage ) . 

Empl oyment in  t he non-manufact ur ing sect o r . 

Def ined a s  LOTH = LE -LEG-LEMF+LHMF . 

P opu l a t ion of work ing age ( GB )  . 

P opul a t ion of ma les aged bet ween 1 6  and 6 4  a nd fema l e s  aged be t ween 

1 6  and 5 9 .  Annu a l  observa t i ons interpo lated t o  obt a i n  qua rte r l y  

e s t ima te s . 

Sou rce : Office  of Populat ion Cen suses and Su rveys . 

C iv i l i a n  Labour Force ( GB ) . 

C i v i l i a n s  aged 1 6  a nd ove r who a re e i t her in  paid wo r k  o r  a c t ively 

s ee k i ng i t . 

Annu a l  obse rva t i ons interpolated t o  obt a in qua rt e r l y  e s t imates . 

( Note that  t he f igures have been adj usted t o  a l low f o r  t he c h a nge 

f rom t he f o rme r labour f orce mea s u re to the I LO / OECD mea s u re . See 

Emp loyment Ga zette - Apr i l  1 9 8 9 . )  

Numbe r o f  Re s t a rt inte rviews conducted within  t he pe r i od ( G B )  . 



UMALE 

UFMP T 

UFMFT 

UOTHER 

LSE 

S EMSLU 

SEMSLEMF 

S EMSOTH 

NOTE 1 

Numbe r o f  ma le employees in t he non-ma n u f a c t u r ing sector  ( UK )  . 

De f ined u s i ng publ is hed f igures re lat ing t o  t ot a l  numbe r o f  ma le 

emp l oyees (UK )  minus t hose in manu f a c t u r ing , where the latter  i s  

c a l c u l a t ed b y  subt ract ing t he numbe r of fema le employee s i n  

ma nu f a c t u r i ng ( G B )  f rom LEMF . 

Numbe r o f  pa r t - t ime fema le emp l oyee s in t he non-ma n u f a c t u r ing 

sector  (GB )  . 

De f ined by subt ract ing the numbe r o f  fema le p a r t - t ime r s  i n  

ma nu f a c t u r ing from t h e  t ot a l  n umbe r o f  fema le p a r t - t ime r s  ( G B )  

Numbe r o f  fema le f u l l -t ime employees i n  t he non-ma n u f a c t u r ing 

sector . 
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De f i ned by subt ract ing UFMP T f rom t he numbe r o f  fema le empl oyees in 

non -ma n u f a c t u r ing ( t he l a t t e r  havi ng been c a l cu l a t ed as t he t o t a l  

number o f  fema le empl oyees ( UK )  minus t hose in man u f a c t u r i ng (GB ) ) .  

Other non -ma n u f a c t u r i ng empl oyment ( p r ima r i l y s e l f -empl oyed and 

Armed Forc es ) . 

Def ined a s  UOTHER ( LOTH + LEG+LSE ) -UMALE -UFEMP T -UFEMFT . 

S e l f -empl oyed ( UK )  . 

E f fect of spe c i a l  employment mea s u re s  on t he adu l t  unemployment 

c ount ( s ee Appendix 2 )  . 

E f fect o f  spe c i a l  employment mea s u re s  on ma n u f a c t u r ing employment 

( see Appendix 2 )  . 

E f fect o f  spe c i a l  employment mea s ures on non-manu f a c t u r i ng 

emp loyment ( see Appendix 2 ) . 

D a t a  on fema le pa rt -t ime employment i n  Great B r i t a in i s  only  

a va i l able qua rt e r l y  s ince June 1 9 7 8 .  Be f o re 1 9 7 8  we  r e l y  on 

annu a l  observa t i on s  f rom t he census o f  employment i nt e rpolated to 

obt a in qua r t e r l y  da t a . 

2 I t  was de c i ded not t o  ma ke a rb i t r a ry a s sumpt ions about compo s i t ion 

of emp loymen t  in Nort h e rn I re l a n d . The re f o re s ome o f  t he 

d i s a ggrega t e d  empl oyment c ategories cont a in e lement s  o f  empl oyment 

re l a t ing to Northern I re land . These a re not t hought t o  

s ign i f i c a nt l y a f fect our r e s u lt s . 



Table l :  Tes t s  on Mode l s  ba sed on Equation ( 7 )  

3 8  

C o l umn A re f e r s  t o  the o l d  Ba nk  model ( c oe f f i c i ent s imposed ) ,  wh i l st C o  umn B 

i s  a f reely  est imated ve rsion of the same model . 

Aut ocorre l a t ion 

11 1  ( 4 ,  8 6 )  

Heterosceda s t i c ity 

N o rma l i ty 

'�'7 

P a r amet e r  S t ab i l ity < a ) 

A 

1 2 . 6  � 

3 4 . 7  � 

5 1 . 2  � 

1 0 . 3  � 

0 . 9 9 

- 0 . 2 1  

3 . 2 4  

7 . 0  

2 3 . 8  � 

B 

2 3 . 5  � 

4 9 . 1  � 

8 8 . 3  � 

1 4 . 3  � 

0 . 9 6 

- 0 . 8 8 � 

5 . 5 0 � 

2 . 8  

8 6 . 4  � 

Det a i l s  o f  t he t e s t s  used a re given i n  Appendix 1 .  

� imp l i e s  s ign i f i cant at the 9 5 %  level . 

( a )  The s ix-pe r i od forecast tests  a re ba sed on t he period 1 9 8 5 : 1  - 1 9 8 6 : 2 .  
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Table 2 :  S ome Mode l s  based on Equat ion ( 8 )  

Dependent va r i able ; 6ULU 

A B c 
Exp l a n a t o r y  
Va r i ables  Coe f ( t -va lue ) 

6ULU - 1  0 . 3 6 ( 5 . 7 )  0 . 5 3 ( 6 .  4 )  

6POWA 0 . 5 0 ( 4 .  8 )  0 . 2 4 ( 2 . 4 )  

6POWAA 0 . 1 8 ( 2 . 9 )  

6ULEMF - 0 . 8 7 ( 1 8 . 4 )  - 0 . 62 ( 1 0 . 1 )  - 0 . 7 5 ( 1 0 . 7 )  

6ULEMF - 1  0 . 3 0 ( 2 . 9 )  

6ULOTHA - 0 . 2 4 ( 5 . 0 )  - 0 . 1 3 ( 3 .  0 )  

6ULOTHB - 0 . 0 8 ( 2 . 5 )  

6LEG - 0 . 2 0 ( 2 . 2 )  - 0 . 1 2 ( 1 . 6 )  

RES - 0 . 1 8 ( 7  . 1 ) - 0 . 1 3 ( 5 . 9 )  - 0 . 1 1 ( 4 .  8 )  

DUMMY 3 3 6  ( 4 .  0 )  1 3 4  ( 1 .  7 )  

S ample Pe r i od 1 9 6 4 : 3  - 1 9 8 7 : 4  1 9 6 4 : 3  - 1 9 8 7 : 4  1 9 6 5 : 1  - 1 9 8 7 : 4  

R2 0 . 8 8 0 . 9 2 0 . 9 3 

SEE 2 6 .  4 2 2 . 6  2 0 . 7  

DW 0 . 8 4 1 . 2 8  1 .  8 7  

7 
where P OWAA 1 r P OWA 

- i  
8 i = O  

A l l  o t h e r  va r i ables  a re a s  de f ined i n  t h e  text . D a t a  sources  a re g iven in 

Appendix 4 .  
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Te st s ;  

Aut ocorre l a t i on 

'7 1  ( 4 , 8 4 )  1 1 . 2  41 4 . 6  41 0 . 6  

3 2 . 7  41 1 7 . 2  41 2 . 5  

4 7 . 5  41 1 7 . 3  41 1 . 6  

Het e ros ceda s t i c i ty 

0 . 1  0 . 0  0 . 3  

No rma l i ty 

'�'7 0 . 9 8 0 . 9 7 0 . 9 7 

'�'a - 0 . 4 3 0 . 4 6 0 . 5 4 41 

'�' 9  4 . 6 6 3 . 0 4 3 . 2 1 

P a rame t e r  S t ab i l i ty ( a )  

t 3 ( 6 ) 2 . 1  2 . 2  2 . 5  

* ( 6 )  t 3 2 . 3  1 . 2 

t 3 ( 1 2 )  5 9 . 0  41 4 7 . 4  41 4 2 . 6  41 

Det a i l s  o f  t he t e s t s  u sed a re given in Appendix 1 

41 imp l i e s  s ign i f icant  at  the 9 5 %  leve l  

( a )  T h e  s ix-pe r iod fo rec ast  t e s t s  a re based on the pe riod 1 9 8 5 : 1  - 1 9 8 6 : 2 .  



Table 3 :  S ome Mode l s  based on equat ion ( 1 1 )  

Dependent va r i a b l e ; 6ULU 

Expl a n a t o ry 

Va r i ab l e s  

6POWA 

6ULEMF 

RES 

6UMALES 

6UFMFTS 

6UFMPT 

6UOTHER 

a o 

S amp l e  P e r i od 

SEE 

�2 

DW 

Test s :  

Aut o c o r r e l a t ion 

f 1 ( 4 )  

H e t e r o s ceda s t i c i ty 

* 
t 4 ( 1 ) 

No rma l i ty 

t 5 ( 1 )  

'�'8 

., 9 

D 

0 . 3 0 ( 1 .  7 )  

- 0 . 9 0 ( - 1 1 . 9 )  

- 0 . 1 7 ( - 4 . 8 )  

- 0 . 2 6  ( - 3 . 1 ) 

- 0 . 1 2 ( - 1 . 6 )  

- 0 . 0 7 ( - 0 . 7 )  

- 0 . 0 5 ( - 0 . 6 )  

0 . 5 8 ( 5 .  5 )  

1 9 7 2 : 1 - 1 9 8 8 : 3  

2 2 . 2  

0 . 7 7 

1 .  8 3  

2 .  6 7  

0 . 0 2 

1 .  8 4  

- 0 . 1 1 

2 . 2 2 

E 

0 . 2 2 

- 0 . 9 1 

- 0 . 1 8 

- 0 . 2 3  

0 . 6 1 

1 9 7 2 : 1  -

2 2 . 0 9 

0 . 7 6 

1 .  9 2  

2 . 4 2 

0 . 0 1 

2 . 0 0 

- 0 . 0 8 

2 . 1 7 

4 1 

( 1 . 3 )  

( - 1 2 . 0 )  

( - 5 . 4 )  

( - 3 . 3 ) 

( 6 . 1 ) 

1 9 8 8 : 3  



Table 4 :  A mode l based on Model C of Table 2 us ing a shorter s ample pe r iod 

Dependent va r i able ; �ULU 

Exp l a n a t o ry va r i ables F 

�ULU_ 1 0 . 5 7 

�POWA 0 . 1 3 

�ULEMF - 0 . 8 2 

�ULEMF_ 1 0 . 3 9 

RES - 0 . 0 8 

�ULOTHB - 0 . 0 8 

S ample P e r i od 1 9 7 2 : 1 -

S EE 2 2 . 2  

�2 0 . 9 3 

DW 1 .  9 6  

Test s 

Aut o c o r re l a t ion 

2 . 5 2 

Heterosceda s t i c i ty 

2 . 9 3 

No rma l ity 

t 5 ( 1 ) 2 . 6 8 

0 . 4 0 

2 . 4 2 

( 5 .  4 )  

( 1 . 2 )  

( - 9 . 4 )  

( 3 .  0 )  

( - 3 . 6 )  

( - 1 . 7 )  

1 9 8 8 : 3  

4 2  



Table 5 :  A Model based on ( 1 2 )  and ( 1 3 )  

Dependent va r i able ; ULU 

Exp l a n a t ory va r i ables  

ULEMF 

ULOTHB 

POWA 

CUMRE S 

c 

- 0 . 8 6 ( 1 6 . 1 ) 

- 0 . 2 1  ( - 3 . 8 ) 

0 . 4 7 ( 4 . 8 ) 

- 0 . 1 1 ( 5 . 1 )  

- 3 9 8 5 . 0  ( - 1 . 4 )  

4 3  

Dependent va r i able ; 6ULU 

Explana t o ry var i ables G 

0 . 6 0 ( 5 .  6 )  

6POWA 0 . 0 5 ( 0 . 4 )  

6ULEMF - 0 . 7 7 ( 8 .  6 )  

6ULEMF_ 1 0 . 3 7 ( 2 . 9 )  

RES - 0 . 0 8 ( 3 . 3 ) 

6UFMFTS ) 
6UFMPTS � 
6UOTHER J 

- 0 . 0 0 1  ( 0 . 0 2 )  

6UMALE - 0 . 1 4 ( 1 . 7 ) 
-

ERROR - 0 . 0 6 ( 1 . 7 ) 

S ample pe r i od 1 9 7 2 : 1  - 1 9 8 8 : 3  S ample pe r i od 1 9 7 2 : 2  - 1 9 8 8 : 3  

SEE 9 1 . 2  SEE 2 1 . 4  

�2 0 . 9 9 � 2 0 . 9 4 

ADF 2 . 3  DW 1 .  9 2  

Te s t s  

Aut ocorre l a t ion 

' 1 ( 4 )  2 . 8 9 

Hetero s ceda s t i c i ty 

* 
t 4 ( 1 )  = 2 . 9 3 

No rma l i ty 

' 5 < 1 l 2 . 4 5 

0 . 3 3 

2 . 3 2 

NOTE : D a t a  u s ed t o  e s t ima t e  t h i s  mode l include t he l a t e s t  emp loymen t  

e s t i ma t e s  (ba sed o n  t he 1 9 8 8  Labou r Force Su r vey ) . 
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