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Introduct ion 

Th i s  pape r d i s cus s e s  some r e search unde r taken in orde r to  imp rove the 

prope r t i e s  of the earnings e qua tions in the Bank of Engl and's quarterly 

macroeconomic model o f  the UK economy . As such it repre sents part of a 

continuing res earch programme at the Bank aimed at improving the theore t i cal 

and empirical properties of the var ious equations which cons t i tute the labour 

marke t of this mode l . 

The labour market in the Bank mode l is  currently disaggregated into three main 

sec tors : the manufac turing sec tor (which inc ludes tho se  publ ic  c orpora t ions 

de fined as manufac turers in the 1 9 80 Standard Indus trial Clas s i ficat ion ( SI C » , 

the non-t r ad ing publ ic  se c tor  and a s ec tor wh ich inc o rporates  the non 

manufactur ing private sector and non - manufac turing publ i c  corporations . ( The 

last s ec tor i s  referred to in th is pape r as the non-manufac turing sec tor, for 

ease of expos i t ion . ) l Al though there is  a mode l vari able for earnings in 

publ i c  corporat ions , which pl ays an important part in ensur ing that publi c 

sec tor income i s  accurate ly modelled in forecasts and s imulations , the leve l 

of th is var iable depends solely on earnings in the non - manufacturing sec tor 

(wh i ch includes the maj ori ty of publ ic corporat ions ) .  

Mos t  of the quar terly macroeconomic models o f  the UK e conomy have a degree of 

disaggregation in the labour market s imilar to that in the Bank mode l whi le 

the annual models tend to work w i th highly aggregate labour marke t s . 2 ( For 

a surve y o f  the labour marke ts in the main UK mode ls see Wal l i s  et al ( 19 8 6 ) . )  

One p o s s i ble interpre tat ion of this is  that in the shor t - run interac t i ons 

between sectors are very important in the wage de termination process  while  in  

the long run wages are determined entirely by fundamental forces  o f  supp l y  and 

demand . Th e r e  c an be no doubt , howeve r ,  that  a c e r ta i n  d e g r e e  o f  

di saggregat i on provides advantages not only i p  giving a mode l a r i cher dynamic 

s t ruc ture but a l s o  if  the determinants o f  wages di f f e r  m arke dly ac r o s s  

sec tors . 

1 I t  is  referred to as the ' other ' sector in the Bank o f  Engl and model 
manual . 

2 An exception to this is  the National Ins t i tute's quar terly mode l wh ich has 
a s ingl e aggr e ga t e  e a rn ings equat ion . Neve r the l e s s , the Na t i onal 
Ins t i  tute doe s  recogn i s e  th e importance o f  intersec toral e ffects  when 
model l ing earnings ( s ee , for example,  Fos ter , Henry and Trinder ( 1 9 8 6 » . 
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An important re sult pre sented in this paper �s that intersectoral e ffects are 

important in the wage de termination process . Each of the preferred e quations 

has earnings in at least one of the other sec tors as an explanatory variable . 

Other important de terminants of  nominal earnings in these  equations are labour 

produ c t i  vi ty , consume r prices , inflationary expectations , personal sector 

taxes , and employers ' labour taxes , al though the last variable only has an 

e ffect in the short - run . Another important result i s  that partic ipants in 

the labour marke t  who are not currently employed ( de fined here as the short

term unemployed) do not exert much influence on nominal earnings . 

The paper analyse s  the disaggre gated earnings equations as a sub - system of the 

Bank mode l and looks at the properties of  thi s  sub - sys tem . In particular , 

the paper c on s i ders the issue of homogene i ty between nominal earnings and 

p r i c e s  and de r ive s the ne cessary and sufficient . conditions for the sub - system 

to exh ib i t  homogene i ty of degree one . These restrictions are imposed and 

te s te d .  I n  addition to cons idering the properties of  the earnings sub

sys tem , the paper examines the s imul at ion properties of  the equations when 

they form a part of the larger Bank mode l . 

S e c t i on I o f  the p ap e r  d i scus s e s  the analytical and econometric approach 

taken; se c t i on 11 presents the e s t imation results ; section I I I  discusses the 

dynamic propert ie s  of  the e quat ions and reports some s imulation results when 

the e quations are incorporated into the Bank mode l ; and section IV presents 

s ome c onclus ions and suggests  areas for future work .  

Section I: The Analytical and Econometric Approach 

The Bargaining Model 

A c ommon approach to deriving a wage e quation suitable  for est imat ion is  to 

c ons ider a union barga ining model in wpi c h  �mployers and employees bargain 

about the l evel of  nominal wages  and employers s e t  the l evel of  emp loyment 

uni lateral ly . The e s t imated equations reported here l i e  broadly with in this 

framewo r k .  The e c onom i c  the ory unde rlying this app roach is  d i s cussed 

extens ively  e lsewhere ( see , for example , N i c ke l l  ( 19 8 2 ) ,  N i c ke l l  and Andrews 

( 1 9 8 3 )  and N ic ke l l  ( 1 9 84 ) ) and thus i s  not repeated in detail here . 

The approach in the se  mode ls is  to speci fy a ut i l i ty funct ion for the firm and 

the uni on and the leve l  of  uti l i ty whi ch would apply to each partic ipant if no 

agreement was reached. The resul t ing wage agreement i s  usually assumed to be 

the Nash solution to the bargaining game , al though thi s  s imply refers to the 

nature o f  the equil ibrium rather than to the prob lem of how the equil ibrium is 
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actually achieved in a dynamic sens e .  Ni cke l l  (1984) points out that the se 

mode ls  sugges t  equations for the leve l of nominal wages and the equati ons 

pre sented here are of this form but with earnings rather than wage s as the 

dependent variable . A number of di fferent empi rical  mode ls  sui table  for 

e s t imat ion could be derived from th is approach depending not only on the 

spec i ficat ion of the two obj e c t ive func t ions and the s i tuat i on where no 

agreement i s  re ache d ,  but also on the proxies which are used for the various 

unobservable  variables . 

The se mode ls  tend to cons ider a s ingle unionised firm or se ctor ; in th is 

paper by contrast we analyse three sec tors , a l l  o f  which are unionised to some 

extent . The results der ived from a mode l with a s ingle unioni sed sector can 

be extended to the case of several unionised sectors as long as there is  no 

col lus ion between different sec tors , ie each sector re gards earnings in the 

other sectors as predetermined when it  enters i ts own bargaining procedure .  

However ,  earnings i n  the other sectors will  form an impor tant part of the 

bargaining process . For a s imi lar as sumpt ion see Smith and Hol ly (1985). 

Ac cording to the equations pre sented in the next sec tion the mo st  impor tant 

de terminants of nominal earnings are trend labour produc tivity , the shor t-term 

unemp l oyment r a t e , consume r p r i c e s , i n fl a t i onary e xp e c t a t i o n s , inc omes 

p o l i c i e s , p e r s on a l  s e c t o r  i n c ome taxes  ( inc l uding Nat ional  I ns uranc e 

contributions ) ,  and employers' labour taxes . In addition , because o f  the 

disaggregated nature of the labour market ,  each of the earnings equations 

inc lude s earnings from at least one of the other two sectors as an explanatory 

variab l e . 

Labour Product ivity 

A long moving average of actual labour productivity ( output per head) is  the 

impor tant var i ab l e  in the se e quat ions fo r exp l a i n ing the l ong- run trend 

increase in real earnings . The use of an e i ght quarter moving ave rage is  an 

at tempt to remove cyc l ical influences and proxy trend produc t iv i ty . However ,  

a drawback o f  this measure is that any change in product iv i ty w i l l  influence 

e a r n i ngs whe the r  it r ep r e s ents  a change in t rend p r o duc t i  vi ty or not . 

Nev e r the l e s s , th i s  app roach seems pre ferab l e  to  the rath e r  atheor e t i c a l  

practice  o f  incorporating a t ime trend . There are al ternat ive me asures o f  

product ivi ty which could have been used , for example  the cap i tal-labour ratio . 

Ear l i er work in this area did investigate the use o f  a measure of trend 

produc tiv i ty der ived from the manufacturing produc t ion func tion in the Bank 

mode l . However ,  it  did not prove to be as suc c e s s ful as a moving ave rage of 
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output per  head . Hal l and Henry ( 1 9 8 7 )  cons ider several different measures 

of  trend p roduc t ivity in an aggregate earnings equation and they argue that 

the i r  re sul ts  provide some grounds for preferr ing a moving average of output 

per head as the relevant trend variable . 

There are several ways in which the inclus ion of trend product ivity in a wage 

equat ion can be  j us t i f ied . In the union bargaining model described in 

N ic ke l l  and Andrews ( 1 9 8 3 ) ,  for example , trend product ivity c an be used as a 

proxy for the real wage growth in the economy as a whole which workers might 

expect  i f  they fa i le d  to obtain e mployment in the unionised firm or sector , 

and also  as a proxy for the "base" l �ve! 9f real wages . Re garding the 

latte r , N ic ke l l  and Andrews assume that e mployees ' ut i l i ty i s  a func tion of 

pos t - tax real wage s  relative to a base level of wages which takes account of 

the growth in real wage s  over t i me . In addit ion , the l evel of  p roduc t ivity 

enters as part of  the fi rms ' product ion funct ion . Another approach to the 

inc lus ion of  trend produc t ivity is contained in the recent paper by Rowlatt 

( 1 9 8 6 )  where i t  forms one of the variables  which de fines the nominal wage 

increase cons idered acceptab le by e mployers and e mployees and the long- run 

warranted real wage . The latter variable refers to the real wage cons idered 

by e mploye e s  to be fair in the long- run . It is a funct ion of produc t ivity , 

the terms of  trade and the retentions ratio . 

Une mployment 

The appearance of unemployment in wage e quations has a long h i s tory . In the 

c ontext o f  a bargaining model the inclus ion of. unemployment c an be  j usti fied 

because a union ' s  ut i l i ty is  l i kely to be influenced by the conditions in the 

labour mar ke t  out s i de the unioni sed sector which w i l l  affect any workers who 

fai l to f ind e mp loyment in that sector . As the prospects for alternative 

e mployment de c l ine e mployees  become less  l ikely to increase the r i s k  of  los ing 

the i r  current j ob by pushing for a l arge real wage increase . I mportant 

r e l e v a n t  v ar i ab l e s  i n c l ude b o th e mp l o ymen t  in the o th e r  s e c t o r s  and 

unemp loyment . On the o ther hand there may be sen iority e ffects ( see , for 

examp l e , Oswald ( 19 8 6 )  and Oswald and Turnbull ( 19 8 5 »  where l abour market 

c o n d i  t i on s  o uts ide the unionised s e c tor  have very l i t t l e  e ffec t  on the 

bargaining pos i t ion adopted by the union . The use o f  shor t - term une mployment 

( de f ined as tho s e  une mployed for l e s s  than 26 weeks ) rather than total 

une mp l oy ment i s  an attempt to have a measure of conditions in the labour 

marke t whi ch exc ludes persons who have ceased to be very active in terms of 

l ooking for a j ob .  Thi s  does  not , of course ,  i mp ly that a l l  the long- term 

une mp loyed are ' vo lunt a r i ly une mploye d ' . One p os s ib i l i ty is that such 

p e r s ons wou l d  ac c e p t  a j ob at the go ing real wage but perce ive that the 
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probab i l i ty of ge tt ing a job i s  relative ly low . This could be a consequence 

of demand s ide factors,  eg firms reducing the ir demand for the long- term 

unemp loyed due to the eros ion of the ir human capital,  or to supply s ide 

factors, eg the unemployed becoming discouraged from apply ing for jobs because 

of the l arge numb er o f  r e fus a l s  they have rece ive d .  I f  the long- term 

unemployed are largely inactive in the labour market,  the union ' s  util ity may 

only  b e  i n f luenced by the numb e r  o f  sho r t -t e rm unemp l oy e d ,  i e  tho s e  

individuals who form the effective compet it ion for other jobs . A number of 

other res earchers have found that the sho+t - term unemploye d a f fe ct wage 

behaviour more than the long- term unemployeq ( s ee, for example , Layard and 

N i cke l l  ( 19 8 6 ) ,  Hal l  and Henry ( 1 98 7 ) , and Nickel l  ( 19 8 7 » . 

rIGUR£ 1 
UNEMPLOYMENT I TOTAL AND SHORT-TERM 
MIllIon. 

.. - - .. 

3.
5 - - 3.5 

3 - Total Un • .,loy.ent 

2.5 - - 2.5 
2 - - 2 

1.5 -
l ...

.
.

.
..

.
......

.
.......

.
..

.
.... :: 

1
.5 

1 - - 1 
.' 

.5 - .!5 

The me asure of  conditions in the labour market used in the e quat ions is  the 

re ciproca l  o f  the sho r t - term unemployment rate  wh i ch gives  a non - l ine ar 

re sponse of  e arnings to changes in the shor t - term unemployment rate and a non

cons tant e l a s t i ci ty . 3 It could be argued that i ncluding unempl oyment in 

thi s  manner is an alternat ive to including a s tructural mismatch var iab l e  (for 

example,  the absolute change in the proportion of manufactur ing employees in 

Lay a r d  and N i ck e l l  ( 1 9 8 6» . s in ce th is  l at te r  var i ab l e  w i l l  r e duce th e 

e s t imated effect o f  the recent r ise  in total unemployment on wages . Of 

3 N i ckel l  ( 1 9 8 7 )  presents a number of  arguments in support o f  a non-l inear 
relationship between wage s and unemployment . Of cours e ,  the term used in 
the e s t imation work reported here is  not the only manner in whi ch non
l inear i t i e s  could have been introduce d .  
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particular intere s t, given recent UK experience , i s  the e ffec t  o f  unemployment 
on real wages . I t  c ould be argued that the UK ' s recent experience indicates 

tha t  the unemployment elas t i c i ty o f  real wages i s  not very large . For 

example , from 1 9 7 9  to 1 9 8 5  real earnings in the manufacturing sec tor grew by 

around 2 . 7% pa while total unemployment increased from l . lm to 3 . lm .  Th is 

compares w i th real earnings growth of 2 . 5% pa from 1 9 6 3  to 1 9 7 8  while total 

unemployment increased from 0 . 5m to 1 . 2m .  

c ons i s tent w i th the trad i t ional Phillips 

These figures do not appear to be 

curve . However , i f  the relevant 

pre s s ure of d emand var iable i s  shor t - term unemployment rather than total 

unemp loyment then there would h ave been le s s  downward pre s sure on real 

e arnings over recent years s ince although short-term unemployment rose sharp ly 

in 1 9 8 0  i t  has broadly flat s ince ( see Figure 1 ) . Even s o , the evidence 

pre sented here i s  that the e ffec t of short - term unemployment on real earnings 

is also very we ak . This result should not seem part icularly surpris ing, 

de s p  i te th e vo lum inous li t e ra ture on the Ph illips curve , b e c aus e the 

ins t i tut ional framework in the UK does no t provide any dire c t  manner in which 

the unemployed c an underb id those alreB:?y !P, work . Indirec t  influences of 

unemployment on wages will tend to be much weaker . 

Prices and Inflationary Expectations 

In many wage e quat ions dis tributed lags on prices are used to capture the 

e ffec t s  both o f  lagged adj us tments to pas t price change s and o f  expec tat ions 

o f  future infl at ion . The approach taken here is to include lags of consumer 

pr ices to c ap ture the former e ffect and , in addi tion , to include an exp l i c i t  

inflationary expectations term to capture the latter effect . I t  ought t o  be 

no t e d  t h a t  the use o f  c o nsumer pri c e s  c o ncentrates on re al consump t i on 

earnings o f  relevance to employees rath�r than own product real earnings of 

relevance t o  employers . The work here does no t inves t igate whe ther this 

d i s t inc t i o n  is imp ortant and further work should cons ider the i s sue more 

fully . ( Se e , for example , Carruth and Oswald ( 19 8 7 )  for an analys i s  o f  the 

use o f  real c onsumpt ion earnings or the real product wage as the dependent 

variable in a wage equat ion . )  

A p r i or i , i t  i s  likely that price expe ctat i ons will be imp or tant in an 

e arnings equat i on s ince wage bargains will be influenced not only by past 

movements in the c o s t  o f  living but also by what i s  likely to happen in the 

futur e . There are a number o f  ways o f  incorporat ing exp e c t at i ons o f  

infla t i on but the me thod chosen here i s  to as sume that expectations are 

rat ional . The e quati on i s  e s t imated by the McCallum errors - in-variables 

te chnique us ing ins trumental variables ( see McCallum ( 1 9 7 6 a  and 1 9 7 6b )  and for 

the implementation in a macroeconomic model see Hall and Henry ( 1 9 8 5 » . The 
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technique c an be i �lus trated (following �lake (1986a»  as follows : 

W - Q t (i ) 

where Wt i s  earnings.t Pi+l is  the expec tation of  prices at per iod t+l made at 

per iod t .  Zt i s  a vec tor of  other explanatory vari ables and Ut i s  a white 
no i s e  e rr o r  t e rm .  Th e a s s ump t i on o f  r a t ional e xp e c t a t i ons  invo lves 
spec i fy ing expectations formation as : 

pe E E t t+l 

e 
t P t+l 

+ '7 t+l and 

where 0t refers to the information set  available at t ime t and '7t+l i s  another 

wh i t e  noise  error . The McCallum e s t imat ion technique involves replac ing 

t Pi+1 with P t+1 - '7 t+1 to give an e quat ion appropr iate for e s t i mat ion as : 

(i i )  

G iven that the error term i n  equation (�i ) .  (Ut - Q'7t+1 ) .  i s  corre lated with 

P t +1 the e q u a t i on mus t  be e s t i mated by  instrumental var i ab l e s  wi th the 

ins truments chosen from 0t . 

The model ac tually e s t imated in th is paper �s of  the form : 

(i i i )  

where the expectation o f  prices i n  period t+4 i s  conditional o n  0t and the 

coeffic ient re s t r i c t ion Q - - � is i mposed . Under c er tain c ircums tances this 

e s t i mation procedure wi ll  induce ser ially corre lated e rrors . The e s t i mation 

work reported in the next section doe s  not take account of  any po tential 

moving average e rror process al though if it  turned out to be i mportant it 

c o u l d  l ead  to inc ons i s t ent  parame te r  e s t imates . B1ake ( 1 9 8 6 a. 1 9 8 6b )  

d i s c u s s e s  th e e s t imat i on o f  rat i o nal exp e c tat ions model s  wi th s e rially 

c o rrelated errors . The diagnostic  test  s tatistics  reported later suggest 

that there is not a serious problem of  autocorre lation in the res idua1s . 
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Incomes Polic ies 

It is  apparent from even the briefe s t  enc ounter with the l i terature that the re 

is l i ttle agreement regarding how to mode l incomes pol ic ies or even wh ich 

periods should be cons idered pert inent . Th is is  an important issue in the 

e s t imation of an earnings equation s ince of the 2 1  years s ince 1 9 6 6 ,  1 3  we re 

affec ted by i ncome s p o l i c i e s  of one s o r t  or ano the r .  The mos t common 

techni que is  the use of (1 , 0 )  dummies . A particular coeffic ient on such a 

var iable would, however ,  be open to different interpretations , eg  i t  could 

indicate a severe pol icy which was very ine ffective or a m i l d  pol icy which was 

very effec t ive . The use of a s ingle dummy vari able has the drawback of 

res tricting the overal l e ffect of all the policies to be identi c al . On the 

other hand , us ing an individual dummy for each pol icy has the e ffect of 

s i gnificantly reduc ing the degrees of freedom available . One way around the 

de gre es o f  freedom problem is for the researcher to select  those per iods 

wh ich , according to his pr iors , are the most important . 

The approach adopted here es chews the traditional approach of  us ing dummy 

var iables  and instead uses an index which at tempts to measure the seve r i ty of 

each pol icy . This allows different policies  to have different e ffe cts  whil e 

economis ing on the degrees of freedom us ed . This technique i s  discussed in 

Desai et  al (1 9 8 4 )  and Whit ley (1986 ) and a recent exampl e  of  its  use in an 

earnings equation is  Rowl att (1 986 ) .  The cons truction of  the index p roceeds 

by comparing the stated norm assoc iated wi th each pol icy wi th an e s t imate of 

how earnings would have behaved in the absence of  the policy; i e  

Sever i ty index - �Wf - NORMt ( iv)  

where �Wf i s  the counterfac tual growth in earnings in the ab sence of the 

pol icy and NORM i s  the rate of  growth of earnings de s ired by the government 

wh ich is imp l i e d  by each income s pol icy . The s imp lest  approach to p roxying 

�Wf is to use e i ther �Wt - l or �Pt - l and the e s t imat ion here uses 

�Wt - l '  One drawback of  this approach i s  that once an incomes pol icy has been 

in e ffect for a number of quarters �Wt - l may no longer be a good proxy for 

�Wf ' An alternative approach wh ich attempts to take acc ount of  differing 

severities  of income s po l i c ie s  i s  to e s t imate an equation of the form : 

(v) 
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Yh e r e  IP i s  a ( 1 ,  0 )  dummy and Zt i s  a vec tor  c ontaining the o the r 

de terminants of  e arnings . An example of th is approach is  Wren - Lewi s ( 1 9 8 5 ) . 

However ,  given the number of  non - l inear constraints wh ich would ne ed to be 

imposed this me thod would not be fe asible for the equations in th is paper . 

The incomes policy variables  used in the estimation work di ffer across sec tors 

because 6Wi i s  p r ox i e d  by lagged e arni ngs growth for each s e c tor . In 

addi tion , the public  sector var iable takes  account of a per iod of addi tional 

pres s ure on p ub l i c  sector wages , the so - c alled ' N - 1 '  pol icy in the early 

1 9 7 0 ' s  ( see  Appendix 1 1  for further de tai l s ) . 

rlGlR 1 
THE STANCE Of INCOMES POLICY fOR THE MANUfACTURING SECTOR 
� ,,.olAh 
15 -

11 -

. -

. -

- 15 
HID ,0110), 

- 11 

- 8 

- 3 

ft la,. .. value of 'h. Ind.x Indloa' •• a 10' of �� •• ,._ , ,. ... u,.. on .a�In ••• 

Apart  from the ne ed t o  take account o f  the periods dur i ng whi ch inc omes 

po l i c ies were i n  effe c t , there are additional prob lems c aus ed by earnings 

r i s ing in ant ic ipation of an i ncomes pol icy coming into e ffec t  and earnings 

exhib i t i ng a certain amount of catching - up following the ending of a pol icy . 

The former p roblem is  ignored here , by assuming that the opportunities  for 

bringing forward wage settlements were quite l imited.  Catch - up e ffects  are 

more important , and are al luded to by those who argue that i ncome s pol i c ies 

only moderated real wage growth in the short - run , i f  at a l l . \Jhile  the 

dynamic s tructure of many wage e quations wi ll  e nsure that the level of the 

real wage wil l  return asymptotical ly to what i t  would have b e e n  in the ab sence 

of  an incomes pol icy , some researchers do include exp l i c i t  dummy var iables  to 

e nsure a quic ke r  catch - up of real wages . Howeve r , given that it is not at 
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a l l  obv i ou s ,  a p r i or i ,  how to  mode l c o rrec tly the dynamic  e ffects of an 

incomes pol icy , the inc lus ion of lagged values of the policy variables in the 

e s t imat i on wo rk reported here represents an 

de termine the cumulat ive e ffects  of  a pol icy .  

s imultane i ty problem with the incomes pol icy 

attempt to allow the data to 

I t  i s  pos s ible that there is  a 

variable i f  h i gh earnings growth 

in any quarter led to a revis ion to the norm for that quarter . This is sue 

has been inve s t i gated by De sai et al ( 1984 ) and Whi tley ( 1 986 ) but is ignored 

in the e s t imat ion work reported here . 

Taxes 

Pers onal s e c tor  taxes wi ll  be an important explanatory variable i f  unions 

bargain, at least to some extent, in terms of pos t - tax wages . The variable 

us ed  i n  the e s t imat ion work is the r e t enti ons r at i o  which measure s the 

proport ion of pre - tax e arnings which are retained after tax . I t  incorporates 

the e ffe c ts of b a s i c  rate personal taxe s ,  employee s '  nat i onal insuranc e 

cont r ibutions and personal tax allowances . I t also takes account of the 

reduce d  rates o f  income tax whi ch exi s ted  for some of the e s t imation per iod . 

Empl oyers ' labour taxes wi ll  directly affect  the level of  real pro fits and 

wi l l  the re fore b e  an important fac tor in the bargaining process from the 

employers ' po int of  view . 4 The variable used in the e s t imation work takes 

a c count o f  emp l oye rs ' national insurance c ontributi ons , national insurance 

surcharge and emp l oyers ' other c ontributio�s ( eg to pens ion funds ) .  In 

add i t i on,  the var i able whi ch enters the pon- manufac turing earnings e quation 

take s account o f  selective employment tax (which was a tax on employment in 

the s e rvices  s e c tor levied between 1 9 6 6  �n4 1 9 7 3 ) . 

Wage s ,  Earnings and Hours 

The theory discus sed in th i s  section refers to wage s e ttlements while  the 

e s t imated e quati ons reported in the next section refer to earnings . Other 

r e s e arche r s  have h andle d  the d i s t inct ion be tween wages and earnings in a 

vari e ty o f  ways . Rowlatt ( 19 8 6 ) mentions that her investigations of  the 

i s sue of  the dependence o f  manufacturing e arnings on hours proved unpromis ing 

and the e quat i ons she pre sents have the first difference of earnings as the 

4 S t r i c t ly speaking the vari able used in the e s t imation work should be 

called employers ' non - earnings labour costs . They are referred to as 

labour taxes for ease of expos i t ion . 
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dependent variable without any explicit  account being taken o f  the number of 

hours worked .  In contras t ,  Hol ly and Smi�h (1987) exp l i c i t ly adj ust the 

Department of Employment manufacturing earnings data to obtain a series  for 

wages . Thus for the manufac tur ing sector they have : 

Wm - WAEM 
1 . 3  * H - 0 . 3  * NH 

Where WAEM i s  average earnings in manufactur ing; 

H is ave rage hours worked in manufactur ing; 

and NH is  normal working hours worked in manufac tur ing . 

This can be rearranged to give : 

WAEM - 1 . 3  * ( H - NH )  * Wm + NH * Wm 

wh ich implies  that overt ime working receives a premium of 30%  over the normal 

hourly rate . There are problems in acquir ing the data for this exe r c i s e  for 

the other sectors . Outs ide the manufac tur ing sector data are only ava i l ab le 

on an annual bas i s . Whether the number o f  hours worked i s  an important 

var iable  in explaining earnings is obviously an emp i rical matter and further 

work should investigate this issue . 

Relativities and the Equations as a System 

The inc lus ion among the expl anatory var iables of earnings in other sectors can 

be j us t i fied in a bargaining framework because relativities could e i ther enter 

a union ' s  uti l i ty func tion direc tly or because wages in the other s e c tors wi ll  

affect the ut i l i ty of those who fai l  to remain emp loyed in any par t i cular 

sector . I t  is  because each of the earnings equat ions includes e arnings in 

one or mo re of the other two sec tors as expl anatory var iables  that they form a 

s imultaneous sys tem . 

as fol lows : 

The three earnings equations c an be wr itten as a system 

AY = BX + U (vi ) 

where A and B are matrices of po lynomials in the lag operator ( L) , Y is  a 

vector containing the three earnings var iables , X is  a ve ctor of p redetermined 

explanatory var iables  and U is  a vec tor of dis turbances . If e arnings in each 

sector were determined total ly independently o f  earnings in the other sectors 

then A would be a diagonal matr ix . However ,  thi s  is not found to be the case 

and i n t e r a c t ion b e twe en d i ffe r e nt s e c t o r s  

inf l a  t i onary p r o c e s s  . G iven the 1 i k e l y  
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procedure was adopted . The e quations were tnit ially e s t i mated as individual 

s t r u c tura l  e quat i on s  us ing i n s trumental  var i ab l e  e s t i ma t i on to ensure 

cons i s t e n t , alb e i t  ine f f i c i en t ,  e s t i ma t e s  o f  the parameters . Once a 

par s i moni ous repres entation of  the data was obtained the e quat ions were then 

e s t i mated by a sys tems method to increase the e fficiency of the e s t i mates . 

I n  the event, none of  the preferred equations contain the contemporaneous 

value of e arnings in e i ther of the other two sectors as explanatory var iables . 

I t  fol l ows that the sys te m  i s  not s imultaneous c ontemporaneously al though it  

is  s i mu l t an e ous  i n  a s hor t - run dynami c  s en s e  and in the s teady state . 

Neve r th e l e s s ,  e s t i ma t i ng the e qu a t i ons as  a s y s t e m  wi l l  i n c r e a s e  the 

e ffic iency of the e s t i mates if the contemporaneous disturbances  across the 

e quat ions are correlate d .  Apart from the gain in e ffic iency there is a 

furthe r  advantage in e s t i mating the equations as a system whi ch i s  that cro ss

e quation parameter restrictions can be i mposed. 

I t  i s  usually c ons idered appropr iate that there should be no money i l lus ion in 

the wage bargaining proces s , at least in the long run . In the context of the 

Bank model the long- run homogene i ty o f  degree one of  earnings with respect to 

c o n s u me r  p r i c e s  i s  c o n s i de r e d  a de s i r ab l e  s i mu l a t ion prope rty so  an 

i nv e s  t i ga t i o n  o f  th i s  r e s t r i c t i on i s  of s o me i mp o r t anc e .  U s ing the 

characte r i sat i on of the system in e quat i on (vi ) the reduced form can be 

expressed as:  

Y - A-l BX + A - l  U (vi i )  

I f  the po lynominals i n  the lag operator are all solved for L-l, then the 

e l e ments o f  the matrix A- 1B are the s tatic  s teady s tate coeffic ients for each 

o f  the predetermined vari ables . These are the variables of  interest when 

examining the theoretical long - run properties  of the e quations , rather than 

the coefficients in the s ingle e quation s tatic steady s tate solutions . 

I t  i s  the appropr iate e l e ments of  the matf�x A - 1B corresponding to prices in 

the vec to r  X wh ich determine s the homogene�ty, or otherwise,  of earnings with 

respect to prices  i n  the long run . The cross equation restrictions to be 

te s te d  are that the three relevant coeffici ents , wh ich are highly non- l inear 

fun c t i ons of the e l e ments of the matrix A and of the e l e ments of the column of 

the mat r ix B whi ch refers to prices,  are each e qual to uni ty . A suffic i ent 

but not ne c e s s ary condit ion for long- run homogene i ty of nominal earnings wi th 

r e s p e c t  t o  p r i c e s  i s  that e ach individual s truc tural e quat i on exhib i t s  

homogene i ty o f  nominal e arnings wi th respec t  t o  the nominal p r i c e  terms which 

appear as explanatory var iables ( ie consume r  prices and other earnings ) .  The 
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appropriate res tric t ions for th is suffic ient condi t i on are easy to i mpose and 

test  in each individual equat ion . The necessary and s uffic ient cond it ion for 

homogeniety requires that the highly non - l inear cross equation re s t r i c t ions 

are imposed on the sys tem.  The se res tric t ions are de rived and i mposed in the 

next sec t ion when the three equat ions are e s t i mated as a sys te m .  

Se c t ion 11: The Estimat ion Result s 

Th is sec tion initially presents the results o f  e s t i mat ing the three indivi dual 

s tr uc t ural equations by instr umental var iables . The equat ions were then re

e s t i mated as a sys t e m  to take a c c o unt both o f  the pos s ib i l i ty that the 

conte mporaneous res iduals in each of the s truc t ural equat ions are c orrelated 

and to i mp o s e  the c r o s s  e q ua t i on r e s trtc t ;'ons d i s c us s ed in the p r evious 

sec t i on . The discusss ion in th is section concentrates on the s ta t i c  s teady 

s tate proper t ies o f  the equations and focuses attent ion on the systems nature 

of the earnings equations . The shor t - run dynamic behaviour of the e q uat ions 

is i l l us trated in the next section wh ich discusses  the s i mula t i on properties 

in the context of the Bank model . The mne monics used in the equa t i ons are 

cons is tent with those in the Bank of England model manual . 

Manufac tur ing Earnings 

The ind ividual s truc t ural equat ion e s t i mate4 for manufac t ur ing e arnings was 

der ived from an equation of the fo llowing gene ral form :  

4 
In WAEMt = L 0

i 
In WAEMt _ i 

+ � LPROMt _ l i=l 

3 4 
+ L 1. RSTURt . + L S. In pet ' 

i =O � -� i=O � -� 

4 
+ L (; . 

i=O � 

4 
+ L A. 

i �O � 

4 
In WAPS t _ i + L <p. In RETt _ i i =O � 

In LABMt _ i+ � TDAYWK + 

w. � I P l t . 
-� 

1 3  

(vi i i )  



where 

WAEM i s  an index of  ave rage e arnings per head in manufacturing ; 

DEPCt is  the expectat ion of  inflation over tpe year be ginning in the current 

quarter ;  

LPROM is  trend produc t ivity in manufacturing ; 

PC  is  the price  de flator  for total consumpt ion ; 

RET is  the employees ' re tent ions ratio ; 

WAPS is  ave rage e arnings per head in the non- �rading pub l i c  sector ; 

LABM i s  employers' labour taxes ; 

RSTUR i s  the rec iprocal o f  the short- term unemployment rate ; 

IPl i s  the incomes policy dummy for manufac tur ing ; 

TDAYWK i s  a dummy for the three day week ; 

and In refers  to the natural logari thm of  the variable . 

a ll  the vari ables  used are given in appendix 11. 
Further details of 

Equat ion (vi i i )  was e s t imated with quarterly data from 1 9 6 6  Ql to 1 9 8 3  Q4 

us ing the inst rumental var iables  opt ion on the Time Series Processor (TSP) 

package . The inflationary expectations term was replaced by actual inflation 

ove r the s ame p e r iod and ins trumented approp r i ate l y .  In addition , the 

c ontemporaneous terms for prices , o ther e arnings and the rec iprocal of the 

shor t - term unemployment rate were treated as endogenous variables  ( s ee Table 1 

for furthe r  de tail s ) . 

After a reasonab l y  pars imonious vers ion of  e�uation (vi i i )  was ob tained , non

manufactur ing earn ings (WOO ) were inc!ugeq in the e quation . The final 

e quat i on is giVen as e quat ion ( 1 )  in Table  l. A number  of test  s tatistics 

are rep o r te d  for each e qua t i on . 5 Zl (4)  and Z2 ( 4 )  a re b oth test  

statistics  for res idual autocorre lation of up to and including fourth order 

5 For a ful l  discuss ion of  how the test s tatistics  are cons tructed see 
Appendix I .  
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appropr iate for the c ase  of  ins trumental variable es timation . They di ffer 

according to how the t es t  s tatistic is calculated . Zl ( 4 )  is a l ikel ihood 

ratio type t e st  c al culated in the way sugges te d  by Godfrey ( 1 9 8 3 )  while Z2 ( 4 )  

i s  a modified Lagrange mul t ipl ier tes t  calculated i n  the manner suggested by 

B r e u s ch a n d  G o d f r e y  ( 1 9 8 1 ) . Thes e two t es t s a r e  n o t  nec e s s a r i l y 

asymptotically e quivalent ( s ee Breusch and Godfrey ( op c i t» . Both test 

s ta t i s t i c s  are dis tributed X2 with 4 degrees of  freedom . Z3 ( 4 )  and Z3 ( 8 )  

are four and eight period ahead forecasting ��sts which are di stributed X2 (4)  

and X2 ( 8 )  respe c t ively and Z4 ( p) i s  Sargan!s tes t for the val i dity of the 

instruments , which is  distributed x2 ( p) . 

For the forecasting tests reported here the data from 1 9 84 Ql - 1 9 8 5  Q4 were 

put as i de at the beginning of the estimation work and not ut i lised again until 

the fore c a s t ing t e st  s tatistics  were construc ted on the bas is of  the final 

pars imonious e quations . Spe c i fically , the tests were not evaluated at each 

s tage in the spec i ficat ion search and used as a selection c r i terion . As a 

result thes e  tests  genuine ly confront the m.odels with new data ( see Harvey 

( 1 9 8 l ) pp 186 - 7 ) . After the forecas ting tests have been performed in this 

manner the e quations were re - es t imated over the whole s ampl e  period.  

Equation ( 1 )  i s  we l l  determined with a s tandard error of  0 . 5 6 %  and all  the 

var i ab le s  discus s e d  in s e c tion I appear in the e quation c orrect ly s igned. 

B o th WAP S  and WOO e n t e r  the e qu a t i o n  a l though ne i ·th e r  of them appear 

c ontemporaneous ly . Thi s  result contrasts with the recent work o f  Holly and 

Smi th ( 19 8 7 ) who fail to find any s ignificant effec t  of  non-manufac turing 

e arnings in the ir  manufac turing wages e quation. 

the e quat ion is given as : 

ln WAEM 0 . 2 5 842 LPROM + 0 . 00104 RSTUR 

+ 0 . 3 2 6 9 6  ln PC + 0 . 3 1 3 9 8  ln WAPS 

+ 0 . 4 1 3 9 5  ln WOO - 0 . 6 5 1 2 8  ln RET 

- 0 . 2 7 0 9 7  ln LABM - 0 . 3 2 604 

The s tatic  s teady state of 

( ix )  

The e quat i on i s  s l i ghtly over -homogeneous in the s tatic s teady s tate with 

r e s p e c t  t o  the n om i n a l  pr i c e  and wage var i ab les w i th the s um o f  the 

coe f f i c i en t s  on PC , WAPS and WOO c oming to 1 . 05 .  A dis cuss ion of the 

appropr iate orders  of  magnitude o f  the coeffic ients is  better l e ft until  the 

e quations are examine d as a system to take account o f  the s imul tane i ty in the 

s ta t i c  s teady s tate be tween WAEM , WOO anq. ¥APS . However , there are two 

important var i ables  in e quat ion ( 1 )  which do not enter the s tatic steady state 

and hence nee d  to be discus s ed here . 
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Th e e quat ion sugge s t s  that the re i s  aI} �mportant r o l e  fo r i nflat ionary 

expectations in the wage bargaining proces s .  In the static s te ady state th is 

variable is  zero . However ,  in an econo my wi th a pos i t ive inflation rate it 

is  l ikely to be an i mportant trans miss ion mechanism for inflationary shocks . 

I t  i s  di fficult to determine the approp ria te s iz e  o f  the coeffic ient on 

inflationary expectations a priori . Neve rthe le ss , we c an attempt  to evaluate 

i ts i mpor tance , by looking at its i mpact e ffect on the l evel of  WAEM . The 

i mpac t e l as t i c i ty of  manufactur ing e arnings with re spe c t  t o  inflationary 

expectations is given by: 

0 . 3 7 6 7 6  * DEPC 

Thus , i f ,  for example , inflat ionary expectations are o r i ginally at 10%  and 

individuals then expect inflat ion to r ise to 11% , this wi l l  increase WAEM by 

0 . 4 % in the current per iod . The inflationary expec tat ions term will  have 

longe r run dynamic e ffects but the s e  are s o mewhat harde r to disentangle 

analyt ically . 

The e quat ion also suggests that incomes policies  have a s i gn i f i c ant effect on 

earnings in the short run . As discussed above the inclus ion of  lagged values 

o f  the p o l i cy var iable was an attempt  to allow the data to de termine the 

cumulative e ffect of a pol icy and i t  is interes ting to note that the first  lag 

o f  the inco mes pol icy term is more signifi cant than the contemporaneous term.  

In the s tatic steady state the incomes policy term would ,  o f  course , be zero. 

On the i s sue of  res idual autocorrelation the results are somewhat inconc lus ive 

in that one of the test statistics is marginal ly s i gnificant at the 9 5 %  leve l 

while  the o ther is  ins ignificant . Appendix I presents some fur ther evi dence 

wh i c h s u g ge s t s  that we c ann o t  r e j e c t  the hyp o the s i s  o f  no r e s i du a l  

autocorrelat ion. If there is  any res�dua� autocorre lat ion it is not of a 

s i mple form because the coeffic ients on �ach of  the four lags of  the res iduals 

in an auxill iary regress ion are not s ign�f!cantly different from z e ro . 

The equation does fai rly wel l  on the forecas r�ng test parti cularly when it  is 

cons i de r e d  tha t  it is quite a demanding t e s t  when p e r f o r med in the way 

out l ined above . 

quarter test  are : 6 

The forecast errors ( ac tual minus predicted)  from the e i ght 

6 These  forecast errors are the difference between two logar i th ms . Thus a 
forecast error o f  0 . 0 1 can be interpreted as a 1 %  error on the leve l of  
the var iable . 
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Q1 Q2 Q3 Q4 

1 9 84 -0.004 5 7  - 0 . 00 7 9 3  0.005 9 3  0.00535 

1 9 8 5  0 . 0 1 2 6 9  0 . 005 87  0 . 00 9 8 8  0 .01182  

A1 though none o f  the s e  e rrors are  s i gn�t:i c ant1y di ffe rent from zero the 

e quat ion doe s  show � tendancy to cons ist�pt�y underpredic t ,  at least s ince 

mid - 1 9 84 .  One pos s ible  explanat ion for the forecasting errors in the context 

of thi s  e quat ion is that inflat ionary expectations have not , in fac t , followed 

inf l a tion down and hence nominal e arnings have remained h i gher than the 

e quation would predict .  

It i s  i n t e re s t ing  t o  n o t e  tha t  the s e  fore cas t i ng errors a re , in fac t , 

relatively small  dur ing a period when many would argue that real manufactur ing 

earnings have grown unexpec tedly quickly . According to the equat ion an 

important part of the explanation for the recent rapid  growth in real e arnings 

i s  the s l ow feed through of the e ffects of the r i s e  in labour produc tivity in 

the early 1980s . Whi l e  a certain amount of thi s  increase in produc t ivity was 

cyc l ic al  and part was due to an except ional amount of labour shedding , i t  has 

neverthe le ss  meant that firms could afford high pay settlements . 

It was mentioned e ar l ier that a suffi c ient but not necessary condition for the 

sys tem as a who l e  to exhib i t  homogene i ty with respect to prices is for each 

individual e quat ion to be homogeneous with respect  to the nominal price and 

wage var i able s . Equati on ( 2 )  in Table 1 give s the results of impos ing s ingle 

e quat i on homogene i ty .  The impos ition of  t�e cons traint i s  not rej ected at 

the 9 5 %  c onfidence leve l with a Wald s tat�sF�c of 1 .39  ( di s tr ibuted x2 ( 1 » . 

However ,  the s ize of  some of  the coef;ic ie�ts have changed .  

s te ady s tate o f  equat ion ( 2 )  i s  given as : 

l n  WAEM - 0 . 3 3 3 8 6  LPROM + 0 . 00108 RSTUR 

+ 0 . 18410 ln PC + 0 . 3 2 9 7 1  ln WAPS 

+ 0 . 48 6 1 6  l n  WOO - 0.5 7 7 7 2  l n  RET 

+ 0 . 20426 In LABM - 1 . 04 5 7 8  

The s tatic 

(x) 

Perhaps the mos t  important change between equation ( ix )  and e quat ion (x)  is  

that the l ong - run coeffic ient on emp1oye�s' taxes has changed s ign . In order 

to r emove a p e rve r s e  long - run e ffec t  from thi s  var i ab le a c onstra int was 

impos e d  s o  that In LABM only enters as a first di fferenc e .  Th is is  given as 

e quation ( 3 )  in Tab l e  1 and the Wa1d s tatistic  for the two restrictions is 2 . 0  
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(distributed X2 (2 » . In fact , th is re strict ion on ln LABM is  not rej ected 

when i mposed on e qua t ion (1 ) with a Wald s ta t i s t i c  of  0 . 34 (distributed 

The s tatic s teady state solution of equation (3 ) is given by : 

ln WAEM - 0 . 36415 LPROM + 0 . 00096 RSTUR 

+ 0 . 18718 ln PC + 0 . 3 1 501 ln WAPS 

+ 0 . 49 7 8 1  ln WOO - 0 . 50182 ln REI 

- 0 . 9 8096 (x i )  

There i s  evidence o f  some residual autocorrelation i n  equations (2 ) and (3 ) ,  

al though there is  disagreement be tween the test stat i s t ic s . In addi tion , 

equat ion (3 ) forecasts the period 1984 Ql - 1985  Q4 better than equation (1 ) 

wi th s maller forecast errors through most  of th is period . 

Non-Manufacturing Earnings 

The ind ividual structural equat ion estimateg. for non- m'anufac tur ing earnings 

was de rived from an equat ion of the followtng for m :  

4 
ln WOO

t 
- � 0

i 
ln WOOt_i + � LPROOt_l i=l 

where 

3 3 
+ � �. RSTURt . + � O. ln PC

t . 
i=O 1 -1 i=O 1 -1 

3 
+ � 

i-O 

3 

3 
c. ln WAPS t . + � �.  ln RETt . 1 -1 i=O 1 -1 

+ � A
i 

ln LABN + � TDAYWK + 
i=O 

1 
� + 8 DEPC + � �. IP2

t 
. 

i-O 1 -1 (xi i )  

WOO i s  average e arnings per head in the non- manufac tur ing s e c tor (including 

the maj or i ty of public  corporations ) ;  

LPROO i s  trend produc tivity for the whol� economy; 
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LABN i s  e mployers ' l abour taxes wh ich inc ludes the e ffe c t s  o f  se l e c t ive 

empl oyment tax; and 

IP2 is the incomes �o li cy dummy for non-�anuf�c turing . 

Equation (xi i )  was estimated wi th quarterly data from 1 9 6 6  Q2 to 1 9 8 3  Q4 us ing 

the instrumental var iables option on TSP . The inflationary expec tations term 

wa s r e p l a c e d  by ac tual inflation over the same p e r i od and i ns t rumented 

appropriately . In addi tion , the conte mporaneous terms for prices , other 

earnings and the rec iprocal of the short term unemployment rate were treated 

as endogenous var iables (see Table 2 for further de tai ls ) .  

After  a reasonab ly par s i mon ious ve rs ion of  e quat i on (xi i )  was ob ta ined, 

manufac tur ing earnings we re inc luded and the fina l  e quat i on is given as 

equation (4 ) in Table 2 .  This equation is  rather less  we l l  de termined than 

the corresponding equation for manufactur ing earnings , with a s tandard error 

of 1 . 5 % ,  and a number of the variables wh ich entered the general form we re 

excluded dur ing the speci fication search , in particular the rec iprocal of the 

shor t - term une mployment rate , the employe es ' re tent ions rat io,  and the incomes  

pol icy dummy . In addi tion , only one of the other earnings terms appears as 

an explanatory variable . Despite the equation mi ss ing some of the i mpor tant 

exp lanatory variables , WOO wi l l  be influenced by these  var iables  via the WAEM 

terms . This wil l  become apparent when we cons ider the three  equations as a 

sys te m .  

The s tatic s teady state solut ion o f  equation (4 ) is  given as : 

In WOO 0 . 2 9 470  LPROO + 0 . 36681  In PC + 0 . 6 3 2 9 9  In WAEM + 0 . 3 47 2 8  In LABN 

+ 3 . 5 5 5 0 3  (x i i i )  

Equat ion (xi i i )  i s  almost exactly homogeneous i n  the nominal price  and wage 

var iables with the sum of the coeffic ients on PC and WAEM e qual to 0 . 9 9 9 8 . 

Another feature of this equation is  that LABN has a p o s i t ive coeffic ient , 

wh ich in the s ingle e quation context is  an tncorrect s i gn .  The e quation does 

no t rej ect  a first di fference restrict�on on the ln LABN terms wi th a Wald 

statistic  of 0 . 7 5 (distr ibuted x2 (1 ) ) .  T!'lis is given as e quation (5 ) in 

Table  2 .  The nominal price homogene i ty re strict ion is  not rej e c ted  in e i ther 

equat ion (4 ) or (5 ) . I nflat ionary expectations p lay a role in the WOO 

equation but they are less wel l  determined than in the WAEM e quation . 
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The re does not appear to be any residual autocorrelation in any o f  these 

e quations . However ,  

the WAEM e quat ion . 

quarter test  are : 

the ir forecasting performance is  rather worse than for 

The forecast errors for e quation ( 4 )  from the eight 

Ql Q2 Q3 Q4 

1 9 8 4  - 0 . 0 2 5 71 - 0 . 0 2 6 5 3  - 0 . 04109 - 0 . 02 5 6 2  

1 9 8 5  - 0 . 03 3 8 2  - 0 . 04626 - 0 . 01437 - 0 . 0 3449 

Al though none o f  these  forecast errors are s igni ficantly di fferent from zero 

the e quat ion does show a marked tendency to overpredic t . This  contrasts with 

the WAEM e quat ion and i s  much harder to under�tand given recent UK experience . 

It may be due to the we ight given to WAEM �n �he WOO equation which leads to a 

relative ly large solut ion value o f  WOO over this  period . 

Non-Trading Public Sector Earnings 

Attempts were made to de rive an equation for earnings in the non- trading 

pub l i c  s e c to r  ( WAPS )  

e quat ions . However ,  

i n  an analogous �anp.e r to the o ther  two earnings 

a spec ification search beginning from a general form 

s imi lar to e quat ions (vi i i )  and (xi i )  did not prove very success ful . It is 

pos s ible  that e arnings in the pub l i c  sec tor depend much more on ins t i tut ional 

arrangements than private sec tor earnings , at least in the short - run . As a 

consequenc e o f  th is  i t  is l ike l y  to prpve difficult to model pub l i c  sec tor 

earnings in a manner c omparable to private sector earnings . 
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I n  order to derive an e quation for WAPS the s tar ting poi nt was the presumpt i on 

that i n  the l ong - run comparab i l i ty is  ma intained b e tween WAPS and WAEM . In 

the shor t - run there can be subs tantial deviat ions from th is relat ionship . 

Henc e , pub l i c  se ct or e arnings could be model led i n  the s impl e s t  pos s ible 

manner as : 

( x iv)  

where Qi (L) and Pi (L) are polynominals i n  the lag  operator . Th is is  

s imilar to the approach take n i n  the London Bus i ness S chool model ( see  Budd et 

al ( 1984» . The final pars imonious e quati on for WAPS , given as e qua t i on ( 8 )  

i n  Tabl e  3 ,  augments e quation ( xiv) wi th a number  of addi tional vari ables . 

CATCH75 i s  a dummy variable  to take account of a period of exceptionally rap i d  

catch up o f  pub l i c  se ctor earni ngs during 1 9 75 and CLEGG i s  a dummy var iab le 

to take account of the e ffects of the C1egg Commi s s i on on pay comparab i l i ty .  

Apart from all  the i ncomes pol i cies whi ch affe cted both pub l i c  and private 

sectors , the i ncome s pol i cy variable used in th is equation ( IP3 ) addi t ional ly 

ta ke s a ccount of th e ' N - 1 ' p ol i c y  wh i ch the C onse rva tive gove rnmen t 

imp l e me nte d towar ds the e nd of 1 9 70 wi th regard to pub l ic s e c t o r  wage 

se ttl eme nt s .  I t  is to be expe cted that i ncomes pol i cies would have an 

important e ffe c t  on pub l i c  sector earnings insofar as the government has a 
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dire ct influence on wage settlements . I t  �� intere s t ing to note that i t  is  

the firs t 1ag  of the incomes pol i cy vari�b 1 �  whi ch i s  important rather than 

the contemporane ous term; thi s  is a l s o  a feature of the manufactur ing 

earnings e quat i on .  The re ciprocal of the shor t - term unemp l oyment rate was 

a l s o  include d in the e quation with the contemporaneous term be ing regarded as 

endogenous ( s e e  Tab l e  3 for further de t a i l s ) .  The s t at i c  s teady s tate 

solution of equa t i on ( 8 )  is  g iven as : 

1n WAPS - 0 . 9 64 70 ln WAEM + 0 . 00079 RSTUR ( xv) 

Th e r e c  ip r oca1 of the s hor t - t e rm unemp�orment rate has a sma l l  direct 

i n f l u en ce i n  t h i s e quat i on and i t  i s  unde rh omogeneous i n  WAEM . The 

homogene i ty r e s t r i ct i on i s  not rej e cted by tpe data to give e quat ion ( 9 )  in 
J 

Tab l e  3 .  

Ne i th e r  e qua t i on ( 8 )  nor e quat i on ( 9 ) app e ars t o  suffer from r e s i dual 

autocorre1ation and they b oth pass the forecas t ing tes t .  

for e quation ( 8 )  from the e i ght quarter test  are : 

Q1 Q2 Q3 

1 9 84 - 0 . 00043 0 . 00408 0 . 03049 

1 9 8 5  - 0 . 0 1 718  - 0 . 02033  - 0 . 0 2 6 2 1  

The forecas t errors 

Q4 

0 . 0 2 1 73 

0 . 00043 

None of the forecas t errors are s i gnificantly different from zero and, in 

fact , the forecas t ing performance of thi s  equation is in s ome sense better 

than the WAEM and WOO e quat i ons s ince the error s  are b oth pos i t ive and 

negative rather than be ing persis tently pos i tive or negative . 

The Properties of the System 

I t  has been s tressed in thi s  paper tha� the earnings equa t i ons in the Bank 

mode l nee d t o  be examined as a system to !=ake account of the interaction 

be tween s e ct ors . De spite the fact thaF rp� three preferred f inal equations 

do not con t a i n  a ny con t emp oraneous other e arn ings terms as exp l anatory 

vari ab l e s ,  the sys tem is s imul taneous in a short - run dynami c  sense and in the 

s ta t i c  s te ady s tate . We now cons i der the matrix of s ta t i c  s teady s tate 

coe fficients ( the matrix A - lB in e quation (vi i )  evaluated at L-1 ) .  If we 

cons i de r  the three unconstrained e quations ( ( 1 ) , ( 4 )  and ( 8 »  then the A- 1B 

matrix evaluated at  L-1 i s  as fol l ows : 
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ln WAEM 0 . 594 0 . 280 1 . 101 -l . 497 -0. 62 3 0 . 3 30 0 . 00296  LPROl1 

LPROO 

ln WOO 0 . 3 7 6  0 . 4 72  l . 06 3  -0 . 948 -g . 394 0 . 5 56  0 . 00 1 8 7  l n  PC 

ln RET 

ln WAPS 0 . 5 7 3  0 . 2 70 l . 062 -l . 444 - 0 . 601 0 . 3 1 9  0 . 00 3 6 5  ln LABl1 

ln LABN 

RSTUR 

Because of the interac tion between sectors , any var iable  which appears in a 

s ingle equation wi ll  appear in all three equations in the s teady s tate . Thus 

the trend growth in e arnings in each �f tq� sectors is de termined by both 

product ivity growth in manufac tur ing and productivity growth in the e conomy as 

a whole . Of part �cular impor tance with r�gard to the coefficients on LP ROM 

and LPROO are the impl icat ions for the share of labour income in value - added . 

I f  the growth of real earnings were to exceed the growth of  produc t ivity this 

would lead , ceteris  paritus , to a dec l ine in the share of  profits in value -

added . However ,  firms might re s i s t  such a dec l ine and respond by e ither 

increasing p r i ce s  or reduc ing emp loyment . Some commentators see  such a 

me chanism as an important part of the explanation of s tagflation in the 1970s  

( s ee , for  example , Bruno and Sachs ( 1 98 5 ) ) .  Over the period 1 9 6 6 - 1 9 84 , 

manufac tur ing produc t ivity grew on average by 2 . 8 % pa whi l e  whole - economy 

produc t ivi ty grew by 2 %  pa . Over the same period real earnings in the 

manufac tur ing , non-manufacturing and public  sec tors grew by 2 . 4% pa , 2 . 1 % pa , 

and 1 . 9 % pa respec t ively . The coefficients in the above matr ix imply that , 

cete r i s  paribus , i f  produc t ivity grew at i ts historical average then real 

earnings in the manufacturing , non-manufacturing and pub l ic sec tors would grow 

at 2 . 3 % pa , 2 . 0 % pa and 2 . 2% pa respectively . These figures sugges t  that in 

th is s e t  o f  equat ions the re does not appear to be any tens ion over the 

divis ion of value -added between labour income and profits . However ,  larger 

coeffic ients on LP ROM and LPROO might imply a prob lem in th is respec t .  

Al l of the equations are s l ightly over-homo geneous in consumer p r i c e s  in the 

static s teady-s tate . In the WAEM and WAPS equations the re tent ions ratio has 

a coeff i c i ent larger (in abso lute terms ) than - 1 .  This impl ie s  that personal 

sec tor taxes have a very powerful effec t  on earnings and it could be argued 

that these  coeffic ients are implaus ibly large . Emp loyers ' taxes have an 

impor tant e ffect on WAEM and WAPS al though the effect i s  incorre c tly s i gned in 

the WOO equat ion . The rec iprocal of the short- term unemployment rate has a 

very weak e ffec t  in all three equations . As mentione d ear l i e r  the form of 
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thi s  var iable  not only implies  a non- l i near re sponse of earni ngs to the short

te rm unempl oyment rate but in addi ti on the elas tic i ty of the response varies 

wi th the shor t- term unempl oyme nt rate . The e lastic i ty of earni ngs with 

respect to the rec iprocal of the short- term unempl oyment rate i s  given by : 

C
ij * RS TUR 

where C
ij i s  the appropriate element of the A- lB matr ix .  The foll owing table 

gi  ves the percentage dec l i ne i n  earni ngs i nduce d  by a r i s e  of 100 , 000 in 

s h or t  - te rm u nemp l oyme nt at the l eve l s  of emp l oyme nt a nd u nempl oyme nt 

preva i l i ng in 1 9 78 and 1 9 8 5 . It nl\fstra!=�s how the e ffect of short- term 

unempl oyment on e arni ngs has fallen wit� th� Fise i n  short- term unempl oyme nt . 

( Over thi s  period short- term unemployment rose  from 0 . 85m to 1 . 34m . )  

Tab le 4 

1 9 78 1 9 8 5  

WAEM - 1 . 1 2 - 0 . 45 

woo - 0 . 71 - 0 . 2 8 

" 1JAPS - 1 . 3 8 - 0 . 5 5 

Short- te rm unempl oyment has the large s t  i nflue nc e  on pub l i c  sector earnings . 

Th i s  i s  perhaps surp r i s i ng given that the pub l i c  sector i s  probab ly the sector 

wh i ch i s  i nsulate d  the mos t from market related shocks . 

The next system examined c orresponds to the e quations where price homogene ity 

i s  impos e d  and employers ' labour taxes no l onger appear i n  the s tatic steady 

s tate s olution ( equations ( 3 ) , ( 7) and ( 9 » . The system l ooks as follows : 

I n  WAEM 0 . 8 71 0 . 5 8 5  1 . 000 - 1 . 200 0 . 002 9 3  LPROM 

LPROO 

I n  WOO 0 . 46 7  0 . 806 1 . 000 - 0 . 643 0 . 0015 7  1 n  P C  

In  RET 

In  WAPS 0 . 8 71 0 . 5 8 5  1 . 000 - 1 . 200 0 . 00377 RS TUR 
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The coeffic ients on produc t ivity have increased re lative to the uncons trained 

case and i t  c ould be argued that they imply implaus ibly large e ffe cts  wh ich 

may le ad to some tens ion in the division of val ue - added be tween labour income 

and profits.  On  the o ther hand the coeffic ients on  the retentions rat io have 

dec l ined .  The coeffic ients on the rec iprocal of the sho r t - term une mployment 

rate have remained remarkably s table . 

Estima t ing the Earn ings Equat ions as a System 

The individual s truc t ural equations were e s t i mated by ins trumental variables 

to ens ure cons is tency . However , a gain ip. e ffic iency can be attained by 

e s t i mating the equations in a manner that ta�� s account of any cross equat ion 

corre lat ion in the res iduals . Furthermore , e s t i mat ing the three equations as 

a sys t e m  allows the i mposit ion of cross - equat ion res trict ions which enables  

the price homogene i ty restriction to  be  i mposed in a more general manne r by 

impos ing constraints on the appropriate e l e ments of the A - 1B matrix . These 

cons traints are both necessary and s uffic ient for price homogene i ty in the 

s tatic  s teady s tate rather than s i mply s uffic ient . The e s t i mat ion me thod 

us ed was the thre e s t age non - l ine ar least squares opt ion on TSP and the 

equat ions chosen to form the sys tem were the three equ�tions ( 1 ) , ( 4 )  and ( 8 ) . 

Bec ause o f  the nature of  the est imation pro�edure only one diagno s t i c  test  

statistic  is  reporte d .  Z5 ( 3 ) is a l ike l ihooq rat io type test  for first  order 

res i dual autocorre lation cal c ulated along the l ine s s ugge s ted by Breusch and 

Godfrey ( 1 9 8 1 ) . I t  takes account of correlation between the contempo raneo us 

re s i dual for e ach e q uat ion and the lagged r e s i dual s fro m  the o th e r  two 

equations , as we l l  as its  own lagged res idual . I t  is  dis tributed x2 ( 3 ) . 

The resul ts o f  e s t i mating the uncons trained sys tem are given in equat ions 

( 1 0 ) , ( 15 )  and ( 2 0 )  in Tables 5 ,  6 ,  and 7 respectively . In the WAEM and WOO 

equations the maj ority of the parame ter e s t i mates are s i mi lar to those in the 

ind ividua l  s tr uc t ural e qua t i ons and the standard errors o f  the parameter 

e s t i mates , in general , dec l ine . In addit ion , the standard errors o f  these 

two equa tions have dec l ined .  In the WAPS equation s o me of  the parameter 

e s t i mates seem to have changed by a larger degree , al tho ugh again the re is a 

de c l ine in the standard error of the equat ion . The s tatic  s te ady s tate of 

th is sys t e m  is  as fo l l ows : 
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ln WAEM 0 . 6 3 3  0 . 2 2 7  1 . 0 76 - 1 . 416  - 0 . 403 0 . 2 2 1  0 . 0024 LPROM 

ln WOO 0 . 3 9 9  0 . 3 73 1 . 05 9  - 0 . 89 3  - 0 . 2 54 0 . 3 6 3  0 . 0015 LPROO 

ln WAPS 0 . 600 0 . 2 1 5  1 . 020 - 1 . 341 - 0 . 382  0 . 20 9  0 . 0023 ln PC 

ln RET 

ln LABM 

ln LABN 

RSTUR 

The main charac t e r i s t i c s  of the system are the s ame as when the e quat ions were 

e s t imated individually ; all  three e quations are ove r -homogeneous in prices , 

the coeff i c i ents on the retentions rat io are greater than uni ty ( in absolute 

terms ) in the WAEM and WOO equations , the e ffects  of short - term unemployment 

are very weak and employers ' labour taxes are again incorrectly s i gned in the 

WOO e quati on . 

I n  o r de r t o  d e r ive th e ne c e s s a ry and s u ff i c i ent  c ondi t i ons to  ensure 

homogene i ty in the s tatic  s teady s tate wri te the expres s i on AY - BX + U from 

(vi ) more generally as : 

a ( L) fi ( L) � ( L )  

6 ( L)  £ ( L) 0 

� ( L) 0 )' ( L)  

ln WAEM 

ln WOO 

ln WAPS  

� ( L) LPROM 

� ( L) LPROO 

o ln PC 

ln RET 

ln LABM 

ln LABN 

RSTUR 

( as suming for c onvenience that U - 0 ) . a (L) , fi ( L) , � (L) , 6 ( L) , £ ( L) , �(L) , 

A ( L) , � ( L) and � (L)  are all  polynomials in the lag operator . For c l arity of 

exp o s i t i on only the t h i r d  c o lumn of the ma t r ix B is c on s i de r e d  which 

corre sponds to ln PC in the vec tor X.  By pre -mul iplying the matrix B with 

the inverse  o f  the matr ix A ,  the three long- run coeffic ients can be  wr i tten 

as : 
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£CL} '\ (L} Il(L} - �(L} '\(L} !2 (L} 
'\ ( L) o ( L )  £ ( L)  - -y ( L )  t/J ( L) £ ( L) - ,\ ( L) cS ( L) f3 ( L) - C

1 3  (xvi ) 

o(L} '\(L} !2 (L} - cS (L} ,\ (L} Il(L} - ): (L} !I1(L} !2(L} - C2 3  ,\ ( L) o ( L) £ ( L) - -y ( L) t/J ( L) £ ( L)  - ,\ ( L) cS ( L) f3 ( L) ( xvi i )  

�(L} !I1(L} !2(L} - !I1(L} £CL} 1l(L} - C 3 3  ( xvi i i )  '\ ( L) o ( L) £ ( L )  - -y ( L) t/J ( L )  £ ( L) - '\ ( L) cS ( L) f3 ( L) 

where C
ij refers to the ( i ,  j )  element in the matrix A - lB .  The cons traints 

to be imposed are that C1 3  - C2 3  - C3 3  - l .  In order to impose these  

cons tra ints i t  i s  ne cessary to note that C3 3  is  a l inear func t ion of C 1 3 , ie 

C - - !I1(L} C1 3  3 3  ,\ ( L) 
( xix ) 

Thi s  imp l i e s  that the three cons traints given in expre s s ions ( xvi ) ,  ( xvi i )  and 

(xvi i i )  c annot be imposed as they stand . Rather the cons traint t/J ( L )  - - '\ ( L) 

replaces express ion ( xvi i i )  and express ions (xvi ) and ( xvi i )  are imposed after 

sub s t i tuting t/J ( L )  = - '\ ( L ) . The intuit ive exp lanat ion for th is i s  that the 

only nominal price  var iable enter ing the WAPS equation is  WAEM , and i f  the 

WAEM e quation is  homogeneous of de gree one with repect to prices  then WAPS 

wi l l  be as wel l  if the long - run coeffic ient on WAEM in the WAPS e quation i s  

unity . This wil l  be so i f  t/J ( L) - - '\ ( L) . 

The results of  impos ing the three cons rraiD�s are given in equations ( 1 1 ) , 

( 16 )  and ( 2 1 ) . 7 These  restrictions ar� n�j ected by the data with a Wal d 

sta t i s t i c  of 10 . 5 5 ( distr ibuted x2 ( 3 » . The particular problem appears to be 

the restrict ion on the WAPS equat ion . Impos ing this restriction on i t s  own 

give s a Wald s tatistic  of 8 . 30 ( distributed x2 ( 1 » . Th is i s  an intere s t ing 

resul t g iven that the data accep ted  th is re striction in the individually 

e s t imated s truc tural e quation ( s ee equation 9 in Table 3 ) . The explanation 

for th i s  is  that the increase in effic iency brought about by the sys tems 

e s t imat ion has increased the ab i l ity of the data to rej ect  any part icular 

restr i cti on . 

7 In o rde r to impose the cons traints , the expre s s i ons ( xv i )  and ( xvi i )  
( af t e r  sub s i tut ing t/J ( L ) - - '\ ( L» have t o  b e  s o l ved a s  a s e t  o f  
s imul taneous equations in two o f  the parameters selected a s  the parame te rs 
to be constrained . 
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Whe n  p r i c e  homogene i ty i s  impo s e d  o n  the thr e e  equat ions the long - run 

coeffic ients on employers ' l abour taxes become incorrectly s i gned .  Impos ing 

first  di fferences  give s e quations ( 1 3 ) . ( 18 )  and ( 2 3 )  with a s tatic  steady 

s tate solution g iven as : 

ln WAEM 0 . 864 0 . 5 7 7  1 . 000 - 1 . 141  0 . 00350 LPROM 

ln WOO 0 . 4 6 1  0 . 800 1 . 000 - 0 . 609  0 . 00187 LPROO 

ln WAPS 0 . 8 64 0 . 5 7 7  1 . 000 - 1 . 141 0 . 005 1 9  1n P C  

l n  RET 

RSTUR 

A1 though the price homogene i ty and firs t - d� fferenc ing of  employers ' labour 

taxes r e s t r i c t i ons are j o intly rej ected  by the data , with a Wa1d  s tatistic  of 

1 5 . 06 ( di s t r ibuted X2 ( 5 » , the s teady s tate coeffic ients look quite reasonable 

wi th the except ion of  the product ivity terms which it could be  argued imply 

imp laus ibly l arge e ffe c t s  s ince the sum of the coefficients on LPROM and LPROO 

exceed uni ty in all  three e quations . 

Impos ing re str i c t ions on the long- run consumer price coefficients in j ust  the 

WAEM and WOO e qua tions and al lowing the long- run coefficient in the WAPS 

e quation to be de termined freely i s  not rej ec ted by the data with a Wald 

s t a t i s t i c  of 0 . 9 1 ( distributed x2 ( 2 » . These  are given as equat ions ( 1 2 ) , 

( 1 7 )  and ( 2 2 ) . 

The f inal e quat ions chosen at this s tage are e quations ( 14 ) , ( 19 )  and ( 24) in 

tab l e s  5 ,  6 and 7 respe c t ively . In addition to price homogene i ty be ing 

imposed for the long- run coeffici ents on prices in the WAEM and WOO e quations , 

employers ' l abour taxe s only enter as first differences . Thus there is  only 

a sho r t - run e ffect from a shock to employers ' taxes . The Wald s tatistic  for 

the se  four restr i c t ions is 4 . 00 ( di s tributed x2 (4» . The s tatic s teady state 

s o lut i on to e quations ( 14 ) , ( 19 )  and ( 24 )  is given as : 
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In WAEM 0 . 700 0 . 4 92  1 . 000 - 1 . 241 0 . 0022 LPROM 

In WOO 0 . 3 7 6  0 . 7 52 1 . 000 - 0 . 6 66 0 . 0012 LPROO 

In WAPS 0 . 6 5 9  0 . 4 63  0 . 942 - 1 . 169  0 . 0020 In PC 

In RET 

RSTUR 

The important features of this system relative to the uncons tra ined case ( s ee 

page 2 6 )  is that the retentions ratio effe ct is  smaller and the produc tivity 

effe c t  large r . However ,  the effect from produc tivity i s  smaller than in the 

s y s t e m  re p o r te d  on p a ge 24 . The unemp loyme nt e ffe c ts rema i n  b roadly 

unchanged .  

Se ct ion Il l :  The Dynamic Properties o f  the Earnings Equat ions 

In order to examine the dynamic properties of the earnings equat ions a vers ion 

of the sys tem c ons ist ing of equations ( 14 ) , ( 1 9 )  and ( 2 4 )  was re - e s tima ted 

ove r the whole  data period ava ilable ( ie 1966  Q2 - 1 9 8 5  Q4 ) to give the 

equations pre sented in Table 8 .  The purpose o f  re - e s t imat ing the equations 

over an extended data set was to make use of the data reserved previously fo r 

the forecas t ing tests . The static steady state solution is  given as : 

In WAEM 0 . 7 64 0 . 385  1 . 000 - 1 .  0 7 1  0 . 00207 LPROM 

In WOO 0 . 287  0 . 701 1 . 000 - 0 . 402 0 . 00078 LPROO 

In WAPS 0 . 7 2 3  0 . 364 0 . 946 - 1 .  013  0 . 00180 In PC 

In RET 

RSTUR 

The s tatic s te ady s tate is broadly s imi lar to the sys tem e s t imated ove r the 

sho r ter  data pe r i o d .  Th is sys tem of e quations i s  s tabl e  with all  the 

e i genvalues ly ing within the uni t  c ircle . 

ove r 5 quarters . 8 

The me an lag of the sys tem is  j ust 

8 I am grate ful to Stephen Hal l for the use o f  one o f  his  programs to 
c alculate the e igenvalue s of the system . 
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An important c oncept when cons ider ing the dynamic  properties  of  the sys tem is 

the dynamic s te ady state given by the se equations . I n  order to derive the 

dynamic s teady s tate c ons ider  the A- l  B matrix given in e quation (vi i )  without 

solving for L-l as in the case of the s tatic steady s tate . Thi s  der ivation 

i gn o r e s  the c ons tant t e rms , the dummy var i ab l e s  and the incomes pol icy 

var i ab le s . The j us t i fication for i gnoring the latter i s  that , in the dynamic 

s teady s tate , thi s  var i able may we ll  be z ero e i ther due to the absence of an 

incomes pol icy at all  or  because �Wi - NORMt in equation ( iv ) . Furthermore , 

i t  i s  assumed that future prices are known with certainty , i e  tPi+4 - Pt+4 , 

and that the retent ions ratio and the short - term unemployment rate both remain 

c ons tant over t ime . The sys tem can be written as : 

a ( L)  {3 ( L)  -y ( L)  

6 ( L) £ (L)  0 

</l (L)  0 ). (L) 

where 

a ( L)  - 1 - 0 . 70303L 

{3 ( L)  - - 0 . 1 1 248L 

-y (L)  - - 0 . 0 9 746L3 

ln WAEM 

ln WOO 

ln WAPS 

6 ( L) - - 0 . 649 3 1L + 0 . 5 l 5 3 1L2 

(J ( L) 0 

0 r e p 
0 0 

£ (L)  - 1 - 0 . 5 2l03L - 0 . 2 6 7 90L2 + 0 . 14580L3 

J.' ( L) 

'7 ( L) 

0 

t/I(L)  p ( L) 

0 0 

0 w ( L) 

</l ( L)  - - 0 . 848l2L + 0 . 5 7 6 l lL3 + 0 . 65085L4 - 1 . 1 2 2 l0L5 + 0 . 3 67 64L8 

)' ( L) - 1 - 0 . 40l28L - 0 . 32025L3 + 0 . 11879L4 

(J ( L)  - 0 . 12427L  

J.' ( L) - 0 . 3 l 342L- 4  - 0 . 3 1 342 + 0 . 2 8 9 80L - 0 . 1 9746L2 

t/I ( L)  - 0 . 1 74l5L 

p ( L)  - 0 . 00035 

T ( L)  - 0 . 1 9 8 50L 

'7 (L)  - 0 . 1 5 8 7 1L- 4  - 0 . 1 5 8 7 1  + 0 . 8l003L - 0 . 5 8 7 l6L2 

w ( L) - 0 . 00053 - 0 . 00188L + 0 . 00129L2 

and Li i s  the lag operator and L- i  i s  the lead operator . 
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Th e me thod u s e d  t o  der ive the dynam ic  s te ady s t ate e quati ons invo lved 

mul t iplying the matrix B wi th the transpose of the adj oint o f  the ma trix A .  

Th i s  l e aves the vector o f  earnings variables  be ing pre - mul t i p l i ed by a 

diagonal matrix wi th the de terminant of A down the diagonal . 9 Then the 

me thod outl ined in Currie ( 1 981 ) was appl i�d to the semi - reduced form to give 

the dynamic  s teady s tate solution as follows : 

In WAEM 

In WOO 

In WAPS 

0 . 76 0 . 38 1 . 00 - 1 . 0 7 0 . 002� - 8 . 05 - 5 . 1 1 3 . 08 

0 . 2 9 0 . 70 1 . 00 - 0 . 40 0 . Q008 - 2 . 70 - 5 . 2 3 3 . 2 9 

0 . 7 2 0 . 36 0 . 9 5 - 1 . 01 0 . 0018 - 7 . 66 - 4 . 8 5 2 . 8 5 

where 11' 1 - In (MPRO) - In (MPRO) 
LEMF 

t LEMF 
t - l  

LPROM 

LPROO 

In PC 

In RET 

RSTUR 

11' 1 

11'2 - In (GDPO/ (LE + LSE + LHMF» t - In (GDPO/ (LE + LSE + LHMF» t - l  

The coeffic ients on the levels terms are the same as in the static  s te ady 

s tate but in addit ion the re are growth effects with non zero coeffi c i ents on 

What the se coefficients imply is that the level of earnings 

in the dynamic  s teady s tate wi ll  be lower if trend produc t ivity growth i s  

higher and higher i f  the rate of price inflat ion is  higher . Cur r ie (op c i t )  

discusses whe ther , such growth e ffects are de s i rable and suggests  that i n  some 

ins tanc es the coeffic ients on the 11' terms should be cons trained to be zero . 

In thi s examp le i t  wo ul d be very labor ious to der ive the se coeffic ients 

analyt ically so no attempt has been made to test the coeffic ient re s tr i c t ions 

wh ich would need to be imposed . Furthermore , Patterson and Ryding ( 1 984)  

que s t ion whe ther such c ons traints are , in  fac t , des irab l e  s ince they are 

l ikely to l ead to impor tant change s in the dynamic structure of the e quat ions . 

9 I am grateful to the Mathematical Techniques Group in the Bank for solving 
th is problem . 
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The S imulat i on Propert ie s  

Another way o f  examining the dynamic propert;es of  the earnings e quat ions is  

t o  i n c o r p o r a t e  t he m  i nto  the  B ank m o d e ! and t o  run s ome s imul a t i on 

experiments . The s e  s imulation exerc ises  take the form of examining how the 

mode l behaves in re sponse to a shock to one or more of the exogenous variables 

where the solution path of  the model after the shock has been administered is 

c ompared to a base case . The results 9f these  s imulations may indicate 

whe ther the growth e ffec t s  i dentified  in the 4ynami c  s teady s tate solution are 

important in prac t ic e . These s imu1ations do not ,  o f  c ourse , isolate the 

dynamic properties  o f  the earnings sub - system independently of the dynamic 

prope rt ie s  of the rest  of the mode l , ne i ther do they have any particular 

policy prescriptions . Rather ,  they s imply i l lustrate the marginal properties 

of the B ank mode l .  Neve rth e l es s , 1:hey are informat ive and as s i s t  in 

de te rmining whe ther the e quat ions should ultimately form part of  the Bank 

mode l . 

Prior to discuss ing the s imulation results two issues need to be addressed . 

The f i r s t  c once rns how the inflationary expectations term in the WAEM and WOO 

e quat ions i s  handled in the current solution suite for the Bank mode l . G iven 

that the e quations were e s t imated assuming rationally formed expectations they 

should r e al ly b e  embedded into a mode l which has an appropr iate forward 

looking s o lution suite . However , thi s  is not the case with the current Bank 

model s o  that as an approximation , inflationary expectations are mode l led as a 

d i s t ributed 1ag o f  inflationary expectations and actual inflation , al though it  

i s  recognise d  that thi s  me thod does lose an important transmiss ion mechanism 

for inflat ionary shocks . 

The second i s sue concerns the spe c i fication of  the shor t - term unemployment 

e quation . Rese arch in the Bank has found that i t  i s  quite difficult to 

e s  t im a t e  an e qua t i on for sho r t - t e rm unempl oyment wh i ch h a s  a c cep table  

theoretical and emp i r ical propert i e s . As a c onsequence o f  thi s  a rather 

s imple  e quati on was used in these  s imulat ions to model changes in short- term 

unemployment c ondit ional upon changes in total unemployment . The e quation 

used i s : 

A1 LUSTt - 0 . 7 44 A1 LUt - 0 . 22 1  A1 LUt - l  

( 6 . 3 3 )  ( 1 . 8 8 )  

(xx)  

Sample period 1 9 6 8  Q1 - 1979  Q4 . SEE  2 8 . 89 . Durbin Watson 1 . 7 6 . t  s tatistics  in 

parenthe s e s . 
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Al though th i s  equat ion doe s not have a long - run s o lution in leve l s  i t  

neve r th e l e s s  p rov ides  a n  accep table  equat ion f o r  s imul at i o n purpos e s . 

Hopeful ly , future work in th is area wi ll  be ab le to provide a bette r equa tion . 

The s imul at ion resul ts  are now discussed . Three exogenous shocks we r8 

cons idered; an increase in world prices , a cut in personal sec tor income tax 

and an increase in government current expendi ture . All the s imulat ions we re 

run on a t e n  year s i mulat ion bas e wi th the exchange r a t e  c ons t rained 

throughout .  

An Increase in World Pr ices 

In thi s  s imulation all world prices ( inc luding world uni t  labour costs ) are 

raised 2 %  above the base throughout .  A shock of th is sort p r imar i ly feeds 

into UK domes t ic inflation via the unit value indices for imports  wh ich in 
' turn feed into manufac ture rs ' wholesale  p r i c es . The transm i s s ion into 

dome s t i c  p r i c e s  oc curs fa i r ly s lowly wi th manufacturers ' wholesale prices 

ful ly reflect ing thi s  inc rease in world prices only after about four years . 

There i s  a further one year lag before consumer prices rise  above the base to 

the ful l  extent of the init ial shock ( ie 2% ) .  Who le  e conomy average earnings 

ini t i a l ly re spond more slowly than consumer prices wi th a cons e quent small 

de c l ine i n  re al e arnings . After ab out three years , however ,  aver age 

earnings ove rshoot prices  s l ightly and there is  a small  increase in real 

earnings unt i l  the final year of the s im�l at ion when whole e c onomy real 

earnings are almos t unchanged relative to the base ( see Figure 4 ) . The 

diffe rent s e c tors respond at di fferent rates to the price shock wi th the 

fas t e s t  sector be ing non-manufac turing wh ich responds s l i ghtly more quickly 

than the manufac turing sector over the ftrst five years of the s imulat ion ( see 

Figure 5 ) . The non-manufacturing earnings equation has the large s t  impac t 

e l as t i c i ty w i th r e s pe c t  to  c onsumer p � i c e s  ( 0 . 8 1  compared to  0 . 2 9 for 

manufac tur ing) . Earnings in the non- tradtng pub l ic s e c tor are the s lowe s t  to 

re spond s ince the p r i c e  shock only f�eds �n indire c t ly via manufactur ing 

earnings . Furthermore , al though during the course of the s imulation non 

trading pub l i c  sector earnings appear to catch up wi th manufactur ing earnings , 

by the end of  the s imulat ion period they reach only 9 3 %  of  the re sponse of 

manufac tur ing earnings . 

given on page 30 . 

This is very c lose to the long run response of  0 . 9 5 
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I t  i s  important to know the degree to wh ich dome stic  prices in the mode l are 

homo geneous wi th respect to wo rld prices in the long run . A plaus ib le 

s imulation property, with the exchange rate cons trained , would be homogene ity 

of degree one so that an x% increase in all world prices would eventual ly lead 

to an increase of  x% in UK domestic prices . Th is s imulation suggests  that 

the mode l does in fact have this property . Th is fo llows from the proposi tion 

that homogene i ty of degree one in the individual price and earnings equati ons 

in the model i s  a suffic ient but not necessary condi tion that the model as a 

wh o l e  w i l l  exh ib i t  homogene i ty of  degree one i f  the e x change rate i s  

cons trained . Consumer prices increase relative to the base by more than 2 %  

after about s ix years but turn down again after about e i ght years and end the 

s imulat ion period exactly 2 %  above the base . 

I t  ought to be noted that th is s imulation property is  very sens i t ive to the 

assump tion made about the exchange rate . I f  the exchange rate i s  allowed to 

be determined endogenous ly by the model then cons umer prices re spond wi th a 

more marked cyc l ical pattern ris ing to about 3 1/4% above the base after about 

seven years and dec l ining to about 1 1/2% be low the base at the end of ten 

years . The s imulat ion base is too short to determine whe ther thi s  cyc le wil l  

eventual ly damp down o r  not . This suggests that the re may b e  some p robl ems 

with the properties of the exchange rate equation c urrently in the Bank mode l 

rather than wi th the domestic wages and prices sectors . Th is is  the re ason 

why in thi s  paper we report the s imulat ion properties of the mode l wi th the 

exchange rate cons trained to the base . lO 

Turning to the real side of the economy , domestic  output never deviates by 

more than 1/2 % from the base ( see Figure 6 ) . Initial ly GDP is s l i ghtly above 

the base as the initial beneficial shock to competitiveness increases exports 

and reduces imports . However ,  as domestic  prices respond , the expans i onary 

e ffe c t  from net trade decl ines and GDP fal l s  below the base after about s ix 

ye ars . I nves tment responds ini t i a l ly to the increase i n  ac t ivity  but 

eventually fall s  below the base . Cons umers ' expenditure remains broadly 

unchanged for about seven years as an inc rease in expendi ture on consumer 

durables  from about the third year broadly offsets a de c l ine in expendi ture on 

non - durab l e s . Howeve r ,  a fter ab out e i ght years expendi ture on consumer 

10  The prope r ty that , in this s imul ati on , there i s  more of a cyc l i cal 
p a t t e rn i n  domes t i c  p r i c e s  and e arnings when the exchange rate is 
determined endogenously is  also a feature of the ver s i on of the mode l 
reported in Patterson et  al ( 1 98 7 ) . 
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durable s  also fal l s  below the base . Expenditure on non- durables i s  below 

the base throughout pr imar ily due to inflatiQnary losses on l iquid assets and 

wea l th . The increase in expenditure on consumer durables , relative to the 

base , i s  partly due to lower real interest rates which affects thi s  category 

o f  c onsumpt ion directly and lower nominal interest rate s , brought about by a 

lower PSBR , which affects c onsumption vi� �ortgage lending . 

I n i t i al ly both total unemployment and sho�t- term unemployment fall below the 

base as  output expands ( see  Figure 7 ) . After about four years the former 

de c l ines by around 60 , 000 while the latt�r de�l ines by around 30 , 000 . After 

j us t  over f ive years both r i s e  above the base as the s timulus to domestic 

output is reversed . 

A Cut in Personal Sector Income Tax 

In thi s  s imulat ion the bas ic  rate of personal sector income tax ( TRY) is 

reduce d  by 2 1/2 % percentage po ints . At 1 9 8 6  Ql levels , a change in TRY from 

30%  to 2 7  1/2 % would lead to a change in the retentions ratio from 0 . 7 3 to 

0 . 75 ,  ie a fter the tax reduct ion 7 5 %  of persons ' pre - tax e arnings are retained 

- �s post - tax e arnings . ll  

I t  w as  ment ioned e arlie r  that the re tentions ratio  term has a ve ry powerful 

e ffe c t  in the e arnings e quat ions and thi s  property i s  very apparent from this 

s imulation . The reduc t ion in taxes generates a downward movement in nominal 

earnings and prices  whi ch , at least during the period under cons iderat ion , 

does not show any s i gn of  slowing down . At the end o f  the ten year per iod 

who l e  e conomy average e arnings are j ust  9v�� 7 1/4% below the base while 

c onsumer prices  are j us t  over 4 1/2% below the base ( see  Fi gure 8 ) . Becaus e 

e arnings re spond direct ly to the tax cut and prices re spond with a lag there 

is a dec l ine in real pre - tax earnings throughout . However , because of the 

direct  e ffec t s  of the t ax cut , real personal disposable income i s  h igher than 

the base  throughout . 

1 1  The percentage po ints change i n  the retentions ratio i s  not the s ame as 
that for the bas ic  rate of tax due to the former var i able also taking 
acc ount of national insurance contributi ons and personal t ax allowances . 
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One reason why the re sponses of earnings and prices do not appear to flatten 

out very quickly i s  the very weak Ph illips curve e ffect in these equat ions . 

Over the course of the s imul ation , short - term unemployment is  s i gni fi cantly 

di fferent from the base ( see Figure 1 1 )  but th is seems to put very li ttle 

upward p r e s sure on earnings . By the end of the s imulati on , short - term 

unemployment is  about 250 , 000 lower than in the base which corresponds to a 

change in the shor t - term unemployment rate from 4 . 68%  in the base to 3 . 7 7 %  in 

the s imulat ion . At th is short- term unemplo�ent rate the changes induced in 

this s imulation would , ceteris paribus , lead to an increase in real earnings 

of about 1 %  for the manufac tur ing and non- trading pub l ic sectors and about 

1/2 % for the non- manufac tur ing sec tor . 

There i s  another important mechanism in the Bank mode l which contr ibutes to 

the fai lure o f  nominal earnings and prices to stabl i se to any great extent . 

Real earnings dec l ine in this s imulation r�!ative to the base and be cause 

there is a real wage term in the manufac tur ing labour demand schedule th is 

wi ll  lead to firms taking on more employees even for given output . Th is 

reduc t ion in manufacturing produc tivity �n turn puts downward pre ssure on real 

earnings . ( Product ivi ty in manufac turipg �s 3 1/4% below the base by the end 

o� the s imulat ion but th is , of course , inc ludes other effects on produc tivity 

be s i des the real wage e f fe ct on labour demand . )  The fal l in nominal 

earnings , relative to the base , is  larger than the de cl ine in productivity so 

that uni t  labour costs in manufac turing decl ine relative to the base . Th is 

ensures that the dec l ine in produc tivity does not lead to any upward pressure 

on prices . This property , al ong with the we ak Phi llips ' curve e ffe c t , se ems 

to sugge s t  that s e l f - perpetuat ing cycle� �a� be generated in the Bank mode l 

where a cut in real earnings le ads to an increase in the demand for labour , 

lower productivity and st ill  lowe r real earnings . In addi t ion , both output 

and emp loyment are raised . 

This s imulation i llustrates the potent ial tens ions in the model regarding the 

divi s ion o f  value - added between labour income and profits , s ince the sum of 

the coeffic ients on the produc tivity terms exc eeds unity in the WAEM and WAP S 

equations . Because nominal earnings decl ine in this s imulat ion , relative to 

the base , by more than the decl ine in produc tivity there i s  a de c l ine in 

l abour ' s  share of value - adde d and firms re spond by reduc ing p r i c e s  and 

increas ing employment . Because the mode� is  broadly l inear , an inc rease in 

the rate of personal sector  income tax woul d  l e ad to a r i se in nominal 

earnings larger than the increase in produc tivity wh ich would lead to upward 

pre s s ur e  on p r i c e s  and a dec l ine in empl oyment as f irms re s i s t  labour ' s  
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a t t e mp t  t o  inc re a s e  i t s share o f  va l ue - added. Th i s  s i mul at ion do e s  

i l l ustrate a problem i n  us ing a moving average proxy for trend produc t ivity 

where changes in produc tivity wh ich do not repre sent true changes in trend 

produc tivi ty l ead to impor tant repercussions in the rest of the mode l .  

The di fferent sec tors respond at different rates to the shock ( s ee Fi gure 9 ) . 

The q ui cke s t  response is in th e manufac tur ing se ctor because i t  i s  th is 

equation which directly responds to the increase in the retentions ratio . 

Turning to the real s i de of the economy GDP is above the base throughout , 

ending the s i mulation period 2%  above ( see Fi gure 1 0 ) . The increase in real 

pers onal dispo sab l e  income brought about directly by the tax c ut and the 

increase in persons ' real l iquid assets and real financ ial we alth c aused by 

the fal l  in prices all contribute to higher consumers ' expenditure . Exports 

are h i gh e r  th an the base thro ughout d,ue �g the deprec iat ion in the real 

exchange rate (a dec l ine in prices  wi th a fixed no minal exchange rate ) . 

De spite the i mprovements in competitiveness i mports are above the base for the 

first  s ix years due to the effects of  the increase in do me s t i c  demand. By 

the end of the s i mula tion , howeve r ,  �he S:9mpe t i t ivene ss e ffe c t  s l i gh t ly 

o utwe ighs the de mand e ffec t and i mports e�d the s i mulation per iod abo ut 1/4% 

be low the base . 

An Increase in Government Expenditure 

In thi s s i mul ation government c urrent expenditure is increased by £400 m 

( 1 98 0  p r i c e s )  per q uarter throughout. Tp�re is  a ve ry s ma l l  inflationary 

e ffec t  in this s i mulation wi th consumer prices only around 3/4% above the base 

after ten years ( s ee Figure 1 2 ) . However ,  about 2/3 of th is increase in 

prices  is due to an increase in local authori�y rece ipts of rates which in the 

model finance s  a part of the increase in government c urrent expenditure . 

Thi s  s i mul ation again i l l ustrates how weak the Ph i l l ips c urve e ffec t  is  in 

th e s e  e quat i ons . Early on in the s i mulation the l eve l o f  shor t - t e r m  

unemp loyment is  almost 70 , 000 lowe r than in the base which corresponds to a 

change in the shor t - term unemployment rate from around 4 . 5 7 %  to 4 . 3 2 % . At 

th is l eve l o f  the short - term unemployment rate the changes induced by this 

s i mulation woul d ,  ceteris par ibus , lead to an inc rease in the real wage of 

1/4% for the manufac tur ing and non - trading pub l i c  sec tors and abo ut 0 . 1 % for 

the non- manufacturing sector . 
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The leve l of  GDP is  higher than the base throughout the s i mul at ion period 

al tho ugh there is  cons iderable crowding out as the s i mul at ion proceeds ( see 

Fi gure 1 4 ) . The reason for this crowding out is  an apprec iation in the real 

exchange rate , which occurs due to the small rise in dome s t i c  p r i ces  w i th the 

exchange rate cons trained , wh ich depre sses output in the manufac tur ing and 

non- manufact uring sec tors . In addi tion ,  the inc rease in the PSBR p uts upward 

pre s s ure on nominal interest  rates . 

Section IV : Conclusions and Suggestions for Further Work 

The aim of  the research reported here was to i mprove the e arnings e q uat ions in 

the Bank of  England mac roeconomic model of the UK economy .  However , as with 

any r e s e a r c h  p r o j e c t  the r e re ma i n  many i s s ue s  wh ich re q u i re f ur the r 

inve s t i gat ion . This section draws some conc l us ions from the work already 

undertaken and discusses how future work might proceed . 

The equations pre sented in this paper appear to be an adeq uate representat ion 

of earnings in the three disaggregated sec tors with p laus ibl e  theore t ical and 

e mp i r i c a l  p r o p e r t i e s . A l th o ugh the  s y s t e m  o f  e q ua t i on s  i s  no t 

contemporaneous ly s i mul taneous , there are nevertheless  i mportant  intersec toral 

e f f e c  ts and as  a c on s e q uenc e  the equat iops have a fairly r ich  dynami c 

s truc t ure . Other var iables found to b� i- mportant in de termining nominal 

earnings are labour produc t ivity , consumer prices , inflationary expectat ions , 

personal sec tor taxes and employers ' labour taxes , al though the last  var iable 

only has an effe c t  in the shor t - run .  An t mportant resul t  of th is research is 

that short - term une mployment does no t have a very powerful e ffec t  on earnings . 

The intersectoral e ffec ts in the se equat ions may i mp ly a certain amount of 

nominal inertia  in the inflationary process . S ince earnings in each sec tor 

depend on lagged earnings in the other sectors as we ll  as lagged prices , a 

shock to prices  may take longer to feed through ful ly to earnings than i f  

earnings s i mply depended o n  pas t prices . Thi s ,  along w i th the s mall  e ffe c t  

from short - term une mployment and the large increases in labour produc t ivity in 

the early 1980s , may provide part of the exp lanat ion of why the growth of 

no minal e arnings has r e mained relat ive ly h i gh r e c ently  de s p i t e  fal l s  in 

inflation . 
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One que s t ion which i s  often asked of  a disaggregated labour market is  whether 

there is a leading sec tor . There are �wQ ways in which thi s  notion might be 

interpreted . The first  is that within any annual wage round a particular 

s e c tor might temporally lead the other two sectors . This would occur if an 

annual wage round exis ted as a well  defineg ppenomenon and di fferent groups of 

employe e s  se t tled at  the same t ime each year . However ,  the model presented 

here does not really address  thi s  is sue . The second pos s ib l e  interpretation 

of  the not i on of  a leading sector is  that a particular s e c tor might respond 

more quickly to a shock than the other sectors . With thi s  interpretation the 

leading se c tor may vary according to the nature of the shock . Thus , in the 

e quati ons presented in Table 8 the manufac tur ing sec tor is the leading sec tor 

in response to a shock to personal sector taxes because the manufacturing 

earnings e quation is the only equation �hic� �irectly includes the retentions 

rati o  as an explanatory variab l e . The s imu1ations reported earlier indicate 

that the non-manufacturing sector is the leading sector in response to a shock 

to prices . Thi s  property can also be seen from the coeffic ients on consumer 

prices  in the WAEM and WOO equations . The pub l i c  sector will lead very 

s l i ghtly in re sponse to an unemployment shock with a s l ightly larger impact 

e l as t i c i ty than in the manufacturing s e c tor . . Finally , perhaps surpris ingly 

the manufac tur ing sector will  lead in response to an income s pol i cy shock 

because the incomes policy variable enters the manufacturing earnings equation 

c ontemporaneous ly ( as we ll  as lagged onc e )  whi l s t  only occurring with a lag in 

the pub l i c  se c tor e quation . 

The s imu1 a t i ons  report e d  here i l lus trate the dominance o f  the c o s t - push 

approach to p r i c ing behaviour in the Bank mode l . With the exchange rate 

c ons trained the two main channels  through which demand pressures c an affect 

pr i c e s  a r e  v i a  shor t - t e rm unemp loyment i nfluenc ing e arnings and employed 

fac t o r  ut i l i s at i o n  rates affecting manufac turing margins , and i t  has been 

amp ly demons t rated that the former e f fe c t  i s  very weak in the equations 

reported here . 

As has been mentioned earl ier , an important feature of  the s e  e quati ons is  the 

influence of  product ivity on real earnings . I f  the sum of  the coeffic ients 

on the two produc t ivity terms in the equa� !ops exceeds uni ty then a balanced 

increase in product ivi ty of  1% will lead to real earnings r i s ing by more than 

1 % . I t  m i ght be  cons i dered des i rable  to �mpose restrictions on the e quat ions 

to ensure that shares  in value - added remain c onstant in the s teady s tate . 

However ,  i t  i s  not really feas ible to impose the necessary and suffic ient 
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conditions in the way that price homogeneity pas been imposed because the two 

sets of restrictions would become extremely compl icated . Furthe r  work could 

inve s t i gate the impos i tion of sufficient conqit ions to ensure cons tant sha re s 

i n  va lue - a d d e d  wh i c h c o u l d  probably be impo s e d  a l ong w i th the p r i c e  

homogene i ty restr ictions . 

The e s t i m a t e d  e q ua t i o ns sugge s t  that �h� r e  i s  an impo rtant r o l e  for 

inflat ionary expec tat ions in the wage barga ining process . Apart from price 

expectations a dis aggregated labour marke t could also incorporate sectoral 

wage expec tat ions , ie  earnings in any one sec tor will no t only be influenced 

by expec tat ions of price inflat ion but a�so by expectations of  earnings in the 

other two sec tors . This is some thing wh ich coul d be inve s t i gated fur ther .  

One is sue wh ich has rece ived a ce rtain amount of attention recently in the 

l i terature i s  the appropriate role of corporate profits in de termining wage 

behaviour . Carruth and Oswald ( 1 9 8 7 )  find empir ical evidence that profits 

( re a l  profits per unit of capital stock) have a direct influence on real 

produc t wages . They argue that th is result is  cons istent with microeconomic 

indus trial relations data ( see , for example , Gregory et  al ( 19 8 5 , 1 9 8 7 » . 

The mode l pre sented by Rowlatt ( 1 9 8 6 )  also includes a term in profits ( real 

profits per uni t  of private sector output) which has a s i gnificant e ffec t  in 

her preferred equat ion . In contras t ,  Hal l and Henry ( 19 8 7 )  fa iled  to find 

any emp ir ical support for the inc lus ion of a real profits term in an aggre gate 

earnings e quat ion . The evidence on th is is sue is , at th is stage , rather 

inconclus ive and would hence warrant some further res earch which could be 

carried out within the context of the disaggregated model presented here . 

Final ly , there has been some discuss ion of the effec t of  the hous ing marke t on 

wages ( s ee , for example , articles by John Mue l lbauer in the Financ ial  T imes on 

2 3/10/8 6 and 2 3/12/8 6 )  but th is has yet to influence the main macroe conomic 

mode l ler s  to any great extent . 

further invest igation . 

However ,  it  is  something that requires 
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TABLE 1 :  Manufac tur i ng Earni ngs 
Depe nde nt Variab l e  is 1n WAEM� 

1n  WAEMt _ 1 

LPROMt _ 1 

1 n  PCt - 1  

1 n  PCt - 2  

1 n  WAPS t _ 3 

1 n  RETt _ 1 

1n  LABMt 

1 n  LABMt _ 1 

1 n  WOOt _ 1 

Cons tant 

DE PC 

I P1 t _ 1 

TDAYWK 

SEE 

Zl ( 4 )  
Z2 ( 4 )  
Z3 ( 4 )  
Z 3 ( 8 )  
Z4 ( 6 )  

Wa1d s ta t i s t i c s  
for l i ne ar 
r e s tr ic t i ons 

Equation ( 1 )  
Uncons trained 
e quat i on 

0 . 6 73 2 9  
( 1 3 . 1 6 )  

0 . 08443 
( 2 . 40 )  

0 . 00034 
( 3 . 14 )  

0 . 2 9836  
( 3 . 22 )  

- 0 . 1 9 1 5 4  
( 2 . 60 )  

0 . 10258  
( 4 . 50 )  

- 0 . 2 1 2 78 
( 3 . 9 6 )  

- 0 . 8 5 2 72 
( 3 . 71 )  

0 . 76419  
( 3 . 24 )  

0 . 13524  
( 2 . 95 )  

- 0 . 10652  
( 0 . 3 9 )  

0 . 3 76 76 
( 5 . 71 )  

- 0 . 02942  
( 1 .  06 ) 

- 0 . 1 75 5 8  
( 5 . 16 )  

- 0 . 0 5 6 78 
( 9 . 16 )  

0 . 00565  

6 . 76 
10 . 70 

4 . 3 7 
9 . 35 
8 . 28 

For footnote s  see  page 5 5  

Equatton ( 2 )  
Price homogene i ty 
imposed 

0 . 6 9 3 9 7  
( 14 . 45 )  

0 . 10217 
( 3 . 2 1 )  

0 . 0003� 
( 3 . 12 )  

0 . 2470� 
( 3 . 02 )  

- 0 . 19075 
( - ) 

0 . 10090 
( 4 . 44 )  

- 0 . 1 7680  
( 4 . 01 )  

- 0 . 80191  
( 3 . 5 6 )  

0 . 86442 
( 3 . 9 3 )  

0 . 14878 
( 3 . 3 5 )  

- 0 . 32004 
( 1 .  6 0 )  

0 . 31�8�  
( 8 . 6p 

- 0 . 0 3 72 8  
( 1 .  3 9 )  

- 0 . 165,67  
( 5 . 0� )  

- 0 . 0 5 73Q 
( 9 . 2 7) 

0 . 00565 

8 . 6 7 
1 2 . 3 3 

4 . 6 7 
8 . 53 
9 . 3 7 

44 

Equation ( 3 )  
Price homogene i ty and 
61 on 1n LABM imposed 

0 . 6 9 804 
( 14 . 64 )  

0 . 1099 6  
( 3 . 62 )  

0 . 00029 
( 3 . 18 )  

0 . 24732  
( 3 . 03 )  

- 0 . 19080 
( - )  

0 . 09512  
( 4 . 43 )  

- 0 . 1 5 1 5 3  
( 5 . 05 )  

- 0 . 84516 
( 3 . 8 7) 

0 . 84516 
( - ) 

0 . 15032  
( 3 . 39 )  

- 0 . 2 9 6 2 1  
( 1 .  5 0 )  

0 . 2 9 2 56 
( 1 1 . 06 )  

- 0 . 03816  
( 1 .  4 3 )  

- 0 . 15405 
( 5 . 2 5 )  

- 0 . 05818  
( 9 . 58 )  

0 . 00564 

8 . 6 6 
1 2 . 3 8 

4 . 5 3 
8 . 01 
9 . 76 

2 . 00 
(X2 ( 2 »  



TABLE 2 :  Non - Manufacturing Earnings 

Dependent Variable is In WOOt 

Equat ion ( 4 )  Equat ion ( 5 )  Equat ion ( 6 )  Equat ion ( 7 )  
Uncons trained tol on In LABN Price Price 
equation imposed homogene i ty homogene i ty 

imposed and tol on 
In LABN imposed 

In WOOt _ l 0 . 38 042 0 . 38274 0 . 38036 0 . 3 9 2 6 5  
( 3 . 1 1 )  ( 3 . 14 )  ( 3 . 1 5 )  ( 3 . 2 2 )  

1n WOOt _ 2 0 . 20302 0 . 21073 0 . 20298  0 . 2 2 1 9 0 
( 1 . 6 3 )  ( 1 . 70 )  ( 1 . 6 5 )  ( 1 .  80 )  

1n WOOt _ 3 - 0 . 24130 - 0 . 2 1 260 - 0 . 24132  - 0 . 1 8 8 3 9  
( 1 . 9 7 )  ( 1 . 8 1 )  ( 1 . 9 9 )  ( 1 . 66 )  

LPROOt _ 1 0 . 1 9 3 8 7  0 . 23 307 0 . 1 9 3 72 0 . 2 8 2 1 5  
( 1 .  3 9 )  ( 1 .  7 7 )  ( 1 .  42 ) ( 2 . 47 )  

1n PC t - 1  0 . 8 9 9 7 5  0 . 9 5 240 0 . 90001 0 . 9 5 3 2 1  
( 3 . 6 7 )  ( 4 . 02 )  ( 3 . 7 5 )  ( 4 . 00 )  

1n PC t - 2  - 0 . 6 5 844 - 0 . 65792  - 0 . 65 824 - 0 . 6 8 6 9 9  
( 3 . 0 5 )  ( 3 . 06 )  ( - ) ( - ) 

1n WAEMt _ 1 0 . 82467 0 . 79338  0 . 82463 0 . 7 7 674  
( 4 . 60)  ( 4 . 5 3 )  (4 . 6 5 )  ( 4 . 4 5 )  

1n WAEMt _ 2 0 . 40825 - 0 . 45799  - 0 . 40842 - 0 . 46 9 1 1  
( 2 . 2 5 )  ( 2 . 67 )  ! 2 . 29 )  ( 2 . 7 3 )  

1 n  LABNt - 0 . 78838  - 0 . 95369  - 0 . 7 8 9 5 6  - 0 . 90454 
( 1 . 6 6 )  ( 2 . 19 )  ( 1 . 80 )  ( 2 . 0 9 )  

1 n  LABNt _ 1 1 . 01684 0 . 95369  1 .  01686  0 . 90454 
( 2 . 30 )  ( - ) ( 2 . 3 2 )  ( - ) 

Cons tant 2 . 3 3 8 7 1  2 . 49595  2 . 34096 2 . 2 8 7 2 8  
( 3 . 65 )  ( 4 . 0 7 )  ( 4 . 3 1 )  ( 4 . 1 8 )  

DEPC 0 . 13410 0 . 13743 0 . 1 3442 0 . 09414 
( 1 .  64)  ( 1 . 6 9 )  ( 2 . 03 )  ( 1 . 6 6 )  

Zl ( 4 )  5 . 7 5 6 . 3 6 5 . 6 8 6 . 5 2 

Z2 ( 4 )  7 . 56 8 . 2 2 7 . 44 8 . 74 

Z3 ( 4 )  9 . 38 12 . 1 5 8 . 8 7 1 2 . 01 

Z3 ( 8 )  1 2 . 7 9 1 5 . 7 1 1 2 . 3 1 1 5 . 7 1 

Z4 ( 6 )  6 . 00 6 . 6 0 6 . 00 6 . 8 8 

SEE 0 . 0 1 5 2 8  0 . 01524 0 . 0 1 5 1 6  0 . 0 1 5 3 3  

Wa1d s ta t i s t i c s  
for l inear 
res t r i c tions 0 . 7 5 0 . 00004 1 .  2 9  

(x2 ( 1 ) ) (x2 ( 1 ) ) (x2 ( 2 ) ) 

For footnotes  see  page 55  
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TABLE 3 :  Non - Trading Pub l ic Sector Earnings 
Dependent Variable is In WAPS t 

Equat ion ( 8 )  
Uncons trained e quat ion 

In WAPS t _ 1 

In WAPS t _ 3 

In WAPS t _ 4 

In WAEMt _ l 

In WAEMt _ 3 

In WAEMt _ 4 

In WAEMt _ 5 

In WAEMt _ 8 

RSTURt 

RSTURt _ l 

RSTURt _ 2 

Cons tant 

CATCH7 5  

CLEGG 

21 ( 4 )  

22 ( 4 )  

23 ( 4 )  

23 ( 8 )  

24 ( 4 )  

SEE 

0 . 3 3 7 30 
( 3 . 03 )  

0 . 3 9 0 7 8  
( 3 . 3 5 )  

- 0 . 1 3 348 
( 1 .  24 ) 

0 . 9 8 941 
( 6 . 89 )  

- 0 . 7 8462 
( 2 . 84 )  

- 0 . 5 8 2 9 5  
( 1 .  8 2 )  

1 . 1 6 7 8 2  
( 4 . 8 9 )  

- 0 . 3 9 8 5 7  
( 4 . 34 )  

0 . 00259  
( 1 . 47 )  

- 0 . 00497  
( 1 .  90 )  

0 . 002 70  
( 2 . 14 )  

- 0 . 19701  
( 2 . 6 6 )  

0 . 81701  
(4 . 24 )  

0 . 0 6 8 1 9 1  
( 3 . 28 )  

0 . 04358 
( 3 . 5 9 )  

3 . 5 2 

4 . 47 

3 . 3 7 

8 . 5 7 

3 . 2 7 

0 . 0 1 8 1 3  

Wa1 d  S ta t i s t i c s  f o r  l inear 
re s tr i c t i ons 

For footnotes see page 55 
4 6  

Equation ( 9 )  
Price homogene i ty imposed 

0 . 34 9 7 3  
( 2 . 87 )  

0 . 41075 
( 3 . 2 3 )  

- 0 . 14942 
( 1 . 2 7 )  

1 . 04 8 5 9  
( 6 . 8 3 )  

- 0 . 8 6 6 9 9  
( 2 . 9 2 )  

- 0 . 5 8 1 2 3  
( 1 . 6 5 )  

1 . 1 9 9 3 6  
( 4 . 59 )  

- 0 . 41079  
( - ) 

0 . 00428  
( 2 . 9 6 )  

- 0 . 00728  
( 3 . 22 )  

0 . 00384 
( 3 . 56 )  

- 0 . 20061 
( 2 . 47 )  

0 . 6 9 7 2 7  
( 3 . 6 6 )  

0 . 06596  
( 2 . 89 )  

0 . 04136  
( 3 . 12 )  

4 . 24 

5 . 5 5 

2 . 5 3 

8 . 2 0 

4 . 23 

0 . 01992  



TABLE 5 :  Sys tem Est imation : Manufac turing Earnings 

Dependent Variable is In WAEM 

In WAEMt_l 

LPROMt_l 

In PC t - l  

In PC t - 2 

In WAPS t_3 

In RETt_l 

In LABMt 

1n LABMt_1 

1n WOOt_1 

Cons tant 

DEPC 

IP1 t - 1 

TDAYWK 

SEE 

25 ( 3 )  

Wald Test for 
Re strictions 

Equation ( 1 0 )  
Uncons trained 
equation 

0 . 67606 
( 1 5 . 6 7 )  

0 . 08932  
( 3 . 05 )  

0 . 00035 
( 3 . 69 )  

0 . 2 9436 
( 3 . 6 9 )  

- 0 . 1 9 5 3 9  
( 2 . 8 9 )  

0 . 10021 
( 5 . 12 )  

- 0 . 19983  
( 5 . 2 7 )  

- 0 . 84974 
( 4 . 2 1 )  

0 . 7 9 2 7 9  
( 3 . 8 5 )  

0 . 1 3 9 2 5  
( 3 . 5 3 )  

- 0 . 13630 
( 0 . 6 3 )  

0 . 35681  
( 9 . 06 )  

- 0 . 02885  
( l . 19 )  

- 0 . 17013  
( 6 . 06 )  

- 0 . 05650 
( 10 . 3 2 )  

0 . 00502 

4 . 8 8 

For foo tnotes see page 55 

Equa tton ( 1 1 )  
Cross equat ion 
homogene ity 
impo seci on all 
three equations 

0 . 68926  
( 1 6 . 2 3 )  

0 . 10070 
( 3 . 56 )  

0 . 0003 6 
( 3 . 80 )  

0 . 24559 
( 3 . 36 )  

- 0 . 18853  
( 2 . 8 6 )  

0 . 10374 
( 5 . 28 )  

- 0 . 1 7 9 6 1  
( 5 . 02 )  

- 0 . 7 9 900 
( 3 . 9 8 )  

0 . 88 585 
( 4 . 50 )  

0 . 149 95 
( - ) 

- 0 . 32856  
( l . 8 6 )  

0 . 31 6 5 1  
( 11 . 44 )  

- 0 . 03556 
( l .  4� { 
- 0 . l6783  
( 5 . 92 )  

- 0 . 0569-8 
( 10 . 3 p 

0 . 00509 

47 

Equation ( 1 2 )  
Cross equat ion 
homogene i ty 
imposed 
on InWAEM and InWOO 

0 . 6 8 1 1 7  
( 16 . 00 )  

0 . 0 9 7 5 3  
( 3 . 4 8 )  

0 . 00035  
( 3 . 70 )  

0 . 2 6 8 1 0  
( 3 . 64 )  

- 0 . 1 9 2 2 8  
( 2 . 9 3 )  

0 . 10294  
( 5 . 3 6 )  

- 0 . 1 8 9 0 9  
( 5 . 24 )  

- 0 . 8 2 142 
( 4 . 12 )  

0 . 85 036 
( 4 . 3 6 )  

0 . 14579  
( - ) 

- 0 . 24342 
( l . 3 9 )  

0 . 3 3 3 20 
( 1 1 . 3 7 )  

- 0 . 032 02  
( l .  3 5 )  

- 0 . 1 6 908  
( 6 . 0 1 )  

- 0 . 05 6 6 3  
( 10 . 34 )  

0 . 00505 



TABLE 5 :  CONTINUED 

Equat ion ( 13 )  
Cross e quat ion homogene i ty 
imposed on all three 
e quat ions and �1 imposed on 
In LABM and In LABN 

In WAEMt _ 1 0 . 6 9 1 14 
( 16 . 1 3 )  

LPROMt _ 1 0 . 1 1 2 2 9  
( 4 . 13 )  

RSTURt 0 . 00029 
( 3 . 5 9 )  

In PCt - 1  0 . 2422 2  
( 3 . 2 9 )  

In PCt - 2  - 0 . 1 8 341  
( 2 . 7 6 )  

In WAPS t _ 3 0 : 09754  
( 5 . 08 ) 

In RETt _ l - 0 . 14832  
( 5 . 63 )  

In LABMt - 0 . 86241 
( 4 . 3 7 )  

In LABMt - l  0 . 8 6 241 
( - ) 

In WOOt _ l 0 . 1 5 2 5 1  
( - ) 

Cons tant 0 . 2 9 3 6 3  
( 1 .  6 6 )  

DEPC 0 . 2 9 5 8 8  
( 13 . 3 3 )  

I Plt - 0 . 0 3 6 64 
( 1 .  5 1 )  

I P l t _ 1 - 0 . 1 54 3 2  
( 5 . 8 6 ) 

TDAYWK - 0 . 05 8 3 6  
( 10 . 6 3 )  

SEE  0 . 00514 

Z5 ( 3 )  6 . 8 8 

Wald  Test for 
Re s t r i c ti ons 15 . 06 

(X2 ( 5 »  

For footnotes see  page 5 5  
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Equation ( 14 )  
Cross  e quat ion homogene ity 
imposed on 1nWAEM and 1nWOO 
and A1 imposed on In LABM 
and In LABN 

0 . 6 7 9 7 3  
( 1 5 . 9 7 )  

0 . 10165 
( 3 . 8 2 ) 

0 . 000 3 3  
( 4 . 00) 

0 . 2 6 9 3 0 
( 3 . 65 )  

- 0 . 1 9 1 8 8  
( 2 . 9 3 )  

0 . 10231  
( 5 . 3 5 )  

- 0 . 18026  
( 6 . 16 )  

- 0 . 8431 3  
( 4 . 3 5 )  

0 . 84313 
( - ) 

0 . 14646 
( - )  

- 0 . 2 3 0 7 2  
( 1 .  3 3 )  

0 . 3 2 8 02 
( 12 . 46 )  

- 0 . 03 2 12 
( 1 .  3 5 )  

- 0 . 1 6 5 7 3  
( 6 . 2 3 )  

0 . 05706  
( 10 . 5 7 )  

0 . 00505 

5 . 7 8 

4 . 00 
(X2 ( 4 »  



TABLE 6 :  Sys tem Est imat ion : Non-Manufac turing Earnings 

Dependent Variable is  1nWOOt 

In WOOt _ 1 

In WOOt _ 2 

In WOOt _ 3 

LPROOt - 1  

In PCt - 1  

In PCt - 2  

In WAEMt _ 1 

In WAEMt _ 2 

In LABNt 

In LABNt _ 1 

Cons tant 

DEPC 

SEE 

Z5 ( 3 )  

Wa1d test  for 
restrictions 

Equation ( 1 5 )  
Unconstrained 
equation 

0 . 37 154 
( 3 . 36 )  

0 . 19339  
( 1 .  7 2 )  

- 0 . 2 5092 
( 2 . 2 7 )  

0 . 15780  
( 1 . 2 7 )  

0 . 8 6 8 2 9  
( 3 . 9 3 )  

- 0 . 60728 
( 3 . 18 )  

0 . 80831  
( 5 . 00 )  

- 0 . 3 7 5 76 
( 2 . 3 1 )  

- 0 . 8 2 5 8 9  
( 1 .  9 2 )  

1 .  04967  
( 2 . 62 )  

2 . 4 7 7 7 3  
(4 . 3 7 )  

0 . 19037  
( 3 . 20 )  

0 . 01387  

4 . 88 

For footno tes see page 5 5  

Equation ( 16 )  
Cross equation 
homogene ity 
imposed on all 
three equat ions 

0 . 37 690 
( - ) 

0 . 19428 
( 1 . 72 ) , 

- 0 . 2 5 +90 
( 2 . 2 8 )  

0 . 1 5 9 5 7  
( 1 . 2 9 )  

0 . 84+76  
( 3 . 8 9 )  

- 0 . 61094 
( 3 . 2 0)  

0 . 80677 
( 4 . 98 ). 

- 0 . 35687  
( 2 . 2 5 )  

- 0 . 74167  
( 1 . 85 )  

1 .  046 2 9  
( 2 . 6 1 )  

2 . 33623  
( 4 . 7 1 )  

0 . 17705  
( 3 . 4 3 )  

0 . 01388  

10 . 55 
(X2 ( 3 »  

49 

Equa tion ( 1 7 )  
Cross 
equation homogene ity 
imposed 
on 1nWAEM and 1nWOO 

0 . 3 7446 
( - ) 

0 . 1 9 5 1 8  
( 1 . 7 3 )  

- 0 . 2 5 0 9 3  
( 2 . 2 7 )  

0 . 1 6 2 14 
( 1 . 3 1 )  

0 . 84 6 3 1  
( 3 . 9 1 )  

- 0 . 6 1 3 7 3  
( 3 . 2 1 )  

0 . 80859  
(4 . 9 9 )  

- 0 . 3 5 9 8 8  
( 2 . 2 6 )  

- 0 . 7 5 208 
( 1 . 8 7 )  

1 . 05 2 2 8  
( 2 . 6 2 )  

2 . 34537  
( 4 . 7 2 )  

0 . 1 7 6 7 9  
( 3 . 42 ) 

0 . 1 3 8 8 8  



TABLE 6 :  CONTINUED 

I n  WOOt - l  

In WOOt _ 2 

In WOOt _ 3 

LPROOt - l  

In PC t - l  

I n  PCt - 2  

In WAEMt _ l 

In WAEMt _ 2 

In LABNt 

In LABNt _ l 

Cons tant 

DEPC 

S EE 

25 ( 3 )  

Wa1d t e s t  for 
r e s t r i c tions 

Equation ( 18 )  
Cross  e quat ion homogene i ty 
impo sed on all three 
e quat ions and �1 
imposed on In LABM 
and In LABN 

0 . 38643  
( - )  

0 . 2 2 3 1 1  
( l . 9 6 )  

- 0 . 18476  
( l .  7 6 )  

0 . 2 8 2 8 5  
( 2 . 6 8 )  

0 . 90474 
( 4 . 1 5 )  

- 0 . 6 3640 
( 3 . 2 8 )  

0 . 7 3 3 2 5  
(4 . 6 1 )  

- 0 . 42 6 3 8  
( 2 . 7 2 )  

- 0 . 90183  
( 2 . 2 6 )  

0 . 901 8 3  
( - ) 

2 . 2 9 9 1 5  
( 4 . 5 6 )  

0 . 1 3 5 2 1  
( 2 . 9 1 )  

0 . 01414 

6 . 8 8 

15 . 0 6 
(x2 ( 5 ) ) 

For footnotes  see  page 55  

50 

Equation ( 1 9 )  
Cross e quat ion 
homogenei ty imposed on 
1nWAEM and InWOO 
and �1 imposed on 
In LABM and In LABN 

0 . 3 8 5 1 2  
( - ) 

0 . 2 2016  
( l . 9 3 )  

- 0 . 1 8 3 6 6  
( l .  7 5 )  

0 . 2 8 2 1 1  
( 2 . 68 )  

0 . 90588  
(4 . 1 5 )  

- 0 . 6 3 7 9 8  
( 3 . 29 )  

0 . 7 3 616  
(4 . 6 3 )  

- 0 . 42568  
( 2 . 7 1 )  

- 0 . 90937  
( 2 . 2 8 )  

0 . 90937  
( - ) 

2 . 30322  
(4 . 5 7 )  

0 . 1 3 5 6 8  
( 2 . 9 2 )  

0 . 01414 

5 . 7 8 

4 . 00 
(x2 ( 4 ) ) 



TABLE 7 :  System E s t ima t i on : Non- Trading Pub l i c Sec tor Earnings 

Dependent Var i able is In WAPS t 

1n WAPS t _ 1 

In WAPS t _ 3 

In WAPS t _ 4 

In WAEMt _ l 

In WAEMt _ 3 

In WAEMt _ 4 

In WAEMt _ 5 

In WAEMt _ 8 

RSTURt _ 1 

RSTURt _ 2 

Cons tant 

CATCH 7 5  

CLEGG 

S EE 

25 ( 3 )  

Equat ion ( 2 0 )  
Uncons trained 
equation 

0 . 3 7 8 3 8  
( 4 . 1 0 )  

0 . 3 5 2 6 7  
( 3 . 6 8 )  

- 0 . 1 2 6 9 0  
( 1 . 40 )  

0 . 89908  
( 8 . 0 5 )  

- 0 . 649 7 6  
( 2 . 8 6 )  

- 0 . 6 5 1 74 
( 2 . 4 1 )  

1 . 14 804 
( 5 . 7 0 )  

- 0 . 3 7 048 
(4 . 9 3 )  

0 . 000 8 1  
( 0 . 8 8 )  

- 0 . 00 2 3 7  
( 1 . 6 6 )  

0 . 00 1 54 
( 2 . 04 ) 

- 0 . 1 8 0 34 
( 2 . 9 6 )  

0 . 8447 2  
( 5 . 24 ) 

0 . 064 80 
( 3 . 6 8 )  

0 . 040 7 2  
( 3 . 9 7 )  

0 . 0 1 5 3 9  

4 . 8 8 

Wal d  s ta t i s t ic s  for 
re s tr i c t i ons 

For footno te s see page 5 5  

Equat i on ( 2 1 )  
Cros s equa t i on 
homogene i ty imposed 
on a l l  three 
equati ons 

0 . 4 3 848 
( 4 . 5 5 )  

0 . 3 5 3 9 5  
( 3 . 4 5 )  

- 0 . 146 30 
( 1 . 5 1 )  

0 . 9 2 6 2 7  
( 7 . 7 7 )  

- 0 . 7 0 2 9 7  
( 2 . 9 1 )  

- 0 . 6 8 3 9 3  
( 2 . 3 6 )  

1 . 1 7 5 1 9  
( 5 . 4 7 )  

- 0 . �6098 
( - ) 

0 . 00210  
( 2 . 4 3 )  

- 0 . 00�95  
( 2 . 8 1 )  

0 . 0024 5 
( 3 . 3 6 )  

0 . 644 64 
( 4 . 1 2 )  

0 . 0 5 8 1 5  
( 3 . 1 0 )  

0 . 0 347 2  
( 3 . 2 2 )  

0 . 0 347 2  

10 . 5 5 
( X2 ( 3 » 

5 1  

Equa t i on ( 2 2 )  
Cross  equat ion 
homogene i ty impo sed 
on 1nWAEM and 1nWOO 

0 . 3 8 10 3  
( 4 . 14 ) 

0 . 3 5 3 8 0  
( 3 . 7 0 )  

- 0 . 1 2 5 6 7  
( 1 . 3 9 )  

0 . 8 944 1 
( 8 . 0 2 )  

- 0 . 6 3 2 9 2  
( 2 . 7 9 )  

- 0 . 6 6 6 1 2  
( 2 . 4 7 )  

1 . 144 3 0  
( 5 . 7 0 )  

- 0 . 3 7 054 
( 4 . 94 ) 

0 . 0007 3 
( 0 . 8 0 )  

- 0 . 00 2 2 5  
( 1 .  5 9 )  

0 . 00 14 7 
( 1 . 9 6 )  

- 0 . 1 84 5 2  
( 3 . 04 ) 

0 . 8404 9 
( 5 . 2 2 )  

0 . 0 6 3 7 6  
( 3 . 64 ) 

0 . 040 5 0  
( 3 . 9 6 )  

0 . 0 1 540 



TABLE 7 :  CONTINUED 

1n WAPS t _ 1 

1n WAPS t _ 3 

1n WAPS t _ 4 

1n WAEMt _ 1 

1n WAEMt _ 3 

1n  WAEMt _ 4 

1n WAEMt _ 5 

1n WAEMt _ 8 

RSTURt _ 1 

RSTURt _ 2 

I P 3 t - 1  

Cons tant 

CATCH7 5  

CLEGG 

SEE 

25 ( 3 )  

Wa1d  s ta t i s t i c s  for 
r e s t r i c t i ons 

Equat ion ( 2 3 )  
Cross e quation 
homogene i ty 
imposed on all 
three e quat ions 
and 61 imposed on 
1n LABM and 1n LABN 

0 . 4 3 7 8 6  
(4 . 54 )  

0 . 3 5 2 1 8  
( 3 . 43 )  

- 0 . 14543 
( l .  50 )  

0 . 9 2 301  
( 7 . 74 )  

- 0 . 7 13 9 8  
( 2 . 9 5 )  

- 0 . 6 7 740 
( 2 . 34 )  

1 . 1 8 5 8 2  
( 5 . 5 1 )  

- 0 . 3 6 205 
( - )  

0 . 00212  
( 2 . 45 )  

- 0 . 00401 
( 2 . 86 )  

0 . 00249 
( 3 . 40 )  

- 0 . 1 6 2 2 9  
( 2 . 50 )  

0 . 64848 
( 4 . 14)  

0 . 060488 
( 3 . 2 2 )  

0 . 03497  
( 3 . 24 )  

0 . 01649 

6 . 8 8 

1 5 . 0 6 
(X2 ( 5 »  

For footnotes s e e  p age 5 5  
5 2  

Equation ( 24 )  
Cross equation 
homogene i ty 
imposed on 1nWAEM and 
1nWOO and 61 imposed on 
1n !.ABM and 1n LABN 

0 . 38030 
( 4 . 1 3 )  

0 . 3 5306 
( 3 . 70 )  

- 0 . 1 2 2 0 1  
( l .  36 ) 

0 . 8 9 0 2 7  
( 7 . 9 9 )  

- 0 . 63607  
( 2 . 8 1 )  

- 0 . 6 6 7 3 3  
( 2 . 47 )  

1 . 15078  
( 5 . 74 )  

- 0 . 3 7148 
( 4 . 9 5 )  

0 . 00069 
( 0 . 7 5 )  

- 0 . 002215  
( 1 . 57 )  

0 . 00145 
( l .  9 4 )  

- 0 . 18400 
( 3 . 04 )  

0 . 84155  
( 5 . 2 3 )  

0 . 0 6 5 3 2  
( 3 . 72 )  

0 . 04091  
(4 . 01 )  

0 . 0 1 540 

5 . 78 



TABLE 8 :  Earnings Equations Used in S imul ations . E s t ima ted a s  a Sys tem with 

Cross Equat i on Homogene i ty Imposed on InWAEM and InWOO and � l 

I mposed on In LABM and In LABN 

Dependent Var i ab l e  

Independent Var i ab l e s  

In WAEMt _ l 

In WAEMt _ 2 

In WAEMt _ 3 

In WAEMt _ 4 

In WAEMt _ 5 

In WAEMt _ 8 

In WOOt _ 1 

In WOOt _ 2 

In WOOt _ 3 

In WAPS t _ l 

In WAPS t _ 3 

In WAPS t _ 4 

LPROMt _ l 

LPROOt _ l 

In PCt - l  

In PCt - 2  

In WAEM t 

0 . 70303  
( 1 6 . 8 3 ) 

0 . 1 1 24 8 
( - ) 

0 . 09 746 
( 5 . 00 )  

0 . 1 24 2 7  
( 5 . 5 2 )  

0 . 2 8 9 8 0 
( 3 . 9 8 )  

- 0 . 1 9 746 
( 3 . 00 )  

5 3  

0 . 649 3 1  
( 4 . 08 )  

- 0 . 5 1 5 3 1  
� � . ? 8 )  

0 . 5 2 10 3  
( - ) 

0 . 2 6 7 9 0  
( 2 . 34 ) 

- 0 . 14 5 8 0  
( 1 . 42 )  

0 . 1 9 8 5 0 
n . � 7 )  

9 . 8 1 003 
( 3 . 6 6 )  

- 0 . 5 8 7 1 6  
( 2 . 9 6 )  

In WAPS t 

0 . 84 8 1 2  
( 7 . 6 7 )  

- 0 . 5 7 6 1 1  
( 2 . 5 6 )  

- 0 . 6 5 0 8 5  
( 2 . 4 3 ) 

1 . 1 2 2 1 0  
( 5 . 7 1 )  

- 0 . 3 6 7 64 
( 5 . 06 )  

0 . 40 1 2 8  
( 4 . 4 5 )  

0 . 3 2 0 2 5  
( 3 . 3 5 ) 

- 0 . 1 1 8 7 9  
( 1 .  3 6 )  



-- ----

TABLE 8 :  CONTINUED 

Dependent Variable  
Independent Var iables 

1nRETt _ 1 

III 1n LABMt 

III 1n LABNt 

RSTURt 

RSTURt _ 1 

RSTURt _ 2 

I P 1t 

I P 1 t _ 1 

I P 3 t - 1  

TDAYWK 

CATCH7 5  

CLEGG 

Cons tant 

DEPC 

S EE 

For footnotes see page 5 5  

1nWAEMt 

- 0 . 1 7415  
( 5 . 9 5 )  

- 0 . 7 3941 
( 3 . 8 8 )  

0 . 00035 
(4 . 2 7 )  

- 0 . 03 1 8 9  
( l . 3 1 )  

- 0 . 16210  
( 5 . 9 7 )  

- 0 . 05754 

- 0 . 0 8 7 8 3  
( 0 . 5 6 )  

0 . 3 l 342 
( 1 2 . 48 )  

0 . 00 5 1 8  

�nWOOt 1nWAPS t 

- 1 . 00 2 8 9  
( 2 . 49 )  

0 . 00053 
( 0 . 5 6 )  

- 0 . 00188  
( l . 2 8 )  

0 . 00129  
( l . 6 8 )  

- 0 . 1 7 604 
( 2 . 9 3 )  

0 . 0 6 3 64 
( 3 . 63 )  

0 . 03949  
( 3 . 88 )  

l .  69394  0 . 85411  
( 3 . 60 )  ( 5 . 3 5 )  

0 . 1 5 8 7 1  
( 3 . 34 )  

9 · 91470 0 . 01559  

54  



Footnotes  t o  Table 1 

The e s t imat ion was performe d on quar terly data from 1 9 6 6  Ql - 1 9 8 3  Q4 us ing 

the ins trumental var iables  opt ion on TSP . The add i t ional ins truments we re �4 
ln PCt - l , 64 ln PC t - 2 , 64 ln PFO$ t , �4 ln WULC t , 64 ln WPC t , 64 ln EERt _ l , �4 

ERUKt _ l and RURt _ l . In addit ion , the gene ral form inc luded ln WOO t - l , ln 

WAPC t _ l , ln WPC t and ln EERt _ l in the ins trument s e t . See Appendix 11 for 

de fin i t ions of the se var i ab l e s . t - s t at � s t i c s  in p arenthe s e s . 

Footnot e s  t o  Table  2 

The e s t imat i on was performe d on quarterly data from 1 9 6 6  Q2 - 1 9 8 3  Q4 us ing 

the ins t rumental variab l e s  option on TSP . The add i t ional ins truments were �4 
ln PC t - l , 64 ln PC t - 2 , 64 ln PFO$ t , 64 ln WULCt , 64 ln WPC t , 64 ln EERt _ l and 

64 ERUKt _ l · In  addi t i on , the general torm �nc luded ln WAPC t _ l , ln WPC t , ln 

EERt _ l ' 1n PPOXt _ l and RURt _ l in the ins trument s e t .  t - s t a t i s t ic s  in 

parenthe s e s . 

Footnotes  t o  Tabl e  3 

The e s t imat i on was performed on quarte r�y data from 1 9 6 6  Q2 - 1 9 8 3  Q4 us ing 

the ins trumental var i ables  option on TSP . The add i t ional ins t ruments were 

RURt - l , RSTURt _ 3 , RSTURt _ 4 , RSTURt _ 5 , RSTURt _ 6 · t - stat i s t i c s  in parenthe s e s . 

Footnotes t o  Tab les 5 ,  6 and 7 

The e s t imat ion was performed on quaterly data from 1 9 6 6  Q2 

non - l ine a r  t hr e e  s t age l e a s t  s qu a r e s  op t ion on T S P .  

64 l n P FO $ , 64 lnWULC , 64 1 nWPC , 64 lnEER t _ l ' 64 ERUKt _ l · 
p arenthe s e s . 

Footnot e s  t o  Tabl e  8 

1 9 8 3  Q4 us ing the 

The a d d i  t i onal 

t s ta t i s t i c s  i n  

The e s t imat ion w a s  performed o n  quarterly d a t a  from 1 9 6 6  Q2 - 1 9 8 5  Q 4  us ing 

the non - l ine ar thre e  s tage leas t s quare s  opt �on on TSP . For the add i t ional 

instruments s e e  foo tno te to Tab le 5 .  t S �?t ! s t i c s  in parenthe s e s . 

5 5  



Append ix I The Calculation of the Diagnos t ic Tes t S tat is tics 

Thi s  appendix discus s e s  the c alculation of  the test  s tatistics  reported in 

th i s  pape r . 

e s t imation . 

Al l th e te s t s  are  appropr iate for instrumental variab l e  

Cons i de r  a mode l spe c i fied as 

( la )  

where Y and Uo are both n dimens ional vec tors , X i s  an n x k matrix of  both 

I endogenous and exogenous explanatory variables , and BO i s  a k dimens ional 

parameter vec tor . In addi tion , define Z t9 pe an n x m matrix of ins truments 

cons i s t in g  o f  b o th i nc lude d and exc lude d e xo genous var i ab le s . Many 

d iagno s t i c  tests  c an be set  up as tests by variable  addition whi ch invo lves 

e s t imating an aux i lIary re gress ion of the form ( see Godfrey ( 19 8 3 )  and Pagan 

( 1 9 8 4 » : 1 2  

( 2a )  

whe r e T i s  a n  n x p matrix o f  t e s t  var i ab l e s  and A i s  a p vec to r  of  

parame ters . 

( 2a ) , as 

" " Uo - Y - X BO 

and 

Define the assoc iated residual vec tors for e quations ( la)  and 

1 2  For a c omparable  discus s i on o f  testing b y  vari able  addition in a s imi lar 
c ontext see Wal l i s  et al ( 19 8 6 ) . 
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and the error variance for equat ion ( l a )  as 

Zl ( p )  is a l ike l ihood rat io type test for re s i dual autocorre l a t i on o f  up to 

and inc luding order p .  I t  i s  calculated by mak ing T a matrix c ontai ning the 
firs t p lags of the re s i dual ve ctor from equat ion ( l a ) . 
i s  cons t ruc ted as ( s ee Godfrey ( 1 9 8 3 » : 

4> -1 ( S  -R S
UR ) 

"- 2 
0 0 

Where 

"- , , 
Z ) - l  Z ' "-

SR � Uo Z ( Z  Uo 

"- , 
Z ( Z ' Z ) - l  , "-

SUR - U l Z U l 

The t e s t  s ta t i s t i c  

( 3 a )  

Th i s  i s  d i s t r ibuted asymptotically x2 ( p )  under the nul l  hypothe s i 8 and large 

value s o f  4> 1 rej e c t  the hypothes i s  o f  no r e s i dual autocorr e l a t ion . An 

impor tant po int to  note in th i s  procedure i s  that e quat i ons ( la )  and ( 2 a )  mus t 

b e  e s t imated us ing the s ame s e t  of ins q:um�pts . S inc e in thi s  case  the 

e l ements of T c anno t be part of the ins trument s e t  for e quat ion ( la )  th i s  

e quat ion h a s  to  have a suffic ient number of tps t rument s  to a l l ow e quat i on ( 2 a )  

to  be e s t imated s ince the lagge d res iduals �! l l  no t be p a r t  o f  the instrument 

s e t  for e quat ion ( 2 a )  e i ther . 

Z2 ( p )  i s  a Lagrange mul t ipl ier test  for re s idual autocorre l a t i on o f  up to  and 

inc luding order p w i th the te s t  s ta t i s t i c  c al culated s l i ghtly d i fferently to 

Z l ( P ) , ( s e e  B r eusch and Godfrey ( 1 9 8 1 » . H e r e  the te s t  s ta t i s t i c  i s  

expr e s s e d  as : 

Whe re R2 l i s  the R2 s tat i s t ic of the OLS regr e s s ion o f  DO on the ins trument 

s e t  and R2 2 is the R2 s ta t i s t ic o f  the OLS re gre s s ion o f  Dl on the ins t rument 

s e t .  Aga in the ins t rument s e t s  need to be i dent ical  for the two regre s s i ons . 

The t e s t  s ta t i s t i c  i s  d i s t r ibute d  as x2 ( p )  under the nul l  hyp o the s i s  o f  no 

re s i dual autocorre lat ion . 
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Breusch and Godfrey s tate that the se two tests will not be asymptotically 

equivalent unle s s  e i ther certain lagged var !ables ( obtained by trans forming 

the s t ruc tural equat i ons to el iminate the ser ial correlation) , which do not 

ne c e s s ar i ly ent e r  any o f  the s truc tural e quat ions , are inc lude d in the 

ins trument sets  when e s t imat ing the structural equations or , al ternatively , 

tha t  there i s  no corre lation between the contemporaneous res idual in each 

s t ruc tur a l  e qua t i o n  and the l agged r e s i dual s in the o th e r  s t ruc tura l 

e quat i ons . 

A fur ther po int about Zl ( p )  and Z2 ( p )  i s  that the aux i l l iary regres s ions are 

performed ove r the whole samp le period where the vec tor of res iduals is padded 

out w i th p zeros at the beginning . Thi s  is an alternative procedure to 

s imply omi t t ing the first p observat ions in the aux i l l iary regre�s ions . 

Breusch and Godfrey also raise some important po ints regarding the ins trument 

s e t s  used to e s t imate ( la )  and ( 2 a ) . As no ted above , equat ion ( la) has to 

have a s u f f i c i en t  numbe r  o f  ins truments to enable e qua t i on ( 2 a )  t o  be 

es t imated .  In order for some o f  the se ins truments to be val id ins truments 

for the l agged r e s i duals in equation ( 2a )  they mus t  of course be correlated 

w i th the se r e s i dual s . However ,  for the te s t  s tatistics  presented in Tables 1 

to 3 none o f  the ins truments in the ins trument sets  were cho sen spe c i f ically 

because they were c orrelated with the laggeg res idual s . The mo s t  obvious 

ins trument for a lagged res idual is a lagged dependent var iable . In view of 

th i s , the test s ta t i s t i c s  have been recalculated where the ins trument sets 

have been expande d to inc lude up to p lagged dependent vari ables . These are 

reported in Table lA below . Al l of tqe test s ta t i s t ics dec l ine relative to 

tho s e  c a l cu l a ted on the bas i s  of the o r i ginal ins trument s e ts , with the 

except ion o f  equat ion ( 8 ) , which makes i t  harder to rej ect the hypothe s i s  of 

no res i dual autocorre lat ion . 
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TABLE lA : Tests for Re sidual Autocorre 1ation us ing an Expanded Ins trument 

set . Ori ginal Te st Statistics in Parenthes i s  

Zl ( 4 )  Z2 ( 4 )  

Equat ion ( 1 )  4 . 97 ( 6 . 7 6 )  8 . 1 1 ( 10 . 7 0 )  

( 2 )  6 . 8 3 ( 8 . 6 7 )  9 . 7 ! ( 12 . 3 3 )  

( 3 )  6 . 5 5 ( 8 . 6 6 )  9 . 7Q ( 1 2 . 3 8 )  

( 4 )  5 . 4 3 ( 5 . 7 5 )  6 . 8 � ( 7 . 56 )  

( 5 )  5 . 6 5 ( 6 . 3 6 )  7 . 4�  ( 8 . 22 )  

( 6 )  5 . 4 8 ( 5 . 6 8 )  6 . 72 ( 7 . 44 )  

( 7 )  4 . 6 8 ( 6 . 5 2 )  5 . 6 9 ( 8 . 74 )  

( 8 )  5 . 19 ( 3 . 5 2 )  6 . 6� ( 4 . 47 )  

( 9 )  2 . 8 9 (4 . 42 )  4 . 1 � ( 5 . 5 5 )  

Evans and P a t t e r s on ( 1 9 8 5 )  reports  th e c o r r e c t  f o rm f o r  t h e  La grange 

mul t ipl ier te st  for res idual autocorre+ation in a mode l subj ect  to  l inear 

res t r i c t i ons . They demonstrate that pom<.>ge nous r e s t r ic t i ons shoul d be 

imposed in the aux i l 1 ary re gress ion of the J..agrange mul tipl ier  test  even if  

inhomogenous restrictions apply to  the ortginal regress ion mode l . However ,  

th i s  r e sul t app l i e s  t o  the c a s e  whe re tJ.1e aux i l l ary e qua t i on has the 

contemporaneous res idual ve ctor as the dependent var iable , ie in ( 2a )  above Y 
" " 

i s  replaced by XBO + Uo to give : 

" " Uo - X ( B1 - BO ) + TA + U1 ( 4 a )  

In this case , as Evans and Patterson demons trate , a l inear restriction RBO - r 
" 

in e quat i on ( la)  is  rep laced by the homogenous restrict ions R ( B1 - B a )  - 0 in 

e quation ( 4 a) . But when the auxill iary regress ion takes the form o f  ( 2 a )  the 

s ame restriction is  imposed in th is equation as in equation ( la ) , ( ie RBl -

r ) . 

Z 3 ( p )  i s  a p p e r i o d  ahead fore cast ing te st . The te s t  s ta t i s t i c  i s  

cons truc ted along the l ine s given for Zl ( p )  above where e quations ( la)  and 

( 2 a )  are both e s t imated us ing n+p observat ions and T is an ( n  + p )  x p matr ix 

of dummy variables  where each element of T is  defined as fol l ows 

t ij - 1 for i - n+j ; j - 1 to P 

t ij - 0 o therwise 
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( se e  Godfrey ( 1 9 8 3 )  and S alkever ( 1 97 6 » . The OLS e s t imates o f  the elements 

of A are the prediction e rrors and the test s ta t i s t i c  is calculated as � l . 

In th i s  c ase the elements o f  the matrix T c an enter the ins trument sets for 

e qua t i ons ( la )  and ( 2a ) . 

Z4 ( P )  i s  S argan ' s test for the val idity of �?e ins truments .  I t  i s  computed 

as ( T - M ) R2
l whe re R2

l is the R2 s ta t i s t !� tn the regress ion of Vo on the 

ins trument se t .  I t  i s  distributed as X2 ( M - K) . 

ZS ( 3 )  i s  a l ike l ihood ratio type te s t  for first order re s idual autocorrelat ion 

in the c ontext of three s tage leas t squares e � t imation . I t  is c ons truc ted by 

augment ing the o r iginal three equations with the first lag o f  the res iduals 

from e ach of the three equations ( see Breus ch and Godfrey ( 1 9 8 1 » ) .  Thus the 

t e s t  c ons iders cross c orrelat ions in the res �duals .  

c ons truc ted as : 

The t e s t  s tatistic is 

A A 

where f (UO ) i s  the s tacked vec tor o f  res iduals from the original sys tem , f (Ul ) 

i s  the s t acked vec tor o f  res idual s  from the aux i l l i ary sys tem and S i s  a 

c on s i s t ent e s t im a t e  o f  the c ovar i ance o f  the d i s turbanc e s . The te s t  

s ta t i s t i c  i s  d i s tr ibuted a s  x2 with 3 degrees o f  freedom . An important point 

to note when do ing th i s  test is that the e s t imator of S mus t be held c ons tant 

acro s s  the nul l and maintained hypo the s i s . The form of ths te s t  i s  discussed 

in the TSP manual and the original reference i s  Gallant and J orgens on ( 1 9 7 9 ) . 

The Wald s ta t i s t ic s  are all calculated us ing the ANALYZ proceedure on TSP . 
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Append ix 11 The Data 

CATCH7 5 

CLEGG 

EER 

EN IH 

ERUK 

I Pl  

A dummy variable to  take account of a period of  par t i cularly rap i d  
earnings inflation i n  the public  sector i n  1 9 7 5 . I t  take s the 
value 1 for the period 1 9 7 5Ql - 1 9 7 5Q3 and 0 e l s ewhe re . 

A dummy var iable to take account o f  the e ffe c t s  o f  the Cl egg 
Commiss ion on pay comparab i l i ty on public  sec tor earnings . I t  
takes the value 1 for the period 1 9 8 0Ql - 1 9 8 1Q1 and 0 e l sewhere . 

Th e exp e c t a t i on o f  c onsum e r  p r i c e  infl a t i on ove r the y e a r  
be ginning i n  period t .  I t  �s de fined as : 

DEPC t - 1nPC t+4 - 1nPC t 

Effec t ive Exchange Rate Index . + 9 7 S-l . 

Source : Bank of  England Quarte�ly Bul l e t in . 

National Insurance Payments . �mn Seasonally adj us te d .  

Source :  Economic Trends . 

UK Excha�ge Rate Aga inst US $ .  + 9 80=1 . 

I t  is  calculated as : 

ERUK = 2 . 3 2 6 7  
$ / £  rate 

Sourc e :  Bank of  England Quar terly Bul letin . 

Income s Pol i cy Dummy for the Manufac tur ing Sector . 

This is  de fined as : 

IP1 t = I PDUMt « (WAEMt _ 1 - WAEMt _ S ) !WAEMt _ S ) - NORMt ) 
I f  « WAEMt _ l - WAEMt _ 5 ) !WAEMt _ S ) < NORMt then I P 1 t - O .  

IPDUM and NORM are based on Wh itley ( 19 8 3 , 1 9 8 6 )  and are de f ined 
as follows : 
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Period I PDUM NORM 

1 9 6 6  Q 1  - 1 9 6 6  Q2 1 0 . 0350 
1966  Q3 1 0 . 01 2 0  
1 9 6 6  Q4 1 0 
1 9 6 7  Q1 1 0 . 01 2 5  
1 9 6 7  Q2 - 1 9 6 8  Q1 1 0 
1 9 6 8  Q2 - 1 9 6 9  Q4 1 0 . 0350 
1 9 7 0  Q1  - 1 9 7 0  Q2 1 0 . 0450 
1970 Q 3  - 1 9 7 2  Q2 0 not appl icable 
1 9 7 2  Q3 1 0 . 0860 
1972  Q4 1 0 . 02 7 0  
1 9 7 3  Q 1  1 0 
1 9 7 3  Q2 1 0 . 0710 
1 9 7 3  Q3 1 0 . 0700 
1 9 7 3  Q4 1 0 . 0840 
1 9 7 4  Q1 1 0 . 09 2 0  
1 9 7 4  Q 2  1 0 . 1050 
1974 Q3 - 1 9 7 5  Q2 0 not appl i c able 
1 9 7 5  Q3 1 0 . 1 7 3 0  
1 9 7 5  Q 4  - 1 9 7 6  Q2 1 0 . 1 3 8 0  
1 9 7 6  Q3 1 0 . 0 8 3 0  
1 9 7 6  Q 4  - 1 9 7 7  Q2 1 0 . 0560 
1 9 7 7  Q3 1 0 . 0850 
1 9 7 7  Q4 - 1 9 7 8  Q2 1 0 . 1000 
1 9 7 8  Q3 1 0 . 06 7 0  
1 9 7 8  Q 4  - 1 9 7 9  Q 1  1 0 . 0500 
1 9 7 9  Q2 - 1 9 8 5  Q4 0 not appl icable 

I P 2  

I P 3  

Period 

1 9 7 1  Q 1  
2 
3 
4 

1 9 7 2  Q1 

Inc ome s Pol i cy Dummy for the Non- Manufac turing Sector . 

Thi s  i s  de fined as : 

IP2 t - I PDUMt « (WOOt _ 1 - WOOt _ 5 ) /W00t _ 5 ) - NORMt ) 

I f  « WOOt _ 1 - WOOt _ 5 ) /W00t _ 5 ) < NORMt then IP2 - 0 

Incomes Po l icy Dummy for the Non - Trading Pub l i c  S e c tor . 

Th i s  i s  de fined as : 

IP3 t - I PDUM1 t « (WAPS t _ 1 - WAPS t _ 5 ) /WAPS t _ 5 ) - NORM1t ) 

I f  « WAPS t _ 1 - WAPS t _ 5 ) /WAPS t _ 5 ) < NORMt then IP3  - 0 

wh e r e  I P DUM 1 a n d  N ORM1 a r e  i d e n t i c a l  t o  I PDUM and NORM 
respe c t ively except that I PDUM1 and NORM1 take account of the ' N - 1 '  
period o f  pres sure on pub l i c  sector wages whi ch existed be tween 
November 1 9 7 0  and February 1 9 7 2 . The di fferences are as follows : 

I PDUM1 NORM1 

1 0 . 1 3 0  
1 0 . 1 2 0  
1 0 . 110 
1 0 . 100 
1 0 . 090 

62 



LABM 

LABN 

LE 

LEG 

LEMF 

illMF 

LOTH 

LP ROM 

Emp loyers ' Total Labour Costs as a Proport ion o f  Earnings Costs 
for the Manufac turing Sector . 

Th is  is de fined as : 

LABM - (YWS + YECO + YECN + YECS ) /ywS 

Emp loye rs ' Total Labour Cos ts as a Proport ion o f  Earnings Cos ts 
for the Non - Manufac tur ing Sector . 

Th is  is  def ined as : 

LABN - (YWS + YE CO + YECN + 1EC$ t rSET ) /ywS 

which take s account of the Selec t ive Emp loyment Tax . 

Employees  in Emp loyment in the UK . 
Adj usted . 

Thous ands . S e asonally 

Source : Department of Emp19�ent Gazette . 
average ) . 

( Two quar ter moving 

Emp loyment in the Non - Trading General Government Sector inc luding 
H M Forces . Thousands . Seasonal ly Adj us ted . 

Source :  Central Statist ical Otfi�e . 

Emp loyment in the Manufac tur ing �ector . 
Adj us ted . 

Thousands . Se asonally 

Source :  Department of Emp loyment Gazette . (An adj us tment is  
made to the GB figure to take account of Nor thern I re land) . 

Number Employed in H M Forces . Thousands . Seasonally Adj us ted . 

Source : Department of Emp loyment Gazette . 
average ) . 

( Two quarter moving 

Emp l oyme n t  in the Non - Manu f a c tur i n g  S e c t o r . 
Seasonally Adj us ted . 

This  is  de fined as : 

LOTH = LE + illMF - ( LEG + LEMF) . 

Trend Produc t iv i ty in the Manufac tur ing S e c to r . 
Adj usted . 

Thou s ands . 

S e asona lly  

This  is  cons truc ted a s  an e i ght quarter backward looking moving 
ave rage o f  the logari thm o f  output p e r  head in manu fac tur ing 
( measured as fmn 1 9 8 0  prices per thousand men) . 

Source : Manufac turing output i s  ob tained from Economi c  Trends 
( This is an index with 1980-100 . I t  i s  mul tiplied  by 1 3 1 . 2  to 
obtain fmn 1 9 8 0  price s ) . Manufacturing emp loyment is ob ta ined 
from the Department of Empl oyment Gaz e t te w i th an adj us tment made 
to the GB figure to account for Northern Irel and . 
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LPROO 

LS E 

LU 

LUST 

MSCR 

NTAM 

Trend Produc t ivity in the Whole Economy . Seasonal ly Adj us ted . 

Thi s  i s  c onstruc ted as an e i ght quarter backward looking moving 
ave rage of the logar i thm of output per head in the whole economy 
( measured as fmn 1 9 8 0  prices per thousand men) . 

S ource : GDP ( output measure ) i s  obtained by mul tiplying the index 
c onta ined in Economic Trends by 496 . 1 3 .  Total employment is 
de f ined as LE + LSE + LHMF . 

Number o f  S e l f - Employe d .  Thousands . Seasonally Adj us ted . 

S ource : Department o f  Emp l9.�en� Gaze tte . 
average . )  

( Two quarter moving 

Number Unemp loyed in the � �xc !uding S chool Leavers and Adult 
S tudents . Thous ands . Seasonally Adj us ted . 

S ource : Department o f  Empl0:r.ment .�azette . 

S h o r t  T e rm 
Thousands . 

U n e mp l o y e d  M a l e  and 
Seasonal ly Adj us ted . 

F e ma l e s  up t o  2 6  w e e k s . 

In order to ob tain a long run o f  data a number o f  adj us tments were 
made to the o r i ginal s e r ie s : ( 1 )  Data prior to 1 9 8 0  i s  for 
Great Britain whi le for post 1 9 8 0  it is for the UK .  The data for 
1 9 7 9  and be fore are mul tipl ied by 1 . 04145 to scale them up . ( 2 )  
Data prior to Oc tober 1 9 8 2  are no t c omparable with the data after 
O c t ob e r  1. 9 8 2  due to the cpange in the sys tem of counting the 
unemp l o y e d  from regis trat i�ns to c l a imant s . The data from 
J anuary 1 9 7 6  to Oc tober 1 9 � 2  ar� mul tiplied by 0 . 9 6 9 8 5  to take 
account of th is , ( s ee the article on page S 2 0  o f  the Department of 
Emp loyment Gazette December 1 9 8 2 ) . ( 3 )  Data are not available 
for J anuary 1 9 74 because of the e�ergy c r i s i s  and for J anuary 1 9 7 5  
because o f  indus trial act ion a t  local offices o f  the Employment 
S e rv i c e  Agency . The s e  two f i gure s have been e s t imate d by 
inte rpolat ing between 1 9 7 3  and 1 9 7 6  with the growth rates based on 
what occurred in Apr i l  and July . ( 4 )  The data was seasonally 
adj usted in two parts ( 19 6 3  Q3 - 1 9 7 5  Q2 and 1 9 7 5  Q3 - 1 9 8 6  Q2 ) 
because there appe ared to be a change in the seasonal pattern in 
m i d  1 9 7 5 . Thi s  m i ght be re lated to the exc lus ion o f  adul t 
s tudents from the data from Oc tober 1 9 7 5  onwards . ( 5 )  The four 
obs e rvations avai l able are for January , Apr i l , July and Oc tober 
and the day for whi ch the data are reported tends to be early in 
the month . In order to obtain an e s t imate for the middle of a 
quarte r ,  adj acent observations are we ighted together with we ights 
of 0 . 6  and 0 . 4 .  

S ourc e : Department o f  Employment and Produc t iv i ty British Labour 
S t a t i s t i c s  H i s t o r i c al Ab s t r a c t  1 8 8 6 - 1 9 6 8  and Dep ar tment o f  
Employment Gaze tte . 

Aggregate Marr ied S ingle and Chi l d  Tax Allowance s .  

S ource : Internal Bank o f  England Estimate . 

Number Claiming Marr ied Allowance . M i l l ions . 

S ourc e : Inland Revenue . 
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NTAS 

PC 

PFO$ 

PPOX 

RET 

RSTUR 

RUR 

TARR 

TDA'ThTK 

TRY 

TSET 

Number Claiming S ingle All owance . M i l l i ons . 

S ource : Inland Revenue . 

Pri c e  Deflator for Total Consump t i on .  
Adj uste d .  

1 9 80-1 . Seasona lly 

Source : Economic Trends . Deflating consumers ' expendi ture at 
current prices by consume rs ' expendi ture at 1980 prices . 

World Dollar Price of Oil . 1980-1 . 

S ource : Internal Bank of  England Es timate . 

Producer Price of  Manufactured Output ( exc luding Food , Drink and 
Tobacco ) .  1980-1 . 

Source : Monthly Diges t of Statis� ics . 

Retentions Ratio  for Employee s .  
reta ined as post tax income . 

The proportion of  pre - tax income 

I t  is defined as : 

RET � TAXA + « TAXB * TRY) /lOO ! (W� 

where 

TAXA = 1 - « TRY/lOO)  + (YJ CN/ywS ) )  

and 

TAXB � « ( 100 * TARR) /TRY) + MSCR ) / (4* « 1 . 45 * NTAM) + NTAS ) )  

The Rec iprocal of the Short Term Unemp loyment Rate . 

I t  is  de fined as : 

RSTUR = ( LE + LSE + LHMF + LU) /LUST . 

The Re c iprocal of the Unemp lo�ent Rate . 

I t  is  defined as : 

RUR = ( LE + LS E + LHMF + LU ) /LU .  

Reduct i on in Income Tax due to the Exis tence o f  Reduc ed Rates . 
(mn . 

Source : Financ ial S tatement and Budge t Report . 

A dummy variable to take account of  the 3 day week in 1 9 74 . 
is  1 in 1974  Ql and 0 elsewhere . 

Bas i c  Rate of  Income Tax . Percentage . 

Source : Financ ial Statement and Budge t Report . 

S e l e c t ive Employment Tax Rece ipts . (mn . Seasonally Adj usted . 

Source : National Income and Expendi ture . 
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WAEM 

WAPC 

WAPS 

WOO 

WS 

WPC 

WULC 

YEC 

YECN 

YECO 

Index of Ave rage Earnings in Manufac tur ing . Seasonally Adj us ted . 

The data for 1 9 7 9  Q3 and 1 9 8 0  Q1 have been increased by 2 . 05 per 
c en t  and 1 . 8 6 per cent respect ive ly to a l l ow for industrial 
di spute s . ( See Row1att ( 19 8 6 » . 

S ource : Department o f  Employment Gazette . 

Index o f  Ave r a ge Wage s in Pub 1 ic  C o rp orat i ons . 
Seasonal ly Adj usted . 

S ource : Internal Bank o f  England Est imate . 

1 9 76-100 . 

Ave rage Earnings in Non - Trading Pub l ic Sec tor . 
per man . Seasonal ly Adj usted . 

f per quarter 

S ource : Central S ta t i s t ical office . 

Ave r a ge Earnings i n  Non - ManufC!� tur ing S e c t o r  ( including the 
maj o r i ty o f  Pub l i c  C o rporat !9l'!� ) .  f per quarter per man . 
Se asonally Adj us ted . 

Th i s  i s  de f ine d a s : ( 1 00 0/�0'ni ) * ( YW S  
(WAPS/1000 ) + ( LEMF/1000 ) * (WAEM * 7 . 09 2 5 9 » ) 

( ( LE G - LHMF ) * 

Ave rage Wage s and S alari e s . 
Adj us ted . 

f /qtr per man . 

I t  i s  de fined as : 

WS - (YWS * 1 000 ) /LE 

Consumer Prices for 17 OECD countries . 
Adj us ted . 

1 9 8 0-100 . 

S e a s onal ly 

Seasonal ly 

S ource : Internal Bank o f  E�glan� Est imate based on International 
F inanc ial S ta t i s t ics . 

Comp e t i  tors ' N o rmal i se d  
1 9 8 0-1 . 

Uni t I-abour C o s t s  in Manufac tur ing . 

S ource : Internal Bank of England Est imate based on IMF data . 

Empl oyers ' Contribut ions ( inc luding Nat ional Insurance and Private 
Pens ion Funds ) .  fmn . Seasonal ly Adj us ted . 

S ource : Economic Trends . 

Emp loye r s ' National Insurance Cont.r ibuti ons . 
Adj us te d . 

S ourc e : Central S ta t i s t ical Office . 

fmn . Seasonal ly 

Empl oyers ' Other Contr ibut ions . fmn . Seasonal ly Adj us ted . 

Thi s  i s  de fined as : 

YECO - YEC - YECN 
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YECS 

YJCN 

YWS 

Accrua l s  of Na tional Insurance Surcharge . 
Adj uste d .  

Source : Economic Trends . 

(mn . 

Na t i o nal  
Employe d .  

I n s uranc e Contr ibut i ons Pa id b y  Emp l oye e s  
£mn . Se asona l ly Adj usted . 

Th is  is defined as : 

YJCN ENIH - YECN 

S e asona l ly 

and S e  1 f  

I n c ome from Wage s and S a l ar i e s exc lud ing H M Force s .  
S e asona l ly Adj usted . 

£mn 

Sourc e :  Economic Trends exc luding an e s t imate o f  forces pay 
ob tained from the CSO . 
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