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INTH CT ON 

A n urlian plo.nni 01 over :pa t 0 

decad f)P~-·:lrs to hav l12en cliarac t " 0 .L"-' d no ;:;tall j_ 

and con C'} i::;li conf t and c the b j_nni 

of th _ 1)(1 I (' p1 nni th 0 was na t d tl1e ~-) J 

11 tradi hJnr=d11 n1odel of p ann ) a mod l baccd on 

cone c:rn rm and d of tll e :Lea 1 c :Lty. How-

ever, t 1:1.l d cadc:: savJ con Ld ro.1-l c ic:Lsm of this mod l 

i, n 
l 1,. 

onccpt of p a a rati 

makln . ba d on appli d cicnc 

Du t' l t onal p1ann VJ a 

adopt d 

not l1 nm L;tn::am pa d url·an plann 

At trl0 t er, l eo 

und r :Cl' r :ic:L::.:m nd the: 2nd 0 

1 rnrn1b r of view had d 1 op d ov r 

tcd t na c and a 

rol of tlH: pJ ann r J st t 

commc:ni L VJOU] d onJ y 11 a m1 d C:Y~Et{~ c;1·a 

no c ur1·a p ~um . a ;;u f r' an a 

muJ ~i 1,> :1 c; •' ]J /~Opll ·c·n:ia. " 

hicli 

l decj n-

~', p. 9) 

t t. 

s lf ca 

8 decade; a 

C:L> rcla-

r 

1) to 

to d 

d form of 

1d LI at I. '.':np L Lo idcn t. L t Ji c no. t • o J' 

'.: rat u J th Oi'Y ur u1·1 iJ planni ~' tliL: cr.i t•i Ii!:: and 

proJ,J ~-m.; int Jt ·01rnl. d, ncl t l 1 :; 
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1att l' on tl1c:: tl1c:o1·y. t do not at LCirlJJt to p vll!c a 

\! c: na .ion of urlian 1 rml 10l1 l t ove 

c ,. two d a cl 1mt (' on one th w J1jn i 0 

compJ x 1.veb. 1 l!ow v ory appear to he 

at tl1 co of ]JOll 1-
\• xci nat mu t 

ndarn ·n La 0 1' (' tt t t.o ur1d 

natur and div r i of tL 1a t c:r. 

ban Jann nd a cl deba tc: 

w llin t) can :inter on 

at 1 c:a two c l tly, p1u tor who 

att c e bo d ec t 11 

fo of UC}! D 
11 ur· n rcn and ii 

P!'OV cl j ]J, I j J] C011 int on th n of 

0 '-' A N (-" 9(0, l \ no Jn LI 0 ) 0 

r(~1at "' ortaJll'. n moul d tl1 fl sent cl pe, 

tll vJO c1 of Lv c1ua 1 d lm en 

c c~d(.: d co :o t and Le pl nn liocU 'J'o unclc1·-

s JI c1 , ] Ol' nt to eva l ua.t ctlon _, it 

t-y tu tu1·n 0 proc duce-~ l t 

an cl ~; {\ th 

0 ( th ha 1l c·n part 1 r c j ti on wLtl1 k) 

th 11 nc·w 11 
t!Ja ]JJ' (;()('cu " 1/] tho 0 l 

l ·· 1·d lo ~~~ l 1 l in :; tu of trivia pro i '1 c11: 2 
) 

and tJL 'L !'C] I 1' ;~ ()1' ic ll rc·Lc:vo.nc II tlia ens11cd ,, 

I' l:i<'l Ln hl jcJ l ) 1' .-, 111. () ·1 ~ '---' ) - - y-

I'C.l ('Vall!. 11 [';c·u1ya1.1J1y; the• 'I II :_:xpcr t~ 

·-------------------------------------------
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J<:now c1 ,c; to planni ne; and pul1 c Ji cy. Confli_ctin 

act d '.']UJHccl how v r) 

wl1 ch cU f'fc:1· tl1 natur of th 

cha ~·cl in oc 

sh o u 1 d l.· l rn t ·: • ll d ·' and thus d cone 

of a 11 
(2VO.llt 11 

c:o 

na t u planni tlH::Oi y can hc•Lp o clo.,ri 

th d ;_;~). Q and 

iy, fi t l:y c1a 

hi 

cs 1 th ru1 tl 
11 can or liou1 d 

p1a,y v:i y: t tant u 

pro lJ c:1wJ. ~; 

and c 
\ ( 1 p. J2) ;;u 

) 
one of tli 

central ;~:~u 0 our t:imc _!_ hu'tJ ~3U J_ can clc:velop 

thi·ou chojc . 

1l 1l 1 c; ,, 
\! 1 b J (i ra 1 theo \, 
,) l 1 

of 11Jnrn1 r,a tia ly VJlt}: 
1 to :i t l' nsl1 to ') y· ).! (, 

ntracli l j onaJ 11 pl rn1 i_ng l•u 1 
lr Ja " . ·- c on1__· c·n L ·at on th 

c o. l mocL 1 

of 1 i on:Jl pl n 'f 1h (; 

s c:ond cl ]Ji'.'t' \·J 0 lllOrJ J r Jal .i ci 

to Lll'' de P_,·r'r",' \J.f' r·,·.··1 1
,, l . Olletl j :.y 1J1a ca \' a Ji vc:d 

fu I 01.11 Ln; l . '] ·1 • ' ' t·.1.1• .. · j')j''i)f,·,·.1 1 l'11' }' C'J' \'JJ., c:oJ1c~iuc·1 ' 
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in 11 v t n tll Anior Le n u n cnvi 

Ila. 111 ll tll tccl1 i al an cl po1 :Lea 

c c c j ' r ra l cl Li?rmination of the v 

' nc1 m n:-; 0 :ton, c r w J J 

at '~mpt j cl LL th crn11od l; cJ in rat nal p n-

ro tll t 0 r l' 

p nn ,, c1 lll of ocial d i ma 

C' >-;l;_ l 1 : i nc1 :ta Y' tl1c \\) Ll 1 c:- min :l 

" 1> Ln th 0 Lh pr v y 

po c1 t ('(' n n irni tLon t \_, 

L n. 

·-------------------------------------------
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I. TJJE H.A'l'l ON/\L 'Lli 

11'rom L :; fo or :"! 11 L Ji c la l n :i n L (: n tr 1 c 

il ll i · l y l c 'J Cl 1 L: , f\ t: 1 c 1 · i c an c L l>1ann 

a lKl of plrrnn 

tl11·· rlroc1uct:Lon ~ r• 
Ul a 1oca1 

c l'l 11 dqJic:t n1~ Lli 1c1 1 uJ lrnat al rm 

of ll c :i TJ1 :i j (' t flil t i model encountcrccl in 

c; y dl1· tc_;c!) u l' ( J ) p. 

, at tl 1 i :; coccu ! un w !! a 1 r ' 

t: 0 ncJ. vent fl 

Out u c1 iln an a oc: cl cl 

j Ui r r • cl Lli t o proc s 

p1a1 : cL nm·; i :_; of 

tltcocy. ·oc ~, rnoc1 c1cf ;,_· plann nc; a :3 tlle 

cont: !OU: a LL lil}) 1 to gu Lc1 and tl1 c L 

of u bet cl \! (-; opm1:n(; [{ ~:3 p t on 
' 11. 1 ar 

n • • • no L t o u 111 J c1 l eel fu i· to tlw 

mod o u1uv ent. 11 

i· li for n acL o plan-

di na 1, mo t 

co r co11c1:pt o a a 

:Lcl t 

.1 

11' 1, c u 1 • ! '~t 1 p In 1 m ni ,~ I 1u L 

Lie· 11 Lo a1 
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r; v i cw c d a t 11 c ] jon of 

SU 1 Lo th [_;ulJr3tant _i vc ta l-; of p1ann ,. th 

c 

How v r) the tllc:ory f rat 1 plo.,nn 

dev lopr'd s no monoJ ic; consid bl c va 'ia t:Lon;:,~ in th 

pr cc na Llll' c of tli p coc the ro c; r t d to 

The vo.,r ia t ion:-o can l: 

mod J of tl1 ro_ t :Lona1 planni 

proc DiJ'l'crent d lu or 1u~: of 

1- t n om n pJarrn proc tlona 

:-·n -i ra J mod ]_ ~; n lJ -· and cor'~J C»C'C:Yl ClS c:orr 

!o r}p;c-,_)] n ! d 1- Ln j n 1 I \'i l. th 

jy ·w o-r 
-· rut ] l 

!1 func i ona mod 1 p 1vin 

the d llu ion of mean;; to vcn iJ L goalr~ mu t 

b cxpl i c t OU ) 

n pon:;ill 1 of 

larn1 , r;y tern. 

th (' t 1 rnodc:l :L;; 

of ra 1un.:-:tJ i 

C; I' 

t.ll :i r formulat i ;3cen 

planner and occu s out idc 

a Falud 

c1 on a technical one 

l vc n a rm of t ll a1 

to ·he c;i v El 

·~ C' uu 

jon 

rt u-

J on1y vJi t to rncarn-. 11 

.iv mudcl 

l ucl ~ th ra iona i.ion ol' a co1n:pn:L :;iv 

a v1c:ll a i.J1c; dc·cluc:lion of' 1.l: 

to Llio::c· encl 

11111 .. ________________________________________ _ 
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and 11 
tement arHl :c"]al(JJ'aL.lon of 

l Lt "l f th ;.:ul:j c of rat l ana j L~ • l t 

'rlYLrn , Cha ciw .I ( 1 ' p. 117) d f p arm 

fl th o d t rmJn n mcaru~ 

w.h:Lc}1 Jin c' J;3 can be chi v d. 11 

Go::.t1- J'CJJ'llla t :1 Jud d \1J j_ lC p 

proc Lu .l~ L-~ l-l :l' t; p1arm ls comp1·ol1ec;ns v f\.c u 

Ho ldn on ( 1 ·' p. not c rclien cr1c: r r 

!I 
~;tr i fo1· the otal lfetro of a11 rcsic1 ,, w " 

ra th 1· han a pa t 1 o cto1 1 roa 11 r c l' l~o 

L Oil a o or to a. sp J a popu1a i.on c;roup or 

ar l'.:: .i I! 

t 

mearw t t t 

U1 who o tllc u 

Al th rac1:\.i 

ica.l env romncnt of 

lin1.Lt of t:he c 

no cone ('rn f'or cL 

ll nd L lC 1 rnJ t 

con:.~ (inr·nl \rJ l1 

c on (~ 1.1 1 · 11 c · d \'! l 1 (}l 

Un '" rJ 

l " .• 0 

w i11 
., 
L' 

n yr;Lc·m. n 

na p 

city and 

WU 

ll l'O 

a a 

llovv v r ·' 

1 nwnr l '" '· 

j 

con:;:i d u11 

at d to ca· a e:·:L_, 

rat 1 w i h r ~~pe L to 

u cl s on the 

ts e, th 

in e 

acLo 

w r s en a fa 11 :Ln ['; 

l' n of i ;: 

L of 

c: r d r· 

ra .ional p1·occ · llot only nclud ll 

th :· ,. f'1Jn<· L .i ona1 plarn1c· n: w t 11 in iJ.ll 

·--------------------------------------------
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n p1·ui ·;~ ion l1u al o cd r· (! 

c Lend , Lt Ll1c rmulut <J G c: goG l ;_; Lo 

includ t on of mc:an o acli.Lc•v 

·~ or Lli ,::_; 0 l\El S n1od ]_;.:; w in rn t 1 

urban pLannJ ry y tln1 " a countc;d r tcTm;:; 

of c1c;v cl of tl1 pl nn pi·o ,. 1\1 t rna-" 

LLvc Liona1 mode•! c ludc:s 

1-fo tJon_, a1 o 1H:; vJe_:w f:Lca t 0 

l)lnpr '.'j 1 lflO c1 c' e 

latter. Jn 1' ca (~ 
) .L v ra 1 modc;l 

,. th II 
rrud.' 1- c :tl 11 cl of .. ,, 

Jn a 1 c i of p1a p c j' 

oc :u·t l ;_; c c· and o the; :Lc::ld o 

r·cl1 1 · th a th or .. :Leal und 

stand :; or urL,an proc and ;_; tool w:i wl1 h to 

rrkanj t i.:JUCh 1 ' :1n un at t. 0 OVP th 

ana , 
l· ca pa lJ.L LL :i. 0 p :in 

d v oprn of yst ()}' :.;tcmic, p 11 en 

ba don ibc; .idea tllat can prov:Ldc; no 

only 1 ]J I' LO pl.an11 co t 1 

lnC"\\. Ur r u (\ ,. 

;; t ,. 
ll nJl jnvo c; a L Lc..:mJ Lu cll:v hlp 11 

l ! '\YI('} I j Tl }1 ] U] l] Ll 1J , • 11 Jl l'il\'J r i J U [. C .Y I l '. T ll C' ( 

p rlll c i 1:nt i r· lildlt<'.l(',('l'.H 01· 

~-----------------------------------
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ump l C' llrban sy t r::. f"t'l 
I\,... dj. 

Han10 (1 (1 
~ ) ]'. LL) c1n1 Lt ) 

a th i r ma Jo r v a 1 · i a 

it i ::_:nt 

thi p ·oc 

w .Lthin 

a r t 

(' 

" 

r1c'd 1 in a nr:w t x·irti110 q~y. 'L1h j_ ;:; 

L a ch. 

on w h c:a on cor:ir:1un -

1 planni 

i c1 :· to oc 1 cl ) n nd on1:: 

out1· A;:; VJL1 da ( J ) _p. l 8) 

J. 

l'd 110 0 

t 11 .1 ncJ po j tic of L 1 p1 

al o L de_: 

' 
th (~ 

na1 rational arm 

n {- Ui cri v and r·o!il en, 

v c:r d. y :Ln th if h er, wl1c;r 

an ov L o i.ll .1:.1 C t 0 tll C' r 01J1 on 

ra :Lona p rm l J Cl L [; d, \'J t:ion:t'l 

mo cl ()I l ly (!)] :'. i (! c; c: c-l in L rrn:-: 0 moClif:i_-

" . C l, I C>Jl U (}](' C' Oti!J t ' C' J.1 ~ 'n [_: !:10 Cl C' 
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Ji'oo 

c catr:c' 
sy;c;t~·rn 1.1, wl; c·ll fmT: [tJHi 

as a ''t of o ct tu b 
fa liion. 

vvlio wm11 d plan 
1 rru t c c n o 11 t 

a conipJ dynamic 
ct) l'ath r 

in c;onw p ca j 

L)) p. 2SJO) note;.;, 
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" sy t ~;tn;-; .. " 
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l' r)) p. ). 

tlia t " 
pr·oc ,, 
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var 

0 1
• procc: 

t t ' l t 

dtnnn ( l 

sarnc 

) p. 107) . 

1~l 1 ccluuL (1 ) p. ? ), i dnnnn 

w Ltl1 
t 

identL 
wh h 
See a :·o Parnu 

on to 
0 J 

termed th 
1, p. 31~)) 

des :l !'al> L1 
J cl1z~n;.:ivcn 

on ( J 2, 

, p. J!+ ) c omrn;~:n ts, 
i rca;.oon, i one iv;:.;d to 1) 

i fl pl d t 0 L: 0 C 1 p 
c), p. JI) and Trill (J 
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p1arn: 

) p. 108). 
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I . TILi: 'I liN I Cf'LL Cl\ /\C!'l'Y Fem liA'J' ON/il, NLNC 

Hat onal pla _, a p v OU ly not d, lvc~ 

Jjc t of rca on to tll lrn1 of th r;ort 1 s 

for an urban Otn.lllll .l a 0 c r ct () c e r~oal 

to rncarn::. Tllc' inLc~ntion o ::i_ to exam 

funct and c moc1 1 t srm::~ of 

t ca p0, o 11nd rta e s tasks. The qu s 

f ' 0 

d 

one 

firs 

s t 

(_)1 

A. r\ct1 

plann 

Lll mc·an of Cll: 

of 1 ,, 
u r 

po i lJ i 0 

i.,} l '..• a1 I :i r• n t-,_ Gl \_; 0 

A procc :.:; t t i~; fu 

1 ead tci 

Of C ·i TCW!U! 

rel 

tl1 r 
.t·) 

L 

,, , , 

t ol' c;oal 

PT'OC 

of 

mu 

cc ical co. c .1 to 

t :ion) t th c i C' u 

c1n 0 conce w l] h C:J~CL 

oHa ij :;v ch c 0 I,, 
u 

r on VJ i tli c:on::~id ed. 

I ratiorn i on 

c: ac i:icll, Ln i V~3n 

of 

l se1sct 

c1 

J 

t ncl a L ln oncLii n1t1 t b ] cl. 

lll ::; coa mu t l.1 li cl, a1:J po Ll L cuur c;_; 

of ct r·, J 
'"I llLi 

and U1•. L' L OJ' 1. in; cJ1 of a1t r t vc::.:_; rm):~L 

fir' t lie c:nlw1c' Led and U11·n •_:valuat cl viL c ;;p c: t to tl1 

cl (')' (I () f a 1 

c ondL t icJn un he l f i 1:J d ) l) l a nn canno L li ~; en a;_; 
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invo1v a dc·clucti v ot· lo,n: :::tl tra1 latLon of goal 

in t 11 b c; s L c m.i r ': o I' a c t on . 

c cor1ciit 

P1f~ dw }\ ( J 1 ) p. 1 0) 

con ·j_d;_ 1' l 'd II tll a11d h J. 

rat Jll'OC 1_ 
II c }J ro c ,. can u 

L• (' ~ >-,) 

n0 
~-i. .... ) ·' 

to b 

po i lJ 1 to L:L 

goal can lie 

pLn 0 Uw 

l 1 (:> ,\._, unc1 ken . ~· :LI 

j (' 
- ki prov 1·1 Ltl1 s 0 cl ea:c, con~: :L t c·nt J and rank 

1 L can llcn Li t lJEl1C-t ' d l· l, () th 0 

(_' tr an;:; at J_c)r1 llC~~c_; ;:_~Ct 

va111 
;) 

lIO'\'v ('VCr) not is rn·ovj of [)ll 

1i t w ti sta 1!1 L:;h l' ·' ()J1t 

0 ;__:c j. 
l' al () :. } p 0 ucut p cir~ 

a oc o (j c.· t L 

Th d o o. 1 t -rn t l v c our ac i_un al;;o 

d 

'l 
LC 

po a nrn:1b 1 o pruh1 ('" t it ~L not po;;~;Llil lo 

n (l l l (.ll'llLl i .Lv ac c;oaJ 

and t l ... .lJLL u d Ld o.l' 

ana t' to ll:-l v Jlt LJ c: to of \Ji [}I J't IJ j_ l0 

JT (' l l (f' ( 1" I' f ) J 
1__}, L>t 1\. 

I 

2rtaLn a t 

t i \! ;~· lrll~ L I l 

0 I' •' (' Lion:: LJ liJ. L 

1 Cn 011 () 
I' 

C (ilJIJ i] ·.' j 

can l) (' 

_i Ly [ll 

flltl1 

o I' ltc; 

1 L1un. ;'.ccondly, not l 

~-:pee ['j( ;(] l' n l \ (' " '.'cl .' 

c·oc,; L 1•J'J'c·c· Li \i('' p l i \; 



.. 

of a , 
(' Llia l can con j d(T d !.) >) 

is :Lmit d j n n1~;'.1Y p c concL in cn1d 1n 

na tu1·(;, e p 01· cone t on of tll ana t. A•· u 

Wi1dav p. ] lj I)) no c " l~ rationci. 

't c:1n \·/Cl'U 1 d ir c ri1a. 0 

SUlJG l a ly L r· o. [{ J rnat l \/ (; 'VJ 1 turn out. Ilow-

ever, tr1'.' naJTcr1•1 

1a r () C~l1V ornncnt con 1," )~ 

taJ::.r n CL 
!l v tll 

1JE; 

Mai r:lc"Cnnl ) d i l· ·a cJy 

r c; to c cons Ld d 

conf' .LC) Yl"J'" ·1 
t'. i t () c a cno or l 

cnv urnnc:n . :i c L CCl r ;::, to 0 i natc 

ci p lanni dn t e 0.1 Jic · c; t in t ('? r rn c; 

rc~lat" 0111 y to v:L;:11 and lo c t i o na 1 :.; p L of c: 

c J c :L rLn 19 (I 1 s, hu1:n;v r, r~:Lcul 

a l l! l l to 1) c; 1· nh:d [}, [-) h 0 

tru Lal ra tlL 0 r h: va '1 

wll 1st a·1 l Jllcrnn 
) VJt1 ;__icn OL':°Lcn L d Lm·mi·d ocia1 

•. : Li r Lnc'C1 et a ld 

COllC'c't olJ r'.:Jv 

lt'Ol.1 1")1 ] i 
,. 

i I ';Tl • ; 

CUrlC'('} Li1r~j tat icin o d 1 



p 

to cnvj runmc:nLuJ va·· 11] l' :u; :•ffL i aLl y n rtiltrai 

one;. Faluc1 ( 1 c oncln· J c onuncnt 

11 j • ope. lln '.. Oll L cd in a 

rnannc:1· tliat ::.m U pari icuJ p 

rlPCC' ::_;:(, t' jl mean of icaJ p II cov ~j s 

of ~~ c l plann i 1 a s111n " E:XJ en c o a 

th cy 0 tll'.· na1ur and true 
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ABSTHACT 

'rhis essay attempts to review and er ically evaluate 

the sh -share technique, a technique widely used in 

regional analysis. It examines the basis of the technique, 

the wide range of problems involved in its formulation, 

appl ion and interpre ion, and the uses to which it 

has been put. It finds conflicting evidence regarding the 

validity of e growth and compos ional effects, whilst the 

conv nal interpr tion of the differential shift is 

found to lack suitable theoretical and empirical support. 

The essay concludes that the technique requ es testing 

over a wid of conditions and the d oprnent of an 

adequate theory of regional if it is to satis ctorily 

ful 11 all of the functions which it has been used. 
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INTR ON 

planning in an increas:Lnc; number of countries 

a regional policy dimension that is concerned 

with the effects, now defined as problems, resulting from 

spatial dis ities in the growth of economic activity. To be 

effective, this reg5onal policy should be based on an under­

standtn8 of the 11 forces'' that generate this disparate growth, 

and it is within this area that certain interests of planners 

and academj cs coinci.de. Unfortunately our theoretical under­

standi ts by no means adequate; existing regional growth 

theories are rtial, conflicting, and often too crude or too 

complex to any value in direct lica ti on. P, s Brown 

( 1969' p. '( 

coherent body 

notes, 11 
••• regional economics is not yet a 

a.nalysi s plicable to the affairs of a country. 11 

It is within this context that the technique known as 

shift- shar8 an~:d.ysi s h:=i,s evolved from a minor scholarly 

technique into "" major official instrument becorn:Lnt:;, as Lasuen 

( 1971, p. 19-J) notes, " ... a conventional world-wide tool . 11 It 

is this er's purpose to attempt to evaluate the shift-share 

techni 

growth 

overlappi 

as method for aiding the understanding of regional 

tool for regional plann:LLCC.• these two concerns 

'I1he PLrst four sections attempt to :Lntet:;rate and critically 

dtscuss asp ts of the literature on the techn~que. The tech­

ntque and it[: 1:1 lfl ,;atj ans are outlined and discussed in 
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re:; tion to the prob s inv in constructi or formu tine; 

a s tanda i ~>at on procedure. The pr s inv ved in the 

applicat on of the t j que are then considered t ther with 

the interprc:; tlon ob s thC1t they ve rise to. The 

theoretical sis of conventional interprc:;tations of the shifts 

or components are ned, and empirical att ts to systema-

tically eva te shifts are reviewed. The pr osed and 

actual uses of technique are eva ted in the light 

this discussion. st section attempts to st some of 

the propositions examined in the previous chapters. Focuss:i 

on operational c ice prob 

hypotheses are test 

Montreal. 

using 

s and shift stabi ty, various 

loyment data for nnip and 

of 
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J. STA RDLSATTOJ\J PROCEDURES Al\D THE SHTFrr- RE TQUE 

The shift-share technique is basically concerned with 

regional c s in a variable between two points in time. 

The regional deviations of this variable from the performance 

of some se area are first identified, and then these devia­

tions are decomposed into two components. Thus, as Stilwell 

(1970, p. 453) notes, shift-share analysis can be applied to 

11 
••• any variable for which we have a ma tr ix of informa tiori 

by region and by sec tor for two separate po in ts in time." 

In the following outline of the technique it will be 

assumed that employment is being used as the variable and 

nationa performance as the standard of reference. These 

choices are by no means obvious, nor are the equatjon forms 

given the only ones that have been proposed. The terminology 

used to descrJbe the shift-share components varies between 

authors, and Appendix A ljsts equivalent terms for those used 

in the outline. The equation forms for each of the meo.sures, 

together with definitions of terms used elsewhere in the paper, 

are given below in Table I. 

Devi:ition of rec;ional employment growth from national 

growth over the per~oj of concern is identifjed by using the 

regional share component (RS). This measures the regional 

employment change ected had the r on 1 s industrie[; grown 

at the ovc:roLL nationaJ growth rate. It is the amount by 

wllicl1 re onal luymcnt wou L;,ve chrtn if the re on had 

11 behaved 11 1i the naU011, a11u tlnrn maintajrwu ts proportionate 
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li[; 

- 6 -

share of industry. The difference between this "expected" 

growth, and the actual regional employment change is termed 

the net shift of employment to or from the region. Regions with 

positive net shifts have increased their share of national 

employrnent relative to other regions; there has been a relative 

shift of employment into the region. This net shift is broken 

down into two components, here termed the proportional shift 

(PS) and the differential shift (DS). 

The proportional shift measures the employment change 

expected if each industry in the region had grawn at its national 

growth rate. It measures the amount of the shift in employment 

that can be attributed to differences in industry growth rates 

at the national level and in the industry mix of each region. For 

example, a positive proportional shift is regarded as indicating 

specialisation in those industries which are growing rapidly (re­

lative to the overall national growth rate) at the national level. 

'l'he differential shift measures the emplcyment change that 

can be attributed, as Paris (1970, p. 427) notes, 11 
••• to 

differences between regional and national gro~th rates in each 

sector, given the size of regional employment at the beginning of 

the period. 11 A;:o Fuchs ( 1962a, p. 19) arr;ues, it cm be rec.;arded 

as an indication of the redistribution of industries over the 

study period. 

The 11 
••• partial original conception" of the shift-share 

technique ( La.sucn, 1971, p. 15:5) is usu:illy attributed to 

Creamer ( 19L; 3). Creamer 1 r; work h; partial as he cons idercd 

only what we have termed the D~), as did the r:rnb~;cqucnt studies 
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of Zelinsky (1958) and Isard (1960, p.
0 

259). 1 The main develop­

ment and refinement of the technique, j_t has been argued, was 

undertaken by Fuchs ( 19:S9b) and PerJ off et al. ( 1960), who 

introduced other sl1ift components and thus, according to 

Lasuen ( 1971, p. 0), transformed the teclrnique from one of 

intraregional analysis to one of interregional analysis. 

However, this history does not consider the wide use of 

standardisation procedures in other fields, particularly that 

of regional income analysis, where similar problems have been 

approached using similar techniques. The wide literature that 

these efforts have produced has been relatively neglected by 

geographers. 2 Yet the shift-share technique is essentially a 

standardisation procedure. The following discus ion of stan­

dardj_sation procedures should therefore not only clarify the 

basis of the shift-share technique and aid in the understanding 

of the literature} but should also identify the elements common 

toboth the shift-share and regional income proc~dures. It will 

also aid later disc 1J_ssion2, of the economic interpretations that 

have been given to the components. 3 

Standardi ion procedures have been widely used in regional 

economics, largely with the aim of facilitating the comparison 

of tbe e t of one factor on a variable vJithout the disturlJing 

influence of diffe ences jn other factors. Often, as Hanna 

( 19 ' p. ) note:~,, such compar:isons are accompanied liy a 

desire to partiLLcn the diffe1·encef3 between tvrn ob:::;2rvcd fi[';lffeL~ 

amonc; tliof;c ctors. 
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With r rd tu loyment, diffcrenc es in employment 

growth between a re and an ac;c;r te such as the nation4 

can be regarded as the result of two factors: differences in 

their indu rial structure and differences in the rates of 

growth of e emcnts in those structures. 5 If the region has the 

same growth rates and industrJal structure as the aggregate 

unit, its overall growth vJ:Ul be the same, and there 1vi11 be no 

difference to account for. Any difference bet .. 1een regional and 

age;regate change can be regarded as the summation of two "in-

fluences"/"and the standardisalion problem is to s rate out 

their differential effects. The procedure that this involves is 

succinctly :.3uimned Thirlwall (1969, p. 1 ): 

. . . the general proc edun::: for cal cu lat the cont ri-
bu t ion of any factor to a total difference (e.g. be­
tween a rec;ion and th nation) is fin:o,t to def:Lne the 
difference term of the factor (i.e. the difference be-
tween the re l value of the particular factor and 
the mean value of the factor)_, µnd then to decide on 
the vJe term wblch when multiplied the dif­
ference term glve the total contrlbution of that 
factor to the tota1 dif rence. 

Thus, one calculates standardis d es for each factor which 

eliminate other pos:::, le caw:;ei:; of dlfferent performance by the 

use of vJC ~:;tems. The e ct of differences in compo-

sition or indur;try mix, for example, can be ls d by cal-

culat :C:Lr;u cs Lha t re (;ct only tho~:>e d:L rences (i.e. that 

are rai .. c-con;.L.~1nt). Tllc prol1 em invo ved in 

wcLghtj t c 1·nL a e dcaJ t v1 itli in tll foll ov1 c tcr. Here_, 

Jn vdll be 1.imi Led to tl1c dc:f':Lnit of the toLa! 

difference tc:rm ( L. . U1c cH ·rc:rcrn·c bcLw1._•(:n re:r;:Lorn1J and 
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national chan~e). 

Employment change can hf; measured 11 a bsolut ely 11 in terms 

of actual c or relatively as perccnta c;rm,rth rat cs, as 

Townroe ( 9, p. 9G) notes. 7 This difference in the type of 

measurement of chang leads to differences in the definition of 

the totaJ difference term and hence to the formulation of the 

differ enc term~; each factor. When u2,ing 11 ra tesn, one can 

compare r ional and national per e di~cect1y, and the 

total d ference term can be 

de.~-O 
~ 

c 
~ij 

dE. 1-0 
i = 2:: ( r 

--r. 
l 

essed as 

ion of this total diff rencc term using a mixed weighting 

sy em, 

I r igr. f. . - L r igr. F. + /" r 
lJ l 

- I \r F + ):ff'. ( rigr-nigr)] .. l 

F. 
l 

The first term in the la equation is the rate-con tant effect 

or propnrt l i , the second term is th compo ition-constant 

effect or diJ'fcn::nt 1 shift (the t 1 difference has been set 

equal to tbe e ( ' .L (' ) .,, l..1 1..J • 

However, if one is deal with loymcnt cl 

tl1en r l and nat 1 per are not directly c ralll e. 

A meaE;ure ()f l cflO. (or av rac;c~ ,',' th) ha~:; to be der:L ved 

whicli i'' u ralilc to the rcc;ion' s 1 cl1an1.~e. Thi;_; lla ~; 

usually Le acliic:v d liy u the region'~; :inclu;:; ria1 s true tu re 

and Ll1c national ovcraJ1 o'.~th ratc, 0 so thaL the di rencc 
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b ween rer;iona and nat l c can lie de d as 

r ( r 

Expansion of th:L 1 difference term gives the shift-share 

equation : 

. e . . ) - Z( noc;r. e . . ) 
lJ lJ 

Tie (rir;r - nigr) l + 2 \ ij( r) ] 

There ar there re two pos ibJ lat s of the same 

procedure modificat edure to deal 

s i has been u ed '."i h as th var 11le. ~3 

e sll l - sr1a echn differ rmul ion 

only 11 contcn~, 11 and not Jn ctructu e) in the rms of its 

equat their 1 
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Footnotes 

1 Creamer classifies 
and relative shi s, both 
(when r < nigr) and 
Isard 1 s shift ratio is 1 

the.: 11 differential shj ft 11 into absolute 
sets being further divided into in1:1ard 

rd (when rigr < n ) shifts. 
is based on the differential shift. 

2
It is nut proposed to explore thi work further in this 

paper how ever. Good int roduc t :Lon to th.L:; 1 itera tu re can be 
found :Ln Brovm ( 1969, pp. 7G j - 67) , Hanna ( 1 ) , and 
National eau of Ee Research (19)7). 

3
The prec8eding outl:Lne of the: 1 - ~-oha1·'2 technique did 

not consider thes int rctaUonL~. The basis for tlli[; impl it 
distinction between the components and tl1 i.r int etation is 
outlined, to ther witl1 the :Lnterpr t:Lons t in 
Chapt r III. 

4 The problem can also be 
see, for e xa mp 1 c, Hanna ( 19 5 9, 
( 1972) . 

tli in a r 

rmulated in tenns of 
p. ) or ssen and 

mnt:Lon ovc'r all :Lndust :Les, of each 
pli d l.:y its re onal grm'1Ll1 rote. 

can l'::=: expreL:s.ed as the sum-
indu~~try 1 r3 1 mu t 

is there are po si1.ilc 
sourc s of VRriation Jn loy 
rates and variat s in indu tr 
interdep e (see below, pp. 

P l h i-,0'1) "\I 0 1~ • -- ' 1 ~ " \..._... '----' • 

7 t 1s, L c:nt cl 
\ 

or L rigr. fj_j . 
. l 

va tions in owth 
1 ba[;e, ignor the problem of 

1 1~-15, 29-)0). 

e can be expres~ed as L rigr.eij 
i 

8 It L-; not po L~ e to use the na t :Lonal s try th 
rate as the size of the nat 1 element of c e would be part 
dependc:nt on the indw:t1·y m:Lx of the r ion, nor can one:: u;:"e tlic 
nation 1 s stry struc r·e as the absolute nu11L)CC:..> ar greatly 
different. Thi~-; ru1 c;~; out tlie fol ing e re;:;f>iorw of the tota:i 
diffcrcncc term: 

l ( r .Lg 1'. e i j ) - ~ ( n i c; r . i) and ) (r 
L 

. F.. ) 
.L 

J. l 

Howc:ver, E;.,tcli:::m- 1·quL La;_., (I ;~) ha dcvclo1>ed ~:u1 al Lca1atl v 
mea;::ouce for t nat L c c c:J crw:nt v1h:Lcli cnu L le;; 11 ra Le 11 

i 

formulaL:Lon of' tl1c' oLlic:r dU'f(;rc.:nce:: Lc·i·m:; (;·.c; Li~·low, p. 

u .'.3 c: c; Th :i. r h1 al l ( l CJ() S!) J Cu 
Par:L;;J JC)'(O, v. J1~gL and Klaa 

(1 )c1), ·rrnd ( 
Pet 1.Lnl; ( 1 ~). 

) ' 



- 12 -

II. 

_As noted previously,. the formulation of a standardisation 

technique re ires not only the definjtion of totaJ dif-

ference term, t also choice of weighting terms. The two 

basic wei tint\ proli s revolve around the 11 t oral 11 basis 

(whether to use init 1 or terminal period wei s) and the 

11 areal 11 sis er to use re onal,. national or mean 

wei ts) of system. 

Thouc;h the oJce 11 areal 11 basts applies to nrate 11 forrnu-

lations not to ;1 shU't-share 11 forrnu tions (unless the latter 

is m ifjed as by Es 

shj ft inte ep r er· 

types of formuJation. 

in that there is no 

problem of 

in vol in the choice is common to both 

se choice prob s are si ificant 

cal re:J,son for prc;fererir::e between the 

poss Lb 

i sed fi 

sets of wcdghts, anc1 the relat:Lve values of the standa 

es ( ifts) are depe ent on the par cular weighti 

system c}iosen. 

The re ona inc orne literature has long considered the ob 

of 11 area sLs uf weir1;hti systems as Brown ( 19 _. p. 76?) notes, 

but the issne also s been raj sed recent in t context of 

regi onu 1 employrner1 t ch'tn by those concerned th the 11 ra te 11 

formulation. 1 Jn t, the prolilem ts that rate-constant or 

pr or un:d e f'c; t can be calcu t by v1ei the dU'fer-

encef3 ln growth ratc~s of the nation ( 

or th c: uf region H) . The dtf rential shift 
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can likew:ise be calculated 1iy vJe :in1,~ the differences in growth 

rates w:ith national or with reg:io11al industry structure figures. 

Tllere arc therefor t1w ia1 measures of each effect vvhlch 

will yield differ est t es. The equation forms and n mean-

ings 11 (non-cc c interpr ions) of each of these alter-

na t iv c~ s are on ln Tab]e II below. The problem ls further 

comp1 ated by U1 quest of lnt ~:;rdep ce of the ::_:;hi 

1) 

2) 

3) 

4) 

WE G 

Weir;hting ctern 

N 
P:::; = "fin 

Y[ri 

TABLE II 

AND TIIEIH 11 MEAN IN 

... The 
growth and wl1a t 
if all the reg 

ovm at the 

between natlonaJ 

1 rate~3. 

been 
liad 

... The di rence between r J 
growth and what it would have been 
if the r ion had the national 
lndustry structure. 

i ( r:Lgr - nic:r J ... The difference between national 
growth and what it would have been 
if the region had the national 
industry structure. 

nigr) ] ... The dif regional 
e;rowth and vvou 1 d ha vc:; been 
if all ree;ional indw:tries had 
yielded their naUorm th rat s. 

UsualJy, a mixed we t ~~y;; em is u~;ed, 2 but it i;; f3 ~; le to 

;:yc:tern (i.e. vJhere h difference term;; 

are wei Led by either r ional or natlonul weic;llt:o). Howc:v 
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if the latter is used, the estimates of the two ~:>hifts will not 

sum up to the dif rence betvv'een the actual r ional and national 

figures; there is a residual, or what Hanna ( 1959, p. 231f) terms 

a joint particle. This residual can also be obtained as the dif-

ferencc between tl1e effects calculated using regional and nation-

al weights (Cunningham, 19G9). 3 

This cho e pro em be een national and regional weights 

can be approached in tvw vJays. Firstly the 11 residual 11 can be 
11 

divided up 11 between the t1vo effects, by VJ inc; the dif-

ference terms by th mean of national and r ional vveights: 

I( r . f .. ) - /"( 
lJ 

This procedure is 

Paelinck (1 2, p. 2 

(Fi+fij)(rigr - nigr) 

2 

(nip;r + rir;r) ( 
2 j 

+ 

t d 11 • · erme averaging out 11 by Klaassen and 

whilst Hanna (19 , p. 234) refers to 

it as the cross-we [; method. It 11 solves 11 e pro em of which 

we t~3 to use but ac; with the mixed weighting system, this mean 

we e:::: no measure of interdependence that may 

exist between the c s; of the joint effects of growth 

rate :Lndustry e.;tructure s. As n (J 

not c:: i3, on(:: ::.>lioul d exp ct int r endence a~; indu trie:J that are 

st ly r resenl~ed in a rec;ion tend to show r;ystematic ten-

de.me i 

p. 1 

to y:L ld bett r· or wor~3C gl'mvth rate~;. Cunni 1am ( l c 

t 

. . . i f t h c r e c o f ;::~ p c c :i ;; a t ion do c ;:; c t , o r :i;; 
uffcctccl by tlH: per nno.ncc of a pa1·t:i cu.Lar lnclu Li·y, 
then Ui:Lr; rnu,~t :Ln it,;cJ f cuntr Le to a xplano.tlun 
of cl.i_ f J'crc•nc c: ,. Jn pc; rforrno.nc e l>c t1v c en Lhc rec;lon and 
the natJon. 

() 
j) 



Thus one mu:::.t dee sc tlie total difference into three instead 

of two componcnt;;J unless on assumes independence of the com1io-

nent s. 4 

The residual itself is therefore of intere;:tJ and can be 

re ined U'.'Cd a,; a mea::;urc indicating the era ct :Lon bE:tv1 "':en 

structure per e. '11 he de of this residual will 

not vary vJhether a pure reg 1 or national w t stern is 

used_, t e r lations 1 cone rat and 

growth wil be denoted dif rent signs. 5 The measure of inter-

action can be ·used in combination '.vith mea[;ures of Lhc: degree of 

specialisa ion of an indust1y, as Crowl (1911 shows. The lat-

ter1 ate era.ct a c s for quite a 

high p rccntag of the totaJ d:iff::.:renceJ and t n llr c; Lo us e 

a pure \'! t system could lead to ;~lea results. Hovi-

ever J the of a pure sy~;tem st 1 involves a cho e b 1vcen 

the w;c of .ce 1 or national we s, each of which yield 

of the effects (both in term.[; of different 

magnitudes and r l e anc ) as Crowley's results in 

illustrate. ms J al thou the use of a pure wei system 

Yields deµcncJent c:st te of' the effects, it doe not solve 

the pro1J1 em o the: different mea :;ures of E.-:ach e feet. 

1' (? rmulat , this que:::tion of ,,Jc; 

docs not at· 1 :.;e, bu L Lnte depend:::nc Ile een the ef 

not only 
11 

out id " of the: pru dure ( .Ln tE:rm[; of interdql:::ndc:ncc 

:~ w j th 
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that tlw diff'erentia s}dft is 11 influenced and interwoven 

witr1 the inclu:..:try mL:; effect") as the val1ws that the shift can 

take are not. due Le the sp cial dynamism of the; sectors 

in that re but also ar due to the spec lisation of the 

re on in hose acLivitie In other word if we consider two 

re onf; ,~here the toLa1 1 and the re l industry 

th rat s ar e same) the re ect e differential shifts 

will be different Lf the sectoral di rihutiun of employment i~~ 

d:Lfferc;nt. The f3ll t- rmula t:Lon doc;s there re obtain 

ind ende measure of ·owth and c ion ef t~; because 

of VJ 

the 

re 

to 

in-Jndu t 

His soJutLun 

LLetic 

int ct 

to con:~;tr11ct a nec·J 1 

t ( e ' .. ) , de 
lJ 

ct E). 

wliich he termr2 

a 

mi Ld xpec f it l~ ;::. trial s true re 1Ja s equ:L vaL~nt 

f t • I o · th na . ion \ s (:; le III beJovv). 

III 

EbAN-"i/\1 LLA 1 LION OP F"l'- }~ 

1) 

2) 

3) net i 

4) p 

5) 

CI• • 
lJ 

i.J nl 

= e ... r 
J<J 

o I 
. ~· ij 

- e ' ... nio-r lJ L> 

j 
n r· (e .. - e' .. ) .. . lJ lJ 
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Notes: tiorw !J) to G) Jlow from expansion of equation 3) 
e.g. p1q1 - P2q2 P:0 (q1 - q2) + q2(P1 - P:~)) + (q1 - q~") 
( P1 - P2). Again tl1e interdependence term (a .. ) can take 
several forms (see cndix D). lJ 

Using thi element, he obtains a new formulation for the rec;ional 

share and thi;:~ Lurn permit a reformulation of the proportion-

al and diffen=::nt 1 shifts. This reformulation leaves the r1ro-

portional ef ct without any effect on the di rent 1 shift 

and also le8ves a residual, which he terms the allocation effect 

(a .. ), reflect lJ the interdependence b 1~een an industry' E; 

shi (' 6 
,) . ilst he correctly argu s that this reformulation 

ii dlvide a clearer way the difi'er c s of oy-

rnent e<1ch sectortt , 7 iL is not oric;:LnaJ in it;__;clf as it 

is essent l a 11 rat Ptt formula t ' ll s a pure national 

we tern. Esteban- quiLlas 1 contr ion is that his 

homotbctic e::mpl t term enables the use-: of thh~ formulation 

on abi::>olut.e empl c da 8 It achieves this by re-

due nat 1 re to the seal of regionaJ 

1 the re 1 share to be calculated ur~ 

nationa1 t c;rowth es and national industry structure. 

This e of rmuLat:Lon V'JOUld seem to be ior to the con-

vent:Lonal shj_ ro rmuJation, as the Jattcr cannot allow 

for sucll rdep ence_, no rc[>Ldval being obtainab1c. Hovi-

ever, altli 1 tli:Ls and o " 11 ra L 11 rmul Cl t ra-

lndu::try :~li ft 1ntc:rc1 cncll:ncc) tl11 u:; of r :a J term, 

they do try 

( . f' . ( . l: :L , LC, v n l :L cJ L o cU ~; t l) n0)8 
. '--"' 1.> ' 

nor l [;, the 
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cho e be 1 and nat:Lona1 pure welc;liting system~; 

resolved. 

The relat:Lve valuec; of the sh:Lfts also vary d end:Lnc; on the 

11 temporal 11 eds of the we ing system, a~~ Fucl1 (1962, p. l~l+) 

found. 'Th lu:uaJ rmu1aL:Lon 10 involve::.; tlw u e of in:Ltia1 per:Lod 

values., yet there will be changes in employment due changer~ :Ln 

the industriaJ mix of a re over the study period. Thi~~ 

change wilJ be r~ub:mmed in the d:L r ial shift even though it 

is due to struc ral changes and would there e be more properly 

included in th proportional shi 'I'hc struc 1 effect on 

growth L3 there undere ed. 

Th p oblcm can be reso v d by us measu s based on an 

averag of the results ob ed tu:;ing :Ln:Lt l and terminal value 11 

but :Lt v,1ould a] ~;o be u c l to have a meacure :ind ting wlH::: Lh er 

the industry m:Lx of a r or d er iora t inc; over 

the per:Lod. vJ 11 (19G9) att to s rate out the 

two sh:Li'ts more accurately and to provide such a measure (which 

he term~; th proportionality mod:L ed shift). He fjrst calculates 

the n:; ers~:::d rt lity shi (RPS) which is the difference 

of the rec rocal ttw ovc:::rall national and national inductry 

ed toy tlic :indu~;try m:i of the region at the 

termlnaJ po:LnL of the study per d. Thts measur s the cmpJoymcnt 

\ No N. 0 
l\I',S I 

L e. ]_ 
:LJ --

i Ni Ni 
1 

grov1th that, v1uulc1 lie expected ven the termtna :Lndustry rnj.x. 
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'I'o obtain a rnca~;urc of employment chanc;c resulting :Crom the 

change in m:ix over the period) he subtractE3 the proportional 

shift from the revers c:d proportionality shift to give the pro-

portional modified shi The latter is subtracted from the 

different 1 sh o obtain the residual differential shift; 

the growth unaccounted for by industrial structure and by changes 

in that struc D 12 
~-. 

This modification has not been widely used) and has itself 

been criticised. hlly (1 0) p. 299)) v1hile approv the 

object of the modification, points out that it is more lo al 

to c the::: 1 se for all comrcments, rather than 

just for the proportional shi with an offs ting adjus 

in the cH rent l sli He r son of 

calculated u:__; s, and the :Lden-

tification of the displac vectors of the proportional and 

different 1 shifts assoc ted with each set. ever Chambers 

(1 l, p. points out tlmt modifications 11 give per-

verse resul e a d of conditions 11
, largely becau;:;c 

ne her measl:irc;c, is claimed f01· :Lt. Botli he and Bjonback 

( 1 ion can be incrcas its specialisation 

in a nationally OVJ indus.t and yet e proportionality 

modif i d ift r tlH1 t :Lndu st is negative, the reverse of 

what Sti w 1 (1 ~) claim it should rs atLr:LlJUtc~~ 

thL~ :Lncon i~~L to a mi;c;conc :Lon r 1·d th nature o the 

techni ' po 

sh1fL;_; ca1cu t d ar measur 1vha t 1 ~; lwr)pening over the ;:; tu dy 
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period interval, not what is happening at different points 

within that interval. Shifts cal cu lated i.v ith in it :Lal and t erm:i nal 

weights are not measures of the structure at those points 

except under special circumstances. It is not valid to inter-

pret th di rence een the shifts calculated with these 

weights as the difference b een employment chane;e associat d 

with the init 1 and terminal indw;try mixes. 

ChamLJ rs proposes an alternative measure which he terms the 

relative mix modification (MM). This is basically the di ren-

tial shift v1eighted by the di rence b een the national 

sectoral and overall national rates. Calculated for each 

indu~;t c::ach r and suimnc:d into a r 1 t al, it 

MM \ DS. ·-· L lj 
i 

indicate~; 1Jh hc::r ble c e (if positi.ve) 

or un blc c (if ne t in tbc~ 0trial structure. 

ln that the mea::rn:re is concerned with stnic re and growth, it 

is related to e interd c.:ndencc mea::rnr ;_; discussed earlier. 

However, it is not measuring erdependcnce, but change in the 

industr 1 struc e an exceJJ 

indicator of the Jatter, it ilJ Leaves unresolved the Jcm 

of cha P of 11 t ;.; , and th p cm of 

a d Lf' r c n l i a l :tft 

cio.t d vJ:i h ~;Lructura1 c 
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Footnotes 

1 See Cunnin;-",ham(1969), ThirJwall (1969), Klaasscm and 
Paelink (1972). Those interested in pursuing the issue in 
greater depth [.:;hou1d consu1t Hanna ( 19 ) and the National 
Bureau of Economic Research (1957) volume. It should be 
stressed that the 11 area1 11 choice problem applies only to rate­
type formulations, though shift- share terminology is used. 

2 Beaud, for example, uses a rcgiona11y wei[.:;hted differen­
tial shift and a national1y weighted nationa1 shift. See 
Appendix R for the derivation of such mixed weighting systems. 
Wit:r1 a mixed vJei inc; r,y cm, then:o is no residual; Crowh:y 
(1971, p. 15) is misleading in this respect. 

3 This residua1 can he expressed in a variety of forms, 
given in Appendix B. The two possible derivations are elaborated 
upon in Appendix C. 

4 This papc::r is disU nr;uishj_ng tvJO types or sources of shift 
ir1t erd end enc c: intra- ;.~-t r·y i11t er·clefJt:nd211ce as discussed 
above, and inter-indu try interdependence (seep. 29). This 
di2,tinctlon would C",eem to be a reasona1Jlc one, but is open to 
qusst:Lon. 

5 See Append B. , p. ) states that the 
residua1 .v:Lll lwvc tucle and sic;n, but thif3 is 
because the total diff~~rence he user; with national weight::, i~~ 
the rec;ional grm·Jth rate minu[; the national gr-o·.1th rate, and 
that used with r ional wej_ght0 if3 the national grov1th 1·ate minu;:: 
the r ional th rate. 

II 

6 He a :::;) in fact, that the al1ocation effect wi11 E;l1ovJ 
if the rec;ion is specj_alised in those sectors in which it 

enjoys better c etitive advanta s 11 (p. 2 ) . llmvc~ver, thiL> 
statement presumes that the differences in c;rowth rates indicate 
comp et it i ve advantac;e s. 

7 E::_;teban-Marqu1Jlas (19'(?, p. 252). 

8 See above, p.9. 

10As vias dc0cribed in Tn1;1c I. 

12StL1vJeLl (lSJ!'-;9, p. JGSJ) :incorrectly Lrn1>trncU; only the 
rcvcrL;ed proportlona1ity r,hLL't from tllc differential L;hift in 
hj ~.J equa Lion cic;h L. 
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III. OPER;\'J'lONf\L PHO AND INTEH ON OF THE SHIF~S 

The basic idea behinu the shift-share technique, to recap, 

is that the difference be re onal and national growth can 

be decompos into two elements, one of which reflects that pro-

portion of the difference t cox1 be at tr i bu t8d to differences 

in industr l struc e, whilst the other reflects differences 

in the rates of growth of each respective ind11stry. The tech-

nique mere partitions the loyment difference between the 

two possible sources of var tion, leaving aside the problem of 

interdepe ence discussed in evious c pter. The shifts 

are identities and not behavioural components. ~n this sense, 

Ashby ( p.131 is correct ins essing t the technique 

is ess~~ntial a descriptive tool vilii achieves a simplification 

of the th:d:; can serve as a framework for fur·ther analysis. 

Stilwell (1970) and ers et al. (1971, p. 92) likewise agree 

that the technique s no intrinsic explanatory capacity. 

Chambers et al. argue that shift-share analysis !J ••• can become 

a theory of re onal growth only to the extent that a theory is 

proposed to in sectoral composition of net growth and the 

different shift erienced by each rer;ion . 11 1 Thus regional 

t;rovJtl1 is ot necl by shifts themselves, but by explana-

tion of how and why the differences in indust:r:i structure ard 

growth rat s occur. 

Yet, ;d cm the shifts or effects are not behaviouru.l 

componcmt~1 as such, they h:1ve been ven bcha v 1 cura l in terpre 
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tions, and is because the components can be given such inter-
I 

pretations that they are worth distinguish at all. As Brown 

(1969, p. 4) notes, in dee osing regional growth n ••• the 

analyst mu be 1ookinc; for some information which he can 

from the component~3 11 • ston (1967, p. 578) likewise stat s 

that 11 
to be useful in explaining regional h, there 

shou1d be some theoretical sis for identifying the ... separate 

c A1thouc;h a di2,tinction can and mu be made 

the shi s and their economic or t retical t t . 't erpre a J_on:-;, l 

is the latter t form the rationale r u ing the technique: 

distingui the c s µre:;slnncs t one can give them 

meaningful interpr 

To some extent, the confus oen the c and 

the:Lr intcrpretat has result d om an a pr ri interpr t 

of the shi r;. The early formu ors (and a large rtion of 

users) of e technique r rd the differentia :::;hift as a 

measur0 of the comp et ive aspects of r ional owth; as 

indicat th c 
, __ 

l_, ivcc:: position a r ion. Changing 
11 compa ive a s 11 are tbe result of e f; in a c c es s to 

mark et i3, or to bas to other r ion;~ 

in th same act i_tLec.:. The propo1·t i;; int er pr et ed, 

fairJy :::;tr·ai t 

mca E»Ur of the 

[30Urc c:: uf c 

anu. Ly;; :i_ :; • 

1' c1 (at Jear;t :Ln t nns of theo 

oyrncnt c;r01vtl1 du to ~~true rl:. The tv;u 

tlw.t rcc:rui r' di:;t ' l· diff'C" cnt 

the fJJ'Opor·tiunn.1 c»l1:L l, analy:;:i 

pc nf 

olv :; con-
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sidera Lion of no. l ional suppJ y and demand rela tionsh c~ and tlic 

national recs act on these. r the differential shift, 

it involves locat ana ::_;is and th~; study of forces 

operatinc at the regional level. ever this analysis has 

usual y been unde a wi in a od;_ d d by the int r-

pr t:Lon.;: 

Thi;::, 1nte1'pre ion of tbe differ ial shift 3 assumes that 

diffc1·cncc;o'. in inchistry grmvth rates are the result of chancing 

locationaJ a If one accepts tbe distinction made 

be een the shifts and their interpretations, 

what Lbe ad cy of an as ion is. To this end, part 

of thj c r i at t to valuate this conventional 

int retaL xamin:l 1eor ical basis and the 

results of c: t:ic/1 Lion into the 11 causes 11
, and the 

sta bi l y, of Ll1e sld e thi;3 is att ed_, there is 

a s of r:: ·oldem:::; vvh:Lch mu t st be considered. These pro-

bl ems, nnd ( l '---\......- - ' p. 6) term::_~ 11 technica1 con i.derat c~ t I 
•-' 

but VJh:[ r termed 11 operat 1 problerns 11 here, are not 

directly oncer·ncd w interpret ion, but they do have a con-

sideralllc ct on tllc~ pos~;ibi11ty of intc r ion. 4 

A. /1 

In any att t t (J 1y Lhe t 0:chniqu , a la e num1Jcr of 

choice;; tl1c appropr c var1ali1c, 1Ja c 

areaJ t1mc er c1) Jevc1 of jndu:~;l,dal and r;µatiaJ ion, 

and 0 ;.)tr l and t J c1ar;0:L o.t:iun sy~;tcm. Tliou 
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these choicec~ ar not specif to the technique and arise in the 

cow> true :Lon of any index numbc::r, they do raise seriouc; qucs,tions 

as to whctl1c;c c i:Jh:L s can be 11 corrcct 11 estimate:;, in tY1c 

senr.;e of compl etc sepo.r3 tion out of the s tr-uctural and grmvth 

effects. ch of these 11 c e 11 prob~l em::_; VJ ill reviewed in 

turn, the c le of appropr te base area and sub-base units 

be considered f st. 

In most app1:Lca l se area used i that of the 

nation, 5 and indeed some r rd the technique 1 s ~reatcst virtue 

as the ability to p cc r 1 ow th a na 

tive (Floyd, 1~)73, p. 2), to rec li:~c; that r 1 c;ro1vtli is a 

part iaJ of nat l economic rces. 0 Ashby (1968) 

ju;; t:L fies e u of the nation a th ica1 ba;:; for 

c r· .l.son on the of usi a common r;to.ndt~ c1 of reference, 

but ( 1 9' p. ) po out_, do ~~ not:. 1ov1 t t 

sta rd of efcrence js use , convenience be offs 

;,;u bE;equent interprc l. :L v e di ff ltics. Inde d, on ( 19G'(, p. 

9) argu that the us or tl1c na t as a base implicitly 

assume the ma et a rca of each 1ndUf:) try to be na t iona1. Tlli 

is valid er lei m in t t if it is wi ed to e the dif fcr-

ent .L sh:Lf L a cl e0 r int enn'ccta LL on a c: :Lnd at c ct ive 

'· 1· '-'l.l I I J l1 l ,_, tlie corrcc t ba;3e of o. r indu try i th 

';es t11 indu tr:ic; t th c :.~ame rna r-

n y inf ca j 11] 

the shift wLL1 tll re re e cct t CJ r o UH.: 1 · 

ad van on U1is ace alone. 7 

The choice of areal tm:it;; to be compared Uie ba::;c :u; 
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important in tl:Ja t the rel at iv o mac;ni tu de of the shifts are not 

indepcnclcm t of the boundu. r:Les choE; en or it ~3 charact criE;tic s. 

This, af.; ,Steven and ckett , p. 8) note, is a common 

problem in r J ana sis and hence we will not delve too 

deeply into Wi r rd to areal classificat:Lon, Hanna 

(19 , p. 117) notes that 11 Without cla:~sification accord:Lnc; to 

some economic criteria, area a tes are likely to be so 

heterogeneous as to be uninterpre b1e 11 • If one decides to use 

homogeneo1IB units(a Lasuen, 1971, does), the problem becomes 

one of what er er to use. 8 Theoretically, the criteria 

should he det d by the purpose of the study, in prac-

tice thE: chojce is effect e con trained by data availability. 

However, hs ( 19 

unit ~1 liy e 

state boundari 

) has examined the suitability of different 

J t c e w in S. M. A. 's that cross 

e tive to that within the states them;::;elves. 

Finding t t areas within each S. M. A. more closely resembled 

the re to the state than the rest of the S. M.A., he con-

c1uded u::e f statec; as unite; was more meanjngful 11 ••• in 

the se11se t th 

trends. 11 ~i The 01 

hm.ever. 

'l'he evc:oJ o 

type o1 cla~,;::; r 

ma rer;arcU ~ the 

are les an avera of sharply divergent 

r this type of analysi~; are rare 

tia1 a c: ion is closely linked to the 

1 ion system c sen, but two points can he 

rmer. Jf one vJiE;hes to u~'e shift-E:hare 

to make intcr-1·q1~iona1 comµari:_:on;;, then the sh:L s mu~;t be 

adjusted or ;:tunclarlllc: d for s e vuriatlon;:; lly sector or rec;lon 
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as Whipple (19fiG, p. 181) and 0'Farre11 (:i 2) p. 63) note. A 

varjety of 
11

relative
11 

measures have been proposed) and tbese are 

adequate reviewed 1>y Paris ( 1970aJ pp. 427 - 28). Secondly 

it is poss:Lb1eJ as Buel\ (1 OJ p. l/118) arc;uesJ that the la:q~er 
the size of 

ion used the more pro ble is the cancel1inc 

out of random factors that can affect the shifts. 

Many analy~~ts ve noted that the level of industrial 

aggrecation used will affect the relat 
s of the two 

shifts. Dunn (1 O, p. 1 arc;ues that only when the data is as 
disa ec;ated as the actual activity sectors will all of the pro-

portiona1 .c;hift be separated t:rie di rential shif't. 
At cross level of a t re as many structural 

dif renccs wi in the class s as between them. e products of 

what i class icd as the same indu try in two di rent r ions 
may not be a ted the same demand trend, because of rec;ional 

product sr)ecia1isation r example) and the differential shi 

will therefore contain some part of the industry mix effect. 10 

As the leve1 of 
ion decreases) the value of the differen-

tial sbi 
is reduced and tbnt of tlle proportional shift increase::;. 

However, Hou ton (1 , P. 580) a es that not every step in tbe 
disa L pro c (; L; ;_; w i 11 ] c n d to a gr c;r propo1·t:ional sbJft. 

n Ja amount of a jon's 1oy-
ment to a nationaJ rl J OVJ e1·o·:J indu:;try) the ef 
a t '> to reduce tb shi_ '~~ valu . fl'mHLroe ( l<JG9, 

tlie mnc;n1tudc of the d:ifferencc'c~ that ar:i :;c; 

cc;atr:d 1·J:i1.1 d end on the 

str· , Lli of th 11 canC' c I l Jng out" effc::ct. 



- 28 -

L emr>i1·ical work \vhicll 11as conccnL1"atcd on tbe t 

of acJ'J' tion level on tlle shift is conflict on l>otb the'" 

ma d and d r ct ion of tlie effect. Both e ( 1 J p. 

9G) and lluck ( CJ(OJ p. 1+4'/) found marl<:.ed dif rcncco in the rela-

tive w ~; of th sl1ift[; calculated at 

levc1s. ·oc found that the d:lffcrential sh value increased 

witb a t c r u;:; try J yet all other in-

dustry th r8ve1·se occured. lar conflict 

resu1 ts but r tvrn d:Lf rent r ra er t 

industry. Ji'u c 11 ;_; ( 1 J pp. 113 - 411) hmvever J found no :Lal 

dif renc c: slli pnttern 1J 1·1een diL'fc: ent level;::; of a 

t for th ma,jor of u. (' Gt n r (tllou he did note a LJ. '......- k) 

tend for roport 1 ;:;hi to inc r f:o. ~; e :L th di 

tion) J and cone lud d t t tlic:: hi ft valu s arc mJ e d endcnt on 

the choice of var blc on the choice of a e ion levcJ. 

Gome ec1 lll 0 entJ j_t wou1d 

Ls may well lie in the di rent areal and t 

t :Lons. s ca~:culated at 

stat 8 1 eve 1 for t lw pc: r d 19 - 19 oe';:; shi s are 

calculated ov r th }Jcr d 19 - 1 G for th VJ t Midland;:; 

Connur l l1L:J i Buck uses the:: per d 19 

two r a.t· c or tl r.v t and Mc~ l' G ~d de ( L . at a 

compara1J] GJJatia to To'.'ln1·oc, llu L the1m;c e~; di 

l. n) 
~ \...,, .. 

c:n :Lr L!J pruduct l1orno .l 

with d:L~;a 1· ·m of 
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increas inter-

of int rdepcndcnc:e je;; not really an 11 operational" prolilem, it :Lt; 

convenient to 0 

To obtain independent est t c-:s 

of the effect of 
11

growth!! and !!composition!! on employment cha 

U1e teclm e must ascoume that the cl in each regional_ 

industry is independent of change in any other industry in the 

same r ion, and tlierc is no interdependence b ween th 

effects within an industry. The latter as ha c; been con-

sidered previous 11 and it was ar d t tbe "rate!! rrnu1a-

tion cou d accommo t such intra- stry inte1 ependc_:nc tll ·ouc;h 

1 terni. 12 Ne tier 

able to accommo er- t erd c:nd c 

it is c1ea c1·dcpc'ndence mu:c;t occ1ll'. 

noter" tllut industrie:-.: ar lLnl:c:d :c'clmolo cally and through 

demand, and thus out and 1 cl1 ~; in one indust 

will lie tran t eel U1 1 economy. T'licE;e mu 1 r 

e vJill be subsumed in the differential j ft' 

even l th a e related to the indtu~tr 1 structure of a 

reg ;;~~ Lhc: income muJt J:Ler cf fee L::.; will be c ecial 

t on local demand, the 

exc1us of' c tt an anuJ y :L ;:; would r::::duc the: over-

t of Lb diJ r::.:nt ::11 if L. 1Jmvc:vc1·, ven j_f lOCiJl 

demand d u ll c· :it c ly , t con:;Li Le: 

:01·LanL J emc:nL uf a n:g 

c 1'~ ( J (j J). SJS1) a.i·1·:11 ,. L t It :in L 1; nl cnd~;nc c of Cl •. ' ,, . 
r ; ,, :; Lt' J ( · ~; J'l'lldc·1·:; llVa! :ld c l~l L t .Lf l- ~; liu 1 · 

'. 



- 30 -

analysi can reciseJ idc:nti the grovvth and c s:L t:Lon 

elements in 1·ec;ional r.;rowth. 11 SU e.Ll (1 O) p. lr~A) ur ec; 

that c; tee e can he 11 sal vaged 11 uy r rc1ing the proport 

al shift af_; the m est te of the structural effect on 

th) but tl1is poses th pro1>lem of asses i f':Lc: anc en 

of sh:ift~~J and e[_; the possib ity that the extent and 

(and th ere re the effect) of 1 inko.c;e and rnul t LL er 

ef cts may vo. :~)and with th scale of the ri::;-

gion. 

ts of the e years and the 1 of study p~;riod 

used have rec i eel relat ely J tle tent ion) exc in the 

context of tl1 c ·hc;_sc :i[l L; pr·o 1Jl em. 1 ~j The 1JaS problem j_nvol ved 

in the chu e of t per c1 1s t hi_J Cot tll techn c mu t 

calc:ulated ect the trends in employ-

ment over the per d used) t t [;erics from which the in:Ltial 

and te l po •' ar ta '-' i c ised of random, cyclical, 

sea[_;onal a trc:nd (_;] .~ 

u. hs (19G2a, p. 46) puts this 

p c':m J_ Le ;-;uc c: lnct 

Tbe c e:~ L1et1·1 en iniL 1 and terminal yeanc; are 
taken as r H' i3entat:Lvc of long-term trends. 'I'he 
question arJs s, however, as to the: extent to wh h 
our conc1u;; lie uencecl lly tllc: ice of 
a par!, Leu a 1· yeo.r. tlic: resl1lt s 1ncl:Lcat e Jone: 
term rc:::ncL or do they mere] y re ect the spec ia1, 
irre!_';ulat· circmn~~tancc of a rtuiLou:31y chosen 
year? 

vc: con,'; det'Cd Lllc c questions liave come to vary-

:inc conc1u~_; Botl1 Crone (1 C), p. :nJ+) and PeJ·Joff et al. 

(1 O) p. (5) rec c• tlia t the cho · c of t 1mc: v~r d and lJa ;; 
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years can e a considera e difference to the relative ltude 

of the shifts ned. Dunn (1962, p ) also notes that the 

termirnl yertr in his s y of Southern econ c devel t coin-

cided with a sharp recession, thus depressinc; the growth rates 

"artific 1 

is long 

However, he ar s that his span ( 19 -19~f)) 

to sorb s eye c distortion, and supports 

this argument by shLftl the studyis t nal 

ti lets pr ed for the ri od 1939-19 

te,. and correla­

wi th those 

obtained for hls main time period. Tlie shift pa erns for both 

time periods are f not to be si~niflcant different. Fuchs 

proa s the pr j n a slmilar fashion and s:i mi (1962a,b) 

finds shift~1 for both perl ods to be hi c:orre ted. 1 " He 

r.::tr (; s 

t e p 

t e chojce of se years is of no s 

od used ts lo , but 11 
••• shorter 

lficance if the 

time pert od, 

the more ort:tnt becomes the chotce of inl ti and termLn0,l 

years, and the more like:: it is that a cha of one or two years 

would si ificant alter the:: result. 11 1 

When long t e periods are used, he argues, the fundamental 

trends come into focus and the role of cyclical and random ele-

s to be m:Lnirnts ) :Ukcwise ar s ments t 

th'1 t wL 

pronounc 

lgnor:Ln 

sufficient 

IIanna ( 19 .• p. 

t e peri.odJ 1f 

that cone sLons conccrni :it are 

escmce of cyclical forcesn. Tf 

a trend may be so 

ttJe affected by 

is :is a valid 

argunwn t, 011e rni1~ht 

exhj b.i t l'Tca ter s 

periods. 

Li 

ct fts calculated over 1 periods to 

than those calculated over shorter 

Yet the shj Ct-share tcclrn ique has been cornr~cinly used over 
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much shorter time periods than thos con:_;idc_'rcd Fucl1 . 

th cs e pc 1, 1od at 1 ea f:;t, one co.nnot 11
• • • be confi dc:nt t t the 

rates cf c in incUviduo. indu trie;:; e term si 

ficance 11 (.Smith, 1969, p. 1). Neither can cyclical cf t 

be avoidc~c1 choo year oc compo.rable po i-

tion<o vvith respect to the bu:siness cycle. 16 Hanna ( 19 ·' p. 61) 

notes t t ':Jherc:: indu tries are be considered ;::;imul iw-

ously, s l t:Lon of such years ( anc1 int er- indurt ry c ris;on 

generally) is di Jt bc:co.use of the wide differences 

occur in tllc t and nm ucl of l al responses Letwcen 

i.n d ll St C E.: e If one odd to thls the spat 1 va iat:ion jn re -

ponse "Ji t 11 .Les \\1}1 been +,, O"('t·r 17 l u 1..j ~ L , then 

Sucl1 va 1· t 

and na ti onc1 tiu ct on 

shift values a Steed (l ' p. SU t , and may ma inter-

ri;;on o a cl :L ff :L c u l t . 

to the qu stion of var prev:Lou0ly 1Jeen 

noted r tcchn e can 1ie u on any re£>, 1 

varia \Jle. ever, most applicat have focuss d on the volume 

of cc c ••• t . '1 .• t· 1 [~ a'- .J. •, .L .y. c of var b1cc~ are avaLLD.1l1 (; 

as mca~-;u e:; of Llie latter., 1 :i but mo~;t tudi v u:_; d oy-

m'..•nt a the J.c: at o 1' , d c :Lt c· JC cli.ff 

that Lt c~:n u1vc. 1nc1u Lric;; h:ic11 \'C ( 1 y 

mean LJ 1 1 :;uJ i i 100 !' 

- -F' 
UI !\ nc1 1~a L .iv U I' proprn't .iunu-1 



sion, as 0talJl r ( th o activity is 

beint; measured in ten11c:o of 1 The variable chosen 

af ct;; bo h the -valli of the sh:Lfts and the j or1, 

and should tllerc re 11e considered \·Jhen intcrpr the shift 

d. Theut·etically, the var 1Jle ;;l1ould c: cl10 en on 

the bas:i~> o the s dy's object CE>, but it \VOUld ~;eern that t 

frequ u~3e of emp may be th re~:ult of it often be 

the only var ble o.vni121;1e in a suito.1:lc form. 

All the cllo di cussed above are, in practice, severeJy 

limitec1 the u va:L li.L:l and consistency of da c ra 

bil of Canad n cmpl moll r ( l ) and 

Ber] i i ( 1 ) note, lirn cd not onJy def t:i onal and 

cone q1 Lua cl J 9 and 1 0 limit e 1 of 

the t1mc; peciocl 11<:l can be con id 1·t2d) but aL;o conf idcn-

t ia 1 l 20 
J also a problem in t one; must 

;3 of ei.Tor of c st tes 11 
.... ar·c 

not very cat ur at Jea t t t the si e and d tion of error 

is con;;istc:nt vdth our bac; year 1 '"'n (~~Leed, 1 J p. ?67) . r 

Br it :L:3h ta, th1;~ j nuL a sound t est 

offic lJy reco c L to errors of two o fou t' 

p rcc:nt and are pro la lily cvccn 111 e, (Buck, 1 p. !+ ) • }:: 

cope from ri:i_;; analy i::·, all finn;; 

VJ i tl1 J c ~; t ll<~cn uue tlH ,:and Joyce 

numl1 r or tcclini et1 choic ~' 

lnvolvc:d :in tli appl atlon uf th :;lJift- !' cliniquc, E::etcl1 

D.fJ\~cL tl1c: relative: value:::..; of Uic two shiftc;. 



De ::;p f; tlw conn t j evidcnc and probJcms involved in a~-

certa U1 exact cf fee L of each of tlic; choices un the 

shift vaJuc ( due p p [_~' t () tli pro11Jem of controll each 

po;~;::; l e influence) ) j_ s sa to conclude the dif l'ent 1 

shift fo le) wj l re ect only differences in growth 

rates betvJc:en th r and th nation) but also tl1c; cho c of 

a t lcve1, r teclmica1 facto s. 

The mo t exp1ic of tbis is found in the' firm- by-

firm invc::::;t t c ct d ck (1 0) in Mers Jdc. 

He found th di r l hi to he 
11

• • • invar bly tlw con:;c-

quencc of 

twenty-on r> 
J 

cto1· unr lat 

he s icc1. 

ogro ic loc 21 Of the 

OVJ cl eir di er 1 Ol'Jth 

to fauity las ification) to a 18.ch of product llomo 

th1· c:: to c eo , and c to r poJicy 

mectstlres. 

Jy Sf'.(' :Lft interdependence wh_i_ch ma 

s ration of the grow clement the c Gition effect 

doubt Heme c ( J \ 2) Y' rds the different 1 

sh:Lft a:~ a ] 
) 

c r:L cd of 
e:;t haE_: been made 

o 1 sti·u turc. 'l111 1 th 1 

itE;oJ f influc;nced tiy cUffcrencc;~ :Ln :Lnclu 
turc v.Jh Ji an; not properly accounted 
nic1t1c;; 11[.~c:d tcJ n1c:a;~1J_re the c ;; 

ll1C11C C 

t i 
struc-

e ~" p r o I 'J r: 111 s r e e ,\ t :t · em c .Ly ~~ c and) in theme ves, cast 

l ly 

i renc:cL CJ11ly c'UJ'fcrcnc :Ln 
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and that the t\vo shifL; are indc;pend th re ould st:L11 rcmG:Ln 

the pro 1em of int rprct the shifts. It is o the :Lnte1'-

pre ion problc::m and of L'. 
11 traditiona1 11 

interpret tion thaL we now turn. 

B. 

In eva Lhe unwl cttlt:Lon ven to tlle dif-

fer :ial r;hi ho its theoret a ha is and 

the j1·ica att ho.ve been mad to e'nti lts 

charactci·ic:; ic and cc C:.('11 
'-...,c >.,.) • 

The tlleory on \'ih h the 11 c t:Lt:Lvc 11 inte r'clation of the 

i la eel :IOU d 21G to 1J z; c 1,::, al or· nc::o-

t,1-1 c:cJ Pcr1of et a:J ( (' p. 71) a l' u, -
that a h:i po cent ial f'11i arir:; s 11 

eL1tcr 

locat a r tlle op:::;u1 t ion of a c, en act jty11 

wh 11 i man ested th eff iency of e t and in 

th attraction of nevi f The rea 

can be pu! I.he J lm1 a liove-

att1·act ne:J f (or 

th :ion of c "t firm ) J and as firms locat 

to max arc areas wh re p 

arc ll }JOS lvc: cHJ' c_;ntia1 r:;hLJ tller 

r n ct tl1c· 

elm und'..' 



Tlle c r t :Lca1 a~; ~ion in tlli~~ chain of reas :L ~; ilm t 

of rational pr fit m0 im:L;; v:Lour on the part of firm;;, 

one of the ba tenets of cJass al locat tlleory. an 

:illustrat of th:Ls one can rn to Fuchs (1 J 68) ' 

\\'ho ar t II j_n a mar t economy, ind al :Lndustr:Le 

e crience red tr f! r irna r j J y ca us c; nevJ l ocat 

prof bJ t th ol d 11
• en if r reneurs arc not it 

rnax:Lm:i c1·;3, h ar e sy cm will only a t the 1 

Jl10 d:Lf' rence;; in c;rowtl1 due to the :redi;:;tr tion of 

indiv:Ldu ' it (:'. can tl1c 1 ·e r' tic ~~xpluincd t crm~; of 

the reJaL v economic advanta~es of ch an~a. 

Howe c: f') ::: cal locat theory and :i_t ;:; var llav not 

be: en ;_~1( cc in .': l) a locat d ci of real 

rmc;, and tll :J.r r y be ;::_;() ectc:d Cl' :Le i;;m 

dir ct c1 nn y at th as t th th uric J ve. 

a c 
u oca t 1on be ha v lour Lu 1le rat ionaJ and pro ma 

the apprc'a h oncc:rrtrated on econonLLc ctors, y 

there is a mountJ llO of ev t non-

ec c facto :: J>l an i role in the ocat dccis:ion. 

app1'oacli 

the indu:;tr l locat 'l'he 

to d c: 1 v e fu r-

thcr c 1 c'ar icury .L uncom-

J·ta I.' J y d 1;, L:1.n; r·o1n I! :in1'; an adc• L c: cxp'Jana ory Ll1t::u1.·y of 

.Lnd1J :: tr ! l oca L fl }\ an:: a ncl l\lall:'. ( ] l .. p. 0) not ' 
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the clasr.;icaJ roacl1 can be r rdcd a;; 11 
••• artific iaJ or 

normativ invr: t of Jandsc phenomena 1.viLhout having 

confddercd a11 th reJevant vn1' l)l es 11 • The vioural ap-

proacll wliich cuscs on the' int rnal aspects and actual behaviour 

of decision-ma s
24 would seem to promic;e more jnsi t 

into ctrjaJ location, and thus into the cro-economic as cts 

of r onal c;rov1 Lh. 

Thus re 1 growth es not have to be the result of 

relat c ocational a ;c, , but may b c th e r cs u 1 t of the 

growth of rms whos expansJon or relocation cJ:~:Lons are 

neither cc l rat 1 nor ~~ed mainly on loca tiona1 

costs and revenue Tl1 th cor j cal se of 2 traditional 

interpretation of th diff rcnL l sh:L is qu le, and 

the :tn0erTreta on mu t (at lea t) be r rdcd s a 

an c1 t li c r c i · e r: e s u l; j cc t c d to t e , be re being used a;3 the 

basis r rther ana :a. Tl1or; att s wh h en made 

to eva l ua t (~ the dlff rent :La 1 ;>lli directly will now be examined. 

These stud.les 11 into hw cat c:orie~;; the fjrst includin13 

those studi 2 mult r mod Is to explain the 

d:Lf rent J e second :includ those t t e the 

~;ta bi j t.y of the: lft over t 

The 11s e of r o.na u; can Le vi ed as an att 

to te t the conv t Lon, tl1ou 9, p. 

ial • II 
{~ J. v l:11 th alls::::nce l>oth of a 

suita liJ c era motl 1 and <Jf the capacLty to r:i_ vt: one 

exist tllcory 11 
• no th 11 and Brovm ( 1 U::3 as j ndc:pcn-



dent varial] cs tlioc;c var:ial 11es mi cd by ff et aJ. 

(J9Go). Fuch (1 :OlJ) conr:;idcrs a slightly di rent s of 

vario.Llc~3 as he argues that ncccs to markets and input~; are 

industry-calculated 

shi the dependent variable:, ( l 9f!9) found 

that ep c~nc1 varicl\1 c;s nee d for v c; ry J :Lt t 1 e o f 

the varianc lo the di rcntia1 sh:L (less than ten percent). 

Smith 1 \Y 1s an extremely wea reJationsh bet~veen the 

variables and the sh Pe c mo t comprehcns c re cs-

sion study l~; t of Ch S ( ] 2 ll ) VJ lJ 0 at t Ls to in 

shift values ca cu t d in terms of valu added indu::;try 

sectors in all of e lJ. S. t c~s. H found, in contra::;t to the 

above s d (".S, t L lie could account r 8071 
of the var nc c: 

of th dif l'Cnt sl1 i , rru l'dth var bles such 

re lat exL c;n of unioniza Lion, t era e, and popu ion 

n conclude tlmt as tll varia es attr ted to the 

shi are not t JcaLly ac;::;ociatcd with it, the shift should 

be at best re rded a~3 a res 1, a bag cat ry. 

on the h ~· attr Le hi poor results the u e of sur-

ro tcs r tli d lend varJabl s, and the hi level of 

aggrcu1thm of lli ta. h 1 rcE;ul t \voul d seem to contra-

d1ct tho:_; or 'UVJll, I :ut et a] . ( ' p. note 

t pJu 11 
••• val' I' cs 1 tlic weather ~;(~em to 

h:.:i, ve mo C' to xpla t11c anmml d.Lfi'en;nt l :~bift 

th:.:i,n do vc:U' IJle J _Ll~c the re onal d:L:;LrHiuL 

expcnditurc:: 11
; Lhc LfriifL L; not r 

ectin1r, the (":Conomic fore cc~ 



po;3tulatcd c ional intc t • 11 vor, :Lf' Vuch;; 1 

f:Lndinc;f~ arc correct, an inte:;rcstinc; que t:ion ari cc:; in t t the:: 

shift ;_;l1oul d not nd 

to have. 2 

It can b a ever, tliat the linear cssion model 

is. a duh ou:· i l'ocec111 e •:J :Leh to ana i;e the ent l 

sl1lft. cc;ard the u e of rmrro te for the 

ind endent voTJa:J c: is a sound one. Brmm ( 1 , p. 15) also 

notes that th be ve dl rently related 

to c C' 

" Ln c:p varia lll 
' and more fa voura liJ c 

results i~. ained 

out the nat CJ'C UL; d 

ind end e::rrL w1 
, ' 
I !) 

if U1c 

a the 

a l U1 

c 
>) of one 

dependent v2ria 1 

a l·ove analy " u 

t through-

(as th 

vc the same 

value r a I indu:·L1·i ) . 1''ucl1c; rule::; out the t, e of ace er; 

to ma rl.;ets and tu ravJ materials a~; pos ible var E> on the e 

ground , ar t indu tr·ies caJl on d r:3e raw material 

differ ma r; ( FuchL>, l, p. 112). 

vo.ria e, not 

only :Ln tlia t U1c~ u e of di f r lc:::v c~ of a t and :t th 

of t:Lmc::: rie1·1od mal'\e c r on of results di t, but a1 ~>o 

cause of ru bl c·m of obtai 11 true 11 ;; of the: 

b a prer r thL; 

type of anu1y i ) . 

r 1·c:::: ion moc1 ! and li dtfl'tcul ty of cone isatLon of 

re1D.L1 lip:;. model wa cv c~ loped J'o r· 



data and re: lat rc:ali tlc. The ;3 e as are 

extremely difficu1t to meet \vlic;n u 01..1 1 data 

(see Could, 1 0)) :r ;_~ult in an :Lncreo.:::; in error in c• 
u 

that are not srecif bl at present. even if these as 

tions conJ d l.> would c cm unl tl10,t the cU :1 ul 

2'11ift c ouJ d be 11 la d 11 us non-1 r relationship 

(over t and pac ), and without consid ri t more 

cornpl:Lca ed crrelat c;h :::~ bc~ti.veen variable If it is 

accept d the r c r; u J t s cU cu ;c:; e cl at' o v e a r ful partJ y 

beco.usc of the sl of cone li:::;at of these re tion-

ship;:_; J then f'u tlicr rcscarcl1 rnu t anc1 vJ:L 1 inevita lily be curnpJ ex. 

~1 c ~~ts of e ta 1.1 L1 i of th shi s over t have or-

t 1 :Lcat l' th ir c;i·pretat ( 1 J p. 10) 

not tliat ·p L 8 di I' Cll t ift re ects ec 

fore c:::; L L d l. rm II C t:l v a 

it d cxhibJt tabili ov t test this, n 

ca1cu1atc~d 

thr e t pc d C' 
,) 

U(' 
•-' the ch 

si 
,, 

()J 111 

0 v c l' t} l (' p ( ; c c:; cl 

thr 1eveJ ;:; of ion over 

1 e1 even year;;. 

que to t ,:;t r the ind endcnce of 

lie concluc1 d 

I 
-'-

t tli :::;i 

of tlH::: 

}.JCT' d. J:is cone.Lu 

cf the ~;b:i:f't over 

ift ca1cuJ eel 

vw a1 c',O rL d 

liL; ana ~~ i or· tlic t3. L:U :U.y of tllc na U ona and :iona 

ncl tl ia dil'fc1·enL ial 

cc1 1·ur:Luly ovc.:.t' t.1m w:i lJ no c1:i:;cc:1·nc;.blc patLel'n. 

' }l. cr:U.:i :L ·d n 1 :-; :'..t.Ucly 
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on c (~roundc that tlic: lo.Lt r's ~;arnp1c of strics was small, 

non- random and tfi refo:ce r C G :L v l'aras 1os thc'n 

proceeds to test r stab :Ll it y us sfii s calrulated for al1 

indu~;t ry s t~: over ten year periods, and finds the d:Lf-

ferential ~~b1ft to be stable in all cases. IIu.Jever, ( 1 

po out r, hes results arc not cont1·ad 

Paras vopou los ~; dl c;d o. differc::ni. pro 1:1 

dual value r the slJift wllcrea Para 

a " .._, 

W]Cd ind:L vi-

] Oi:l 

used re ional totals. c th Uw di ffcrcnt J shi (' 
>.) 

~re l totaJ ~; t well be s bJ over t r 

pa1·t la L ;; tric;:> arc not. 

oyd and ;3 (J.9 ,(-'l, J·.1. J.15) I / a .. so a :r. · [~U c t mor r re-

stabiJLy Le ·u. t 

that i.vh 111() c c da 

of dif~ rent 1 shl 

p r:Lod arc dcpc::ndclT', and tlH:y 

therefor ar c: t n' f~ conclu reje tecl. 

HovJ cv , a BnlvJn I not s :in ch:i- an 

rcme c. of a i.; oc t ·iJ Ji :Ll L :L [; c E::m ,; r· ;.;on-

ab c tu cone udc t 

s a i·c (ju "~Cd tu lJ ind nncL.:r:tL, much murc; idc:nc c l 

pa c3 is rwcd d to conclude Ll1at Uw ~;hift :u; 

stable:. 

r o na I ,~J nr.1 n du;» L 1 · .i 

~~:Lnaun:· (l(J(, p. ]Jc)) (l>rc) n 1 ;; r· ::ult:.~ 

1, 
J' inc1· 

l c·v' · l ;· n 

c: '-'m Lo 
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show hl er hi- s va11ws at JLL 1 r 1cvc1 of ) . 
As tbls to an o.ccuratl:; ob crvaLion, a d 

part by a 11 cane 11 ou L 11 of random e ff ec U:; and a] :;o p 

by the inc rca::; :i of the p iona1 c L ;;ub-l, 

sumcd in th j rr c·nt 1 ;,;hi l L r ~ ~ c; 
;;·1 () 

P1 ~; 

the pror~o L ;::hlf t ha been to b sta e over t 

( Brovrn., 1 9) p. i 0) -1.J.-ll. 0 
' I ) Ld ;,) could 1 p • .• 

· ]l1J ec 

s ta ldl:i ffcr 1 sh:Lft. 

the s i d llhi lon 11 ca cula tloru: be 

m:Ls1cad a on cannot a sumo t lt ind:Lcatc the operation 

of 11 cconom:i Farasl< ··· JO~; I ;;ult ind ate 

t on th bnsl uf tabill ' di 

at the r I tot lcveJ could lle us~:d t' cct 

pose 7
, thee Ll no ga ln pr dictiv accuracy. of 

tbc: a11ovc: appc;ar to ;:pee lflcu consi r the feet of 

l h of p r:lod on ~>hift stD,l1l :Uy, an e rcise v1hicl1 \·Ja 

earl r poL lly product n ?e 
'---. 

It th c ent are e;-; en-

tially jdc itje;~, to li 1:101·th cU~>t mtis.t 1ic 

ca pa lJJ () 1J (' Tbc u:;ua1 crpr c: 1-.a-

t:Lon of th dl ,_•t cnt.iaJ ;;hlfl-~; a;~ tlle 11 c cLi~i\J c onc:nt 11 

cl n ml .i t 

L_; un uuncl. Lln;_; LnL:.:1·1~1·ct0,t a· o. hypotlJc l:.;, VJ 

c n t;u 1 • n c d t 

JJJ't. '!Ji :;t.ul1ili tud i 



stalile c::md tended to r e rapj_ ovc1· t:imc wlthout ;;y;_;t.cmat:ic 

pattern. nrcll'm ( J 

by the either l'e:: 

the net cf t i ra 

p. 13) ar (' ,, th:is can be explained 

c::u;;3oclated with sc many varialJ1es 

or be assoc tcd w v0,,ria lll cs 

are rapidly c (and tlier fo n~ to be the forcc:L; 

invol v:c:d in 11 c e advan ) . It is poss:ible to ar 

as vi and Coldlerc(1972, p. J ~ ) 

t. 

do, t t J_;3 th a t of var la bl that ca u 2, c; th c 

insta li ; yet. thl::Lr solut in the form of a 

re~r ssion mod 1) is not encoura 1n of the resulL; 

of pr vious r cs (' 
0 die ) huvf' found f economic 

L c:d ith di ff nt:Lal L; 11 L Tl12s r L, variab1c to be a oc 

s iLy and ,, 
,,) dies no y " no 1T aJ 

port to tl1 l! c p1· tat:ion, riut al o cast dotilrL 

on \·JlH'tll c: I tbc 'L lia lnc;cJ at all. Bro\•Jn 9, p. 

a (_j C' 
'-....- ,_) ' r' e t the d:iffer l _i i'' 0 too broad 

and ca l1c c] r j l 'lJ l' et d; ll the cc c 

underly dif f'ercnt vaJ u e:~'. of the c et:it e comp 

dist 

Var reason:_; ve been a cd for th fa:Llure to 

i l J'y th c.' c1 c t c: 0 cliff rcntia] sb stly) 

one can 1·er~ard Lhc; f~liL a II of our (; u 

al . ) l J ) p. ) , and tlw 

I 
L d j j_ • .Y t 3 ;; r ;;u1 t of tli orctical 

'l'hj c} \WULd \le; a val:Lcl 1' lilCTlL tl1eo1·y l ;; nu ( 

vJc11 dcvc•Jupc:c1: c ;;:icaJ Juc:at 

16) 



re te, ~1ile there is no syst tic body or 

thou t11at cou 1Jc~ te b ioura1 ti theory. Even 

if re were a satis tory body of location ory drC1w 011 _, 

it seems doubtful ii pure mLcro-economic could 

exp n re onal owtl1 ffercnti 1 growth es. Hichardson 

(19 . p. t most pressi need in re onal 

economics is to i c macro and C)'O appr 

a 11 
••• theoretical frameworl::. t simultaneous Lns the 

operation of e i onal system incJ ucHng the term 

owth process in each re on a j cs cf lndi 1 

ti 011 decisions . 11 

Howe \TCr, it cou 1Je ill'i t co i o na 1 in t er c -

·Lj on of' I~ in te 

rd de ,cc of tllc difficult:i es 

of p n,_~ tl1e rer';r ssLcin model, cor1founc3 8Da sls: empirlcal 

atternpts to Lcknti ry ft \IC: era 1 rm al 

pro1> ' l st comforti ar 

met :it wou not ease or a r,; prob of l erpreU 

shift. ope ::.; r11ust confound an0, s:L s to 

some extent_, to u~::.e the 

l t vrnu d a] ~:;o te to remove 

even :ltic 'Cit urc:t.Lc:: L 

s j Ol 1 l:lCLtC 

n r;l 1ur , u .l L u r 

di:.;pci H1ct1 L or: c iur \,]]('. ~~lii fL;::, CUI 1H.~ i V('ll me: in f'ul 



r 
int pt·cta Tl1 _, in tlirn _, r· :Li· c.~ tl1 fulfilmc·nt of l:wo 

concUt to c t:Lon to c 0-

n en t ;:; ) unarrll\ J ciu and 

y, e 'J_irc VJ i l l 

exp la lli i tl1 ncc-;dcd t 

Ia i I and an ac1 d Cl t n 
''-' this 

ct ( l1ov1cv ) if c~uch a tlieo i ~-; t d J W OU l c1 

i l ' l 1 d '.·') . ~1e lee in qu ,.cu 11 condi 1on::; appear to lie.; i..mful-

filled o.t C 1dCl1CC? CCJ11C LL [' ~~t i to 

and cJ 'l .j 
'-"' l· ( l~h na i· c and 

c c Lc:nl o th f CL 0 r l op If 

Ll v L cl 

he cH J' n~n L f'.l1ift cun l t' ,. cl d ~; r :L l 

lTl r th c 

of 1 
·'._, l'U C un rrn-J 11 • ]f one a '" t ~ \. '--'I,.) tl)e 

c;1=>e t 1a ro u c not u s " then ,,; ) can a 0 ' l• 

au tlJCl t ,. need c1 J_ i_) an Ct d C' j rprctGt '' l• 01' 
' at bt::3-t ) 

II xL a in tbc i·pr tat of the :::u1t II 

I St:ll:I 1 0, }; . )Ir ) \ 0 
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Footnotes 

1 Howcvc1·, tli.ls statement contrnd:ict:::; a previotrn r.tatcmcnt of 
theirs that the different inJ shift, vJl18n ca1cu1a t ed a:::; a wl10l e, 
11 

ind:lca tc' v1hetllcr the; re hur-. comparative advo.ntac;es 
over other rq~ s. n ( Criamber~; c:t a1., l l, p. BS). 

Any study wllich term:~ the dj_ffercntio. sli:lft the 11 comp'-;t.i-
ti vc shift 

11 
is as the 11 t racH t 1 11 int erp:cetat j_on. 

4 '11"1n d·1· 0 t"nr·t-·Lon t· ~- ITOl 1 ''(-on (1 l ,,.,::, . f:-_:i I .l. !,_. I • . l_.. i ,•, k> .! _ ' 

the technique 1 ~c: theoretical and empirical 
foJlowed here. 

p. ) make::::. between 
limitations is bein~ 

5 Smith ( 1 ) u::~'-~s rtri 
the employment ex e areas 

st 
witl1in 

SlllO.J 1 

and as tis base area, and 
it as tl1e sub-1)ase unJt , 

a1thou the 10,tter tend to b(:; 

nature. Crm\ilcy (1 1), in L~t 
and vary greatly in size and 
the ~rowth of Canadian urban 

arCCl[)' llSCS th0;i1' etc;f'~-!'C tc ~p a s h :i. L:; l 10_ ~~ e . The u ;; c o f 
the techn e o.t an c1Da t irrterc;:,;t ,, 
aJtllou there_' v1ould prol<J.11ly 
pre> b1 t.;1n~~. 

be cons:i.dc1·ahle ta c rati ity 

6 See Davis and Goldbc ( -, 
_J ?) p. 1CYJ), and Dunn (1962, p. 

53). 

7 ewart (1 
0llaro:-; ana ly:;is i 

e in a ;:; jm:i.J2. \~ay that sh :i. ft­
to export ind~stries (whose 

mar area j s 

8 S2e Zel ( J o o o J O J ) ' N J3 E l' ( 1 o 1-- 7 J , pp.:.;:;; - ____ ano . -· . \, ;;:Jr, 
pp. 8'( - J 18). The same p1·otilem ari2.e::; in the cho:ice of er i-
t er for j_ndu tr l c la eni ty. Paris J 970b) p. l1J1 J) 
notes t t there; ar r:; of c;rmiping :lndu;_;Lr 1 empl 
categoric;:;, 11 

••• each n valj_d ns the ne 11
) each of \\ihich may 

yie1c1 dj_f r result;:; ( ;::;ee aJ[;o ilwe11, J O, p. lJ-Sr_]). 

notz: 
contr 
tlw 11 

si1"uch:; ( J h) p. 349). IIo\'JC:vcr Fuchs ( 1 
that an anaJy i ha d on coun :Le at S. 

to an u n d c• J · :; tan d or J o cat i o nn 1 

l'OCLcl1 d lo cat 

~'a, p. lJ-) a l rw 
M. A. 1 s \\iOUld 

e: pr :;umali 
lie:: LoJcrateci. 

the coun 
tcclm:lque n ;;l1ift-sha c. 

10
110:1 e1·~ tli prohl ~-·rn of product inliorno .~·nc!ty Jn indu:.t1·y 

cJa:-:;~; s i·eapp:•(t1·:; witl1 r'ca:;inc; d:lc·.~1 1, .r • tion a:; it b corn 
incrc-:a:; d:Ll'f lt to clas:;LCy mult:i-p1·odu2t firrr.:;. 

11 Seep.l_). 

L 
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h c Lli 1 · :i t a 1 J u:1 r J or VJ h ct h c r it h; :Lm p u to 
allovJ r·J Lli er iaJ cor>rc:lation of th two ;c;h i3 is 
The shift mu t be ser 1 corr lated 

line 1 c:ar. 

throuc;ll diffcTcnt l o,·Jth that a re: 
mix ( ::; c: /1 :~ 11 1 1 ! i ) ( J ) • 

it:::; indu tria1 

13 Sec p .. 18. J per d used, the 
inc; in du ry mix. 

cater 

1 
'1 Ho\': :C'V er_, 

:::;cctora1 and 
that fi\wh 
trade cycle 
tri s. 

c 

ca 1 cu 1 at e d a L h 1 e v c 1 ~; of 
t:ion. 'l'cY:mro c ( 1 , p. 9[~) not 

totaJ s for hL; tc t , and arc;uc;_; that 
wel b~; rtant for indi vic:!ua1 tndu :;-

Fu c 11 ( 1 ~)a , p . 4 7 ) . 

1 cso tlia t­
ind )cndcnt of 
strate 

1 

] tl 
da , 11:Ltl1 

cha c; can l 1 e rcc,a ded as be 
cJ ic21 movement ov r the J r d. TY:li~; 

L~ort nnd :;t :in (1 , p. ). 

( ·1 Clr' l ) 0 l< .. _:; i . . ' , 

( 1 1) . 
, Cassctti, and ffrcy ( 1 ) ; 

lla::; u cd tlw tccltn on 1a :ion 

act ity can 
The la te1· 

ls, valu 

pp. 95 - 98). The vo of economic 
t e rnL:; of fa c: :U :Lt :L cs or a c t iv i U e : . 

var bJ c::; such a 1 , coc.;t of rrntc:r·-
manufacturc) valve by sh ) and hers. 

20 Tlic conJldentj_aJ 
of data wlh:n ta L:lnw'n L 

11
••• forbid[', the publ ati c>n 

account for'( of the toL~a1 va ue o 
unit or indu try, or \d1cr t':10 ::;taLLi 
of the t value; of ~; 11 

( Cilmour) 
8\/CJ'_, en C1:LJl Ct l1 Ul'(~, })C) S11)le 1tJtt 

tent 1 p riod (;.r: Cruv:Jcy, 1 J, p. 

~) 1 Bu }<, ( 1 

Lo 
Pf'r]oJ'' ;:t t.'Ll. 

u at l'ac Oi' , 011 
JO) r1a ('an cxLcT1:.,.Lv 

1 L c 11 C' 1 a I c t o c o ~: t 

) 1 ('. 

or any indu~3try 

t a ca1 
a count for 
( i-1 1+ -1 ) "<.., j. . - • 

re.:a (,h po-

cL1on df;vut.(·d 
o r·cvcnu 

;c 'J'} J (.' f • i l 'lJ L : ; \i j C' \·J(' c1 ll i , I I a C j_ V (; [ ', Y : ' t. C: ffl ) 

or>crr1L ·; ',·JiLliin ill1cl inll'!'CJ.c·t ·; VJ.Ltll Cl 1 ly C'.liil n;; 
c ll:1T1t1 I c;nvL1·onn:,.nL 11 (Die· n .. J!)' J, p. h:··, 1l). Co::t; a11cl 

1·c·vcrrlll':; '~''l' v.i .-n·d I'~11·L of' th:: c11vL1·unmc:nl. ;-;c;c ::il::o 
LoL-llu1·:;L ( )'(;). 
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I Ji\.: f QUE 

cone rn of 1. s c 

uses of e shift- re tee 

for which i + s b en opos ,, 

nature of conclus ems of 

ter i_ s wl th 

e, to a seer 

uses to which 

c ven 

the prevj_ ous 

eva 

j n 

it s 

sotn 
,_ 
[, 

tl on 

the 

been 

of the 

precccd-

put and 

lit"Led 

pter, some of the 

c om:ric;n ts c1ust nee es ri ref ct j_ s iva nee, thou if 

any s Ct: :LS n, it is that the onus is on the user to prove 

that the 11 er:i tL un~1 .• 1 11 ub s re n serious. Followinc; 

Sti l to dist ish three pes 

of uses; th oret cnl, ana sis of historical ' a the fore-

ca stir r;r 

With rega to curctical app ic tlon, tl Ll 

(1970, p. !t j) ar t e teclrnl may l>e of use in testing 

o eses deri om Vilr i ous re on;--1, l theories. 

However, :1 necessary prec itlon for such att wou be 

the tee i e t f Ls s ln order to give shifts 

ion. te ts operational s are not 

enc our a f" n c; L n UiL s re ;:; p cc t , a s cy may rule out indepe ent 

estirnat s of sl1i rts which cou 

a tte1 1i L;_;. 

rrl;e m:cj or ::_;c_; to 

-, 
_[ 

st~uic] i 11 uf l 01:·ct.Lu1 J 

iLch ft 

Ln 

serve as the s for s cl1 

s be t 

r i ous f urws and fur scvc:ra 

LnLtLLLly to id in tlie Ul1lhc1'-
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u~;e in th r 1 policy field be a Jater derivative 

devc::loµment. Thj,3 use'. of the: teclmique as a tool for regional 

policy t o a;;p cts. One type of app icat has been to 

use the elativc wei s of the shifts to assess the impact 

of region"; pol l per rmanc e . 

Thir Ll ( 1 ) , for le, has examined the time trend 

of the shift , wh:Ll st S tihJ ell' s 1 approach involved the use 

of the prop lity modified shift. The problems involved 

in the tee s e 1 f ·' t11 e mu 1 t :Le l ty of mea Emres (which 

potent lly al w only an asse smeD~ of the overall impact 

ratli er t 

uncont oJ~ahl 

appl at 

Tll 11 (' 

""" 

effect of ind:ividual mc.:asures), and the myriad 

uence:-;, mal~e thLc; l.;:ind of 

xtn~mely dLf cult and p p~; unfru ful. 

of [>hi L- r a a 11 prc;:;cr Liv tool for 

(19G3), and ~ usual lla ed the e tlon of 0 

alternat th na tu r·e of re 1 h.2 

The trad~i ional structural been the 11asl;~. 

for much of po icy, is t1 

result uJ nun vo1Jrable induE;ti· l e:>tructure. Tl1e locaLLonal 

hypo th , on th ' othe1· 

r Lun:~ do not prov1clc: a ;:;a ti 

indu t l. 

"i .:·y. Tk: 

u:; U1c: l t 

t 

11;;ua I 

v• ,_.,CJ 
L '--'l) 

pr·oc 

:V C: j 1 L 

clu i· 

tory env for mo rn 

lia v I cica t _l.ona1 d:i fu I' 

i. to 11 t. (; [~ t 11 tll 

(l I l.hc two COilij•Oll'~lll A l'C{r l(l) J 



proportiona shifL is inLerprctcu ar::; hav slow crov1 tl i d11 c: to 

unfavourable j ve dLf crcnLia1 

shift is g cater lian the proport 

attr:Lbuter1 to ocational disad Each hypothesis is 

vie'.\! cd a:~ hav policy appl ation~. If slow growth is pri-

marily du;; to mix) then the policy of moving cl ~; (work to th 

workers) 1viJ I not result :Ln ci lo;~ of efficiency. If it is due to 

locat disadvantages, however, then (depend on one:;' s 

ideo Cell pos rc rd thc opcratlon of a 

marlz a poU cy of movj boc1ic;3 (workers tn the ) or a 

po :Ley of Ln structun:; js r i r e d . Th c de 1 Ja t e 

o.nd me' jo1J;::; i a lit le ::_:;terile " ... 

as J s ju G :L fy th c~ n e e d 

to rc~ct i:f'y 1 economic develop-

ment in tb nkvc oped reg:lons t:ricmsel ve;;", a~~ Hart ( 19'(2, 

p. [3[3) notc The u:::,e of the tccl e \'Jould there re seem to 

be in a tll de L;Lon of what of dev 

quin~d the r 

Howcv l') hr:: UC' n f ~) ,_,, of j_ - :;bar c1 seem to provide a 

mis1::ad c and nad ·t c: l:a f'or rec~ 1 lcy dee :1:; 

not po:~:~i_\1] c to dist i a] of the ~' t ru c ca 1 

:; :f' i.ic:L lcy ,] ica Lion 

Cl ) p . 11 I) ) a .r · " u 

t 11 (; U . K . ll c ca u 

L tllc tccl 

of uu La d f' L-

do :'. 



e::;UmaLc)J' of the c;t·owLh c ·r·cct) tlii:' (L\1·:_:ct u:~ of the Lccl1-

nLquc:'::; 1· GuJt:: r· st 

re cct rat.L 

as a metllod of nd.L (~ct. 

v 

dir 

trend and l 1·ns of 

L::-_: S1JC}1 c" ', UJ...J 

The Lee 

grovJ L ti enUaJ by oh; r-

l ) rather n the more 

of nm and E eid ( 19GG) , and 

Hart un (1 l) . anci Tli diff rent. l sbi l-· (' 
"'' b ing used a 

a SUlTO t. for eff icncy. v a;;ide tllc ar ment t if 

on conCl'J ncd vJith proLL ~; 01· fie :i ) them 1 

not a ~;u:i al· I J c ( ) 1 ) p. 83) , tbif; w:;c of tllc 

!I 
o\·;tL eJ' c 

11 and 1ocutinna1 dL:;adva 

lie t, na1.; to 111:.:t 

Lu cl 

the unv I 
l• 

l JI 

t}J~; 

d 

, the nat.ur·c; of Uic 

owtl1 effc L. 

tlun i t.l1:_:u1·ct. 

lleL.; en 

1 poJ:Lcy 

c .. actc~ tl1 

a uncuund and 

cl, 

!' 1CaL y LI !I'() ·n. The u of the t cc Cu1· polLcy pre:-

I 
L ta cd 

sh:L llll1 

rl :l .•: un 

l1L c. umc d un c1 I 
L 

J c ed. U1 cont. r i but ion of 

II v pul L -1n no ~~ c:r) c lll liani caJ 

L 0 [' :Lnf01 t:i on ., 
·~ 

11• ln the 01· 

h :i l t L 11 j vi rcjc:c 
II 

cnt 

c t 11-

and 

a }JI' 1;-

,, tlic· a " 

pr , Lu J 1 u f tl L d :L 1 \: n: n L r~liJ 1·t (a 11o:int ~.() 

t.ll 11 c'ci 1'<11· i'u,. LL· 1· Lu ) i,h,!'. ,1, (1',', ('}'Jj , l, . ~ _ I " 
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Ilowevcr, a that U1ese effects arc' not scriou~;, what 11us 

tlw "mo1· uctai1 ed study" confL1tcd of? 

In tliis furth r ana si:o or study, the techn:Lque is attrac-

tive in that provides 11 a delightful w ddinr; of the hori-

zontaJ and vert:ical dimensions of rer;ion~1l analysj_sn (Dunn, 

19GO, p. oG). It can be used vertically to c re one 

r ion to another, or izonta ly to c i·e the 13rov;th of 

sectors bet\·J en re on~;. The procedure u:3ual follovJcd in 

thes studiess is conci e summed up lly Lasuc'n ( l 1, p. 1 ) : 

ln order to idc:nti the ct.ors respon~;ibl c for the 
positive? and n c:ativ~: compct e efL'cts ... U1 
normal procedure con:;i t ... of identi th in-
put and 01.i tr; of the c tric 
their loc L 
to ~;\let 

thtC:ir l 
comp 

procc2d~; to est 
ou I and;or in 

for· tllc recorded 
tr:L i:_-;. 

,rnrk for detailed analyr;i:; ha pred 

ct or t ;Ji 'Tl1e ,., c 
U0 _u; made 

1:::nt 1 c_;h:ift i tlle 11 comp it c and thcr -

rtC: j t under;·. tancH y-o j I' xarnina t:i on of the factor that 

dct nninc: c • tJtive po JLion; a cctor Ly sector study of 

rel at Jv ,;,,c c• c: tu ma rJ\ " and 

re I t cl 

to tl1 ;:]1 

1L on. nut Ci Jn'v.Lou:·ly, U1:i: :;::urnpl en i duL1 



, 
in a mor c ::y t c;tna t and 1~;s prc-d tcrmined mnnncr, thou 

att s to clo thi u:;:inc th l:Lnellr rec;ression mod 1 have not 

be2n f,uc c ;; fu 1. n stu h re the interpr·ctat1on of the: 

differ·cntjaJ shift; i assumed, 7 U1cr i:c; a dant:;(:;r that 11 
••• in 

many en t- th rmo.tion from the compet1tive compuncnt ... 

wou1 d ea d in e:·~ac t:i y the wrong direct ion" (Br mm, 19GSJ, p. 17) . 

Any dy o the past l1er1av:Lour of a system has some re-

potent in so far as dcscr ion, expla :Lon, and 

predlct are related proce:::.~; ;;, IdentU'ica. Lon of the pa;;t 

bcho. v iour 1rn1 k ;::; orne type of force a t 

Floyd ( l , p. 1) not s theit if e model c d produce rea un-

a l,1 e for t ii ould :i'ul j_J l the n c•d for 11 a project:ive 

lE: extra-

po lac ion rrL d :; and ·:;co lyt -out t. 11 

Th :Lft- ~;har r fore ca ;; t r j_ c es the exo-

1 :tnclw~try gro1•1tl1 rat s, and 

as it Lon;; r'C' nU1w th future behaviour of the differential 

shi A model ra :tc;h t f o:cv1c;, rd 

extrapola l indus projected 

rates cd' 

dc•v ·c, e sc;nLia11y tl1i::; simpl model, with Ll1c: 

adcli on a rec una :·try "corrcct:Lon" device; in tlic: ronn 

of tllc diff r n Lft. Tlic Jaltc:r :i o. if ation to 

onal 1· rf'orrnancc: of' an inclw·t1·y \'Jill 

it:· nat iuin1 p:,1·fun11ruicc. 



Hmvevcr tl1e a ion usually u rd for tl future diff cr-

cntial ~;hLft :L~~ l it \•J :i 11 l i c; c 1 tlia t of the hL;tor:Lcal 

per d (th pc 1· d p1·~:c cd the for2cast p riod), with a 

sea 1 ar to adj"uc; t for d:Lff c1· enc c in th 1 s of the histor:Lcal 

and projection pc iods. th Brown (1969) and oyd ( 1 ) ) H 

i. L his ;; trapolation of the historical shift is 

not a sat:Ls ctory a~~ as i.t re[rnl ts in predictiorn.; witb 

less acc:uracy than th l c::r rnodc1 ;_; ~ the incorpora l. ion of tl1e 

different ia 1 sld_ .Lncrcascs the pr:::diction e1· This 

infer:Loril of ::;hift- r to tr olat a C3 a fore-

cast tooJ can L1e attrit1utcd to th in tabLL of the dif-

hav 1\cec:n p1·opo cd to c e 1·1iL11 thi~; 

oy c1 ( l srn) m.lc c to modi tl1e 

method by two ~.l.d,ju~;trw:nL F:Lrstly he a] lcn·.J r convcrgenc 

in the l indu try U C' ... an index of 

recU Lr:ilnit v1li:lch r due s the.; ional shift' s value 

for th pr c;c L :Lon pc~ r:LocL Secondly, he sub ti tcs a 

mult lie project ., ,. 
u 1_) for local [;c;rvice indtu;tri c), 

and E;ets tu z ro tlH:: diffe cnLia.l shi:CL for tlio e induc,tr:i.e:_; 

wll 11 cunnot ti e:'p c d to ll projected adcquaLe 

li(:r proposal;.:; fa11 rouc;J1 1in one cate ry of 

opinJon, Uwugll tlw :.:; c VJ L tl1 jn djff'...:r. Brcl\m ( 1 

or Llw c oncmt c:, o.nd 

app t·s Lu n>,j<·ct tli u uf th L cclm i qu(; until :3omc ccono1ri.Lc 

rne:;an:Ln,. <:<Hl Lie: [~ en Lu tl1c COlllJlOncnL . Cl iamric rs c·t al . ( 1 L ' 

p. ( ·1 . J • i. - J '~ VJ~L:~c; DCJ ·,c 



:::;l1Lft may med<: rnea l ana sis and project 

lJUt o.r cs tln t :if the proport Lft te ) then the 

shift- ;:,ha · e frame o d:: can be us d Lo proj cc t r tonal c 

despite the ab nee of an e lie theory of differential 

Davh; and ldberc; (J 2, p. 114) and i L'l e 11 ( 197 O ) p . 

4 lloth a t n1orc: s i :::; t at ion j t; need d in the pro-

jection of the dif ent 1 shirt. The former ar e that it ls 

tllc a in th ::::hi 1 C' 
0 

instabi Lity and tllei 11 solution11 is to overcome tlds dis-

a + o force;; related to intra-reg 1 

omerat~on tor::::. 

use of 1 in~·cu· mod~;J;~ to con::Lruct i}r dict:ion cqual:ion · 

with t.hc dj Lal shift a:::; the d endc;nL vci. tile and w h 

cpcndent var 1 es. Ha v obtained tllc 

predicted l 1J e ~; r o r t h e 1 a L t c~ r ( a c on ::; i d e r a b 1 e 

c:: ;; t i ma cl v a ] u t' the L)h:LfL coul ci be olJta In pr:Ln 

thc·r;c ai·eJrnc·nL:; ar ound and would a Jy to ca~;t 

a trc:ncl vi.ill lead to c;reutE'r pc1Lc~n-

t 1 pr'c·cl c ivc: a('c111·:lcy c• ... le projection of tl1c=Jt trc:nd. 

::t un 11 ;· l IJJ 

n 

TL'.'l'C: i·c nnny y; Clt1!c.·111~: in11c1!vrcl .in lie; 



be unob 

an 1nte 

t 

le::, ancl the 

On 

ana es to ob 

be dismls cl 
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L; no f ory on 

rounc1 , Dav 1 and Gol crc 1 

CY'SCCi.~ 1 f anc1 s -share 

c c could al o 
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0

Ilmicvcr) F'o~_;tcr (1C)72, p. ) 11a;:; notc'd d r intc -
prctation;: of :~llift refrn1t:3 HoJman (1 ) and Bi·uvm ct aJ. 
( 1 ) . The rmc:1· int :rprcts a h ';ll dLL'fcrcmt=.aJ ~3l1iftfur 
;1ouLli Eet L ("and a lndicat ·; loc~iL:Lona1 a c;c::_;, whLL:;L 
the latter 1·c:ach :; tlw :_;amc concJu:::; regard a h 
port ~·.h Lr fo.r· th :~.amC' i· on ( dlff 
u:;cd). It i:; ba ·d to concJudc t t cithct' 
indu::;t mix mu ·t be tlw rc:,;vJ t of differ 

, as 
ia1 crowth. 

0 , p . !i ~/)) . One of the c,ovndc:~t appJ ica i 
of th to the rcr, 
(1Sl71). poJ:icy 

1 poLLcy ficJ d tllci t of Crm;l 
at lo.Ju.nee of Llic: 

t vv o cf f e c: L :~ ) 11 :::: a i· CC'. that l r:b:Lft d tcs, 
of the: 

re c)n, 1tit if tl1c djffc•1· c;lilft c1 cf 
re cinal po icy \v l ire; the i :"ul at or U:c: cau::c of dLf-

n.:nL l f'YCY.J!li i·3 11 doc:: not as~:umc t11~r: the d:iffcrcnt l 
:;liifL :LncEco.1. :· ucat J advanLa f'. 11ccn 
po:intcd ouL, v n liL:·. u:c.· t' .1.f' ; ~;t c:: of the; 
brn c;J1i f :;) hit 11L:· :;tu doc' cun~~:'.dc1·0l1ly mor 
soplli tJc:d.1cin t 
( t aJ c1,,' 
sequence f u;,; 

·1.n otlic~1· in Uf', in"~ a JHH' 
l' j n t.c:1·d cpccnd('nc ) and :l n 

otl1 :r VJ(; :i 11 t~ J ;_~ y f_~ L c rn ~-_; 

Pc;rloff ct 21. ( 1 o) and 

::.y t CJn 

ht:: con-
) . 

on Lo.cl\ ( 1C)(J). 

c'l tlic c;r1v1~:nUcma1 inl.erp1'02 t pr rely clo~; 
the ~:y:clcm "J Jin .;Lich to ic:carch for th(: cau~;C'.:.: of diff rcnl, 1 

'U'.1th. It is tlic p enuturc-;nc~; of tl1c clo;;ure and not the 
closrit·c L c:li' Lhat l:~ ulijcctcd Lo, a:" CD,lJ.~;c~l analy L: nni;·t., 
at ~"umc' p nt~ ;:lo:;c LU; ~;y tc:m of concern. P ~; one couJ d 
al ;:,10 a1'gu(: tho L tl1c :~:arne Lypc of cloc;urc: ;:; oc:::urrc;d more: 

ra l y omc or (;[~iona1 f)tu Ln t t they ha v 
tend d to :::·rnnc' that th cau of r J d 1:a l Ll ~:; do not 
1lc in th ;cic - "cc1norr1 i c ''Y" I nm it :"1 f t tl1cc1ric:,; of' 
{~1·ov:Ll: anC!, ,t.r'd, c:loi·;;~, i'1" ('~c; Gu;nJ . (1; ranl<,, 1 
a1· Lki.' 1·c1'~ionaJ cLi 1·itlc; ar not t 1·a1.·y mall'uncUon:~ 
or .::i. 1 ie;" ell .L on : : o r tl 1 C' : ; y : 1 t c rn t n 1 t a i · c r a Ll 1 c : r n n t c: ya l and 
:i11ovil!tl, c; p:u of c pit j:~ d, c]opir1011L. Yc:t tli r· :i:; a 
rcfu:.a 1 i con:· c1cJ' the '.' U1;;u1·jc;:; ~; c :<Jy, to La c• them o. 
t·1c:inr'; 11 

••• inl"i Cl'lT1:1J y re:: pc·n:d1llc 11 a:; Uuu ( l f'), p. ~'1) 
note , ancl tl1j :; l'Cfu::uL L:' nuL 11a:; c1 (111 :·y:·LcnnLic c r·L;un 
of tlic>:';~· Lhc.:o!'L'.: »·J:itli t]1(1:; i.hai, an' curi: ... iclcrt:d rncir ulijc•1:-
t:ivc11. \h1Tcn (I J) p1·ovjdc· an c c:JlcnL c:x1lui·at i cir· 
UJC; ,,, '1 dia, .., (' }l:lt'(.tLUi':m:.:

11 .in th~; cciJ1Lc L of tl1c' 11l'Lan pov 1·Ly 
pro I) l'lrl. 
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v. s In 

It has been d that the utility of 

technique on r the shifts can be gjvcn meaningful 

interpre , anc1 that th require::, the fulfillment of 

unarn1) c ind e .L c of tlw 
u L ,__, two cond it lon~;: 

shifts must ob ta inalile, and an adequate must exist 

to interpret each sl1ift. The ext to which the first c i tion 

if fulfilled is related to the te I c ,_, t problc~ms, 

but empirical evidence rcf;a the latter is partial and 

cont ict Clar if tion of the nature of the 

effect:_; of ~> e lem;-; ired. With C' pv. i.30 ••• J 

mind, everal re lat to e cf of the level 

of indlW l ~- 1 t on C' 

l> ~' 

magnitude f\ ancJ s :U were invest ed, uc 
~' loyrn 

data for Canad:i an me oli 

With to t:hc e ct of the level of industrial re-

gation on shift er of CS G steel 

by previous review were d. 'rhese C'.rc as follov,'s: 

1. shifts calcul ted at different 

gat:lon differ f:) 

2. t tYie proportional cHffc; shifts arc 

intc; lcl r~ ig,nif d. 

3. Follow 1 J is 

incrca :i 1 .. r ' .L.) , cH :l 1 d1 e vcl of 
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e1~aLion is incrc>a ed (Dunn, l , p. 108), one could 

expect (a) shi ca1clJlated at h 

t:Lon ar mm· 11 corn:lated, and (b) that the differcml:ia 

shi s calculated at high levels of egation are enter 

than tbo;J' calculat d 1 mv 1 ~, v el s o f a ·e ion (vicc:-v r:;c:t 

for the proportional shifts). 

w h rd to ::otability of the slljfts overt , the pre-

. d' VlOUS J~f3CU:;;3 two hyp 

11. Tllat shlft stallil increases with the level of 

industr 1 (due pc::l'l-ietps to the increas sub-

ion o tn'.: ional i or to Ll1e cance1J out of 

random rnovemen~ ) . 

'3. 'J'ha t LL :; ta 1>i l :Lncrea er· 
'' Tv:Lth the 1 of 

t :Lrn~~ period u d ( if th l r pc;r d shi (' 

'"' rc;flect he~ 

trend :in better as Fucl1:; ( 1 2•:t \ ~c I a ) . 
'I'he effect of the 1 th of time p riod on ::ohifL magnLtudes; 

ls much hardc; · i o e than the above, and d to 1Je 

roached more circl11tou ly. e quer:0tion::; e d vJc::re 

whether ,h:Lft:; '~a] u1atcd over d:LfferenL t:Lmc; :Lod 1 11;; 

d:L r si f:Lcantly, and c;tl1 r the val uc of the t 1 and 

in:Lt l year:::, cho en e; cat inn UCTlC ed Ill c de of the 

'l'h m::dn pro1l cm Llial arj E_; r~ :Ln i Lo cxu 

out ur controJJ in:\ 

ca ell l'U ;: :; l 1] ;_;] y 

:i c i r D] 
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d 

l.hc ef ct tbi:; s dy, .Jh:Lcl1 xarnin d 

onJy a c iun ''Lime" o.nd ;~::ctor, tlw ch 

to calculate ifi valu s over vG.rlou L:Lme pc:riod;:.; and at 

varlour; 1ovcl;; of ' ec;o.thm. It :L; diff 1t to conceive of 

an alternative approach, but doer caur3e problem;; :in inter-

ion must be couched :Ln Lc~rm[~ 

of tendenci.c~s. It is not possible to test th hypotheses them-

seJvcs conclusiv o.nd unmn 1 i ou ly 11sinc; this ch. 

'l'he choice of a i·c;as and time p::::riod:c; on which to ca 1 cul ate 

the ba0ic lift val Uef' VJaf, difLLClLLt' and rply corn:;tra d 

by data 2 and resource llmi tions. SrnalJ seal areal unit and 

s11 t period;..:: 1·:crc d c i ded on, largely to contra~:;t vJ:LLr1 

of tlie echnjqu:::~ by 

Fu ch ( l 'l) c • 'l1l1e b;o n ea:; f:i.na!Jy clio en ,Je e \·.Ji 

Montrc:al mctropol an areas.; tl1c; forr:1c1· becaus of the avail-

abjlity of' ,,;umc prev:lous calculat 4 and Jattcr becau:_:;c 

the izc of its total l crL . .:ur cd a f :i_1Y.::: div i;~ion of 

:inclu~;try into c 1e uc;cd 

,,:as rnanufactur emr>loymcnt r the per d 8 to 19 

lC)liC) to lC) , J'or W:i.nn1y:l and 

change in tllc D. B. 0. clac.r_;:Lficat:Lon cm:; to affect 

on1y th 1~ru111> of 1ndw;tr:Lc :LnLo tv00- cl t ·oup:; 

an cl th t:Lon of the: :Lnrlu:;tr:LcE~ tl1crn::t:lve;:. Thl:; cl 

1'1a:.o a:llmwcl l'u · :in Ui W.L11n:Lr er. dat0, lJy obta:ir: .i.wh1 :;try .,r·on1, 

value:· tll1't)ll 1 the: addiL:!on ol' tlw employment of rnemLcr indu:;-



For 

both areas, the cm of the c n of indu lTic 

reported was alJowcd for con~~:Lc1crinc: only tho~~ ind1u.;tri(;c.: 

for which statistical ion was availa~le t wlmlc 

period, ma Rppropriatc adjus ;3 in c :indu::_;try c;roup 

f ·es. 6 

~)hifts v1ere caluilo.ted for area at industry and 

Jevels for three s s of tim~ per d: the 

latter, c;vcr, differed 11 -,,J en the tvJO area~~. 

calculated for W over t·"10 yc~a:c, yea and yea 

per d~~, hut l' reaJ tv10 yr:<::u.·, LL ve year and ten yc;a r 

pcr:iods w c us d. ln add [on to tllc t ·oup ifL_; 

calculated on nnip ota]s (l1~'nc try 

) , o.notl1 

the ;:;hift all mc;rn1J 

Th s measure, hcnc t11 termed c indu::try 

11 rn cd 11 ift, enalJJ er,; a ,, t crud c r i s.nn kl 

of t11c 0 ] 8V ] () ~1 tT Cf Y' 
1
-"- l )f_) .L Lon. miift- :3har analy ~;i of trw 

emp da l"C t'" prodUC c.;c\ a ] a num::c: r of ;:;}dft 

v a 1 u c.: ~ ~ r () j' tLmc.: per ch, J c.'V ls of :indw:Lr 1 

Lion, and il.t'CC1 

a r· t c1 

and ca I c11 ·1 :1 L c1 :i nclv i·y I pl'() 1 1 a 

J'l!1:tn' ;; ntn:; C(JJTC' I a Li 011 (l (; J' [' i_ (. j '-' n I. 

Lr1 nuJ l 



- GJ1 -

Ll IV. It should l!C 

rcmcrnll re::d tlia th numb of t ·y u~; d for each 

city vnrics, and 

cannot. 1· c 

./\CG 

Periocl 

1 q11 E~ -
1 01-
. ./ 

19JtSl -
l~J'.J1 
1 
1C)t) r~) 

1 

'LD l'tND 

C'1·c: r0 t L Lhc rank corr lation ocffic:Lcnt 

D:Lff cr 

0. 
0 . 

l> 

iu I 

0. {)~-> 
0. 

en tr1c cities. 

Jft 

Montn::al ( n.= 11) 

0. 
0. 
0. 
0. ~:-3:-

o. 
0. 
0. 

rt 

0.90 
0.97 
0. 9'/' 
0.89 
0.9 
0.90 
0.97 

0. 7~ 
0.77 
o.7r..i 
0. l 
0. 
0.91 
o. 75 
o. 

jf'.1 ~t11L nt .or) co c dc:r1cc evcJ. 
ant 1. • 0 11 co j cJr:n le: ,, 

L Leant t .01 conn ·nc lc~vc1. 



t of the co fficien :) reveals no ;;ystc~matic dif-

ferences b tll cocffic lent;:; the dif ent:ial and pro-

portional shi s, nor do s th length of t period appear to 

affect the valu s of the coe ients. All except one of the 

coefficients arc' sj lficant corre1atc:d_, ma at the .01 

confidence leve1. The null s is mu ~; t therefor e be re j e c -

ted, and one mu t conclude t t there is no sta istically s 

nif:Lcant di ff erenc e in the pat term:; of magni tudc of shifts 

cal cu lat c'd at cl rc;nt level of :Lon (a high rank 

correJation co indicat s larlty the relat C) 

~-' 

'-' of c;acl1 set of slli ) . lim~ever, tllc:: 

a 1°so1 u t e ma tudc of the h1ft are of interest in reJ at 

to hyriotheL; j(a) and the point of viei:J of r :ion. 

Ac u e t 0 e J'C: :-=,ult for real (pre c::d in 

Appc::ndic :~ D and E) L>, dif rence;::; in shift magnitude do 

occur, a are considera in some cases. 

dLC rcnc f u er, th a t d and calcuJated sh r 

the two year per ed r both cit s, a ~~election 

of these; pr sent d :in es 1 to (). 8 

d to tc~ct,, the 

~; indjcat tliat there h; a tendency r a U:d 

dif rent 1f t to be lo er in dn tl1an the calculat cl '-' 

sh:Lft, v1J i:U :~t va llwc: of tl 1 a r· cat cl ur( 

[lC 11 Jet' Llian th ca1cti Lc•cl va1uc;;. The J \,~r pcr:i od 

r;l1LfL VH'r(; also plot t cl, liut no :~tc~maLic po.ttcrn couJcl lie 

cH ccrncd jn LlJ~; clLrr· 1·,,nc :; .Ln ma uclc and th c:rapl1;; arc 



M 

1IOO 

iil.<>O 

'"° 

<> 

too 

U>o 

300 

400 

S::o 

~ 

100 

Geo 

10<::0 

{ 1 j 

//~;-

I 
II 

I 

/; 
,./1 

/1 
/I 

fl(; 1 _ -·· '~l<f1\ H OI' .T>-JO YCl\f\ $\1\f T::> For\ 

\:OOjlS At-:lJ> ~t.~U>,~\GES(H1NN1\•EG) 



\ 

\ \ 
\ 
\ 
\ 

\ 

\: 

\\ 
\ 

\\ 
\ 
\\ 

I 

/; 
I 

'/ I 
: I 

1/ 
: I 
!, 

'l I. 
,\ 11 

\ I I 
\\ I 

\) 

~G.J.. __ f3?.Af'li 

\:01'.. ~''CO_\) 

\ 
:\ 

'\ 
\ 
.\ 

\ 



- -- f--- -- - --:- --, 

.1 

I 

flG.'.':>. __ GRG\'1-10~\HOYE.f\R '»1\FIS 

For' (YJt,::,Ct.._\. Lf.\t"'1Lovs \~\._lAJ:~T?..\t-r~ 

(NIN NI\" E. c;,) 

i y 
\_ • : i 

- : ~ . . . 

I 

Pit' FH<C ~n \fit C',\J\Fl 

DIFl'H'\l::Nl'I\'.\\ 



~I 
I 

/1 
I 

, I 

I 
I 

I 
! I 

/I 
I 

// 
I 

,'l 
1 ' 

! 
I 

I \ I 

l 
I 

\ I I. 



+ 

aoo 

\0() 

\00 

I1 
}) 

. - . 'to -

/~ 
y \ 
.. \ 

/ /\ •. \ 
·;· : I : \ 

I ///1'\V 
//I I\\ 

I. . I .\\ • /, I \ I \ 

I 
I 

I 

I 
I 

I. 
I 

/ I 
I 

I / · 
I . : 
I 

I 
I 

/ 
I 

•\ 
·j \ \1 . \\. 

\ 

'.\ 

\ 

1/ ;· 
\ • I 
/1 

I I 
I 

\ I 

\ I 
v I 

I 

Ol'"TWO'(~l'\i'.\Sl-11FT:;, fO(\. 

woe;> Pf<qJ> l)(.:rs 

I 



~ I 

\ . I 

I \ I 

I 
I 

\ 
I \ 

/\ \ / 
' \ 

I . \ \ I I 
I 

I \ I 
I 

I 
I I 

I 'l 
I I 

1/ 
I 
( 

I 

/' 
I 



- 7 

rr'liu t en:; uf hiJ'L; 

cal cu Lc:d :l cEr c'i· 

COl'J'C 1cd, th Llic' val u of U1c dj_f-

fcrcnlin; ::J1ifl~ u inc ca itl1 t ion o.nd f'or 

port 

\'Jith tll 0 I' c propui·t l 11 t jn 

th d iff c'1·c::nt 

and p1·ovid s 

arc identical 

t 

he le J of 
,_ 
l 

()ct ( ) . Thcs conclu 

mci t J'C; }.! ct to tho~. of' h ( l 

U on o ::11 L va1 u ~; f'o 

t iocJ and t a much 1 OiJC'1· uf 

Fu h l lC)':V c; \1 Ji t U1 (c in cl 

rcnc c: nc1 

t l' 1 af cc c con:;id'-: i\ y. 

Tu tc L r· int 1· d of tl1 dj_ _i' c 1 

r 

,, 
._, 

pro-

po:·t i nnn ! c;li LCI :; j1( \ ;:; ~1 u n c1 ( a ) ) , t h c :> c d i:L f L w c; r c 

c c1 · r c: J at e d u : : 11 (' nL COJ' cU:1 l co icicnt (co cctcd 

the ca:~ · o ( I' du ti·ic ) ov ill 

:;try 

_J. '1 \ 

u 0) . cu ,·cJa Oll :lc:r1~,; 

p e :~ u 1 L • d i n Ta l V n11d VI. 

Ov ra l, only J; of' Llic; -fiv cor: r 

J Li l . i • · '.U l 1 . ; 1 l i n 

\·JL i l : · no \ 1_) (1 

L 1:uulcl I 



?/ L·-.. 

INT 

Time Period 

19118 - 1 
1950 - 1952 
19 - 19'_/I 
19 - 19 
191+8 - lS)f:>~) 
195~~ - 1 
1911Es - 19 

IN 

P~;r d 

1 

- l Cjt) 

l SFJ ) - 19 '>7 
191·{( - }CJ 

19!+ (l - ] 9 
1 - 191 
1 <) - JCJ 

( 
j 

it~~~ C' • .:.•.I l.1 f' 

'l'ABLE V 

CE 01" I 1 n(l] 1 0f~ '] AND 
') : Hl\I·;K C0!,, 1, ION CUE1,'1"1C 

( n= 

-0. 21+ 
-0.25 
-0.17 
-0.08 
-0. OLJ 
-0.21 
-0. 

TABLE VI 

Indus Ll'lc:;; 

an 

·anL 

-o.oe 
+0.09 
-o.JG 
-o.oD 
1-0. 02 
- 0. 1'( 
-0. 
-0.1? 

aL . 
at . 

A 

01 con; 'j cl c:nc (~ 

oc) c :Lcic;nc 

Indu.~;t 

tc:d 

-0.17 
-0. 3J+ 
-O.lt8 
+0.03 
+0.25 
-0.33 
-0.43 

Croup (n==SJ) 

-0.14 
+0.02 
-0. 
+0.07 
+0.03 
-0.27 
-0. 60·)Hf-

Indus try Group ( n= 11) 

-0.12 
+0.13 
-0. 011 
+o.o 
+O. 
-o.Go 
-0.!tC) 
-0. J18 

2v·~~1 

J ovc:l 

ed Calculated 

-0. -lH'.-

-0. Y:S 
-0. 
+O. 
-0. 
-Q. -lH<-

-0 •hr( -JH:-

-0. '( .;:-



I\' l Lh 1 C' 1 u f 

d icu1t tu () \\l 

.L , ' t lla 

'( lj -

o th(;~; conn jct 

p .1 • u I c: · · ' 1ona1 nd d:d'tcr 

of t iuw 

r; " CA... .. 

si l'lcantly cor ·ela ( d am\ inLc:rd e.:rl\.L:nt l~~ noL suri:or c·d l·y 

'I 1 
\• , alt 

lnvcr cl .i· a L d. 

c1J!at c1 at hi 

rel cl mu:· 

l' 

th ,_, and 

]JOI' cl 

i 11lJ L 

of l J. 1 fl l' d I' L 

Tv:u me ~.:u 1· ;_:. 

i lllh'.. 1 .! 

,, 
' 

VJ 

evhlc·nc c that for sorrw t im 

flcanL l y and 

liy uU1(; j tlwt ,;lnft a -

t on a mo ,., 11 i ly ('.()]-

u th 

;r c; t c:d 

.i c· L 1:11 i Ji (! 

Tl1 lat L 

i_ (. \1 en o.r c·cJ t lia t th u ::: 

1 ~;11Li'L in lli di ·r· c:nLi~l 

[~ 1_; .i j () Lll 

i. L :;11 J'L ov 1· t. ru 1 

11:1 L c C'l1l 

]Ji I;;(. L;, :J ) . (, 

i l JCJi l: i 1·y, Jl(l indu:·L .. Y• 

j .l'(' 

t 11 ( . (' ! it,;',, (' 'lrJ! 1 li !,}1 1
' c·}1~t11, i I l 

" ]. " : . j 0 d I ( ; ! J ! . n . :d ·' u : ; 1 I w; '] i. ',; () I .Y 



Lvio c1>n L · ·y l.n i•l ('.()l't' :~tiol\ ('()r•f'i'ic: r·nt ,, 
'. 

I c• LLc: :;Ji f't :: Clf one Jl !' od 

SUCC' 

\I l : , anc! 

t' (; 

i 1 y : l J l 

11 11 rnor·r..· o 

term:.: o 

Obv 1y !Le d r· · 1·r•nL 

lm 11tUc : 1 
•• J'a to 

ALI l iirl on~· o 

Fu 1 • f.~ on l. " r l J 
1
. h c: 1. · 

and })(' 

C]Li- C}l:a 

OJ't' 

l' ':!Cl 

c rnJ cl 

1ul U1c:L 

(' 

Tl1 

" .. 

I ! " l,. 

]''._) p. :'rll r•1J 

n1c:c1 

:indic 

o conf1 c .1 

f tl1 

i [' l ! ) 

J . .i (_' 1.ly core;• c·d. 

() l(' l l. 

a d:L~': in:· 

1· I lie pUiJ.Ul' i.OlD I ;~l1U' o L mo c: lc;liJy cmT l L d 

CJ\' c; r L 1.h: cu i' 

t.cnd 

cUffr;r 

1 C'V () f. 

Mou I 1·c•tl I hi L(;11d 

[).Y' ]' l ( 1' :~ ! I I, i 1 l 1 J 

l Ll lr. ] l(t1 I' 

() • 1" 

r:o ·1·· 

·· a1 o no pat t cTn in th 

! .. 
on 

l'ilJ•lJl' 

( '\ ' . I'! I , , 

::hi 

1 t. 

L · · d 

cE 

coc•ff' 

dee c 

\ " ( . ) ) 

fl:: l" 

c:reuL 

ll lh)lJ 

. . 1>z·1·_1uu, 1·c>l1q 1· :)on u· 1 rn i L c· d .i n Ll 1 at 



w ''('' 
"(_J 

'T Pc:r 1od:~ 

1 ~>0 /1 lCl-

19 ~J0- 1!~' /J C)l~~l- I 

l C)lj;:_ l) 

i91uL sr 

C'' 
') LJ 'I'Y OJ 

CllI-

~)) 

:o~·~ 

0. 
;:'·.ljQ·iHH:-

L • !J :' -;:--::o:-

0. CY( -:HH<-

p 

0.] ;c:' 

0.0 
.60 

1). lj 3 

------ -----

';'y rm .:T, 

VI I 

film i 
C(Jl { 1< 

T 

:'l\Y 
c 

rcu 

l'cr·iod 

( n-c:] l ) 

+O. 001 
2.4 
0. 

1) (1 
k) 

7. 0 -:<-
2 • ';Y( 

- 1 . l) -lHHc Q • I)!) 

0. 03 J 7. ) -;:-

Ifr''!' 

========---====:.::.=:=========---====--============:::::===---======-====--====-=- ---------

] (J ;J 1 1J ()- ' ! 

/i ( ~)~~ -· 
/J l) 
/L () )~-,_I 

In du t 1· 

(n-

H). 
-0. 
-0. l )~ 

(). 02 

I' 

-O.!J9 

+o. 
+-0. 

-0.01 
1-0. 03 
0. 

+O. ~)'( 
-0. J12 
+o. rir) 
-0.JO 

11 t ct t: 0 con LL de. n c c 1 c v cl 

( r1-~n\ 
- j J 

luiJatc;d 

- • 
1)0 

-0. 
(! • ) i () 

+o. LG 

-10.) 
-0. 
10.25 
+Cl. 



.IX 

~;'J'/\ ru lJ J c1 ·· rm11:; :·::1 D 
(MON i L:l\L l\l'L, 

(.ry (; ,, ( n= 1 ) u 

A ')' eir t d cu ~j t c1 

s DC u p 

+O. '' 10. f) +o. 29 +o. ~f- +O.Ii? 

+O. 
0. J l) 

+0. -:H' 
+o. .,, 
-0.001 

+o. " +o. 0 +o. +O. ;! I c:: 

-0 . .110 0. -0. +O. !/'( 
-0. ~:) -0. -0. ?l +O. 1(3 

+o.o +0.51"' -0. 0 +o. -0. 0 +O. 

---- --- ----------

L . 0 confi dr:ric: 

r Le a L . O on i 11: n 



l' '.>[ il i l 

I' • OJ J u1· fiv yc:.i.t· 

(' \ • J. i un in tl1 co ! . : i.' j l L. · 

J '"Lll o ; :i. 01· 

Lrc J • tl c; · .i one' c·ou! 11 1· t l:l tel ( 

for th 

1 () l' t 

Cone u;; 

L 

.h c1 

1 v i·cl 
'<l 

rclal. ) i ' ' . 

(' :)_()fl c; y 

in ·u 

f Lv 

" l' Ci Ct. 

fou 

J l, 1'otl1 .h 

nc1 ;, Ji 

L c 11 

c: :_', J I 

Lcncl a11 :ii 

() J1) t1_ concl 

\'Ji t 11 

i 1't a 

cii l 1 c • 

t :u· a 

jnCJu ii· 

C'.l' · enc. The 

on r 

Cf\ .. ·,·! o c·liu.Lcc: o l 
1.. p r· d ( 1;otl1 

r· 0 .. 

mi i, • 

:;Jiin:· 

c 

I 
' I 

a1·c· n:·c d, LL'. l cl 

1.l1c·1·(· ! c11 c 

f'a:d1i1;11 1.h:1i 

'" 
' 

Ji cl 

' " ~ 1 i ' 

[ J I' C 'cl :; , J. 

o 1 int:: 

i l. q11":· L m1::. 1 1 

( () (']I' ( 

)1 i. ( '\! i \ Jl 1.' 

Lrcrnc: y dj r· icul L Lo 

I Cl> re VD. 1J I' 

llr>:, and i di L'l'c 1·c.·11t • , I 
j J 11 .• 

on 

j 

n c 'J :n trl() r · ( \ Ci i'Cll 

,, . '. l l' ( 



valu :~. 

( l c ,;·) anll 

( ( ' . t ) l C' 1 l' - (' (J .l (1 I(; hi. 

j_ t C:J, c J cu th 

p r1 
·' 

l I I ( 

r lat Jun () r 

ranl~ cor1·:: 

and p1'(1J.'(1r i 

Jnl1u: 1·y Cr·1 1. 

(ca cuJat d) 

)[) (_ '. \_~! \' f' .. ·' CUI'-

:il'. c n t) J. 11 tll ll!Cf, u ;· tr·y c;rc1up 

1 

r• _,. 
L .1 cl c:nl uf' 0. ]' l;u U1 th dlf' 

: : li l : , ( :• (' (: I 
1ci \ 1 X) . 

TA X 

I ' ( I I ' 
I ' l L' 

-·---·-· ---------·---~-----·-- -----------------··------------

] '(-

'(()13 

- 100 
-J!f 

,., 
-L 

+ 
+ 
+ 

I Ci r 
_l_ ~/ ) , ) 

1.1 

J);; 

-1J1 :J'I 
+ l 11 

+ 
Wood 
Pr·in L plc: 1 ! 

+ 
+ 

+ 8 
+ l 

p1·c 1cl. 
I'' ·J .. 

Tut l . 

1 E) 
+ (; [.\ + 

-~9 

+ 
!-

+ 
+ 

·--·---·--------

- !(:, q - Ji21 
---··----------------· --------- ------------·---

,. 
I UU\ 

.ii'~· ni y anc1 h ·J1Ly CUI' 

1.I 1..i11: JH' iud. 

1· c; dl : p I l'(J .Ji )1.i ]\ '·1.1:J1 



on n ir~.i 11.C' 

}ffc:t Lion 1· 

c 1ll 

! l 'l ' l, l ~; n -~ ; ~ u tl 1 

! di 

80 -

ai· 

Co 1 • c]1 pr·i.·iod,, 

on 1 i ct 

sc•cond 11 (c;;~Ln involvc·d 11 p ·oj c u r sumc; 

f 1~111· ov l' tll C j Cl cl CJ 1 - l 

Lccln1 qu dc:vtcc. Th ter 

Lnvu :oJ 0 oyr:;,,, 1 at n:J 1 

Tf 

(~ l' --

con-

j 

cnL 

n 1·y 

\T 
,) 

the 11 liJ; LcF L-

cal n cLi ffc:r· I• ] l !' 1 (' J 
~ f } ' ) crt r Lu 

ta c' :Lnto 

and tli Ji 

'O ( }1 

Ta 11l 

Ovc• 1 

('(;}l(' 

to Ll i 

, . .. l' :] I' .. tUJC1 J'Uj)U 
·' ( 1] 

L ,. ;; · .. ·hi I ;; cl .i t' 1.. 11 ; ·" ~.o .1 • 

I <'tl L'. 1 ()\rc;r VUJ _i_()U () l' 

th· d.i :'L'c:1·u1t in 

r. ' : c~ n c1 I l! 

un 

1 : h1· ac ·1 
l I and 111·c;,j''<' ( c·1 

p · · o cl 

U1 on p , .. c;c.1. 

c;n in 

! 
I, 

Tll ... idc: ciii' 

" ( · :1n :.· J. 

:·11 r L, (\i 
\~ ; ' 

a! 1.·11 ·1 '. i ·d 1 ,v, · :·]]'1l'l· !' 1C't'i1 tl, ,, 
I• 

i () ( l (J ~ j' f': \ ! ' < J J : i : l 



(3] \_(1 
I(\ 
Ci\ 

•'1' cu () 0\' ('''\ I; \ r -I r I !~\ (\: \1> r -I ,- ()'\ r - I 
['\\I_ r I r --1 ~- \' r r C\ r I -1 I'\ 11 \ 1-1 \ 11 \ ,- r--1 I 

UJ r 1 [' \ r I _j r I r r l (\I I _-,j 
1- -, r-1 QJ I(\ '• 
H I' I -I Cl\ 

~: 
OJ ,-1 
H 'd 
;-->J f.-1 s::; 
(.l oj 

1-1 0\ Cir (_) ( \J Li\ 
rl [l\ f1\ () _j-

rl 
0\ 

I I l I + I + rl 
~t (}) I 
l:_-1 ,c; (lj 

(rJ +) I(\ 
(!) 0\ 

(_) t{I r-1 
(_Li ~~ l\i (lj 0 u Cf\ U\G:l I~\ 0 (\J 0 

l1-) \_(• -0 r-i r-i ,-1 I'\ f'-1 fC\ ( \, r I ;._~ 

.c rl C'<J I'\ r-1 '------' -< 
() r~ 

+ I + 
'd .. If! 

CJ) GJ ·l J 
:.-, C.i 

() GJ ., i 
•,--1 ;< ,c; 
'd 1.n (_) I' U\ 0\ C\ ri CU r· l er; 
(!) (lj (\J r -j r-l \f) ( lj \_() 'd 

~!' :;_, I'\ r-l (I) Gi 
.c 

c· I + + r I + ;::l -P j T 
l-! 

H r'._, -P C;-1 

C+--1 0 
•r-1 

l-1 .c r' .~-~ 
f;· (' ! - ~ ):"' If) _, (\) 

' GJ 
(: r r--1 ~~ 

GJ (1j 

r 
•rl QJ 

?<--1 

C(J cu ,- c) ,, t( \tr\ () \ ( \ ' s::; -P "' L 
,---j t r _J .--1 ( \J 0\ O\_::J- 0 OJ 

() ,c:j- ;..1_,,-----., 

GJ I'\ 
-I + I + -1- + I ·i- +- + + C+-1 ·---
(;j <+-1 

i < ;j ··~ 
., 

f-~ I i-) 'Cl~ 
1-".-j I I c) (\j \J' 
fTJ r-=-: Q) ({J 
"'_:_~ $-1 n 
:>"'! ;:5 ....__/'·-.. ,,../ 
0 +-' "l n ;::l ;_, 

C• C.--J 
1-1 CJ\ (Y\ 
fY1 S") Ol r --] r i 
[_L] .c 
)L, +' (\J - -1 

·---1 l(\ IC\ 
I= I Cr---i 0\ CY'\ 

0 r-1 ,--1 

( ,'_) 

(Y; UJ (l) 0 0 

F~ 
r : l•J 4 '\ r, 

r 'i r ' ' (j} () CJ r r ' ·•-I; u Ill E~ 
(1'1 "' -j) •r-i (:1 

r=< I r p ()) C> 0 -1-' 
1,1 c:J (I > J, ,- I \:~! UJ 

,, 
,cl ["] CIJ ,\1 

r I 
,,, 

llJ (I) 0 Ill :::-~ Ci) CJ ,J 

1 l '0 u " I cu ~) 'd ~J, ·1) 
I 0 (! (I I -P ~~.~ 0 ll r~ u I I CJ ·""-• •" 
1-j c 'J (-1 1,.\J (lj •r-1 (l) ('] :....-~ (•j ' (,_ ~ (\j ,\; 
(_) '0 )_J ') (}J (1) _J ( \) - .: H 

L:1 '' t ('1 1) ' i ,., r· l ., I ~~ ;. 1 I]) H ""I 

fl I ,~I (\j ~. l (' :~' ~ ~ ~: (! •" l\l ~5 Q) ~ _; •"--1 

-t) I" 'I I ~"'I •1· l I J -j) C"i 
"~-1 

{fj ,\: I-' (I~ l" ., i ., I ! •ri i ('J_ 
r' ·u Ir I ) 'Ci ; .. ; ;_:; lil c" ~. ~ (]1 (]), j ,., 
,J " (_1 L\ u () ., I 'CJ : ~I ., i CI Cl j ' ,; (_) c; I ~: 0 ' CJ ,c; ,_, I ~ I 4 ,., 

1',, 
r'I 

1-1 i I I ( ) )li 1-1 Ill ) 11 1 ' : I 



pcric) ·Ju:· " '· 

. l.' ll Ul' (· L.r· ,1'lU ::, tll proj c L un: 

u cl i r fr;!' :·.J 1 Lr'i :· i· Ll1 i.· pe I] ( Jl :~ l ) VJ 

can l' t ]J 

ever) th of n·or· jnvolvocl i:J t l J l r1; to 

ca:3t duu1 u n v:l 1 c; L l 1 : " · th c I (' Cl' cl :i cct Llic: t 1·c11c:l 

'Pl; 1 c: mo .LC tt 1 
I l. 

to '.o i 11 :· i 

1 ] '(-'; :· j , l i [~ 

t1un. '.o j( 1y \! j I d 

t 

c1 ~-' 1 ' : j ct : ; :1 l i() 

l.lnd 1·c; no pre· 

rcc.a1·c1 d J' L : ; '·a L of ill n:nt ] ift 1 

l l·i lL ~ . { , 

'· " '' ·rom Ll1 \! i_nl o J :i 1 

·1· 11•i t:iCJn. L WUlll ; ) 

xt 

1.· U", unfl 1c1 u.; ( l: 

n :~li1 • 

L 111'.: J : : 1 · Tl1c111r l c'.lVl ·11 cli' .:iu 

ii. ·· 1. ii l'ic:an: ly al I 1·1· Ll11' J Lt r·11 c1f 

indu:1 \ 1·y ,1 '1'\lU :·, i I do 



: I u l nn · i tu d ·.· o t 11 

dL::H1Jl1J:i 

t:ion. 

co nc 1l1 c· iv:· . 

of the ;;li:i i't-

,, . ' 

t of 

~ 1iu t 

rl'lic L\;o pr t:ion "tc t~:" 

of tlle c1lf t'c;nt.io.l shlf and th 

eel c: ( :Ln rm) 

:ii d to provid oth c 

ro 

] c: () d 

a mu cl 1 :i cl.er of c jl, 

orllc• 1.' Lo l 

1i 1l: 

the L, 

to ;· 

CJ,\' Ctn 1 , 

f' o. 

n. 

that rn11 von J' : HI L 

J ('. 

up o Lll 

no 1 c) rt f' ct 

th ::l1 l : ," \;nL (l i c1 u 

tnc~ 1·'·:1 · ,. ' 

Llw t'c' : t 

Lo :.•>liit 

j f'i c 

., 
_j (J_ 

Jui Lu 

nt I, on•: o 

:LJ Lu l()Yl () l;h 

on Li cl 

Ho 

th 

( ~ 

·~. 

V r' 

The l of a ''T L:iun 

Lly lh:; 1ai1ve ti,(' of 

\10.] UC 

: : 11 i ]1 

in i l ~. L k· v l li c) r l h · d .l r-

i u11, and 

c·:1!eul i·d J ! j 1 ·::1· '' v: 



th r 

nncor l;n . h>Lh 

d tu u OtTc·1:i (. d, and th 1· 

t lmc'. p opo l1n '' \~ st c·ncy to 

mor !cHl th d ffc c:nL 

dcnc in c1 · c L (1 t ha r c1 j_Lll r 

a 

:1 (' 1 
~!. 

] 

L ll c al iu \' 

L ! u t 

1! 

(l tl l 

C: ('. (. C' I 

and 1:10 i· 

} ·J I' ( l t J l ; 

'll1 c at :L con .J'CJ.ry to p c:viou 

.. .. 

l't'LVCd at r 

({) 0 :.' J 0 

the 

di '\ (] r· lt;,'jv ly LL~.lJ 

! 1 .. :in:: 

C\' j_ (i ( 1
} 

'f .. \ 

nl L l .i und 

i ch:nc As 

:Lnw :i: :1.od cl1u c·n., 

n U1l· 

'(\ 

l'ci•CLion::, tk: jnlt iai and c-1·rn_:n:_1! }KJ 1. : 

I' 

r· c· l L c} 1! in U1 U f' EW. it11d ~--. 

'i'l1 t' I U j l 

i, ( ·] 11 ! i (' , : ) ' ic Ii 
v 

i llld d 

. LL CJ'. . 

tl J( '_I i (>Jul 

'· [ ( l!: ,., I L' .< I 
•,' j l (' ' I l'., 

lei ' 'l I 
r r• ' .. 

'('} l : ( t1 ,I 
11 i ( 11 

{1 ;: I'.! ·r' 



l 1)( l l'. l l. ! 

1' 

ll10J'(' L ;· , 1 . ll 

0 { r l' tl1 

01·r 

th 

pr t 

) -

fo r· .l '' 

l ' 

nr t t. 11 

l 'l- :.:l L 

I! 
(:J J r t11:i t L 

1n tli () 

1 c 

:; tln; J' :m:l t :~ o Ll1 

-1-1\ 
( J_[ • L :Lou pn: 

:;]1 1' -

(! • 11 

1 

qw, r: 11 

l' c•c1u c 

:Lnt c'r-

and 

Cllt • 



r1c)-t c:r~ 

(
., 
_,' e D. B. S. dcLLn:Uion c 

cffcc t1vcJy Lrurwo. le:::, the avail all] c 
c in 1'.)60 
and those 

chanr~ e c :Ln J \l!+ ~; can 1; e t rou 11 l c~ f' omc>. 

4 P1·ovidcd 

''Buci:.. 1 s c 
clianc~c;~ in '~maJ 1 
was cone crnc~d ·:; 

" re<>··Jrd " i]Y' c1rl<1ncn of 11 
rt.:l.ll 

ai·c'~s :L~;'·relcvant '· ( E:c;: al1 ~~vt.:: p. 27 ) . If one: 
::=~:·1ff l n Lion of tr1c :i ft vc::tllu:[; tben the 

at 
v:ou.Ld ll of con;,jcl(:raL1J C' jnLc1n° t. For MorrtrcaJ 

rupnl:Ltan l:cn;m;_; ~u·c::a aprt:D."[; tu include: c.ll of 
rc2.l 1 s ·i '1Cll' "i l" 1 "!""'' ,. ( l:n1·]·· '· r)·· 1J ·.1,q) _L.J. l--<_,_1l1 (_,..(, \__,\..),;_, J'-·-'-' - .'I J• /(_' • 

G1,'c1r some 
Joyrn,:nt L1· 

ommL t t ':' d 
n to v 

the; anaJy,~i['.. 

Lcul 
J o·v1 

rly in \:i.inni.r . , , 
l r::i \f 1'.:'\ 1 1 ' 

,_ v '---" 1-) ' 

C: 1_-1).' tl1(; Cl[:'[_~lJ.fnJd .. " more 
data 
c 

LJiat the.· C'l' ~-1 v c: ;; • II o .. c· \. c:r t li c; f" i,. :L 
i·c:c.J to r is (_) ( ,'; L,, :~ c 1 cy ) p . ~) l _::. ) . 

L'· J. L :::J1ou L d IJ 
the 

compel r· 
ti :; i. 
t\«Jec~r1 tl1c; t\'JC) ~-tJ·0c1. 

1 

ls 
(• 
>.) 

aLovo) p. 

·' 

J 8. 

a 
tJnr~cncy Lo. i IC' \:ci-u l d r 
A 1 t er nn t i v c 1 y , f :i. f:; 11 (, 1 

L}lC 

l·] JP 

tl1at tl1e E"hifL "C' not cont ou:· 
t·c ~>ll011 l c1 i11 :::o be t::JJ<.cn c::n 

vc:t :ical c,;calc ( Joyrn~·nL) vai·ic'f> 
].),.)]"·]· lil"l'ci.] c•cc•l"' ("·'111n)' \/C:>l']

0

r><' ]in-'"-. __ _ l,,(.-V._ f--) C•,. '--· -...J. l-<-'-~ ·LA, -·'--·~> .. \._.... 

the :>Li·y OUlJ dfL 
t v10 liy L 1·J o con-
c u r r t'c Lion facl.01·. 
couJd i:c: 11::"r.1. 

11 'J'o SUlr1.c.' C' tl·lli., (hi po l c:d;;u "3.[]JJ\c:) '0 Ca]culat 
r:>hl :; at U1c' indu Li·y Jcv ·l ri.iicl ::WrnilDl. . U1c'm Lu ol:Lajn .in--
clu:;Lry {'~t (a··· •·(; ·· Lc•c1) f '~Lu· ~:. llv,;c;v r_, r1U r of ::.J1i.J'i-
slian: au !y:;\:; d() Ui.i · tu a r'. .iunal 01· nJ.L 1 :i.ncl1;:·.Lry 
to ! :·, and Lh, ~:cuw · i i Iii'' u :· cl. 

frir (~acli Lndu.;1.1 



l 1'' (' i I' ] y 1-: ] : i( i 

q; ! cl 
I '' I '' () I ,J I l( 

'', 1·: i ('d ; l I 1; I ,, 
'" 



VT. CONC 

l t t ut i lJ of the ift- e 

te li quc clcpcnrh; on r its compur1ct1ts can be VCll 

meanit ul intc re tions. This requires not only the existc11ce 

of an ade causes of d:i ffere11t · 1 

growth but lso i ous 11 correct 11 (in the sense of 

se ra ti1 ig out tlw dj fferen U 1 ortional effects or 

componc:nts) es tl rna te s of the 1- (' 
Uc_> order for the possib1li 

of mcani l i n t c re t o 11 to ex :i s t at <::t 11 . 

in;:, t usual inte c tion vcn to the dif-

fercntLtl s ft f it to be b ore ti cal s onable 

and i ri Cft un r;rted. T ts orctLca:t su3 seems to 1:i e 

in c ssic:d tirn1 , an a O~l, 
. . . 
13 lrlCJ'C:l[:-)1.n 

being re f'dr~d a~; uns:ctisfactory i s LLcd to prod u.c c_; 

e exp · r ti on~' of i us l location dee sLons. 

j l i and re csslon s Les indicate t n only are 

fa c tors us Uci. 1 t to diffe1·enti 1 shift unre ted to 

it, but alsD t Lft a ears to be unrela 

economic c tur . e to i ll dL ere Lal 

may be re:~· :,rd t Lon of fai e tu 

f'uJfill c Lt:Lon re rod fur moani 1 i11te re 

tiun c1f' 2,J1i rt~>. but at prcst:nt ore appears to be no 

ad( u.·:.tc i to c:j v e j ft an .Lr1tc1·-

'CLL l. Ul un:~l pol.Ley pr scr:Lp-

t:d LJ t 1L r t .L l1 cL t t : n: " L i v c 



locat:lun:iJ a .c and c:un thc:1· c be rC('ll dcd, at be t., et 

m:i:::; 1 c::a cJJ nc:. ly, tho c stwHc: U " u d the 

tee Lhc her ana ~:i , and \\ill 11 \/ 

made the ~;ai1L as ion rer~ard i h dU' rent 1 sliift , vc 

pro c c c: cJ d to ,· c an'. l 1 for tli of ffc1·c.:nL 1 

a prcma Lu1·c:ly c o d E->t cn1. oul d be p1·ov en 

and not a :::1utncd. 

. t.11 c: b :L I' L- re t cl c t.o !Je u:::,c;c1 11 dc·:~cr • r n J ~r 11 
_L \, - ;y ' 

for :_:umma ')CJ s e;~ () ~1 ;; t.11 c 1)af3 for rtl1c analy is 

t11 c; s cu 1 r, OJ' L n 
·~ t of, th ) -· th c; con di t :Lun r r c1 

the clla etc () the shi t :.; t b c f'u f i l 1 e d . 

Yet lie; fu·:; a.nd ~; cund c L t 11 c r c are o. v 0, 1 • :L 

of ca11 l; u c1'.;d, eo..ch of h Lll fi'OV.ll1 

diffc cnL L_~ t D J_s r ll proce re 

\\7;::; Li 
' 

:_;y::J () u c; not on y af c t if t ma tu de,; Im L 

" c ti o :L (: c . t rdcp 

n not only :i.n tb(?Q but al:--;o from 

c• ,-, lf) can ld ll c; a11ovJcd L'or 

by r f ci 1 ·rnu L (.] 1 c proc c r·· () '1 
11 e" VJ led n rat - ' (~ 

l or nat.LonCll vJc:i_ L . 

,, U w int c r ·cl c·p end c-r1c c u j_ft 

·i:. Lu l;c a ::rnnc·d nun-

x.~i••.Lanl 

a:_, L'lil :·_; l ! c i1 i~!: \) cL :·nll:. (in Ui c:1·.iou::11c :::· uf U1 cJ'f' ·(:· on 

clcT L: Cl]) · L l v Lu I c' 



- 90 -

ma de apply Th c; c v :L c1 c : rw rd th 

and 

i c llo ) and Ll1 rcfur th evt 

concl:Lt j _. -(' 
CJ _L I d j Ln duv llt. r L 

c1 i j C!t t _,. the: t cl 1-

n l1 c: a ul:L! 

AL on 

t proi ·1 

prov id v ] j d 

\'1Cll11d :;c 

cili and 

l • a c .CJ _ 1 _ ~ • \ c: ~ : • 

th 

( 
' l 

" 1· 11' " . , '~ 

At tll utli : r 

the ::: cond 

cl1011· 1 

OU 1 C1 

;,: t !' 

c l 

n t.·. 

could r· 

l 

Le or cl1 f 

:L : ; po j_ t :l on_, a 

rd t Ji e f' f :; c L o th o 1 H; 

c: L 

L 
1, 

p. 1191) 

out the Leve of ac \T v L it 

cly, 

_, _. 1 L in\1 c; ~· L 

l' ' I L 1. . i 1 ic: (__) ry) . 

011!~' C OU ll 1 · 

ncll j nn a unful ·1 J_;;Cl) and tllc_: L 

]1 t·:;p :; nL,~ f>OlllC 

r c;ct, and 

I' :_;i_dHa ! • 

~ r 'p : c cl Lo cl l' _i tlii :: :U 1y t -

op 

nui. i 'wni L 

1 l : ', :i \' : ' rel 1 11 (; (' L :: 

UVI } ( 1 ( ' r • 1 ' ( 1 1 !' ( \ 

of 1:1>J11li: i u11:; nil r'L LJu 1 J'(; L t :·. cl o J n 1 t (' Ll L :~v.·ll 



- C)l -

ne It tant Lu n t t many of the 

i · enc uti.nt c cl otl1 

ni l:' th S(;n :i iv:Lty of th ::frLift-:~l r tee c; to 

th :; chu i cc tln L ::::11 ch t c; t is cone cTnccl h. 

lf unc l' j Cr.;t d Llic 11 - :;lw1· t v:lw t alt rna-

tivc Loo are avai c::cli ( l 

there :i no Lh ·~ to t ln it plac at lea;; VJiLh ClJTl'CDL 

available data. Jio .ever, l:oLh il1.·el l ( 1 ' p. '.)) arnl 

'L)l'(Y''l ( l - ). - ','; J_ l . p. o th use uf 

ana :;:Lo var:ianc~'. 

Lenci r LJ IC' GtlJJ(Jllil ()f V 'l r· ace cd f'o 1· 

l)Jlct 111 n I'-

tr1 :1 r in·.~·1· ~.icn) cmild 

llo 

would r 11, and 

ni C\ T 

,. not ,'/ " d 11
.,. r:lC:a':U 

t I c-

Jc I 1. 

J l :: a}> >I i1: -1 cin:: 

'; d· .. 

d 

\
I \' ... 

r·,(-, 
\.....•1_) ]Ji 

i J y ('. 

li t' i L 

:L'rur:J ll1 Lr; b-

l cU' c·oncc:r:t.'.-'al 

I ;1a, p. P) ,,__) . 

d 1l1· unnoL:ir·r:c], 

1 l ly in 

t . 

i 1· i l; .in (Jl'CL 1' 1.u 1'11 I 1'.i I 

~ I Ji : \· u\I I cl 

;; ( 'lll [ ( . ,. 
() l 1.)] '. (I I () . I' (. "' .i () l 1: I, I 



t] 



-P 
C;-; 
•1-I 
.c 
C'J 

-P 
Ci-1 
•r-1 
,c; 
U) 

r! 
n5 

.,--1 

•1 

,----! 

UJ 
(\j 

I I 

-I) 
C+-1 
•1--I 
,c; 
UJ 

-P 

OJ 

.J__) 

., .~, 

;::-~ c) 
~ ~ i 

,_i -l ! 

r--1 u 

< 
u; 

( ') 

-I l 

Q) i::: 
(j) 
;:__, 
GJ 

'+1 
u Ct-1 

•r1 
Q) r-c; 

CJ 

r-1 

11 
cD 

•r1 

CJ ~-~ 

.µ 
i::-~ 
cD 

-+_) 
ll] 

::::: 
0 
u 
I 

::::: 
0 

•rl 
-+_) Ul 
•rl 
[I) 

0 
~-2.i 
~; 

0 
u 

(1-i Q) Q) 

Ci--1 ~' UJ 
GJ OJ 

c,_1 -P 
Cr-1 ~ 
.,j Qj 

-P 
I UJ 

~c":i r~ 
S1 I CJ 

-j.l -+-l u 
Cl) UJ I 

;J GJ 
rL) 1-1 

f..: cti 
•1-l ~-l 

re) tJ) 

I t ,I.~ 
() 

(~I I 1 '1 

G) 

CJ 
::::: 
GJ ,_, 

-+.J 
() 
(]) 

lf-1 
'+-1 
Q) 

r·--1 
Q) 
H 

;:::l 
µ 
c) 
') 
~I 

en Ul 

u; 1- ! 
(J 

j Li3 
•• (l1 

GJ 

u 

[I) 

-1-' 

I 
ni 

Gl ~' 
•· n! p, 
~{ ::-J 
cD 0 
OJ () 
~-:;::.: 

+-1 ;::; 
-P 

'0 u 
::::: -:::; 
cD ~I 

+_) 
,- j [I) 

ru 
•r1 
+l ru 
•1--I .,-1 
:::i N 
·rl -1 _) 

U) 

rJ CJ 
f •. , 
CJ .,-1 

() 
(_) 

[(] q 
;=j ~ 

() :: 
l=i () (1) 

Ol OJ 

Cl) 0 
[11 I) -~ 

OJ c,_, ;:::, 
1:::.,-1.p 
~: ,C u2 
Qj [fJ 

U GJ 0 
,c; C; 1 

r--1 

CJ 

'D 
Ul 

UJ 
;:::l 

.....--- ..... •r-

0.) 
1-I C\l 

-+) Cl] 

P-i U) 

lie U 

Q) 

Q) 
(j) 

(j) 

'D 
GJ 
-P 
m 

•1--I 
CJ 
0 
U) 

UJ 
CJ 

Q) 

::::: 
G.l 
UJ 
()) 

;._, 
p, 
Q) 

H 

(\J 
r--1 

() i::-; (]) 
() 1 

l\) 
n) r i~) , 1.-' 

(j) (1) 0\ 
Q) 

UJ •1-1 
;> P1 



l 1; l 

}>[Ji' 

("d '· : .I 
('' 

i 
[, 

., 
I j' 

() v I l cl'.L 

j ' i I ,-, 

( \""' 

ll i 

Na l :1 1 : 

l 1 

( \ .>: l ) 1' ) 

I 
I I . I 

i I I, 

/\]']) l 

1J 1 l : l) 

:i 

f' 

)' ( {' 

j'I' 

. ! 

I' 

( l' 

, . . ' . 

( f' 

; J 

( 
I' 

- .! •• 

J 'I 

- (: 

\ ) 

i 

J 

,i 

L 

1· 

J !y 

I' ' . 

!· 

I v 

\ ! ' . 

' I' ( 

,. ) (',-• 

) ( 
1 

!' 

1 

,.J 

., l' 

' 

'11 L 

I 1;1· I 
\ 

\ 
]'I 

I 

I' 
I 

ni: ·) 

r· j { 

J ( J'j I I• -• / \ .l l r· , , 1 • ) 
.L . 

f' 1 • ) (I j, t' 
i ,I 

i 
\, 

L, J 

Jj 



. ) 
1 

" 1,,1 i l' 

t 

l' 

( ) 

) il 

( .• 'J) l .L • ' , L 



1. 

e l 

Ovc1 

p N t-

An dd i 

p 

1 .. 

u 

I 
.L 

n 

p 

Di ff 

f 

L c' 1 ·m 

j 

AJTENJHX C 

a 

ior1a J :i l t 

ni ( 

(1 

l iJ - F.) 
l 

( l' i i _L 
- ni 

n:L 

n:"l .L l ~l ri F~~1' iJ i I .l • 
:L 

. r .. 
l~J 

J J (} 
J 
c. 

"l' ) ( 

ri 

inti. 

-i,j 

1'1 •• Di 
l 

Ji' . 
1 
)b 

- r . Ti' -. 1 

r f . . - n Jg r . I 1' •

1
. 

L ,J -

. c;:; uf c;c L ca 

( Cttnn C\ (' (' •) 

l 
,, ;~ 

l• H 
' ) + ) l I 

C'U 

(I) 

i 

. ni 

+ n ij 

r - F .. n 1· 

=L 

.f 

c1 

d 
)~J IE_, q(, ) 

I 
,,N 



J l' 

!•'01· Y' 

nJ 

From 

(~ ( \ 
k) '-

I·: 
011. 

I\ 

. ( 

(•T( 
( .. 

l\J 

l ~ 

} 1 ( 

j 

(, 

f' 

f 

j 

N 'l 

!' '•I\ 

j :i 
) 

i . ]' 

\t,} 

I;~ 

ij 

ij n 

Lu\ t c 

u 

u 

() 

D,1 

' ( 
j 

- 11 1 

D;, 

(1' 

I :i j 
i•' . ) 

l 

r·1· f' 
j 

~ ·, 1c1»Tl 

i () }U (' 

l''" ... il l'Ui''.' !' 

CJ 

J l i l ) . 

i 

Lh 

n.i ] ' . 
i 

1' 

i 

IL l l 

l 

(f i 

L 

l '_: 

( 

( I (l 

,. ,, 

, · u l "' , L i on -
h: 



U) 

[ - I ,- . 
l ~1 

0\ 
L(\ 

I 
Cl\ 

r-1 

I 
CJ\ 

0\ 
L(\ 

I 

(Y\ 

~ ( \ 
l(\ 

I 
1-I 
L(\ 
(Y\ 
r-1 

I -I 
LC\ 

I 
0\ 

\ 

rl 

\() 

l 
,--1 

r-1 

1·1 
[(\ c:J-

[-\(' 
\D 
_::j-

0\ 

(j\ 

f" \ 
j· 

+-I 

() 
\'") (\i 
t ~ \() 

., -1-

,-j 

l\l (. 
'.) 

l\l 
('J 

('.l 

,\) 

(\J () 
c) 
0\ 

_-.J-

I(\ 

\.'.:l 

(\J ! (\ 
I(\ f' \ 
(\J ( lj 

1-: \ 

,-1 

(\J 

+ 

IC\ 

r·· 1 ~ /) 
(l,) 

[;j 

~j -J.) 

C:J CI 

o3 
(1) ;.! 
'Ip, 

(\j l (\ 
v·: I'\ 
.c.J· \ \J 

LC\ 
j-

r-1 

+ + 

l(\ 
(\! 

+ 

\.\J 
( ( [1\ 
(\j ,-J 

+ 

:'.\ 
Li\ U\ 
i--! 

+ 

(\ 

(\j 

( \J 
() 

(\J 

++ 

cj 
CJ 

ff) 

I I 
'I I 

Ui 
f I 

(\J 
()\ \ _~) 

I,\ 
r-1 
-1 

l )\I[\ 
r·-1 (\\ 
I(\ (\J 

t' \ 
++ 

(() 0 
: f'\ 

,--1 
,,, (\J 

[' 

l 
,-1 

-l-

CJ\ 

["·­
u 

f(\; 
rl 

+ + 

11\CJ 
r-1 

er) I I 
( ) 

I I 

(lj 

I j ( \j 

r··I l 
r·-1 

+ 

C \I 
(\J 

\I'\ 

+ + 

cn 01 
C;.J I 
r-·! r 1 

++ 

+ 

\() (0 
r··i [ 
I 

++ 

0\ 
()\ r-1 
f(\ ( \J 

+ 

!"-\ C•J 
() f 1, \ 

r··-1 

CT] I 1 

C! 

({) 

() 

'0 ·cj 
() 

-I c~ 
t'\ ,, \ 
(\I 

f-

Ol 

++ 

n 
C\J 
1+ 

(\J 

C• 
LC-\,-'. 

(\J 

I(\['· 
( \j 

++ 

,--1 
(\.I 

+ 

0\ (\j 
l !{ \ 

r·I 

(_) 

,, I lfJ 

-i·; •r l 
~·i r l 
·r·I ,r 

r- j 

C) 
(\J 

r· I C1J 
I I 

CJ 
() 

co 
r·-1 

I 

r-1 

+1 

LC\ 

co'.}\ 
(\J 

,--j 

-I- I 

+ ·+ 

I(\ 0 

\' 

+ 

r·-' 

( \j 

'0 

+) 
U1 

OJ f'\ 
r·I C \J 
Ot· 
r-i r-1 

I I 

+ 

['{\I{\ 
CIJ [ 
0\ r ·I 
r·I r--i 

I I 

LC\ 

O'J 

+ 

) r-1 
IC\ 0 

r-1 

+ + 

\(\Ci\ 
(\J 

IC\ 
r<\ 

c. ) (\J 

+ 

UI 

1 ·I 
C\l IJ 
() 

•r-l .; 
:-1 cl 

f-1 
() C\l 
'.P ~), 

1- -l }..,Jj 

Iii c1_l 

,-1 

0\ l 
r·i 
r-1 

+ 

+ 

C\J \•, ! 

\0 II\ 
(\J 

+ 

(\J 
()\I 

C\J 11 
\ 

+ 

0:) .J­
c \J ['-

r-: 

i• \ 
r-1 

+ + 

(\1 

+ -+ 

C15 I 
l) <I.; 

( J 

'" I '" 
I Cl 

( i ( ! 

c1 .;·1 





P-1 
<_]~ 

0\ 
,- I 

0\ 
L\\ 

I 

U\ 

! _( \ 
,(\ 

I 

0\ 
r· ! 

I 
I 

(}\ 

(:) 

•rl 
(J) 

cd 
ri i 

(\j 

\.'._) 0\ 
\_c1 

+ + 

C> 

I ii \ 
( \! 
0\ 

+ 

0 (\J 
\1: 

( \J 

+ 

UJ Ii-\ 
r-1 

( '.' ( \ 

1- f' \ 
I!\ [· 

i [".) 

! l I J 
Cl) l · • 
r~) 

UJ 
~.: (j) 

cl) 

() 
u (j) 

I , 

100 

,. I (~I I· 
I(\ ()(, 

I'\ ti\[· 
(\J (\Jrl 

I I I 

0\ I(\ 
0\ 
r-11-
(\J C\J 

I I 

f' \ 
U\ 

fC\ I'-\ 

1+ 

t(\_:J-
1" \ 
l(\ 

( \J (J~\ 

00\ 
L(\ 
() ) 

r·I r I 
I I 

r I 

c ) 

;:., 

.\; 
·i·) 

(-) 

(\) 0 
\.]) :~I 

I I ,_, 

0\ 

r·I 
LC\ 
IC\ 1-·1 

i' \ 

l•\0 

Cl\ 

( \J 
1< \ 

r 4 L'.i 
l\) I • 
r ) 

' I 
·,·I 
I' 

l ' 

t- - ( \J 
(\J CJ 

(\! 
C\J 

I 

(\I 

\..U .:T 
l I 

--\ + 

[·- r I 
r~J C'\ 
I{\ 11 \ 
(\J 

I 

' I 
c,) 

i<\ 

1+ 

r I 

1+ 

++ 

r- j () 

r· ! 
!"\ 

+ 

0:) 

1-·I 

+ 

r I 

\fl\ 

I' 
() 

u 

CO CJ 
·r 
\ \J 

I'\ r I 
+ + 

\{) 

++ 

++ 

(\I 
\C) i --l 
fi\J.c!· 

++ 

C\J I\'\ 
r I 

(\I 

+ 

r I 
(\j 
c.) 

' ' 
11\ 

u:., 
S-~ .L: 

•1·l :; 
-i--J •r i 
}": l 

., I 

,,, ,.:-, 

01 

(\I (\j 

++ 

r-1 
·+ + 

[' 
\,[ 1 r· 

rl \\J 

+1 

r- 4 C '."1 

(\) 1.:1 
u 

() 

~: ~_J, 
rd 

t'\f'f\ 
0\ (\J 
['• t·-

1 + 

Cl\ 

ri 
1+ 

+ -l 

fl\ 

0\ 
(\I 

++ 

r-1 b'.1 
o:) l 
t) 

Ci riJ 
() 

·rl I' 
;:., lll 

·I ·1 ~ i 

r 

c) nJ 
ai 

lrl l\\ 

r 1 
0) 

(\J ,-,, 
\ ) 

() 
(\I 

++ 

c-1 C\J 
c-1 ri 
++ 

\Ll 

++ 

++ 

r-1 

++ 

(lj _­

(\J \ 
C\J _,_,. 

++ 

r j _·_:J 

C\J \U 
r-1 

+ 

I I' 

n3 
( ) r :: 

I r 1 ·I' 
C) ( i 
r r 
~~ 

I ill 

~-: r~ 
( ; ., I 
:--. k.J 



101 

()\ 
\ C\ r I t 

I \(, 
()\ rl\U 

r I f I 
f- I-

r--1 

0\0J (\J (\J 
[- ~ !( \ L\'\ 
(\J \ (\J 

0\ +-

t~ 
j- I'\ r 

I \J (\J (\J 
r-1 
+- +-

ri 

u\ 'D 
LC\ 0 CJ 

I ~-::t-\C.i 

'D l 
0) 0\ -1-

rl 
+ + Q) 

(\j 
(\J 

I r< \ Ul 
[_(\ r- I \ C\J +) 
Li\ ~ 

+ + Cl 
r--1 rri 

[11 
CJ 

I 
LC\ ~2-1 
IC\ t- \)\ Cl 

I C) l \I ( \J 
t( I'. \ 

-1- + -1-

-
(\J 

I '\:_) 

r--1 f( \I•~\ G) 

LC\ 4) 
Ci\ + + (lj 
,-1 r·I 

;:::; 
u 

,~1 

[(\ r--! I l'.~\ C\J 
I)) OJ (_) 

I· r I 
{j} 

+- I 

l) 

UJ (1) 

•r I - I r-1 
UJ (\) c\l i 
cJ u -r1 1 

·-

(\) 
Cl \_) 

r I w ., I 
I r ~- I 

() () -1 ·r 
(I) 

() 'j 

., I )~ ~ 

' " I 



/\ . , L.D. 
mcnt . 11 

C:ornmc:rce. 

,[JD_, [1~. ) ' 

cation re·- o 

tia 

I; • I) • 

ernp:l 1 

exterid c::cJ c ;::> 

mun l•' Cil.iJ 

- 1Cl2 -

m PLT OCH/\J'i 

l c l red i s tr i1Ju i or1 u f loy-
c:::.; L! j I , ( l () ) • 12-2 Cl . 

rt and 

] s 

- c• 
•-' 

\ II r• 
) ·' \,I 

US(~ of [', 
t, 1 , !i c r· ;~ . ~ 1 

( ~ • :~ • 

sis: rep ti 

23-2 ~). 

uct a cornmc t . 11 

turc c et p n ifL­
L~. (lf,_, 2')11-3(. 

LJ1 i 
J ') :! 

pi~s. COl1f:i 1.;l,-

1Jf' 

l) ' 

noFT 1;. :r., ~u·1d ;~' ' 1:, ,r. ( 1c:ic;c-;) _, i ll f ('.(; 
ma, J;:c L. I'. • Y.: C:oJ.ir:11 1 :t l.lr1l 

(1() i\ u uC 

c111 the de·. 1 
lj Cl' 21 -

c n t a r · 1 ;~ • 
11 

(-~ ' () i l LH' j (' ; ; ~\r j ·t 1 ;3p(_:c' i :, n:f ·t 
ec unou1 i c 

t () \,}] :J . 
re .iona1 

11 Fe 10::11 c 
/l) • ( )j) • :_/,-)-~) 

(I,-,, I ! 

om i c: : :1· 
[ ~ (-, i l l (. ( '. 1 

th: 
) . 

( l 1 l I 

')•I y • 

; t l ' 
• ·1 
\ J. 

" \ 
) ,I • 

11 

1' i i:al 
-1 

. ,. 
\ l l 

;~J n; pr1lj tion 
tc;;~t . 11 ,fuu ;,. 

J (; (. 
('('' 1 

i l 

on~.1 l 
I'~ J 

l-· ~~}t';~J' c 
1 j ( 1 :: . 

l' (: 

l. 

ccu11-

I.-

1 



- lClj -

r e ct rla, 1 y· s .i s : u, e to r 'r i 1 r J . • :1 • \ 
policy')n 1} , ( 11 ) , lJ. ~ "r'J O • 

CAMElWl\, 
I 
I J 

C11f\t.1:-;i::n , J ./\. ( 19r(l) .. nMeasur in r onal i.ndust ·LJ 
h ;;J1by. structure: a comment 

8' ( j) ' 2 -92 . 

on.'J,l cc c 
:;c:i cnce 1

), (2). 
owth in 
.-101 . 

.:;_;_ ____ _:_~~~-'---·~-~--------~--------

r~onf'ercrice iu:-trd. 

( 1 CJ 1 ) , Labour 
cities. 

m:1 · ;facturi nr_i; 
n0,tura 1 __ J~Q_~_c1u_!~S'!.~· 

, (). l~lJv'Cl'll!riC 

industrjes. 11 Jn 
F::, ti on:d_ Re c;urn·c cs 

Pri L Office. 

C(' i or,: 
,ri 

l's. 

IJ i -' - .(T. Ol ! tL t Pr r di~:; tr=i l 11J L5 ()1"1 

(1), 12;)-~)(. 

Dl C' 

f\ ' 

i ndu0 try 1 11 

['. ( JCJ(l) -' II ;;urnc; a;::;pC'.C t 
h 11 s 1 n. c; s s c; r i ~ L t 1 o r1 C'J • 

11 

![ -37. 

, , 
• k) • (lC)CO), 11

/1 L~ 
·• ... l .. ") l' \T•' •I " II 

\ .l, '' l, ·~·' ·-) ! ) • 

CJ -11 

(JIJ~)l 

1 L L ,. intc:1·scct(1T 1 
re1)on:.Ll fore-

... c .• ---··-· .. .!.. G , ( 1 ) , l - L) . 

of the dc;cir;:Lcn-m:t in1'; 1J Luur 
:l (' c ' 11 •i ' ( )j. ) .. 

1' • 

(<fr':~):, 11 /\ r(;-i11tcit'/J"l't_\i,:i,LLc i t1f 

'' i <"} : : •t • l '' ; 1 I \ ' c) ! I ( ): ! (. ; : ' ;) • ( 
J: i t' \.! : :. l . ~ _] 

C! !1,) -- I) I\ • 

J. 

... 



l1'L;HEH, ,T. ( FlC) 
in profi 
Uc:.J 

). 
LL 

'\ '') '. ( lll'' ;·) '(,.J•, ./1.1 J 

mu · ti on . 11 

f\;:-;soci tLc;l1 c 

n L·'urthcr 
tv ancl 
ci, ( 2 L 

f\ I (_1 
I ',;i.1.'t LOYD, (;. . , 

jection 
ll ')-20. 

rev s t ti 

c aJ cu lat \ \) 11 s 0 r 
O\'/ Lh . ti 
1111-

differences 
of Po 

moclels: a ref 
,ional Science 

ru:t FJ 

sliu,rc: nr 0-

13, (1L 

c .r). llC (:; 
0 

sr)l~ ts 
( 1 L 

sett 

mont 

F 

r1rc:n:;, v .T\. ( l) 1 ! , 11 s 1t 

of nEi'.JUi':lct. 1 11·i i1 1
;'"

1
t 

)l!)-

rna 111.1 

l;}\1~!~ \~ ' f't 
lc:J,'1 -

' ; i c ') 1 i I ,I 
\" 

(~~JLLl ' ) 
I ) 

Ji -' I 

111' 

1\1. I! .1 (' 

( 1 l)· 

( 1u 
~) () 

'; 

" I ( 1 ~) 
(: i11itiu:1.·,l 

\ i 
\ It I (" ) .. I , . 

i:r j .1 I (, 
.. \ __ }u::(' 

!I 

1 } ;t '' 

: I ll 
i l 

Sil iC 

•'(-'('(. 

I I 'I I 'c 
(' I,! ' ( :.· I ]I; 

" 
j 

"U ,, ,, 

( 

I ',J ~ \ 

l ; J 1 ; i \ l I, ~ \ / ' 1, 1 ] ( 

I ,, -:' . 

':11 i. 1 I : 
I ' 

) .• 

i ·,,, 
I 

~) ( ; I ,. ,·,r ) \ I ) . ( . ' 
" - ',i')" 

tin 

l oc ti 
2r1 • ( ) ) • 

r cl vc 

clci•Li :t i 
1()' ( 1), 

I J ) J 

,. ,, 

I(' 

(; i: \! (-; l.' I: ' l 1 L "11 



II 

r 

C:i University P1·css. 

(19 ) ' 
' ~; . c.: 

R'l', r.E., a11d [\i:LC 

ln prc)ducti vity. 
01J1T1~d or Pol:iti 

r• f •12\ II 
-' 1\ •. \ • I - I ' 

man uf act u rt 1 «1iicl 

Vo or 

1 I 
J... j ·" 

rec; i on l c;r 
service sect 

ialc 

(lCJC)), l1 re: i orEt1 pr 
2r), J:()-~,/{7. 

'1 I' 

J...' ·' 

'_y'(1- 1 

ui-1()p1 \ C ---------------

( ]C)i-Jj)' 

] n cl - ~1 
, r 
! )-i"] 

- \ 
I _I, 

:t cr1 t I q 

11 Hest:'i (' ,i 1 uf i 
r ]>1' i ;3:_;,l • 11 (lXf 

J"\Tn(:, T,~, Cf\ 
j !I :_ l 

]) . 
: t s 

:J, ( ~!L 

] i:;m .11 

p \ i I! . [ J . ! . ( l C). ( )_, I!/\ s 

syst~en1s. ti 

rt 

on al 
\ 
) ' 

11 :·;c oriu::ii c i 
sr t1:L :Lntcr-

j n I r 
;; i ;3 • 11 J~~-t~~l ori.·~l_'.:_1_l2_c1 _T _____ _:,_1_~ __ !~~o_r_~_g.1.0_l_~'.::;_, 2, ) 

' 
,., 
c. 

J(l/\ 1,1~~, ~< .(·1 <t _, ~tncl ;· 1· 1 \'.J~;,,, .1'.. ( J_C) 1'1), 11 1 ' 1:cviu 1.ira 
:ll•c:•', 11. (r>), 1· 'l '11 ( \ 

(t] Ii,', 
! ;, ))• , 

II V (~ ! ( ':' 1 

an: l 1 

r• ·- 1 1 c1(:_·' . \ . . \ --- -- - ' 

l.' (1) 1 \ ) ) ' 

11 ~ • l 1 · 1 ; ' 

)1-! (. 

L . .i • :1, 11 

l (JI::~ L 
0

1 -- l J, \. .L 

l~;:;i_,1·_1(1,1 ~;}·1i_f''[, ~L(!(1 

1, ( 2)' l') )-~,;~,). 

!I j 

-t; 

11 1 1l 1 : i·cl ;_;l,1·:1r:i,111·<: 

l I l' I ' () .\ '1 i, i I ] ':C • \ l '. t '' 

>' 1' \ l l ; 1 
f 

J ) i 

I! 



NA 

p 

u _L Cl; ·; i. c: ! ] 
ll° 5 (1). 

cno1 ;1~, c~. (ici(-cJ), 
and n. 

(Fl·~ 
!! 

l. 

1oc 

strn~'.i,itrc ll(J rc~.i 1!nc:,l er 
,r,:iur 1 1.·1.1 or 10 Ltical 

ulic ii· I" i t: \ !: Lond un: P11:1 e11 

J inc on'c. 

rt U.llc1 •.re ar tly 
i h j , F 1 I) 1 - 19 1< (j • ! I 

) ;-~ J ~ ~ • C • ( 1 ~) r ( 1 ) .~ l 1; l l .1 l C ~~ 

F; I ~;, , I 

t i.0 1 \ 

1' 

,(!Fi",}.;'.., 
( )\'[ L1 l 

l ( 1 ) ' 

'' 

c L :1 I • 
1, l or 

:dl 

(1' 1 Cl), 
,J l 

c:·•J L ~;i,, 11 Juu:cr 

L J • 11 <~: L 1 ~ 
{ :·_: 1 \ 

( ;, \, 
\ 'I / ;1 

()1 i I Fi . i 

ll 

r P 
'r '.) • 

ts L:i _ 

Le 

)\ l Cl ii\.< 1 I' ' J F C) ( 1 'Hc1~im~aJ 
Pu ltic:c 

Ct I'C; i C:~vf ~-Ll' t,j (' 11 

( ') ) ( - ;! () [) . .] I' I !J' l ).' l 

[.l I . II\ 
I' I 'J! 1

' 
.!:. (1·)C ), 11 

( 1.c ' ,~.I 
\ )._JI 

}~ c :L c:: ; c· ~ ,, ,, . 

'1 ! i!l!'. _, ! ) • 

~~ Ul:'i (: 

I(~ f j I ! : .. ' ' ) ! \ ' 
( 1tL:1. 

tj 

[ 
.. ( \ ,,, . \ 

\ 

1, 

j) 

1 

l 

l ! 

(?), 1': -) 

' i i ,, . I 'i•:i, I' (; I 

'· 1 :1 .. I :·~ ; ; _l ill.t 

) ' L)~)-C (_) • 

. I 

::.,'L l (l] ! • 



.P .i''. 
aua 

;}_) t! 
•.) ' . 

r5 ' 

J 
ro (1C)('.·;\ 1:. _l " --- '- ( ,' ;t 

for cc on o 1 rrL c d c v 

I 

10'( 

or1~t 

(-.~ l' l i ~ . 11 

u 
lj. 

Oll t1l 
)j 1)1-1 

TH I I" ! i • 'Ti ' /\ . r . ( l IJ ;: ) • I! !; in(;: : r· c (J L11c i (: 1' 
( of 1 r1c1\~ t1l:v. 11 i2-~~~~;~(_l __ J~~-·\ 1 ;~1__,:, 

as1' 

TO\,i, 11 

l : ·11 
\ l 

c~c urt1 >:. 
PolLi.i 

. J r~ . T • 
rrul.Jl ('ii 

( ), 

1! ' .'i' 
r L::::, i I 

( ) i ) ' 1~ 

7 l 1 i 1\: ~; ' 
d l ~JtJ· t 
1'111 ( • 11 

( 1 (1 

(1 11r 

). 

f \ 
\ ! l) ) ' 

11 ; : j l 

i1 

I 
I 

r\ 1''' n 
I·' 

l ' 
l 1 j \ I; } [·, f' 

I I 

l II 
I' 

!1 

in1wr c 

JI 

I,'!'• 
L't t 

l i ! (' t ~ ( : \ ) 

lll. 

l) )' 

(• ! J i t 
( ') 

r. CJ ! 1 

lie funds 
),, (4), 1+21-33. 

c 

rt ax1d 

d lc;Lri utic1 i 

J1 c ·- 1/~ • 

1 ~t l 
01 
L .1 J 

,Jr c~p '· 

1:Ji LJ 1 i I : C j ti C 

!'11J ccc;;'1U'.1!L<.· 

.T (_,:11 r r \·--: l 

1. () 

11 




	Raynor_001
	Raynor_002
	Raynor_003
	Raynor_004
	Raynor_005
	Raynor_006
	Raynor_007
	Raynor_008
	Raynor_009
	Raynor_010
	Raynor_011
	Raynor_012
	Raynor_013
	Raynor_014
	Raynor_015
	Raynor_016
	Raynor_017
	Raynor_018
	Raynor_019
	Raynor_020
	Raynor_021
	Raynor_022
	Raynor_023
	Raynor_024
	Raynor_025
	Raynor_026
	Raynor_027
	Raynor_028
	Raynor_029
	Raynor_030
	Raynor_031
	Raynor_032
	Raynor_033
	Raynor_034
	Raynor_035
	Raynor_036
	Raynor_037
	Raynor_038
	Raynor_039
	Raynor_040
	Raynor_041
	Raynor_042
	Raynor_043
	Raynor_044
	Raynor_045
	Raynor_046
	Raynor_047
	Raynor_048
	Raynor_049
	Raynor_050
	Raynor_051
	Raynor_052
	Raynor_053
	Raynor_054
	Raynor_055
	Raynor_056
	Raynor_057
	Raynor_058
	Raynor_059
	Raynor_060
	Raynor_061
	Raynor_062
	Raynor_063
	Raynor_064
	Raynor_065
	Raynor_066
	Raynor_067
	Raynor_068
	Raynor_069
	Raynor_070
	Raynor_071
	Raynor_072
	Raynor_073
	Raynor_074
	Raynor_075
	Raynor_076
	Raynor_077
	Raynor_078
	Raynor_079
	Raynor_080
	Raynor_081
	Raynor_082
	Raynor_083
	Raynor_084
	Raynor_085
	Raynor_086
	Raynor_087
	Raynor_088
	Raynor_089
	Raynor_090
	Raynor_091
	Raynor_092
	Raynor_093
	Raynor_094
	Raynor_095
	Raynor_096
	Raynor_097
	Raynor_098
	Raynor_099
	Raynor_100
	Raynor_101
	Raynor_102
	Raynor_103
	Raynor_104
	Raynor_105
	Raynor_106
	Raynor_107
	Raynor_108
	Raynor_109
	Raynor_110
	Raynor_111
	Raynor_112
	Raynor_113
	Raynor_114
	Raynor_115
	Raynor_116
	Raynor_117
	Raynor_118
	Raynor_119
	Raynor_120
	Raynor_121
	Raynor_122
	Raynor_123
	Raynor_124
	Raynor_125
	Raynor_126
	Raynor_127
	Raynor_128
	Raynor_129
	Raynor_130
	Raynor_131
	Raynor_132
	Raynor_133
	Raynor_134
	Raynor_135
	Raynor_136
	Raynor_137
	Raynor_138
	Raynor_139
	Raynor_140
	Raynor_141
	Raynor_142
	Raynor_143
	Raynor_144
	Raynor_145
	Raynor_146
	Raynor_147
	Raynor_148
	Raynor_149
	Raynor_150
	Raynor_151
	Raynor_152
	Raynor_153
	Raynor_154
	Raynor_155
	Raynor_156
	Raynor_157
	Raynor_158
	Raynor_159
	Raynor_160
	Raynor_161
	Raynor_162
	Raynor_163
	Raynor_164
	Raynor_165
	Raynor_166
	Raynor_167
	Raynor_168
	Raynor_169
	Raynor_170
	Raynor_171
	Raynor_172
	Raynor_173
	Raynor_174
	Raynor_175
	Raynor_176
	Raynor_177
	Raynor_178
	Raynor_179
	Raynor_180
	Raynor_181
	Raynor_182
	Raynor_183
	Raynor_184
	Raynor_185
	Raynor_186
	Raynor_187
	Raynor_188
	Raynor_189
	Raynor_190
	Raynor_191
	Raynor_192
	Raynor_193
	Raynor_194
	Raynor_195
	Raynor_196
	Raynor_197
	Raynor_198
	Raynor_199
	Raynor_200
	Raynor_201
	Raynor_202
	Raynor_203

