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The Canadian mineral raining ind.ustry has expand.ed rapidly in the

post war perÍod. The total quantity of metal and. non-netal ores mined in

Canada expand.ed over the period from 65.1 million tons in I94B to 420.6

nillion tons in 1971 (an annual average rate of inerease of B.? percent).I

The total net capital stock in rnineral mining is estinatecl. to have in-

creased to more than ten ti¡nes2 the 1948 level over the twenty-five years

to 1971. The total labor input, in terms of total weekly man-hours

worked., by conparison did not increase as substantÍally. Annual average

rate of increase was 1.5 percent for the period. from 2"1 inillion man-

hours per rieek in 1948 to 3"5 rnillion in 1971. The nunber of ç"orkers

ernployed. ln the metal and non-metal nining sectors lfas 81'l1J in 19?1

coropared to 51,494 ín 1948.

over the period. the industry has been characterized. by large

cyclical fluctuations in both nineral prices and. output. These have led

to substantial cyclical variations in the l-abor requirements of the

industry and resulted. in large lay-offs (frires) of norkers d.uring

recessions (.xp"nsions). In L972 T.nternational Nickel Corupany instituted.

a ten percent cut back in production and laid off 4rOO7 ttploy"es.J Ïn

CHAPTER I

IIITRODUCTION

I^Statistics Canada, 9-eneral Re.view of thg--llllneral IndusEigq'
Catalogue No, 26-201.

t'Appendix A.
A/International I'lickel Company, Annua1 Report , 1972' p, 2L"

I



2

tlre past suumer of 1974, massive shortages of labor e:ij-sted in this

conpany and job openings could. not be filled. The turn-around fn tiro

years clearly indicates the instability in n-ining ma.npor{er dernand caused.

by mineral price fluctuations and the cyclical nature of mineral produc-

tion. The purpose of this stud.y is to quantify the relationships

betru.een the d.e¡oand. for minerals and the derived. dernand for labor a.nd

estirnate the lags in ad.justnent to cyclical changes in the d.ernand for

minerals.

Problem__.St-atement

A need exists to establish an enpirical- framer¡ork of the mineral

industry labor narket, consistent r.¡ith tìre theoreticat principles that

deternine the leveI of Labor demandecl by the ind.ustry and. the supply of

Iabor to the sector.

It is nell recognized. by industry personnel that the fluctuations

in ind.ustry labor requirements, due rnaín1y to changes ín mineral prices

and productíon and. the difficulty in finciing r*orkers, have a high cost

to the ind.ustry as rsell as to r¡orkers and mining conmunities" This

stud.y does not proposo to measure these costs but intend.s to establish

the empiríca1 significance of factors affecting the supply of and. denand

for l-abor by the Canadian mineral rnining ind.ustry and. the rate of res-

ponse to cyclical factors.

Overvier¡ of the l,îinins fndustrv Labor }larket

An overview of the nining industry tabor market (n:.eure l-) shows

the flovr of workers through the ninÍng Índustry labor ma¡ket and. deinon-

strates the interrelations within the narket" It is one ind.ustry sub-

division of the national labor narket, with each índustry harring a labor



POTENTIAL EIITRANTS (nel"tine Attractiveness)
Enployed. or seeking enployment elset¡here
Donr t r'¡ish to be employed. now

1)
2)

\racant
Jobs

New
Vacancies

TI
l'Íarket ,

Transactions 

-

Enployecl ltrorkers

*.\____\\

Iulineral I

Reserves I

1
I

@

Quits
(to tate
nen job)

Labor Dernand

1---

Unempl-oyecl
Ì'Iorkers

1
Quits I

(to seetl
e¡aploy- I

ment) )

narket structure sirnilar to that shonn. The flow of rsorkers betr,¡een

markets and into and. out of the total labor force is ind.icated. by the

arrows betr"¡een the top rectangle (Potential Entrants) and. the rectai:gle

below i-t (l,farket lransactions).

A range of faetors influenee the demand. for labor. Changes in

industry strrrctural factors in terns of both fluctuations and general

trends in product dernand. and prices, technological change, capital and

labor substitution and factor costs determine the denand for labor over

time; both the quantity and type of labor denanded are effected. These

ind"ustry structural factors also effect the general cond.itions of employ-

Product Dernand.:
'l'Iorlcl and Domestic

lay-offs,
Discharges 'Retírement

and.
Voluntary
l.fovenent

to
Alternative
Labor
l.farket

Figure I. i{ining Ind.ustry Labor Itfarket

Lay-offs
and. d.is-
charges

I r'""t"" I

I cost 
I
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ment r,¡ithin the industry ryhich are compared. by the trorker to empLoyment

conditions elsel¡here, along rqith considerations of relocation costs,

labor ¡narket conditions and. the probability of finding enployrnent, in

his decision to nigrate. These factors determine the nurnber of ltorl<ers

dral¡n into the industry labor force fron the potential labor supply4 and.

the movement of workers out of the mining industry labor force.

The overvier+ of the mining industry labor rnarket provid.es a very

general context for the stud.y. Not all the variables d.iseussed. above

wiII be analyzed in d,etail due to data and tine linitations.

W
A sinultaneous supply and demand. equation system lrill be esti-

mated. This will determine the significance of the factors outlined

briefly ín Figure 1 and discussed in d.etail later in the theoretical

review of Chapter III. The following aspects are of najor concern in

this analysis for their effect on the suppLy of and, demand for labor in

the Canadian míneral mining lndustry.

i" The fl-uctuations in industry production and. mineral prices

are known to lead. to substantial lay-offs in recession period.s and

shortages of workers in expansion periods. The importance of these ti*o

prod.uct d.emand. factors wiII bo analyzed to establish their inportance in

the deternination of labor d.emand..

ii, The level of capital investnent and. the effeet of techno-

logical change rsill also be investigated. for their net effect on labor

suited to the
provide. the
by workers as
d.one.

4Th" potuntial Ìabor suppty being the total number of r'¡orkers
type of enplo¡ment and
potential labor supply
distinct frorn the hours

the hours of r.¡ork
is the total hor¡rs
of work actually

they are able to
of rsork sought

provided. or being



demand..

iii. A najor problern in the industry is the rate of adjustraent to

chang:-ng conditions. Ineorporation of Nerlove distributed. lags into the

mod.el will provide estimates of the tine for both the industry demand. and

supply to adjust. Estimates of the long-run and. short-run elasticities

of denand. and. supply to faetors affecting the labor market rvill also be

possible by incorporation of this lag"

iv. The effect of wages and salaries in the ind.ustry on the

d.e'manil for and supply of labor rsilL be detennined. I'trages and. salaried

elser+here in the econony r¡iIl also be investigated. for its effect on

labor supply to the mineral nining eeetot

v. The nineral raíning indu-stry is investigated. on the basis of

the tno sectors within it - the netaÌ and. non*meta1 nining sectors. The

labor narket for hourly^paiô (prod.uction) and salaried (roanagement)

gorkers to each seetor is also investigated. It is hypothesizecl that the

tso sectors eompete foi r.¡orkers ancl that the tuo types of workers comple-

rnent each other. This Ínterdependence between catagories of workers and'

mineral raining sectorg is tested. in the model formulation.

The thesis results rri}l be of value to the ind.ustry and govern-

ment by:

i) provid.ing ernpirÍcal infornation on the faetors underlying

the r¡ide fLuctuations in ind.ustry enplo¡rnent and. thereby

facilitate improvernent of contra-seasonal and contra-

cyclical empl-o¡rment prograns specific to the raining

sectort

ii) enabling inining coinpaníes to more aecurately deternine

Iaborr s response to changing cond'itiong and' to plan



iti) establishing the structure and ínterreLationships of

the ind.ustry labor market, a basis r'¡ill have been formed

to t¡hich aore specific stud.íes of the rnining ind'ustry

labor market can be related.

OUTLII'IE 0F TEE STIIDY

approprlately, and

The stud.y is divided. into six chapters. FollouÍng this íntro-

ductÍonn Chapter II presents a revlew of the Canadian mineral nnining

ind.ustry r-rÍth partÍcular reference to the role of agriculture. The

relevant economic theory is revier,¡ed in Chapter IfI. In Chapter IV

variables to be analysed are specified. and. h5¡potheses about expected

resufts are prosented.; a review of previous studies is given; and the

form of the econornetric mod.el, its l-iaitations and problems associated

sith íts estimation are d.iscussed.. The results, lirnitations and. inpli-

cations of the study are discussed in Chapter V" In Chapter VI the

conclusions and. suggestions for possible further studies are presented-'



A REVIE}I OF THE C¡NADÏAN I'IINING IIIDUSTRÏ
ifITE PARTICUTAR REFEREI'ICE TO TEE

LABOR IIARIGT

Prod.uction of the Canadian l.{ineral Fliníng Industry

The total quantity of netals and. non-metal-s rnined in Canada has

expanded rapidly in the post-v;ar period fron 65 million tons in 1948 to

421 rnillion tons ín 19?11 (fa¡te I and Figure 2). The total quantity of

metals and. non-metals ¡nined. in Canada has shol¡n a steady inerease of 9.O

pereent per year in the post-war period ruith only tr+o d.eclÍnes in pro-

duction being recorded in 1958 and. 1969. the average annual rates of

gror+th for metalLic and. non-rnetallic minerals were 9"2 pereent and. 9.1

percent respectively.

Provincía11y, rnining production (exclud.ing fuels) has expanded

considerabty in every province with the rnajor producer (QueUec) shorving

the most uarked. irrc"u.=u.2 The tonnage of ore mined and rock quarried

in Quebec increased by 9.O percent per year in the post-uar period, fron

24.5 rnillion tons in 1948 to 163"9 ¡oillion tons Ín 197I. The continuous

expansion Ín output in Quebec likely creates a different pressure on

CfiÀPTER TI

lThe 1*"t year for r¡hich Statistics Canad.a d,ata are available.
c'The provincial ftuctuations during the post-i'rar period are

illustrated by the changes in the tonnage of ore mlned and. rock quarriedt
as a provincial breakdonn to rnetals and. non-inetals is not available
(na¡te II and I'igure 3).
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Year

À]'IIWAL TOIINAGE 0F ]fIIülILAl, ORE l'lIl'lED IN CAIIADA

BY SECTORS, L943-r97ra

1944
L949
1950
T95I
r952
r951
r954
t9r5
r956
1957
1958
r959
1g6o
1961
rg62
L965
l-964
L965
1966
l-967
I96B
1969
1970
T97T

I,[etaI

TABLE Ï

36,876.8
43,13r"7
45,9L5.9
48,791"7
52,343.7
54,+35"2
59 rOI4.4
69, lBB. B

77,79r.7
a4,740.4
78,755.4x
99rOBO.B

ror1633.9
99,4r7 ,6*

rL3,263.4
r24,463.2
r4L,25r.O
L7A,574.9
162,266.8x
t86,536.6
206,016.6
l39,578.6+
234,86A"7
273,LOB"Ix

l,lon-l'íetal

2A,213"I
26 ,690.9x
15,740.4
37,440.O
37,572"L
59,672" 4
57,726 "9
55,229.r
61,576 "9
70, BO9. ?
67 ,269.6x
79,690.7
87 ,366.O
95,917 .7

}OLr"157.9
r2o1799.4
134r7BL.7
L47,144,2
L72 r 42L.4
r7Br2O3.I
I77 ,285.O+
L83,138.7
lB2r 4B2.5*
ra7 ,476 "t

.lro00tons. ..

lotaI: Irtetal and. l,lon-l'{etal

B

===-===:=====-========:====-=======-============:=======- 
l

.,.'
a The tomage of meta] and non-metal ores ¡uined in Canada and 

: :

cLoes not include stone or rock quarried and fuel extracted.

*Indicates a decrease in anirual production refative to the leve1
of the preceding year" 

, ,,,,

Source:

Statistics Canada, Geqeral- Revi-er+- o:f th_e I'iiner.af- Ïn*gst¡-i-esr
Catalogire Number 26-20I (Ottar'ra: Information Canada, annual).

65,t}g.g
70rO22.6
ar,656.1
a6,231.7
89,855.8
94,ro5.6

M,741.3
t24,4L7 "9L O,968,6
L55,].5O.5
146,o25.Or"
l.78,77r.'
).e,8,999"9
L95,154"9
2L5 r02l..3
245,262.6
276,O12.7
325,923"I
734,688"2
164,719.7
318-3,54r.6
372,9r7.3x
4L7,35r.2
420,584"2
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turnover compared. to other provinces in lvhich erratic changes in output

occllr.

Prod.uction in Ontario expanded. less rapidly with six reversals

ín annual production (average annual post-war rate of 6.1 percent), from

30.5 million tons in I94B to 109.? million tons in I9?1. Ontario and

Quebec have accounted for more than 50 percent of mineral output over

the years.

In the l,iaritines the tonnage of ore mined and rock quarried in

the period 1948-1971 has increased. at an average annual rate of 18"5

percent from J.6 to 77"4 million tons, i¡¡ith the rnajor part of the ex-

pansi on due to increased. mining in Neryfoundland. and Labrad.or. Prod.uction

in lVei+found-land increased. at an average annual rate of I9"1 percent lrith

five reversals in production levels. In contrast, ller'r Bmnsl'¡ick had. the

largest number of producti-on reversals (ten) in Canada.

British Columbi-a is the fourth rnajor mining province. In L971-,

49"0 million tons of ore and. rock tsere mined in that province. This

compares with 12.4 nillion tons 10 years earl-ier and 7"6 million tons in

1948. Production in British Columbia represented 11"5 percent of the

total national production for that year" The avelage annual rate of

grovrth in British Cohmbia during the post-rvar period nas Ç.J percent

l.¡iih six reversals in prod.uction.

In the Prairie Provinces, the tonnage of ore rained. and rock

quarried totaled.28,5 million tons in 1971, rvith 16.5 million tons of

that being mined. in Saskatcher,¡an. I'ianítoba and Alberta accounted for

lO,J and 1,? rnillion tons respectively. i.lost of the increase in produc-

tion on the Prairíes has occurred in lianitoba and Saskatchet¿an over the

last ten years' rn the period 196r to 1971 production in i'ianitoba
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increased. at an average annual t-ate of 9.2 percent frorn 5.0 million tons

io 10.J mil_lion tons, rr¡hile output in Saskatchelvan rose at an ¿tverage

rate of 22.9 pexcent per year from 2.4 nillion tons in 1961 to 16"5

inill-ion tons in Lg/I. ì'ianitoba, Saskatchenan and- Alberta had four,

seven and. three procluction reversals respectively.

the tonnage of ore mined. and rock cluarried in the Yukon and.

l[orthr.¡est Terriiories increased at an average annua]- rate of 2I .'l pet-

cent during the post-rvar period from O.J million tons in I94B to a high

of L3,6 million tons in l97O (production in 1971 decl-ined to 9'5 million

tons). The roajor part of the expansion has occurred over recent years

lvith ferv production reversal-s. Production in the far l[orth in ]971

accounted for 2.2 percent of the totaÌ national tonnage of ore nined and

rock o,uarried.

Internationally, Canada ís arnong the l'¡orldrs largest producers

of some minerals. The total quantity of minerals produced from metal

and. non-netal ores mined in Canad.a was 76.1 million tons in 1971, 8"9

percent of the total i,rorld prod.uction of 852.2 million tons (ÎabIe III)"

Infornation on the tonnage of ore nined. by cor:ntry is lacking.

The United Nations Statistical Yearbook d.oes not report the quantitíes

of ores mined. in different countries. It cl.oes hoi¡ever provide data on

the tonnage of minerals produced in different countrj-es from ores nined

r¡ithin that country or irnported from others. To estimate tire signifi-

cance of the Canadian raineral rnining industry in a v¡orld. context' the

production of mínerals from ores mined. in Canada, as v¡ell as the pro-

duction of minerals l¡ithin Canada, is compared to the total r¡orld'

prod.uction.
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Statistics Canada, Catalogue liumber ?-6-2OL3 provides data on the

prod.uction of minerals from ores mined in Canada, some of tthich are

smelte¿ or refined outsid.e Canada, r.¡híle the United L{ations Statistical

Yearbook provid-es infornation on the rnineral prod.u-ction l+ithin Carlad.a.

'Ihe minerals covered in the catalogue are not the s¿lne as those reported

in the United Nations Statistical- Yearbook. The Yearbook covers some

metal minerals not nined. in Canad,a or reported. in catalogue number 26-

201 (chromiun, bauxite, manganese ¿rnd r¡airadiu:n) ühile it does not cover

all rnetals reported. in the catalogue (bisrnuth, cadmium, calcium, cobalt,

columbiu¡r, plati-uum, selenium, tantalum, tellurium, thorium, indium and'

yttrium). For non-metals, the yearbook covers salt, asbestos, potasht

phosphate and. sulphur (also covered. in the catalogue) as well as

diamond.s. The catalogue also covers many other non-metals that are

mj-ned. in Canada but not reported. in the yearbook.

Table TII shons the production of mineral-s as reported. in these

sources for the years 1965 fo ]-97:...

The production of minerafs from ores mined in Canad.a Ìras shor'¡n a

general upward trend for both netals and. non-metals but rvith some fluc-

tuation. Ilorld production, bY cor,rparison, has shown a steady increase,

with procluction of both metal and non-rletal ninerals increasing in every

year sholrn.

The world nineral marliet is characierized. by a large number of

prod.ucing nations in each mineral and. althòugh Canada is among the top

producers of many ninerals, Canadian production d.oes not dorainate the

1'statistics Canada, Gsneral Review of the l,íineral f.ndustries,
Catalogue l{urnber 26-2OL (0ttar+r: fnfornation Canada, annual), Tables
14, 18 and. lC.
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r.rorl¿ market. In total, Canadian production reported. in Statistics

Canada, Catalogue l'iunber 26-2OL at 76.1 nillion tons ttas 6.76 of the

r¡orld's total mineral productio n of 852,2 nillion tons.4 lt only those

minerals reported. in the United. l{ations Statistical Yearbook are con-

sidered, the production of minerals from ores mined in Canada as derived

from Statistics Canada, Catalogue I'iumber 26-2OL, is 65.0 million tons,

7,6 percent of total r,¡o:.fd production. The production of rninerals5

r¡Íthín Ca¡rada (ftot ores mined. both in and. outside Canad-a) was 4']..4

million tons in :-g/L, !.6 percent of total world production in that year.

Ttre United. Ì'Iations Statisiical Yearbook reports the production

of minerals by country for the major minerals. In I97I' Canada produced.'

32.7 ¡1IILion tons (5.7 p"""ent) of the r'¡orfdrs metal production and l4"B

nillion tons (5.4 percent) of the non-metal productìon.6 Canadian pro-

duction of uranium accounted. for 20,2 percent of total world productiont

second to the United. States that produced. 49.9 percent. Canada is the

largest prod-ucer of nicker rvith production in 19?1 aceounting for J6'2

percent of ryorld. production. Canad.a l,Ias afso the major producer of zinc

(Zl"Z percent in IgTt). Canad.ian production of molybdenurn ivas the second.

largestintherrorld-inI9?land'accountedforLs"3petcentofworld

production.

of the non-metals, Canada is the r'¡orld.rs major producer of as-

bestos (1O.7 percent of r¡orld production in 19?1) and accounted lor L'l"7

4unit"d. Iüations Statistical Yearbook, 19?1, pp, 184-208.

6- rbid "

6toru.
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percent oì n o"fA potash production and' IJ.2 percent of sulphur produc-

tion and was the second and third. largest producer respectively of these

trEo minerals.

The value of Canadian rnineral production has risen over the

post-'ar period to reaeh $1.4 billion in 19?1 ($0.1I ¡niÌlion less than

the record level of 19?O). Tab1e IV and' Figure 4 show the grovth in

the value of the rnetal and non-metat sectors of the ind.ustry since 1948'

Six reversals oecurued for metals and ti+o for non'-metals. The reversal

for t95B was the largest value reversal for both rnetals and' non'-metals'

l4íneral Prices

Value of Productíon

statistics canada only publishes annual netal prices for gold''

sirver, copper, lead ancl ,i1ner? hor+ever, it does publish the values and'

tonnages of rninerals inined. Tab1e V shows annual average metal and'

non-neta] prices in current d.ollars since 1948, calculated' by d'ivid'ing

the an¡.uaI values by the tonnages mined'"

prices in both sectors have not shor,rn any marked trend' over the

post-Har period. l[eta} prices have increased at an average annual rate

of O.J2 percent with eleven declines on the level of the preceding year

over the tgenty-three years since f948. Non-netal prices increased' at a

stightly higher rate of O"8B percent per year but shor'¡ed' the sane nurnber

of declines over the Peri-od.

price leve1s for minerals in constant 1948 d.ollars (Table VI)

Tstuti"tics Canada, op. cit.
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ïear

å.:rnual Va1ues of l'b-neral Prod.uciion
of Canada b¡r Secior, I94B-L97Ia

1948
1949
1950 .,
1.o:q1

tgí2
t953
I q54

7955
L956
L957
19iB
1959
!960
196r_
1A''2
Lg53
rg6+
rgES
l"956
1967
1958
1.969
ì o?rì
19?1

I,ietal

TabÌe I-V

.. A88,287.A
538,967 .3
6t7 ¡238.3
745,877 .6
'128,458.2+
7A9,92O.5x
8O2, 4O1.4

1,O07 ,Aig.5
1',L46,349.6
1,159,579.2
I,t3O, l.60 .4*
!,j7o,6+e-,
r,+06,558.1
r,ij"l ,l-59.lx
t, +96,43+ .O
!,5O9,ii6-9
i,701-,6+8.5
1,9A7,i75.9
r,98ri,672.6
2,285,279 .5
2,+92,r99.6
2,j1i,izJ.4x
5,O7i,i++.L
2,9+O,2A7 .O+

I.Tonl.Ietal

67,O97 .5
6+,5A5.2x
9+,72L.6

rL7,+LA.2
12+,493.J
l.2+,999.6
r2B,Oi].5
L+4,920.8
l.60,1+1.6
169,06l. t-

L5O,i54.Bx
r78_,2L6.6
L97,505.8
2\O,+67 .B
2r7 ,453.O
253,452.4 '

2E7,+97.O
527,2i8.9
1'oi,387.7
406,269.3
4+6,922.2
45A,LeA.7
48C,537 .6
5OO ,826.8

lotal: lleials
and. IIon--rTetals

l8

555,j85.1
60j ,552.5
7rl-,g5g.g
86r,2g5 .A
852,95L.5x
834,92O .tx
g1o,+19.9

L,L52,76A.3
L,706,69L.2
1,328,6+0.1
L,2BO,5L5.2x
L,5+8,865 .L
1,604,a63 .9
L,597,626.9x
r,7t3,887 .O
r,'762,989.3
L,g8g,r+5.5
2,23+,81_4.8
2,3+8,060.5
2,69l-,548. B
2,939,52L.8
2,827 ,"lL2.rx
1,553,83]_.7
3,441,r11-Bx

A:rnuaL
Percent
Chan3e

ÐtTiro prcduciion of ihe netal_s (copper, gold, lead., nickel ,

sj-lver, zírtc, etc.) is'given as far as possible on ihe b:sis of the
qi;anlrtì-es cí -eta1s reccu-ereä in sraelbers, a:rd. ihe total- qu.aniiiÍes in
each c¿rse arte vshr-3ci chrefl-3' ¿rt ihe ¿veiage na¡ket price of the refinecl
n;t¿r1 in a recogtize'J r^z:Let. there are iirus include'i ic sc:re ces?S

ti¿ r,al-ues iha.i have accruecì-ì l ti-re snelting or reflning of neials
or;tsiåe oí Cadad."

8.7
18.O
2L.O

-r.o
-2.L
11.4
270

L3.+
L.7

:5.6
2I.O
t.o
-.+
7.1
,o

T2.B
12.4
5.r

L+.6
o)

-j.8
25.7
-Õ.2

"In,ii-ca.tes 4:crease i-n tb.: val'iie
i1:'+ ç'xeczilr:i3 1i:lr.
a--,-^^.¿tL,J: -'t. J t.t: tJ:¿ ù L

Ct't. i;o .

c¡ C:-n:.da, Glnelal
2r-2O1 (0 iratta t

of orociu.ci'i on cn the l-:çel :i

P.evi =r¡ cf
Lnfo¡r:riion
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Annua1 Values of i'ünerel P¡'odr-¡ction of Cana¿a
by Sector, 1948-1971



Year

AiIINUAT AVERAGE }'ETAL AND I[O].I-i;IETAI, PRICES TN

CÀN¿LDA IN CURREI'IT DOLLARSA

T948
'ì q¿q

1950
1951
r952
t-953
r954
1955
L956
L957
L95B
L959
L96O
Lg6L
Lg62
1963
1964
L965
L966
l-967
rg6B
L969
19zo
L97I

Irletal

TÀ3LB V

L3 "24
12"43*
13"44
L5 "29
r3.9Lx
13 'o4o
13"59
r4.56
r-4, Bt
t1"7 ry
14.15
L3.AT
13.83
13 "95
17"2r+
L2.Izx
L2,O4x
10.68''+
12.21
L2.25
L2.O9*
12.5+
I'.OB
12,6Ix

llon-l'tetal

2"17
2.4t
2,65
3.OB
7.3L
3.L5#.
2,18x
2.62
2.52x
2,38+É
2.21x
2.21
2.26
, 10{-

2.t3+
2.Og+
2,L3x
2"22
2.LOx
2.27
2.52
2.45+
2,61
2.67

.$ per ton .

8,52
B,61
8.71
9,98
o /o+
J 

' 
AJ

8"87*'
8.25*
9.26
9.26
8.56x
8.76
8"66x
B.4BrÉ
B. r7+É

7 "97x
7 ' l8r(
7.20
6.85x
7.01
7,77
ð al/. oo
7 "5Bx
B.5I
B. IB*

Total: IiÍeta1 and lfon-l'leta1

20

"C"I"ulated. by dividing the annual values of mineral production
by the tonnage of ore mined.

',ÊIndic¡ates a decrease in pr.ice relative to that of the preceding
yearc

Sour_ce:

statistics canada, þrerat Bsviet¡ or tne rlij-neral Indqstries'
catatogu.e t'[ur¡er ã6-ãöl-(ótt*-* -iniornatio. ctffi



Year

A]'I}TUAL AVER¿.GE I,IETAL Ai[D TüON_]'NIIAL PRICES TN
CAI..ÍADA IN COI{STAi\¡T ]948 DO],LARSA

1948
l-949
1950
195r
r952
r953
r954
r955
r956
L957
t95B
r959
1960
Ig6r
l-962
L963
1964
L965
L966
1967
1968
L969
1970
1971

I'ietal

TABLE VI

L3.24
12. O6rf
12"67
13.o4
11. 5Bn
10.95r+
TL.14
12"L3
I?..L6
ro,g1x
IL"T2
10,61
10.43tr
l-o,47x
9'eo*
B.'l6x
8.62x
7"46+
8.24
.7 0'7+1.

7.56x
7.50x
1.57
7.10#

iion-i.Ietal

"{i per ton .

2.37
2,3ox
2"5o
2.63
2,76
2.64x
r.ggx
2.TB
?_.o7x
1. e9x
r.77x
T.7L+
1.7r
r.64x
1.53-x
1. 51lr
r.53
L"55
r,42r,-
T"48
1.58
r.47,É
r.52
1. 50

lotal: I'íetal and. ltron-i.letal

2L

8.52
8"35+
B.2t*
8,52
7.gox
7.45x
6. Bgn
7 "72
7.6ox
6 

" 
B1*'

6.79x
6 "6ry(
6 "42x
6 "t7xÃ o'l JÉ

5,r9å'
5,160
t1 '7 OYr

4"72x
4. BO
ll .70x

4.51x
4.92
4"60x

index for Canada.

:LA*fndicates a d-ecrease
year.

Source:

aCalculated. by deflating current prices by the consumer price

Statistics Canada, Gegera! Revieu,oÉl¡e I'liner 'Catalogue I'iu¡nber 26-2OL 
"

in price relative to that of the preceding



have shoi.m considerable dcclines on the imraediate post-uar levels.

I'Ietal priees ¡ose in only nine years while non-metal prices inereased.

in eleven of the tr+enty-four years since l9qg.

, 
,apital Investnent

Table VIf and FÍgure 5 show the post-nar grouth in capital

stock, annual produetion and total r,reekly man'-hours of the nineral

nining industry. The totaL net capital stock has increased steadily to

more than ten times the 1948 level over the years ro L973.8 This corn-

pares to the 44.2 percent increase in total r.reekly man-hours and tho

more than six fo1d. increase in productÍon over the sane period.

Labor Input

M
Table VIII shoÌ¡s the total number of managenent and production

y¡orkers 1n the rnetal and non-nretal r,rining ind.ustries. The total m¡¡iber

of irorkers in the mineral mining ind.ustry inereased from 51 ,494 in ]-9ß

to 811117 in l-97]-" The total nuuber of production r¡orkers in Ì971 r+as

611180. The nurnber of managenent employees r+as 17 r9t7 "

The total nuraber of ernployees in the netal mining industry

inereased at an average annual rate of 2,OB pereent since 1944 to reach

66rjlz in 19?1. Production t;orkers in that sector increased from 17'7O5

in 1948 to 5lrlI? in itg|i*. I'fanagenent staff, by comparison, increased'

from 4, 42O to L4,Bg5 over the same period. (over three times the leve1

of 1948) "

22

the capital stock flors for the mineraì- mining sector.
BRufu" to Appendix A for estÍrnation procedure used. to determine



Year r0OO Tons

.{n¡ry-.qI- li,-þ-q ¡ qlf r o d" "ëglf f e!Ct-,t-"jÈty--f ¿ "-H. "_r"b.

Cai'TADIel'I I"III'IERAL i\iINïl{G ïI\TDUSTRY - CITPITAL, ï,Á30R AND PRODUCîION

19+A 65,109"9
1949 70,022.6
1950 8l.,656.1
I95L 86,231.7
rg52 Bg,B55,B
Lg5t g4,ro5 

"61954 rr2,74L.3
1955 124,4r7.9
7956 l-40,986.6
1957 r55,L50.6
1g5B 146,O25.O
ror5g r7]r77r.5
1960 188,999.9
1961 rg5,4O4"B
1962 2r5,O2L"5
1965 245,242"6
t-964 276,032"7
L965 125,923.L
1966 314,68A.1
tg67 164,719.7
1968 383,34r"6
1969 772,9r7 "tl97O 4t7,35r"5
L97r 420,584"2
L972
r973

fndex
I94B=1O0

TÁBLE VIÏ

too.o
ro7. 6

r25,4
l32.4
158. O

L44.5
L71,2
r91.1
2l-6 "5
238.3
224.3
27 4"6
29o.3
JOO.O
330.2
176.7
424.O
500.6
5L4"O
560.2
5BB. B

572.8
641.0
646.O

' 000

2,30r"5
2,473 .6
2,594"2
2,791.1
2,9r9.5
2,77L.o
2,758.1
2,860.9
3,O79 " 4
5,L49.4
1,O39.8
3,LL7 .B
3,OT4"3
2,9or.7
2,88,6 "O
2,849.7
2,892,9
3,063.5
1'OBL,3
3,Ogg.6
7,L90,5
3,064,5
3,309.3 ^
3,3L9.6r

ïndex
1g48=100

100.0
ro7.5
ILz.7
LzI.4
126.9
r20.4
119.9
124.3
L15"8
136.8
L32.L
L35.5
111"O
126.L
r25" 4
r23.8
L25.7
I37"L
r53.9
134"7
T78..6
r11.2
L43.8-
r44"2'

============-=:::=======-========-:=============-===============:========================

tstrti"tics Canada, Genela-l- !.,qi[-qrr of 
-Lhe J,'.iner-al I¡Èucil:ies., Catalogue l'iunber 26-20l

(0ti"..o.,InformationCanada,;;ta1sfrornTab1eIII)
b_."sietis'üics Canada, Revie_q qJ i'iaq-Hqurs and liou-L1y Eer.ni¡gs, Catalogue lfunber 72-202

(Ottana: Informaiion Canadar rrrtãp

"strti"tics Canada, ¡-illerl']0api-tal F1-o.ws and. Stockg, iianufacturiJliq, Canglla, 192-6-196O
irielhqjp&gy., Cat. tlo. 13-522 (Ottatta: Inforrnation Canada); and Statistics Canada, _P¡i-qe.!,g.
and Public I4l'-estnent in Canada, O!t1-ook-eJnd. Reejqnal -Estinates, Cat. liîo. 6L*2O5 (Ottr,+a:
Informaiion C"rr"ffi

d_*Prel-ininary actual"
õ-Expecied..

tt9?t average r,reekly hours worked are not avaifable. Estimated. by assuming the
average weekly hours rvorked in 1971 is the average for the preced,ing three years.

23

Totaf I'let Capiial Stockc

$000,000 1948 dol-lars I94B=10

645
661
772
839
851
86B

rro0B
r,2o3
L,4+7
L?667
1,804
2,Ogg
2 1266
2,269
2,129
2,478
2,694
2,874
1,279
3,7L9
4,L78
4,643
5 rl'60
5,601 _

6,1.55d
6,gzLe

Consiant

645
647
69o
7L6
710
729
841

1root
1,188
I1126
I,598
1,610
L,7L7
I,7O3
r1728
I,792
r,910
2,008
2rzLO
2r42O
216Ll
2,777
2,986
1,r52
3,106

fnd ex

100,0
ro7.4
lr1.5
rlo "L
r32 "1
134.6
156.1
186"5
224"1
258.5
279.7
125.4
15r.1
35T.8
36l-.L
584.2
4r7.7
445 "6
508.4
576 "6
647.8
7L9.8
800"0
868.4
954.7ð

T,O71"Oe
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The total number of r'¡orkers in the non-rnetal nining sector

increasod frorn 91604 in 1948 to 15n1O5 in 1971. The nu¡nber of produc-

tion gorkers rose to 12rO6J in 1971. The mrmber of management employees

rose fro¡\ 957 in 1948 to 3,042 in 1971.

These figures compare sith the si¡nilar increase of 59"2 percent

in the total national level of employed l¡orkers, from 4"95 nitlion in

194a to ?,BB million in l97o (raure IX)"

I'Iu:lÞ_ef o-f I'iæ-Eg.uJs,

The total mmber of vreekly man*hours potentially available to

the Canad.ian labor market ís more than 50 percent higher than the 1948

leveL (fa¡te X). The hours mad.e available and. the total iteekly hours

vorked have also risen to over !O percent of the levels in t948.

Table XI shor'¡s the total weekly man-hours of salaried and hourly

rated. employees in the metal and non-metaI mining indus'cries.

The average hours l'¡orked per iteek by each hourly rated and

salaried. norker have shor.m a consistent dor.¡ni.¡ard. trend in the post-war

period.

The total labor input (totat weekly man-hours) of the mÍneral

nining industry increased. frorn 2 1278"4 roillion nan-hours in 1948 to

3r27L.1 nillion man-hours in 19?f (an average annual rate of increase of

I.?1 percent). The labor input into non-¡netal nining rose at an average

rate of 1.92 percent per year' fron 417"2 nillion man-hours in 1948 to

62I.6 million in 1971. The labor input into rnetal mining rose from

1,861.2 million man-hours in 1948 to reach 21649"5 in 1971 (an average

annual rate of increase for the period of I'J2 percent per year).

Tlie total r"eekly rnan-hours of safaried r.¡orkers rose at a ccn-

siderably higher rate than that of hourly paid. r'rorkers, in both the



Year

Civilia¡
Population, L4
Years of Age

And- Over

1948
l-949
tg50a
L95L
L952
L953
L954
t955
r956
r957
1958
r959
r960
r96r
tg62
L961
l-964
L965
Lg66
l-967
r96B
L969
1970
1971

TilE CAI'IADIATI LABOR FORCE (I.N.T.MNR OF IIORT,TRS)

9,123
9,254
g,6LO
9,696
9,913

LO,L27
LO,762
10' 571
10,807
LL,r23
]1, JBB
11,605
11, Brr
L2,O51
L2,2BA
12,576
12,BLT
11,r2B
L7,475
L3,874
L4,264
14,638
15 ,016
L5,785

TA]3LE ÏX

Employed.

rooo .

4,954 Bl-

4,991 101
5,056 r42
5,155 BI
5,219 105
5,271 1r5
5,255 22]-
5,371 2r4
5,585 L97
5,711 278
5,706 412
5,870 172
5,965 446
6,055 466
6,225 3gO
6,375 174
6,609 124
6,862 280
7,152 267
7,379 1r5
7,177 382
7,780 182
't,879 +95
B,O7g 552

Unemployed
Unemplo¡rment

Rate

. percent..
1" 61
1, 98
2.73
1.55
r.96
2"14
4.04
7OZ
) oo)

3.4L
4,67
7.o4
5"96
6.96
I "L5
5 -90
5.54
4.67
3.92
7 "60

. 4.O9
4.82
4,68
5.9r
6.40

27

=====================================-_======= ===---======================================

a,-*ltrerrfoundland included. froa 1950"

Squrc_e_:

Canada Yearbook, various issues"

Total
Labor
Force

Not in Labor
Force (14 yu"r"
of Age or Over

.tooo . .

5,035 4,088
5,092 4,L62
5,rg8 4,4L2
5,216 4,460
5,144 4,549
5,186 4,7 4t
5,+76 4,886
5 r5A5 4,986
5,782 5,025
6, o0B 5,rt5
6,117 5,250
6,242 5,763
6r4Lt 5,42Q
6,52L 5,53L
6,6L5 5,665
6,749 5,7A7
6 ,971 5,884
7 ,L4L 5,9A6
7 ,42O 6,055
7 ,694 6,179
7 ,grg 6,344
BrL62 6 1475
8,374 6,642
8,63L 6,754



Àverage \IeeklY Hours of
iiourly Rated Ì,lage Ea-rners'

Ycar lil-I lianufacturingb

1948
1949
1950
L95L
l-952
L953
L954
Lgr5
r956
l.957
1g58
r959
1g6o
L96L
L96za
r961
L964
r965
l-966
l-967
rg6B
l.969
1970
T97T

TliE CA].{ADTÄN LA3OR I¡ORCE (T'IIiæNN OF I'TÀ]{_HOURS)

42"5
42"2
42"1
4L.7
4L,5
4L.3
40"7
41, O

41 "O
40.4
40.2
40.7
40.4
40,6
41. r
4L.5
4r.7
41. B
4r.t
40"9
40.9
40.6
39.8
38.9

IABLÌT X

Total ileekly Iiours Totaf iieekly Total- \Ieekly
Po teniially
rtvailabled

784.90
390"52
406.5O
404.32
4L2.22
4r8"25
42r.71
413.4r
447.O9
449.17
457.8O
472.32
477.97
489 "15
5O4.7L
52O.24
514.47
548.75
556 "52
567 "45
581.40
594"10
597.64
598.48

=========-:=-=:==:======-==--==================--a===================================-===

a--tlo o.ara avaíIable for 1962. Àverage of the r'reekly hours in 196I and' l-962"

b..a comprete set of data on average hours of salaried and. hourly rated wage

earners in manufacturing is not avaiLable.

c_-!.istimated by assuming the average hours l¡orked by hourly rated. employees in
nanufacturing is the same as that for aII r¡orkers'

d-?roduct of the total civil-ian population, 14 years of age or over' and the

aveïage rreekly hours of hourly rated wage earners' aLl manufacturing'

eproduct of ilre total tabor force and the average rieekly hours of hourly
rated l'tage earnersr all manufacturing'

f-product of the total number of enployed. and. the average iveekly hours of
hourly rated Ï¡age earners, all manufacturing'

Iiours
Availablee

28

cmall"lon . . .

2L2.98 209.55
214.88 2LO,62
21g,BB 213.87
ZIB.34 2L4,96
22L"7a 2L7 .42
222.44 2L7,69
222"A7 2L1.BB
228.99 22O.2L
237 "06 228,99
242.72 23r.53
246.7L 229.38
254.05 218.91
259.OO 24O "99264.75 245.81
2?1.88 255.85
2BO.O4 264.56
289.11 275,60
29A.49 28,6.87
106.45 295.38
114,68 Jo1.BO
121,89 308.26
53r"18 7L5.87
133.29 113"58
335.74 114.27

Iiours
\iorkedf



ÞoU",ce.:

The d.ata for the period 1948 to 1961 are taken from: Statistics Canada,

&e_vi_ei,' of_ l.ian-Hours and Hourly EeIninÊg, :'945-6J., Catalogue Number 72-202"

The data for all years afier ]961 are taken from: Statistics Canad.a,

larnþgs .and lIourg of \fo4-k*ån l,ianufaçJurine, Catalogue l[umber 72-204, various
issues.
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"stuti=tics Canada, ReÈ@llourli¡ &arníngÊ,
Catalogue ifu.mber 72*202.

and 4 of lab1e ïX.

"Arrn""g" of the average i^reekly rnan-hours in 1951 , L952 and
1953.

Ìì"The oroduct of colunns I and 2 of this table rviih colu¡ns 1

dT"iirrted by assuming the chatr¿3e on the ;oreceding year is
O.IB percent (the average rate of change in those years for -,rhich d.ata
i'¡ere availabl-e"

"St.'ri*tics CanaCa, Earni}&s -a¡llJisgrs--qf ilork in -l;anufactul:inq,
Catalogue i,li.imber 72-204, Ðata on hours t.¡orked bJt salaried enployees in
mining are not avaifabfe.

f' 'The product of colurnn 6 of this table with co}umns 2 and 5 of
Table IX.

"5t
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ríìetal and. non-inetal mining sectors. The labor input of salaried. ttorkers

into the rnetaL and non-neta1 mining industries rose by 5.67 anô,5.27

percent respectively per year over the period shov¡n-in Table XI. For

hourly paid uorkers in the raetal and non-metal mining sectors, the

average annual rate of increase r¡as 1.25 anð. 1"48 percent respectively.

Cost of Labor

Tota1 Salaries and \trages

Table XII shows the total nage and salary bill-s for production

and. management staff in the metal and non-rnetal rnining sectors.

The r*age bill paid to production enployees in the mineral mining

Índustry increased. more ihan four fold. in the post-vrar period, r+ith the

labor cost of production empì-oyees in the non*metal minlng sector in-

creasj-ng to ¡nore than five tirnes the 1948 level (g+rOee thousand dotLars

in 19?t). , The labor input of production enployees in the metal nÍning

sector increased by almost four times to 444r571 thousand. dollars in 19?1.

The level of salaries paid to manageroent rose to 168"f and. 28"8

nillion d.ollars respectively Ín the netal and. non-meta1 nining sectors"

The increase in the metal nining sector lras nore than ten tirnes the level

of 1948. The total salaries in 1971 for the non-netal rnining sector rvas

over nj-ne tírnes that of 1948.

-{gqf_egc._Ð_a.1er-ie.q_e¡g-_Uq&ee

ment

Tabl-e

The average annual sal-aries and. wages of production and. manage-

enployees in the metal and non-metal mining sectors is shorvn in

xIlï,
liages and. salarj-es in uetal rniníng have tend-ed' to

in the non-metal mining ssctor. Salaries and- wagesthose

be

in

higher than

both
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é.VÞ_RAGE AIfI.TUAL SILTARTES ÁND i¡ÀGES OF PRODUCTÏON ATID

I¡ür.ì{AGEilEli't STAFF IN lHE CANADIAI{ I'II}IERAL lrtlitilNG
TIÚ}USIRY ]N CURRE]JT DOLLARSA

Year

t948
I O/O

1950
1951
r952
r953
r954
1955
r956
l-957
1958
L959
1960
196r
Lg62
1963
L964
L965
L966
rg67
1g6B
l-969
r970
L97I

T¡-BIE XTII

Prod.uction

I.letaI

2,657
2,77O
2,872
3,j-77
5,451
1,566
3,550
3,8L9
4,O97
4,342
4,527
4,642
4, BOl
4,8o5
5,o52
5,O58
5 1267
5,527
5,9LI
6,6LO
7,l-35
7,451
8,29O
8,697

I,lanageinent

3,5Ar
3,7 46
3,929
3,949
4,539
4u759
4,725x
4,940
5,016
5,L55
5,505
5,773
6,o25
6,2r5
6,L41+
6,559
7 ro2g
7,2gg
7,648
4,335
BrB2B
9,479

ro,277
Ir,29B

14

Prod.uction

Non-l'ietal

2 rL57
2r2O9
2 r42L
2 1865
3,163
3,2I2
3,375
3,4t,6
3,545
3,7 44
1,792
1,916
4,205
4,1L5
4,794
4,430
4,900
5,068
5,36t
5,764
6,35:'
7,o74
7,3r9
7,797

I'Ianagernent

aobtained by
the number of rrorkers

#Tndicates a

2,76L
21868
3,28O
3,402
7,98O
4rI2B
4,].69
4,498
4,87'
4,98I
5 r12+
,,66L
5,5lry
5,722
5,928
6 r2BO
6,353
6,8O5
7,056
7,688
8,384
8,766
9,O12
9r461

dividing total- salaries and uages (talte XII) by
(t'¡te vrrr).

d.ecrease relative to that of the preceding year.



sectors have increased at rates of betr"'een five and six percent over the

post-war perí-od." Sa1a¡ies of raanagercent enpì-oyees in non-iaetal nining

increased. at an average annual rate of 5"58 percent since 1948 to 891462

in 1971. 't'Iages, in the same sector, i-ncreased at an average rate of

5,BJ percent per year to 971797 in 1971. fn netal urining, salaries rose

to $11r298 in 19?1 (an average annual rate of increase of 5"1.8 percent

since 194S). llages, to produetion r¡orkers in the metal roining industry,

iircreased at an average annual post-vrar rate of 5"73 percent to $8r697

in 1971.

Ì{ages and. salaries Ín the manufacturíng sectorrg h.o" both been

consistently higher than in the nineral mining industry (tatte XV).

Table XVI shot¡s the hourly T{ages and. salaries of hourly paid. and.

salaried r'¡orkers in both sectors of the Carradian ¡rineral miníng industry

and. the manufacturing sector in constant 1948 d.ollars" Hourly wages and

salaries have approxi-mately dou.bl-ed. in al-l sectors, i¡ith the most sub-

stantial inerease occuring for metal nÍning management staff.

75

9R"pru"*nting the pattern for the total Canadian l-abor market"



/i[EilÀGE A]ü{UAL SAi,ARIitS AND UAGES 0F PRODUCTfON Ai{D
]'JÀNAGE].[C]]üT SîAFF TIi THE CAI{AD IA}I i;] i'i¡]ILA.], I,i I NT I'{G

TNIDUS.I.RY TI{ COÌ'ISTAITI 1948 DOLLARSA

Year

l-948
L949
r950
195r
L952
1953
L954
L955
L956
L957
T95B
L959
1g60
r961
7962
L961
1964
L965
L966
l-967
r96B
r969
L970
1971

ÎABLE XTV

Production

Iie ta1

2 
'6572,687

2 r7O7
2r7rr
2,875
2,994
7,O55
3,181
3,164
1,454
5,509
3,560
1,637
3,607
3,748
3,657
3,773
3,862
3,943
4,30t
/t Âtr.o't t a) J

4,458
4,797
4,894

l{anagenent

3,58l-
3,631
7,703
3,369
7 .7.70
./t I I J

3,996
1,944
4,rr7
4,L35
4, lol
4,267
4,427
4,564
4,666
4,557
4,7 42
5,O34
5,101
5,r54
5,423
5,'LB
5,669
5,945
6,35e

36

Producti on

iTon-l'leta1

2,L57
2,L43
2 1282
2,445
2,654
2,697
2 r3l-7
2,9O5
2,947
2,979
2,94O
7,OO3
1,L86
3,239
1,263
3,2O3
7,5rO
1,542
3,613
1,750
3,969
4,23t
4,236
4,188

I.ianagernent

2,76l-
2r782
1,OgL
2,9o3
1,1r4
1,466
3,44O
1,748
4,OO2
3 1961
4,I27,
4,14L
4,L77
4,296
4,798
4,54t
4,55r
4,755
4,755
5 roo2
5,240
5,243
5,227
5,325

aAd¡usted. from Table XIII using the consumer price ind.ex"



AVERAGE IJIAGIIS A1ID S-¿r.I¡TRIES Il{ I'1A1[UFiiCTURING IN
CURREI{T hi[D CONSTAìIT 1948 DOLLÄRS, CrJ{aDA

Year Current Dollars

Average Annual fi'ages

t94B
l.949
r950
I95I
r952
L9r3
r954
r955
l-956
r9r7
I95B
L959
1960
L96IA
Lg62^
L963
L964
L965
r966
rg67
1968
L969
rg70b
r97rb

TÄBIE XV

2rL45
2 1216
2,389
2,669
?- 1869
2,95L
7,Ol.5
7,l-48
7,326
3,596
1,528
3,lto
1,764
1,885
4,OO5
4,2o2
4,386
4,645
4,9r5
5,2I4
5,626
6,o3B
6,754
6,2L4

Constant
l94B Dollars

2,L45
2 rr4g
2r?-52
2 1277
2 1389
2'478
2,5L7
2r623
2,71r
2,7o2
2r77,
2,845
2,852
2,9I5
2,97L
3,O38
1,L42
3,246
3,5t2
3,192
3,116
t,6rL
? oôo

3,497

Average Annual Salaries

Current Dollars

37

2,75L
2,852
3,O54
3,43L
3,679
3 ?B4I
4,046
4,l-9o
4,412
zl, o /o
LrBT 4
5,O49
5 1224
5 ,444
5,671
5,787
6,008
6,254
6,697
7,o78
7,387
B, lt8
8,667
9,257

=========-=====::=:=======:===:= =--== =-= -==:===:------

a-.*iio surveJr taken ín 1961 and 1962. lhe figures for these tl¡o
years are estirnated- by assu-mi ng that the earnings incre¿rsed at ihe
average rate of the preceding five Jrears.

b-"llo data are available for sal-aried. enplo¡rees, Est-i¡rated by
assuming that earnings incre¿,-sed ai the average r¿:te of ihe preceding
five years,

S-ou-J:.ce:

Constant
l94B Dollars

2,75t
2 1766
2,878
2,928
3,063
5 '22,3,377
3,492
1,659
7,720
1,178
1,872
3,958
4,O87
4,209
4,I84
4,104
4,770
4,5L3
4,605
4,6L7
4,855
5,oL6
5,2o7

g, Catalogu-e lruinber 72-202; see also Statistics Canad-a,
i{ou-rs of

Statistics Carnada, Revier'¡ of i:an-iiou.rs and- Ïo-ufly

ïork in ì¡-anufact¡iaing, Catalogue lTurnber 72r2O4,

Earninss, 1945-
larnf::g,Þ-_-anÉ
various issues.



ArERÁGE HOIIRLY SALARIES Al{D ll/rGiÙS 0F PRODUCTION AND Iíß}IAGEI'']ENÍ

STAFF TN THE CANÂDTÄN I..iI]..IEIìAI I{TI'JTì{G II'IDUS'I'RY A}iD

T4A]WF.4,CTURIIVG SECTOR IN COÌ'ISTAi.IT T94B DOLI'ARSA

Year

l.948
L949
r950
r951
Lg52
L953
r954
L955
L956
L957
1g58
L959
L960
1961 -

L962
L963
L964
L965
L966
L967
1968
l.969
r970
L97L

Flod.u-ction Ì'fanagernent Production

I,ietaI

1" 14
r"14
1.15
1" tB
L.25
L.30
r"52
r"39
L"47
L.57
r"6t
r,66
L.69
!.66
L.71
r. 69
r.74
r"77
1" 85
2"OO
2.08
2.LT
2.29
2"3L

TIßLE XVÏ

l. 71
r.74
l.78
I.78
1" 84
L.g7
L"g4
2"O2
2"04
2"O4
2.L1
2"2L
2.28
2.74
2"29
2.37
2.rL
2.52
2.58
2"73
2.79
2"84
?oo

1.20

Non-l,tetal

o.95
o"94
l_,oo
L,O2
1. 19
L"2T
L.26
r.29
T,1T
I.3B
L,38
L,19
L,49
L"52
1.53
1.50
1.62
1" 60
L.65
1.70
1. BO

L.94
r.g'l
2.OL

I,lanageraent Prod.uction
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r,52
r"13
1"49
1.40
L"62
1" 71
r.72
L.B4
1" 98
r"97
2"06
2.r7
2.Og
2,r5
2,2r
2"27
2.27
2"1'
2"38
2.52
2.64
2.63
2"62
2"68

========= ================--===========-=============================:================

aAd¡usted- frorn Tables XTV and. XV by d.i-vld.ing by the average nrrrTber of
hours r¡orked through the year'

I'lanufacturing

o,98
o" 98
1. 02
1"O5
1" 11
r. 15
1" 19
r.25
T,2B
L.29
L,3L
r.34
r.36
L.3B
r.19
1" 40
r.44
L"49
r.54
r"59
L.65
1. 7l
1. 90
L"69

LÍanagement

r.32
r.33
I.1B
T"4I
r.49
L.5g
t"67
r.72
1"80
1. 85
1. 89
L,93
1" 98
2,O5
2.11
2"O9
2,L4
?.L6
2"26
2.12
2.33
2.41
2,52
2 "62



The supply of and. deruand for labor in the Canadian nineral

rainíng i-nd.ustry are d.eteruined through the complex interaction of many

factors as outLíned. in Figure I of Chapter I. These factors eause both

intra-industry (intra-firm and. inter-firn vithin the ind.ustr-y) and. Ínter-

industry movement of r'¡orkers. This gross movement of r^¡orkers eonsists ,.

of: i) reptacernont turnover, due to ad.justrnents in the nork force, inde-

pendent of 
.changes 

in industry structural factors but d.ue to labor roarket

ínperfecti-ons, and ii) net turnover associated. i'rith changes in firm and

j-ndustry structural factors relative to other places 6f snploJrment.

This study d.oes not proposo to exa¡ine the intra-industry adjust-

nent in labor to ehanges in ind.ivíd,ual firm structural factors' but

examines the gross movement of vorkers into and. out of the Canadian

rpineral miníng industry"

I,lacl.li-l-1an, Tulloch, O'Brien and. Ahrnad.I hro" exa¡nined the effects

of communi-ty, mine, uork and personal eharacteristlcs on the level of

Iabor turnover j-n metal and non-¡aetal mining compani.es j-n Canada" The

THEORETTCAL BASIS OF THE DEI]ERI.IT}TATION OF

I,ABOR SIIPPLY AND DE}'TA]'ID CURVES

CIT,APTER. ÏII

l-JoA. liacl'Íillan, J.R. Tulloch, D. OoBrien and. Þ1. Ahmad, fg-tqg5.
q+.¡¡egt e elJeb gg T_uln-o:er ip_.c.g$4þn-J"i I\iIg -Cqzuåti e"S, re p o r t pr e -
pared for the UnÍversity of l,lanitoba, Centre for Settle¡oent Studies under
contract r¡ith the Canada Department of Energy, I'[ines and Resources
(Department of Agrieul-tural Economics, University of l'fanitcba, Lg74) "
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micro-econorric factors analysed in that stud.y are not re*examined. heret

rather an analysl-s of the total industry labor deioand and. supply is

earried out. Âdjustnent of the industry labor demand. to ehanges in

structural factors, such as norld and.'d.ouestic product demand, produc-

tion relationships and. technological ad-vances, factor costs and. the level-

of teehnieally available reserves is analysed. The changes in the in-

Custry labor supply as these structural factors are tra.nslated into work

preference conditions and. compared by t,'orkers to conditions in other

industries, are aLso analysed in this study.

. I LABOR DEYTAND

Product Dernand.

The total qu-antity of ¡netals and. non-metals nined in Canada has

expanded rapidly (average rate of 8.7 pereent per year) in the post-uar

period, from 65 nill-Íon tons in 1948 to 421 roiltion tons in 19?f (tat:-e

f and. Figure 2), I¡rternationally, Canad.a Ís arnong the llorldrs largest

producers of some rninerals although total prod.uction of ninerals from

ores mined in Canada does not represent a substantial percentage of total

l'Iorld supply. In 1971 the prod.uetion of ninerals from ores nined ín

Canad.a l¡as 76.I nílÌÍon tons, 6.7 percent of the total 1{or1d production

of 852.2 million tons,Z Ot the rnajor minerals, in 19?Iu Canada produced

!"6! percent of the I:rortd.rs metal production and J"J6 pereent of the

l.Iorldts non*metal prod,uction.T Fo, a more d.etailed. discusslon of tho

various minerals, refer to Chapter ïï.

2Ur.it"d l{ations Statistica} Yearbook, LgTLo pp, 184-2O8.

5*. ..ID1O"



To determÍne tho total demand.

and domestic markets, it is necessary

each mineral on both rnarkets"

Ðenand. On The 'tlorlcl tla.rket

In the eases of . sueh mineral-s as nickel and. asbestos, Irhere

Canadian production is a significairt part of the total llorld production

(56.2 percent and. JO.? percent respectively.in 19?1), the d-emand on the

tríor1d. narket for the Ca¡radian product would. be expected to be nore

elastic and for Canada to have a greater influence on llorld prices. If

the Ilorld narket is shared. r¡ith a nu¡,ber of other major producers, as is -'

the case r,¡ith nickel and asbestos, the Ínfl-uence of Canada on the marlcet

r.¡ould. not be as pronounced. and 'uhe de¡aand. for the Canadia¡ r¡i-nera1 would

tend to be less elastic than in the case of a nineral srrch as lead, r¡here

Canadian pr.oduction ls also a sÍgnificant pnrt of llorld. production (tl.?

percent in 19?1) but i*here there is a large number of small producers

competing for a share of the market. In the case of a large number of

snall prod.ucers competing on the ¡narket, the ability of one large producer

to doninate the narket over the ind.ependently operatiirg sna}l prodrr.cers

(each having no indepenclent effect on price) ís greater than in the case

r,¡here tr¡o or more producers conpete strongLy, and jointly deterinine the

market priie"

In a situa'cion that exj.sts in a nineral, like magnesite, i'ihete

there ís a large nu:mber of producers and. no single country doniina'ces the

¡aarket, the r'¡orld. price is al-raost independent of the actÍon of any one

produeer"

ftL

for Canadi-an minerafs on the iio¡ld

to aggregate the de¡',and. curves for



åessg-h.Tbs:ÐsæsI"ls"J.+:I-el,

A proportion of a countryrs ploductíon, besides going onto the

ínternatÍonal market witl bs sold on its or.m d.oraestie rnarket. Figure 6

illustrates the case in which a completely elastÍc r.¡orld. demand. for the

nations rnineral production is assuraed. (i"e., the country is a small

produ,cer relative to total T:rorld prod.uctíon) '

Price

42'

Dt Ot domestic demand.

Dff Dtt e;eport denand.

Dl Dtt total denand (horizontal sun)

In a situation such as this, as the nationrs supply curye shifts

to the right, it will sell up to OA on the domes'cic inarket and. the re-

raaind.er on the r.rorld market.

l'igure 6" i{ational Denand for Product Sold on lloth
the Donestiô and. îlxport ilarkets

Quantity
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Tho total- demand curves for a.11 netal and. non.-raetal ninerals

mínetl in Canada i-s the horizontal srüq of the individual domestic and.

export narkets for each ni.nera.l . For most mj-nerals rnined. in Canada, a

l-arge proportion Ís exported as ore to be refi-ned or as thê refined.
Lrníneral.' and in the majority of cases, the norld market ís supplied by

a large nui,:ber of competitive produeers5 *rld'Canada face.s an elastic

d.emand. curve for its mineral prodrrcts. In aggregate then (considering

Canada produces only 6 .7 of iotal r+orld. produetion) ttre deniand. curves

for metals and. non-metaLs mj-ned'irl Canada could be expected. to be re-

latively eLastic.

íabor Denand.-Derived From The Product Demand.,
Faetor Costs And. Production Function

The total auount of rnineral sold. Ís depend.ent on, i) ttro ¡ni-neral

supply funetion, a.s deterni-ned. by the nineral reserves that are tech-

nícally ava.ilable, the prod.uction function of the j-ndustry and. the faetor

costs relationships, and. ii) the d.omestis and export d.enand. for the pro-

duct" The demand. for labor d.epends on the demand. for the prod-uct antl

the signífieance of labor as a prod,uct supply factor, This relationship

is discussed. nol¡ and j-llustrated. in the fLor+ chart of Figure B, page 4'1.

Five pri-ncip)-es6 d.etermíne the elasticity of factor d.e¡rand. The

demand for labor is r¿ore ínelastic:

4thu i,li.ring Associ-ation of Canada, ttÀbout 60 pereent of Canada's
total mineral production is shipped to foreign marketsu" Ii*ågA*i.¿*Qgq"-q**
Leglå-elt3*Sågç,q L91J ( îorontol Ontario ),

5U.rit"d. Nations Statistical Yearbook, I9?1, op. cit,
6o.r. Fair. The Short-run Deuu¡nd for llor:kers and Hours" Contri-

bqt i o ns t o Eqq¡o¡:r;- ¿lelys¿c G r" t u"a"rffi 1 i =h'r "c 
-*--:_

c;p",,;J969);*--*



1.

2.

3.

The more inel-astie is the d.enand. for the product.

The less ìmportant a fraction of total cost is the factor.

The Iess other factors can be technically substituted

for this factor.

4. The more inelastic are the supplies of othe¡ factors"

5. The nore inflexible is the adminístered price at r,¡hich

the fÍrro continu.es to sel1 its product.

ftems 1 and 5 relate to the d.einand curve for the product in

terms of eLasticity in the forrner and stability in the lattar. ftems 2,

3 anð. 4 refer to the productíon relationships betr'¡een the factors of pro-

duction determining the supply of the product. The product dem^and. has

alread.y been discussed; it renains to relate the product demand. function,

through the production relationships specified in the productíon fu.nc-

tion, to the labor factor d.emand..

tLç*P*rdsslrssryre-tåqa

The denand. for the ind.ustryrs product acts through the production

function to deternine the d.erived. labor denand. Three prineiples are of

relevance to the analysis.

i. Leve1 of Produetion -

Under conditions of perfect competition the marginal revenue pro-

d.uct is deterrnined solely by the shape of the production surface. How-

ever, under conditions of i-rnperfeet competition as is the case in the

mineral- mining industry, the elasticity of demand. and the marginal

product curve jointly to d.etermine the marginal revenue received.

The profit naximizing leve1 of production rrith respect to a

factor of production occurs at the tevel r¡here the narginal cost for ono

factor input equals the margínal revenue produet gained from the

44
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ad.dition of the extra unit of the factor. ,[t equilíbrium, the marginal

revenue to Labor i-s equal to the riage rate, and for capital is equal to

the cost of invested. capital" An increase in product dene.nd. ¡rill result

in a shift out along the production possibi.ì-ities curve. The consequent

increase in the d.ernand. for the factors of production r.iill depend on the

shift and elasticíty of the product demand. fr.:¡ction and. the rnarginal

produ-ctivity of the prod.uction function over the range for nhich the

adjustnent is occuríng.

ií" Capital

For a givon

inputs is where the

ratio "

The seale of the production function is alter'ed by changes i-n

technology" The effect is to move the production poss-i-bi1i-ties cuïve

upnards thus increasing the prod.uct-factor ratio, Technological change

nay be either neutral, j-n l,¡hich case the rcarginal rate of substitution

remains unaltered and. both capital and. labor increase proportìona1ly, or

it may be non-irer.ltral and .l.ead. to a change in the capital la.bor ratio

r.¡ith substi-tution of one factor for the other"

The j-n'í;eraction of faetors, to d.etermine the level and elasti-

eity of factor d.enand is shoi.¡n in Figure l. The product denand. eurve

deternines the price level- and the effect on marginal revenue as the

producer increases production. The production fu¡ction relates: 1) the

product dernand. to the cptimrim l-evel of production, and íi) the factor

costs to the optÍroun l-evel of factor inputs for any given level of pro-

du-ction"

Labor Substitution -

leve1 of production, the optiruum level of factor

marginal rate of substitution equals the factor cost

iii. Effect of Technology -
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the supply of any particula" type? of labor to the Canadian

mineral nining industry is dependent on the total man-hours of r,;ork of

-i;hat type that is available to the total economy and. the relative

attractiveness in terns of wage and. nonpecunÍary benefits of employnent

in firmsu industries or sectors of. the economy competing for that Labor"

This Íüterrelationship is shor¡n in Figure B"

ÏT LABOR SUPPLY

Total Population
I,þt

Total labor ma.n-h.ours available
¡for work
I
I

Labor *rX--norr"" suited. to parti-
cular tyle of emplo¡rraent

IAvailable to

47

The total labor man--hours avaifable to the total economy depends

on the trumber of peop).e r*iIling to nork and the hours each Ís r*illing to

provide. The total labor force available for empJ-oyrnent d-epends on the

popu.lation and partieipation rate" Sinee the last t*ar, the eivilian

populatí-on, fourteen years of age and over, of Canad.a increased. from 9,1

nillion in 1948 to I5"4 nillion j-n 1971. Tn the post-nar period there

Figure B. Deternination of ïndustry Labor Supply.

Lei.sure-1{ork Indífference

an i-ndustry

?tritni.r, a particular type of labor (*.e.
variation in the quantity and quali ty of effort
provi<le, that effeets the supply of labor.

Rel-ative Àttractiveness
of emplo¡rment betveen
ind.ustries (nemana)

i;elders) there is
and skíll that uorkers



have been three major changes in the labor force participation rate:B

f. increase in the fe¡nale labor fo¡ce partieÍpation rate,

2. red.uction in the participation rate of young ¡pal-es

because of a tendency to rema.in in school J-onger, and.

1" reduction in the participation rate of the elderly"

As weLl as these cha.nges there harre also been changes in:

1o the Ìrours of lqork (hours r;orked per day and ihe nunber

of days r*orked per veek) o and

2. the l-ength of vacations and. holidays.

The \{ork.-teisure Deci-sion

The total l-abor su.pply to the economy, in terms of the r+ilIing-

ness of the popuJ-ation to r."ork (m:mber of hours itorked per year) d.epend,s

on the substitution and j-ncoine effect as r'r'eges rise and. the r'rorker ¡aakes

a decision to take more l,'ork ot l-eisure.

As hourly r,Jages rj-se the r.¡orker is tenapted to r'¡ork longer hours

for the higher pay and. substitute r,¡ork for }oisureu vhich in effect has

become more expen"ire.9 3ut, as r.,:el1 as this substitution effeet there

is an income effect. I{ith the higher r¡Tâte rate the r¡orkel is richer and

ean afford. to buy aore consumer goods and, of relevance to this d.iscus-

sion, can buy nore leisuro. That is, he can afford. to work less hours.

The reLative importance of the incone and. substitution effects

r¡ill d.eter'mine 'che shape of the labor supply curve. Generally though,

it wou1d. be expected 'chat u:rtil r'¡orkers reaeh a leve1 of income that they

4B

B.l 
. o . Oi*en, -!b-ej-ffSg-g!-I*e-À9-Ble. ( l'ío nt re a I : I'ícGi l- }*Qu e ens

Ilniversity Press, 19?O) .

o
'The opportunity cost of leisure is the foregone ineome received.

if the norker had. norked..
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j.'egaïd as t,confortablert, the substitution cffcct l¡ilL otttr.'e:'-gh the incolie

effect (S to C in Figure 9). Boyond. this incone level, the j.ncoroe effeet

r+il} be more importa¡rt and. uorkers r¡ill forcgo the increased. incorne for

l-ej-sure (c to S in Figure 9).

Hourly
ttrage
Rate

Quantity of J,abor

Fi-gure 9. Backr¿ard-Bending Supply Curve for Labor"

Given a particul-ar l:rage rate and set of itorking cond-ii;ions for

a type of rrork the labor suppì.y to all fj-rrns or indu.stries cor',peting for

that labor liill depend. on the number of r.¡orkers l+ith the skills rec¡ui.red

and. the hours they are willi.ng to riork"

Deter¡riination of the supply of any particular type of r,'orker to

an industry or fj-rm rithin the labor narket ryill d.epend. on the relative

attractiveness of erapl-oynent cond-itions (orage and non-pecuniary) betr¡een

competing firras or industries.

If enplo¡rnent benefits are better in one industry, t"¡orkers l¡i1,l

tend to seek enployinent there, at a rate that depend-s on: i) their

Deter¡nination of Industry T,abor Supply
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knor'rledge of the labor ina.rket, ii) the probabiJ-ity of gain-ing enploymcnt,

Íii) r,ri-ì.IÍ,ngness to reJ-ocate, Í") the foregone benefits accr.¡rirul-ated due

to length of servico in their present enpl-o¡ment and other costs asso-

eiated r¡ith rel,ocation, v) the prosent value of their anticipated future

i-ncome ín the new eroployrnent, and ví) a range of sor:iological factors.

H:ì-gher wage rates alone r¡ill not result in a shift of r,¡orkers

bett'¡een employers. The totaÌ benefj-ts of enployment are impor,tant and.

hígher ruage rate"l-O in one ind.ustry nay in part, be compensation for

poorer r.rorking condiiions" This is particularly rolevant

industryu l'¡here ísolation from so¡ne comnunity facj-lities

licult riorking conditions are characteristics of enployment.

ErnpLo¡naent, provides both remuner-ation for l¡ork d.one as r.¡el-l as

the experience of r.iorking. This exper.ience may or rnay not be pl.easant,

depending on the conditÍon" of *,'o"k.11

ïn a t;orker! s ðeeisåe'¡l to doej,de 'bEtuees eispJ.a¡nae:rt r'"J"th o¡rie or

another firrn or industry he r.ril-I consid.er the total benefits associated.

r¡ith each. Figure 1O shorss the relationshi-p beti¡een benefits offered. by

10---ïncfuded in the r+age r"ate are other pecu-níary be¡refits, su-eh
as subsidized. housi-ng and. rnaals" These o'cher benefitse rr'hi-le they may
be an iniportant part of a r¡orkerfs lemuneration are not expecied. to vary
greatly and therefore do not affect changes j-n the labor supply to the
industry, They viLl, hotr{e*Jer, have the effect of índucing a generally
hj-gher level of Labor supply to the i-nd.ustry, than r¡ould occur if they
çere not provid.ed, Data on the provision of these berrefiis are not
available a"nd. i'u is not proposed to incl-ude them in the analysis.

1t----Oiren, op" cit., enl-arges on this analysis of the effect of
changing uage ra'ce on the uorkers preference for rEork and l-eisureo
Or'¡en states that in a r¡orkerts decision to increase his r,¡ork or Leisure
he riill ueigh tlie utility of an extra hour of l-eisure against the
utility of an ex'úra hour of r¡ork. That is the more pleasant the uorking
co¡ld-itions are, 'uhe rûore likel-y, ceteris paribu-s, that the hor-Lrs of i.¡ork
r+il-I be longer,

in the m5-ning

a.nd more d.íf-



empLoyers, ê.nd. lrolkersr prefcr-ence betr¡een \{age

tions"

Real
ì'Iage
Rate

5L

rate and r,;orki-ng cond.i-

Inproving uorkÍ-ng conditions,

Figu-re 10" ErnpJ-oyee Ind.iff erence and.'ErapJ-oyer Incenti ves.

Curves I and 2 represent ti¡o of tire set of indlfference curves

the enployeeu for ifages and r*orking cond.itions. Curves IU and. Ifn and.

and IfU reprosent tr.o of 'che i.socost curves for eech of ttio enployers

and. B),

of

ï¡

(a

Along j-nc1ífferenee curve 1u vorkers are indifferent betr+een em-

pÌoynent uith eiaployer A ot B, A}-though enpl-oyer B offers a hígÌrer lrage'

the íuprorred r¡orkj-ng conditions i+ith enp)-oyer À coropensates for this' and.

euployees are j-ndifferent about r¡hich erirp-ì.oyer they r'iork for. If ernp,r-oyer

A uas to increase:its lrage rate to that of enpLoyer B (that is, rnove to

a hi-gher Ísoeost cur'üe, ITA) it r¡ould attr¿rct uorkers anay from enployer

B because the eiaployees uould now be on a higher indifferenee curve and,
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irould. be gaíning a higher level of utility frorn their r+ork tb.an ttith

employers A or B'under the original conditions. The new equilibrir;m

point would. be at Y" To compete for l¡orl<ers with these pr:eferences

er,rployer B i¡ould have to irnprove the benefits provided to at l-east 'uhe

level shom by ind.ifference curve 2. It r'¡or-'.ld incurbhe cost designated

by curve IIB if it j-ur.st ii,proved. conditÍons to raateh those of empl-oyer A

(tfrat is to indifference curve 2). The equilibriun in thj-s case' beti"een

enpJ-oyer A's cost of providing uorking irrcentives and. the employee in-

d.ifference, is at W.

The i.¡illingness of an einployer .to increase the benefits it pro-

vides in order to aitract l¡ore r.¡orkers (i.u" move to a higher isocost

cr.rve) is a d.ernand for labor factor and. has been discussed earLier in

this chapter.

Figure I of Chapter I shorvs the deterrnination of l-abor su-pp1y at

the top, the determination of labor deinatrd in the loiser part of the

figure and- the interaction l.¡ithin the labor market to establ-ish the

nu:nber of rnan-"hours empì-oyed "

ITI TABOR SUPPIJ AI{D ÐEI'IAÌ{D ECIUT],]RRIUI.Í

The nu:nber of r¡orkers einpl.oyed. in the iirdustry and. within sectors

of the :i-ndustry also depends on the efficiency of the labor rnarket in

relating the demand- and supply factors. It is ín a constant state of

ad.justrnent, associated nith changing economicu politieal and techno-

logical conditions as rgell as ad.justment asscrciated i¡ith narket inper-

fections, su.ch as imperfect knor+ledge leading to dissatisfaction on



behalf of both enpJ-oyers and empl.oy""".12

The C¿rnarlÍan rnineral mining industry employnent Ievel (rnan-

hours) varies seasonal-ly r¡i bhin a year according to climatic conditions

as nell as annua}ly according to a range of other factcrs, hottever, a

general trend. in l-abor eurployru.ent has been observetl since the }ast v¡ar'

The Canadian minj-ng industry has been chare.cterized by increasing

capital i-ntensity ¡^¡ith a relativel-y constant labor i-nput (Ín terms of

total man.-hours) and a rising riage rate.

Figure 11 shor'-s 'che Ìrypothesized general change Ín the j-ndustry

labor denand and supply over i;he post*nar period.'

llcal
'iltr¡;e
Rate

ù,,

t:^J 
\
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Q, qrr L¿rbor Clua..ntity (nan-ltours)

Figure l-1. Post 'll:ir, Long-ierrn SÌlifts in the Labor
Supply and Ðerrand. Curves in the Canad-ian
Ilineral ilinj-ng Indu.st4r.

12-'Chapter I discusses the glross turnover of sorkers and. the net
and replaceiaent turnover"

D,,
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The supply curve has shifted. to the lefto Ir'orkers are receir'ing

a higher r.rage and. have become less r,rilling to t"¡ork for the saine i':age they

r.¡ou.Id have in the past. There has al-so been a deercase in the nu.nber of

hours tl:at each worlçer uorks.

the industry has been characterized. by substantial-Iy increased.

production and ca-pitalizatÍon ryith a relatively small Íncrease j-n labor

u,sage. The labor enployed has tended to becore morre speeialized and

although the quantity empLoyed has only increased slightly, its val-u-e in

the productive procoss has increased. clue to its more specialized. role in

an inereasingly capital intensive indu.stry" This ís reffected. in the''

hi.ghor i'rage rate employers in the indus'cry are prepared to pay.

This chapter has outLiired. the theoletical prÍncÍ-ples involved. in

the deterroination of labor suppl-y and. d.e¡rand, for a sector. It is tìre

purpose of this str"rdy to specS-fy those variables that are thcught to

best relate the eeonomic forees ín process, and. to estimate the enpirical

relationships betr'reen these factors and the su"pply and de¡¡rand for labor

in the Canad.ian rnine¡al nining ind.ustry.



The pu-rpose of this chapter is firstly, to specify the variables

to bo tested. in the a.nalysis and to discuss the hypothesized effects of

these variables on the supply of and demand for labor in the Canad.lan

r¡rj.nelal mi-n-ing industry on the basÍs of the theoretical relationshíps

est¿¿bl.ished. in the preceding chapter. Secondly, the econometric nodels

tested in thís stud.y and alternative approaches ìlsed by other researchels

:i-n estinating supply and deurand. function for Labor are specified. and d.is-

cu.ssed." Fi-nally, the id.entification problen is d.iscussed and, nethod of

estima tion established.

SpecifS-eatíon of Variabl-es and Hypothesi.zed ReJ-ationshi-ps

CIIAPTER ÏV

THE Ì¡C0i'{0I/,[DTRIC I.IODEL

Hypothesized relatíonships between the dependent and ind.epend.ent.

variables consistent with the theory discussed. in the previous chapter

are d.etaj-]ed. below and. sumnaríed. in Table XVII. Tire regression variables

in raa.ny cases are tested in a number of different forns" Separate hypo-

theses are not made aÌ;cut each form of the sane type of variabfe because

the relationships should. be the sane sxeept for statistical si-gnificance

and. the sizs of the regression eoefficient.

The compl-ete set of endogenous variables includ.ed in both the

supply and denand. equatio¡rs is specified. first" The rrage rate and salary

varfables are aLso tested in both the supply and rier¿and equations andt
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d,ependent on the formulation of the nod-el are either endogenous or

exogenous to the system, They are also speci-fied. at this tir¡e'

lir,4s,å.e¡-p-u"p*.l-**q-,uù-y"a g

Yr"¡ Deinand for hourly-paid r+or:kers in the netal uining índustry

in year t (totat ueekly nan-hours).

Yi.qru Demand. for hou::1y-"paÍ-d r.Iorkers in th.e non-neta-I n:inÍng industry

in year t (totat rieekly aran*l;ou-rs).

Tli,{i T}re hourly riage of hourly"-paid r"iorkers in the metal ni.ning in-

dustry i-n year t (eur::ent d.o1lars)"

Yft{iÍ The hour}y wage of hourly*pai.d r¡orhers in the metal mi.ning in-. -

dustrry in year t (constant l-948 d.ollars).

Y:.¡.fiii Average annual t;a-ge of hourly"-paid r:olkers in the netal ruíning

industry ín year t (crtrrent d.oI-l.ar"s).

Y"*",-- Averagc e.nnual r,lage of hourly*paid. uorke¡ls ín the netal hÌining
_l_I.r1_v

'industry in year t (eonsta.nt 1948 d-oÌlu.rs).

Yft'i The hourly ì*r*" of hourly*paid. r+orkers in the non*rnetal mining

industry i.n year t (cument d.o}lars).

Y't¡ii The Ìrol:-rIy rrage of hou-r'1y*paid 1+orkers in the non-netal mini.ng

industry in yea.r t (constant l-948 do),1-ars).

Y:-tg;:-i Àverage annual r'rage of hourly-paid. r¡orkers j-n the ¡ron*'¡ae-Lal

¡ri-n'ïng industrxr in year t (current d-oLì-ars).

YlNi., Average a.nnr:al wage of hourly-paid l,'orkers in the non*metaI

mini-ng indu.stry in ¡,¿6.¡ t (constant l-948 dolLars)'

YI,iSOt De¡¡,and for salaried ¡*orkers in the inetal miníng industry in year

t (totat ueelcly nan-hours)"

Yi,Slt Denand for sãlarj-ed. uorkers in the non-netal mj-ning indu.siry in

year t (totat rteekly mn-hours),

>t



5B

\nqi î]re hourly saì-ary of sa..l-arj-ed r¡orkers ín the rnetal miníng ín-

dustry i-n year t (current d.ollars),

YZt,fii The hourly sa).ary of salaríed. vorl.ers ín the ¡netal roí-ning

ind.ustry in year t (coni,,tant l-948 dollars).

YZttiii Average annual salary of sa.-l-ari-ed r,;orl<ers in the netal rirÍ-níng

iird.ustry in year t (current do1)-ars).

Y2¡ri' Average an:rual sa'larY of salalj-ed r,;orkers in the rne'ca1 nining

ind.ustry 5,n yl,ar t (coirstant i-948 do].le.rs).

TZtfi The ]rourly sala"y of salaried. r¡orkers in the non*¡netal mini.ng

5-ndustry i-n year t (current dollars).

YZtçii The hou.rly salary of salaried r.,'orkers in the non-metal rlí.níng

industry in year t (eonstant 1$z¡$ dollars).

Yel*iii Average annual sal-a.rXr of sa.l.arj-ed l'¿orkers in the non.*¡¡etal

mini-ng ind-ustry in year t (current doI-tals),

T2l,lí., Aver"age annual sal-ary of sal.e.r:'-ed l;orkors in the non-rqetal

mining ind,ustry in year t (constant 1948 do)-lars)

--E..94=o.aç:iç.gs-Ês!,*v*'{^eJ:ie.ÞÀ-e"s

Y'OIS Supply of hourly*.prid vorkers in the metal riri¡i.tt* i-ndustry in

year t (totat i;eekly rian--houls).

Y¡U'S Sr-rpply of hr:u::1y-pai-d. r¡orkers i-n tho non.-i¡etaL miníng i-ndustry

in year t (totat rreekly inan-'-hours)"

Ytttt Previously defined,

Y,n"_._. Previously define d."
l.14]-t_

Y, nn. . = Previ ou.sly d ef ined.
J,t.jr tt-

Y-,.,__ P¡ern-ously defÍned.
ILll-1¡



Yl-tfi Prevíously dofined..

Yt¡lii Prevj.ously defined.

Y. o,...., Prevíous1y defined"
-Ll1:ì 1_

Tl*i' Prerrj-ously dofined"

YiS, Supply of sa.laried. r,;orkers in the

t (total r+eekly roa.n-hours).

Y-NSS Supply of salaried r;or'Ì<ers in the non-neta1 rnin5-ng industry í-n

year t (totat veekly man*hours),

Previ.ously d.ef ined. "

PrevÍou-sly defined ê

Prevj-ously d.ef ined."

PrevíousIy d.efined.o

Prevj-ously d.efined.

PrevÍously d.efined.

Previously defj-ned.

P¡evioursl-y defined.

Yztqi

Yziqti

r ztc::-i

Y^-..
Zi,J]-]f

Yzt,li

Yeivii

Y^.,. ..lt\t-l-L

Yei¡io

metal- mi.ni-ng i.ncì.ustr"y in year

59

l4g,_æ*"3e!-e._.Lel-ip.þl_qg*:_Er-oe-q-4-ous-a¡cL--E¡c1g¡r-e,uo.qs

The endogenous v:rge rate varj-abLes (tr_r', . . . " YZtfio) are also

i-ncl-u.ded in tarious supply and denand. equa'cions as exoéIenous vari-abl-es.

l-,a.gs of one ancL tr+o years on each of these variables are af so tes'r;ed.

Ta.ble XVIII sho¡+s the notation used for e>:ogenous lrage rate varíabl-es

and the corlesponding eudogenous varj.ables"



rA
B

IE
 X

V
T

lT

E
X

O
G

E
N

O
U

S
 
A

I\D
 E

N
D

O
G

D
}T

O
U

S
 }

IA
G

E
 A

N
D

 S
A

LA
R

Y
 V

A
R

ÏA
B

I,E
S

 -
S

IIS
S

C
R

IP
I 

N
O

T
Ä

T
IO

N
S

=
=

=
=

=
=

=
=

-=
=

=
:=

-=
=

=
=

=
=

=
=

=
=

=
-=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

-=
=

-=
=

=
-=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

E
nd

.o
go

no
us

 
E

xo
ge

no
us

 
E

xo
ge

no
us

 
E

xo
ge

no
us

V
ar

ia
bl

e 
Y

 
V

ar
ía

b1
e 

X
 

V
ar

ia
bl

e 
X

 
V

ar
ia

bl
e 

X

at
 T

im
e 

i 
at

 T
im

e 
t 

a'
¿

 T
im

e 
t-

I 
at

 T
im

e 
t-

2

r'i
et

ar
 H

ou
rlv

 8H
ïi;

, 
iii

î, 
lil

îî'
 T

ìiî
, T

ili
îî'

 iä
îÍi

;1
ìi 

íì;
llt

i:;
i' 

;il
lii

;'-
It 

iil
îîî

l:;
Î)

N
on

-
M

et
al

S
aI

ar
y

H
ou

rly

Iia
nu

-
fa

c-
tu

re

C
ur

re
nt

C
on

st
an

t

H
ou

rly
 

A
rin

ua
l 

llo
ur

ly
 

À
nn

ua
l 

äo
ur

ly
 

À
nn

ua
l 

H
ou

rly
 

A
nn

ua
l

S
aI

ar
y 

C
ur

re
nt

C
on

st
an

t

C
ur

re
nt

C
on

st
an

t

ilo
ur

ly

2i
,Íi

2i
'[i

i

S
aI

ar
y

II'
{i

tif
ii

C
ur

re
nt

C
on

st
an

t

2i
;ii

ii
2I

.{
iv

ot
í.i

¿
II 

I

2ì
iii

C
ur

re
nt

C
on

st
an

t

iÌ{
iii

1ì
Ji

v

B
t4

i
B

iji
ii

2ì
.ii

ii 
8N

i
2i

tli
v 

B
i\i

ii

7r
'ri

T
IIi

i

B
ijt

iii
B

irI
iv

?l
'Ïi

ii
7l

'{i
v

7l
'la

i
T

M
ai

i

B
liÍ

i 
( 
t-

l)
B

iri
i (

 t-
r)

B
i'{

iii
B

l{i
v.

B
lri

ai
.

B
],t

ai
Í

?i
\T

í 
( 
t-

l)
?¡

iii
( 

t-
l)

T
}ia

iii
7t

'.l
ai

v;

8N
i (

 r-
1)

B
ì'r

ii 
( 
t-

r 
)

^-
-.

 ..
 / 

- 
\

8l
vß

r-
r 

\ 
t-

J/
ei

liv
( 
t-

r)

81
.{

ai
ii

8i
{a

iv
.

Z
Ï't

ai
 (

 t-
r 

)
-r

M
ai

i 
( 
t-

r)

?I
rii

j-(
 t-

I)
Z

iri
v(

 t-
r)

./ 
-\

ör
.r

al
\ 
f-

I/
et

'ra
ii(

 t-
r)

B
r:

ùi
ii 

( 
r-

1)
aN

iv
( 
t-

r)

B
r,

ii 
( 
i-2

 )
 

B
U

iii
i 

( 
t-

z 
)

B
i,i

ii(
t-

2)
 

^ 
eM

iv
(t

-z
)

?r
4a

iÍi
 (

t-
i)

T
i'i

ai
v(

 t-
t)

7ì
fi 

( 
t-

2 
)

T
N

ii(
 t

-2
)

at
ia

iii
 ( 

t-
r 

)
eu

ai
v(

t-
1)

B
ìr

i (
 t-

2 
)

8ì
Ìii

 ( 
t-

2 
)

zr
{a

i 
( 
t-

z 
) 

zi
{a

iii
 ( 

t-
2 

)
?F

ia
ii(

 t-
2)

 
-¿

ua
iv

(t
-2

 )

?N
iii

 ( 
t-

2 
)

Z
ui

v(
 t

-z
 )

st
{a

i (
 t-

2 
) 

B
i't

ei
ii 

( 
t-

2 
)

ei
\ia

ii 
( 
t-

2 
) 

al
ia

iv
( 

t-
2 

)

sN
iii

( 
t-

2)
ei

vi
v(

 t
-z

 )

o\ o



x¡ru The end.ogcnous va.rí¿rb1eu Yi,[{Dt o" Yi.i'st, in the hourly-paid

labol narket rnodel as the corïesponcli.ng exog"nfrr." variab-'Le in

the sa-lari-ed l-abor rnarkei-¡:odeL.

)r-tü The enclogellous variable, Y¡lHDt o" Yl,¡Hf;to in the hourly*-paid

labor rnarket model , zrs the corresi)oncling exogenous varÍabLe

i-n 'che saL.aried l-abor uarket rLlodel.

The endogenous variabl.eo Yi,lSDt o" Yl.lSSt' in the salaried labor

market rnodel , as the correspond.-i-ng e:rogenous var-i a.bl-e in the

hourly-pa-id. labor inarket model".

The-endogenous variableo' TttrSDt o" YNSSt, in:the salaried 'labor

market ¡nodeL, as the correspond-Íng exogenous vari¿rble in the

x".NS

\r¡( t-r)

hourly-paid l¿¿bor r¡arket nodel.

The observed eilployiuent leøe}

¡¡ietal i:ii.ning i-::du-stry, Iagged

Yr,rus(t-r-))'

The observed. e.rnpJ-oyment ]-eve1

the non*inetal r¿ini-ng índ-ustryt

ot Yliss(t"r¡)'

The observed cirpl.oy.i:rent 1e-;c1

¡¡e'ça1 liini.ng inrlustryo )-agged.

Yru"ss(t-r) ) "

xi'ùi;( t-I)
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\is(t*.r)

xus ( t--r)

of hourly*paid r¡orkers in ths

one period (Tr.ml(t_.1) o"

The observed erip)-oyaient J-evel of sal-arj-ed r'¡orkers in the

non-rnetal rni-ning ind.ustry, ).agged one period (YUS'(t:l)

o" ÏNSS(t-r¡) '

The observed emplo¡naent level of hourl-y-'i:aid. i'¡orkers in the

netr-¿l- nJ,ning i-ndus'cry, lagged ti:o pei:i-od" (Y¡¡O(t..,2) o"

Yi'rss(t*2))"

\m( t-r)

of hourly:paid. l,'orkers in

lagged one perÍ-od (Yr*Un(t_f)

of saLaL:'i-erl i.;orkers in the

one perÍ-od (Tlist(t*f) o"
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XnU(t.-e) The observed. einployrnent level of hourJ-y-poia rrorkers in 'che

non-¡retal rnining induÈtry, l.agged tr'ro period* (Yt¡Ð(t-2) ot

Tl¡Hs(t-e¡)'

\S(t"-e) The observed employnent l-evel- of saLaried' r';orkers in the

netal nining industryo lagged 'crto perJ-od" (Yt,iSn(t"-2) o"

Yüss( t-e¡ ) "

xNs 
( t*e) The observed. emplo¡naent leve1 of sala.ried, r¡orkers in the

non.*riretal nining inclustry, ).e.gged tr*o period" (Yi.¡Sl(t-2) ot

T¡iss( t-2) ) '

.ks4Jar j"e-ÞLp*e

Tho demand for labor is deternined. by the interactj-on of fa.ctors

as discussed in 0hapter ïïï a.nd. shov¡n in Figure l. The fotloi+i-ng vari-

ables and their hypothesized relationships are forrnu,lated on the basís

of the theoretical prínciples estabh.shed in that chapter.

årgc;srs.g.*&4J:¿.rlùrs=Þ.

X- lrend. variable: Series of drmny variables from 1 to 24 for each
I-

of the years I94B to L9'lt"

XZ t{et capital stock in the total mj-ne¡:al iaini-ng iied.ustry í-n year t

i-n current doflars.

X- llet capítal stock in the total mineral ni-ning j-ndustry in year t)
i-n constant l94B dollars.

*4rO Lverage annu-a-l pri-ce per ton of all netal-s rqined in Canada in

current doLl-ars in year t"

t4* A.¡erage annual- price per ton of al-l non-;etal,s nined. in Cai-iada

in eurrent dol]ars in year t.

X-,, Average annual príce per ton of al-l ¡netafs roined in Canada in
)!1

constant 1948 dollars in year t.
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X.-"6t{

x6u
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.Average anitual price per ton of all non-iaetals mj-ned- in Canada

in const¿rnt 1948 d-oll,e.rs itt'y.." t"

Ânnual prccì,uction of all metals nÍned. Ín Ca¡ada in year t (tons).

rLnnual procluction of aII non*rnetals rnined in Canada in year t

( tons) .

Price of Labor

l.,lages and salar"íes are tested. as both annual and hou.rly rates in

eurrent and consta.nt 1948 do"l-l-ars. Since the labor derr:and. is measured.

in average 1,'eekly inan*.Ìrours it is üore appïopriato to consider an Ìrourl-y "'

pri,:e of laboru hoiievet, both 'i;he anuual and hou::ly rates are tested tO

csta.b-]-i.sh r,¡hich has the }:ighest expl-anatol'y porre?. Current and constant

cl.ol-l-ar l.t¿ges ¿rnd sa"laries a.re aLso tested for the se¡¡e purpose, ltoxever,

it is an1.:-cj-pated. that the cons'cant dol.lar rate ui-j-I p;:ove to be the ¡nore

e>:planatory va.::iab1e, .A.s -i;he uage raì;e to a ty¡re of r¡orker'Ìn a sector

inereases the d.ema.nd. for that type of labor Ín that sector is hypothesized.

to decline, eeteris Pa.rabus.

S"U¡.rÞ"Sr-'9.L.i:-9 i:89J"å^ P*pg--ge"g-:h9.9.I"F.---q.f" -!h-e".:rt-lp",r.-.,1-v-¡-e;¡rp"L-o-v:9=$-jg

-,thg*-.F--Aç--!-o-.L. As the ¡¡an'-hours of a type of i:orker enp-l-oyed i-n a sector

j-ncreases, it is e::pected. ihat the dernand for the otirer type of i¡orkers

in that sector r¡ou-Id a-Lso r:Lse. That i-s, as the nu¡ber of saLa.ried

l,¡orke¡,s cinployed in a sector -:Lnc-Tea-sese the de¡nand for hourly'-paid

l¡orku:rs i,s hypcthesiøed 'co increaseo Sir,lil-arly, iÌre denand for salalied.

r.¡o¡:krlrs is hypothesizod. to rise a.s the rea.n.-.horu:s of hourly-paid r+orlcers

ei:iplo¡red increases, This cij-rect rel-a'uj-onshllp is h¡rpo'chesiz-cd- on tho

ba.sie of the e;rpeeted. cci.'rpJ-enentary natt:-re of ihe tiio gl:ou.ps of hourly-

paid. and sal-aried 't¡orkers'



as a pro:üy for 5-r,rproved technology. Tyrchniei¡j,cz2 Ínc1u.d.cs Rutta'nr s

index of technology to accou¡rt for changing technol-ogy artd. treats j-t as

bo'ch an exogenous and endogenous variabl-e in a1 ternative fornrrl-ations

of ihe nodel" In ad.dj,tíon, he incl-udes a'uime trend. variabl.e to allor¡

for secular effects.

The mi-ni-ng Índustry hc.s shooin a definite up\iaîd. trend. i-n produe-

tíon i-n tbe post-rrar peri-od r¡ith consi-il'orabl-e technol'ogi-ca1 cha'nge over

that tirne. Assoej-aied. uj-th this gror.rth in prodr:etion i¡.nd. cha-ngi-ng

technology, there bas been a considerabJ-e incv-'ease in cnpitaL useS r¡íth

the nu¡tber of nan.-hours er,rpJ-oyed increasing slightly over the perÍ-od.

The trend variable rti-Il accor-'¡rt for secul-ar effects not i.ncl.taded

in the analysÍ-s, as riell as the effect of teehnologica.l eha,nge on the

d.er¡,and. for. houi:.1y-paid. and salaried. i¡or'}cers" The effect of new 'coch-

nolog¡¡ is to shj-ft the protiuctj-on funstion upitards so increasod. produc-

tion can be a.ehie¡ved usíng the same leveJ- of prod-uctive i-nputs or the

same level of prod.uc'cion ean be aehÍeved usi ng a lolrer level of

.T¿ç-¡:È*:eålÐf,"ç--glÈ*ç.epåJe,1--.isI.e"::¿i.l¿"
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LiI used. a trcnd va.rÍa.ble

1_*Leø-king Liu ttA lfu.i"lcet St::ucture for l{íred. and. Fa"rnj-ly Labor in
Cana-d j-an !.grieulture" (unpublj-shed. Ì,f "Sc. d.issertationu Urliversity of
I'ianitoba , l^965).

)¿¡¡"\"tr, Tyrehni-eriiez, $,gëçgj}"9-p"ç-!-jåiq*.9]!.1¿{"v*-9åJl}e-.49¡j=.qg"r,-!-u¡el
laþpg_liaglgL (unpublished Doctoral thesis, Depalt¡nent of Agri-cultural
E¿-o"úies, Þìr¿uã Uiri-versity, Januaryu l-957) "

SStrti"'rj-cs Canad.a provid.es data on ';he capital i.nvestnent into
the total mining Í-ndustry (inclu.ding fu.els a.nd. str'u.ciural na'ceri-als)'
îire esti¡¡ates of net ca.pi-1:al stock in -i;he r¡,j-neral r,'i5-ni-ng itrdustry, r:',ade

in Appendix A, are based on the assurlpi;íon that the raiio of the va-l-ue

of prodructj,on to the level of capital- l-nvesi;i¡ent are the sane for the
¡ij-neral ruÌ-n5-ng and io'sal riri-níng j-nd.u-s'cries. A fu¡ther b::eakd-ol.¡n of net
eapi'cal stock by assu-ä:ing'bhe;:atios for the non-¡oetalu raetal and total
nining are equal seerrls unreal,is',;ic. For 'chis reascne estinates of net
capital ín the ì;rto separate sectors of the niireral mining ind.usi;ry are
not prov'i ded".



productive fac'[or.s o

both inci.._:aseo

Technologica.l4 change falls into trro categories on the basis of

the effect on the subs'ci-tutuion of productive faci;ors -

Tirat is, 'che output-.capi i;a-1- and

i" l{eutr¿,.l teehnol-ogica-l change, r'¡here the eapita.I*"1abor

r'a-ti-o i.s not aLtered '

ii" Technological ch.¿nge that favors the s;ubs'¡;itution of

one productj-ve factor for another - j-n this case the

capÍtaI*l-abor ratj-o ís altered."

I'he Canadian nineral- mining''industry.-has been eharaeterized., by ---,.

considerabl.e technologica.l a.d.vanees in the post*liar perj-od acconpanied

by greatly increa.sed. -!-e-¡e1s of capital inr¡estnent. It j-s hypothesized

that the regressi-on coefficients for this technology (tlen¿) -r¡ariable

wil-I be negative for prod.uciive or hou.r1y.-paid i¡orkers and. positive for

sa-la:r.ieC r.,¡orl(ers in the de¡iland fu-nc'uions for r¡orlcers in the Canad.i-an

inineral mini.ng ind-ustry. the negatj-ve coefficient for hourly-paid'

r.rorkers is hypothesized. beeause of the expected substitt:.tian of <+s-pí'eal

for l-abor, assceiated .¡i'ch ttre -t¡'pe of i;echnol-ogical changes cccuring in

tlie isj-neral nj-ni.ng Í-ncius-bry" The posí-tive eoefficj-ent hypo'chesiz,ed for

sa.l-aried rrorkers is put foli;.:Lrd on the basj-s, that r¡hile'i;echnol-ogy ltay

be labor saving, it requires nore shitl-ed enployees and may for thj-s

rcason cause an i-ncrease in the de¡¡and for rlp-nâgctrent and. technicai-Iy

65

output*-labor r¿rtios

trai-ired salarj-sd. eilployees'

[he j-nfluûnee of otirer" faetors, accounted for in thj-s trend

variabl-e e i;tay hor'¡ever dj-stort 'che effect of technological change and.

A+K"G. ¡¡r::or,ru lI .8. Chenery, B"S" i.iinhas and R"i'I" Solor*u'rtapital
Labour Su-bsti'uution and. Ecorrc¡ric Effieieircyon' -B-e*L!9-]¡*i-L-Egg*o-U.çS"*g+9,
.S-_!_4s,.p1-!ç.-g, VoJ-, XLT.Í-Î.' Au.gu-st, L96L "



l-ead. to regression eoeffj-cients of diffelent rnagni-tucJ.e or effect than

i;he negative and. positive values rcs¡:ectiveJ-y hypothesized for hourly-

paid. and. safa¡'ied uorkers'

The ro-'l-ationship beit¡een the clernand for hour'1y'-paid. aird sal-aried.

Iabor an¿ the level of capital in-.'estl'rent incorpora-tes the effect of

,cechnology on the substi-tui;ion of produ.ctive factors but a'l-so i-nvolves

o1;her factors. Prod.u-ction of the roj-nera1 raJ-ning sector r¡aties j-nde-

pendently of teehnol-ogical change, in response to changing çorld prices,

rU-seo-teries of nel'i ore bodies of valyi-ng gi:adcs (for exaotple, open pit

mining of ]ow grade eoppeï') and. governneìlt 1-egislation" The level of

ca.pital and Labor eroployed. niJ-l va.ry accorclíngJ-y, wíth labor perhaps

shor+lng the greater response j.n the shor-t to::n' As l¡elI as 'che effect

on the d.enand. for labor e¡f 'üeehii<¡T.ogfcs:1 elieing'è aiad che-r;r3ès 5ln ¡:,:;-ceiiåctlon

Índ.ependent of teeirnoLogy, the relative ccsts of capital and. Labor t¡il-l

also effect the ]eve1 of labor required- by the ind'u'stry'

The hypothesj-zed- effeet of eapital inves'';¡rent on the d-enand- for

Iabor j-s ncre d-ifficult to establish because of the ad.ded. conpleaity of

these addit:r-cna1 fa*tor"s " 'L'ç is h.ypo'chesized. i;hat i;he offect of tc¡ch*

nol-ogical ehange, and. the assoeia-bed substj-1:ut-'ron of ca-p5-tal for Labort

j-s tire nrajor influeirce and that the re-l-ationshi-p betr;een ihe fevel of

capítal investment and. the dei¡and for hourly-'paid. i¡orkers r¡il-} be iitvei:se"

For sa-faried r¡orkei.s the hypothesized ::el,at5-onsirip i^s positive becau.ss of

the e:lpeeted hÍ-gher l-eve1 of mana,genent -rco^uj-reri. l+ith j-ncreased capital-

izati-on"

The eapital stock -¡ariable covers the total net eapital stock of

,che míner-al irining ind.ustry and. is irot broken doiin to the -1-eveJ- of invest-

¡¡ent in the separa'ue sectorso The r,ietal ni-ni-ng sector is considerably

66
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1.o.i:ger than the ¡ron.-rceta.l rnining sector (in:.92f the vaJ-ue of r:etaì- pro-

d.uctÍon in Ca-nad.a t¡as a.-l-rnost six ti.uies that of 'che rlon--metals - Table IV)

and for thi-s rcason, the cäpital stock varlabLe uj-l-l be nad-e up riìai-nl-y

of i-nvestncnt into that sector" ït r;,oul-d seem L:í-ltely for this reasonu

tha.t ì;his l'ari-able i,ray p¡.ove to Ì:e sl:a'cisti-ea1-1y Ínsi-gnífi.eant i-n the

del¡i:¿nd. fnircticns for i,.orkers by 1;he non*neta.I ¡.'lining scctoru

,L+çj¡:,_c_t-"p,1;i-q,9, Th.e d-e¡nand for Labor Ís a derived d.emand" As

pricos for rrj-nerals rÍse on the r+orld ¡i:.arket, tho l.eve1 of Gana.dian pro-

cl,u.ction r,rill íncrea.se and the de¡rand for factor inputs ivill rise. In

the l.ong.-ri.:.nn j-ncrcasod pr"orluction and changing teehnology has l-ed. to

:!.-¿rcreased capi-tal intensificatíon, hcwever', in the short.-tertn (from y*ar

to year) fJ-i¿etua-tions ín pi"Í-ce and- consequent adjustluents in the levol

of prod.uetion is irypothesizeð, to Ìead. to correspondíng i-nc:reases and

dc¡Ç::e¿¡.ses i.n the usa of thc rLlore ¡robile labor rescuree" liineral p:riccs

are tasted in current and constant dollar values.

J.ç;rS}__gf-p-nq=91¿çLipg. The level of in,lustry prod.uction for a

proriueor u-i:rder n.¿i¿r' pu.r'e narket conclitj.ons i;j--l.l be iij-rectl-y i:c}-ated to

';he prÍ-ce receíEcd. As p:.'iecs i'ise ol falL, p"rociüe';ion ui]l j-nclease or

dcerease a.nd the clo¡:l¿Lnd. for J.abor',¡i]-l fol-!-on" The,.'e ís a lag bet¡;een

i.;hen the niarlict price j-s real,ized and t¡hen the labor is ectually eiap-l-oyed

a.nd, produc'ci.on j-ncreases" The correlation 'bet.rigen the l-evel of produc-

tion and. the ¡iineral- pr:lce í-s e;:pected to resu-I'c j.n nu1tj.ccl l.j.nearity Ín

eo.u.ations rlon'úai.ni.ng both these variabl-es" On tl:.e basis of the reasured.

correl.etíon beti;een these ¡¡aria-bLes only 'che one lrith the hi.6hest

s:tatistical signifj-ca.nc:e lnay be inc-l-i¡.ded -:ln 'che fj-nal :ccgression equa-

t.i-ons "
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ïncorporatj,on of NerLor¡'ers clistríbuted. lags into the rcclel5 results j-n

the observed. employrlent level of the preeedÍng year being incl.u-d,ed as an

e;.:ogenous (pred.etermined) indepcnclent variable" the pararneter estj-;lated

for the structural forn equ-atí-on (f*-the adjustruent coeffj.cien'c) is hypo-

thes-i.zed to tie be'txeen zero a-nd ot"6 ,r..*u.u-se for stable ec¡ui-Iibriurn the

ad.justment coeffícj.ent is gteater tha-n ze::o but less than or eo.ual to

Oïìe c

The roLe of the a.djustrnent coeffj-clent and its d-erivatÍon is

d-j-seussed. in greater detail l-ater j.n the appendi.x. ft ís cal-cu.l-ated

fro¡n the r"egressi-on coeffj-cj-ent for the eraployi.aent leçiel i-n the prevj-ous

yea.T" EssentialJ-y it enables estimation of the loirg--:r"un d.enra,nd. and.

su.pp)-y functìons a"nd ii:.clicates the rate of adjustiaent of these funetions

to changes in conditions j-n the -Labor narket"

It is e;rpeeted that the d-e¡nand for hourly,'.paid r;olkers wil.1 have

a hÍ-gher adjustnent coeffj-cÍ-ent, 'chat is i.rill rospond. rnore rapidly than

that for salaried einployees. Hourly-paid r,;orkers are those directly ín-

vol-'.-ed. ín p:':odrr-c'çion ancl r¡i..]-l ther:efore adjust i:lcre rapi-dly as condi-tic¡ls

wj-'chin ttre Índustry change" Sa.l.arj-ed uorkets are rùor"e teeh:rical)-y

skíl-l-ed. and i nvolved in mailagerlent and 'che de¡¡and for their serviees 1s

expected. to be ilor"e J,cng*.rlrr1o Álsou enpl.oyers å.r'e tnore lii.-ely to layoff

ru-lslrilled r,..orkers in periods of l-.olr deila¡rd be*ause irheir they are required.

aga.i-n repJ-aceuen'cs are more easiJ-y found.

5lou.t" lÍerl-ove, 'ulist:ribu-ted !¿r.gs and Estiirati,on of
SuppLy and Denand. El-asi j-ei-ti-es : Theoi:eti- cal Cc:nsi-cìerations u

3etg"F--c-qpg.lg*qg, Vol" 40 (itay, L95B)e pp" 3OI--1t-l-"

6rrr, is the observed. coefficient t;j-11 be pcsi-ti,ve'

I;Ong*I*tlfl
" J-g-uJ:JF"I*9å
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The theoretical pr:Lnc:ipJ.es for the determination of the labor

su.1lp).y fu::et:l-on ll,&s eatablj-shed. in Chapter II" The fol.l-oi;íng 'uar'í-abl-es

and their hypothesized ::e1atj-onships are for¡rulated. on the basis of

tÌrese theoretieal pr:'-nc*-p-l-es.

.E;-_g.i q+o U.ç* S1ip.p.J,;r*Y a i:i =+þlçS

'n?lïa-Í The hor.rrly \"râgo of hou:i:'1y*pa-id. i;orÌçers Ín the nanu.faetrt:Íng

seetor Ín curuent do.Ll-ai:s in ¡16¿1 ¡. -

X-"" .,. llhe åverage annual l.;age of hourly--paid çorliers in the nianu-
'll,ial-r-

i¿,:eturing seetor in culr'ent d.ol}ars Ín year t"

X-" .., The Ìrou.rJ-y ilage of hourly-paj-d. vo::lccrs in the ¡na-irr.r-fa.ctu¡:j-ng'1r'lal-l-L

sector j-n ecnstant I94B d.oll-ars i-n year t"

X-.-",.-_ The aver¿-r.ge amrual i;ege of hou-r1.y---paj-d. r¡or]<ers:ln the IÍei1Ìl,-
'l11¡ì.1-v

fa*trrr5-ng seetor in cnnstant i'948 d-ol..Lar's in year t"

Xg;,i*i The average irourly salary of sa.laried. l':orkei's in the rnanu-

X.-,. The a.r,'e::age anuuel sa.1-ary of sa'l-¿;.:cj-ed '.;orkers 
j-n the hìa"nu-

ullP,l-l-

faeturing seü'tol -r.l,n ci;rr'ent clol-la'rs :..n yoar t"

X^,. ... The ¡oirrl-y saì-ar.y of salaried. i¡olkers in the ranirfactur:i.ng
tii.ia. -ì- t. L

sector in ccns'uant 19,48 d"ol-l-ars 'j-n year t.

fercturing sector in eurrent dollars Í-n year t.

x^." the average annu¿.l sa.l-ar"y of sal-ar.ied vorkers in the nznu-
ulrial-Y

fac'cu.ring sec'r;or in eoi:iste-nt 1948 doll-ars i-n year t.

X^ TotaL natj-cnal Labor force of a.ll- r;or]<ers (sceking or c:irpl"oyod.)
9

j-n nr-r,ilber of r:orkers in ¡iear t"

XtO Tota.-l- national la.'por foree of all i¿orlce::s (eceking or cnpl-oyed-)

j-n ne-n-houi:s j-n year t"
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LaveL of nationa-I ri.nemp).oynent 'ìn year t (per"c:enta.ge of those

j-n the labor nalket).

À.lso in.clud-ed. as an exogenous demand. r'ariablu (Tl,fff¡(t.-f)

= Yr'us(t-r¡)

Al-so i-ncl-ud-ed. as en exogcnoLrs dernand variablu (Ymi*l(t*f)

Yi'rir¡s (t--i.¡ ) "

L-l-so inclu.d.ed. as an exogenous dernand va'iabl" (Yi¡sn(t-r)

= Ytiss( t.-i-¡ ) "

/tlso included. as an exogenous demand vari'ablu (Ytn¡S¡(t*f 
)

= Yuiss ( t-r¡ ) '

"A..Lso inelrrci.c;d. a.s an e--:ogenous de¡,ra-nd v¿r::i.abl-u (Yti,.nqt.-e)

= Ylrts ( t"..2)) '
A.lso inc-'r-uderL a.s an eriogenous d.enand va-riabl" (Yt*n(t'.e)

\= '¡ius( t--z)t "

Äl-so j.ncl-ucJ.ed. as s.n e:{ogeÌro'trs d'ernancl ';ariabl" (YliSl(t"-e)

= Yt'rss 
I t"-z¡) "

Àlso included. as an e]:ogenous deinand variab]" (YnSl(t-e)

= Ywss( 
'ç'-2)) "

\'n( t--r)

xrm(t*r)

\.'r,s(t-r)

xus 
( t-"r)

x:cr( t..e)

xu¡r( t-z)

\is(t-z)

\ss(t-z)

3.J:-i"ç-q-*o..fl-¿:,ho-+:o As the trage ::a.te to a 'cype of i+orker in a sector

increases, it is hypothesi-zed. -that the sirppl-y of 'uhat type of i:'orher to

the pa:ctieu-}ar sector r..¡j.fl rj-se. As j-n 'Lhe de¡land equati.onsu the pr5-ce

of .l-abor i-s ineluded in eu.rrent and eonstant d.ol-l-ars and on an horirly

and. anniral- Ì¡asi-s.

-qlègLË."-er-q!pl,. As 'tho rnan-hours of a type of r¡o::ker eirpl-oyed in a sector

increasesu it j-s expec'ced that the suplly of that'uype of l¡orker to the

ltunbqr qf '¡oqke¡s and, i¡an:ltqi.-r,r:s-"gf -.1S^h'9,-¡9,ll-e-'!;-p'-e..-.-e,P¡l-",oJ-ç.9 in the
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otlrer sector nil-I decrease, This relationshÍp is hypothcsi-ned on the

basi.s tLlat if iyorkers are drai.in to one sector there r+i-l-} be less ar¡ail-

able for enplo¡rment Ín the other seetor"

Jþ.9.9_,ep3..-s9^þ"T19.T*tq-li19.;q-o-+:S"i.¡:åqß*.F.Ê-e-!9å. Althoush the r,'age

rate d-oes not inclica'ce conp)-etely? the benefi-Ls associated ui-th eilploy-

i:rent v¡i-thin a parì;icu.l.ar sector, it is a na.jor c.oniponent and. t¡iIl i-ndi-

cate, in part, the at'i;¡:'activeness of enployraent r¡ithj-n the mining in-

tlustry relative to elsewhere. As vage rates rir;e in the ma.nu.fa.cturing

nocto"r8 it j-s hypothesi zed, ,;nat the supply of labor to the nj-r'lera}

ärining ind.ustry l'il-I fallo Cç'nsistent r¡ith the uage and salary variables

for the mÍneral min:Lng J-nd.ustry sectors this variabl-e is tested. j-n cur-

rent and. cc:-r.stant dollars and on an hourly and allnl¡.al basis"

Þ;-?e.-oj-*!"þ-*ç!=v-i-Heg-LÐpÆ-f"q.f.qg. The size of the to'cal popuJ-a-

tion eligible to,oolk9 j-ndicates the potential nu:nber of employees to

the eeonoray but does not indica'ce the nuirlber that are nilling to rrork,

the hours they are r+illing to r'¡ork and their suitaì¡il-j-iy to specifi-e

enploy:aent.

1o convert from the total population eligiì:J-e to l¡ork '¿o the

mmber of participants j-n the labor narket (either erirpS-oyed or seeking

eirp-ì-o1.:nent) it is necessary to rnultiply the population of eligi.bì-e

B^,stati s1;ics Ci:.nad-a, .F-9..{ni1g.q*?lri,*Iþ-rtrF--q"å.li"q:F.iu--1:e,Ulc-çJ.uÉAg'
Catalogue No, 72.-204 covers the coinplete range of nanufactu:'ing indus-
tries and shou.Id. be representative of enployilent conclj-ti-ons gene::'aL1y
outside the ne'cal and non-raetal ruining industry.

9S'g-+-adg--LeAfþ,g-gE reports the nu-r¡ber of peopLe over fourteen
years of age but not confined to a mental or crimi-na.I institution.

7-.'Iì,:fer i;o discussj-on in Chapter TII.



people

it is

raarket

by the partj-cipaij-on rate. To esbirnate the total

therr necessary to uult:-pJ-y tlte nur¡ber of rr'orkers in

current conditíons, To estj-m¿rte the l-abor supply potentia-1-)-y a.rrail-able

ll ,to specifi,c empl-oynent withj-n a sector-* (e.9. prodr-rciion workers rvj-thin

the metal rn'i-ning industry), it j.s neceseaïy'uo breakd.o+rn the total Labor

by the aver:B-ge nu¡nber of hours ea-ch i s vi-l]-ing to

supply ínto its skill cor-,rponents"

lhe supply

tially avail-able to

most rneaningful variables but data j-s not avaiLable.l'2 The total supply

of r'ran-hor.r.rs to the Canadian l-abor narket refl-ects the general condi-

tioirs of the n¿tl-ona.l labor inarket, inclrr-dÍ.ng the r':age iates being

of each of prod-uctíon and roanegernent r¡olkers poten-

offered-" Tire rel.ative wage ral:es a.nd o'cher pccr.r.ni,ary and rr.on*pecu.niary:

be¡refits beti'¡een seetors uiII cl,eterläine 'uhe proportion of total suj.tabl-e

each sector of the ¡nineral rir5-ni.ng inclustry are the

labor avail.abl-eo that is actua.lly suppJ-ied to a par'cicr;l,ar settor. The

hyaothesized e'lfect hovevero of the size of the a.vaiLaÌ:Ie l-abor pool on

1¿rbor srrppl-yo

the l-;-rbor

uor:k rr.nder

the supply of l.abor to the ninera.l ni.ni-ng ind-ustry is positive,

72

l_o

J*.-"-g]'=q.L-.r.,,e?-lrpJ,q";vjrl.9råL"

eesj-er j-t r¡-j-IL be for ¿irly oile

l.o__-'"Thc to'ual l-abof supply is 'che total lüan-hours a.v'a.il.e"bl-e, No
account is nade for the effort given by each 'í¡olilter,

11---Tìris j-s the total nan.*hor-irs availa.bl-e of '.¡orkers rrith speci-fic
skills ej-ther erep-1-oyed i¡j-thi¡r the sec'ioro elsci"heii'e or seeking erap)-oy-
ment and is distinct from ilie to'cal iiìs-n...ÌÌo'Lir'sr of the specific t3pe of
labor that j.s ernployed rrithin the ser:tor. This is the a-ctual su.cp1y,

)_2,--'-lr b¡'i:akCo-r'¡n accortling to s]-ij.l1 eeltego::ies j-s iiot avail-eb-l-e"
Tabl-e IX of Chapter fI r:ho.,rs the r'el-evant infor,:rai;j-on on the nat,i-cna1
Iabor supply that is published j.n 'rtle -Ç"-¡.-i:e-4-+.*ïç-e.¡pp.qk"

'Ilie Ìrigìrcr 'r.irc lei'el of ii:äi.irnpl.o¡ment, i;ïre

súc,tor to ob'ca.in -lhe l';or:l:e:rs i-t r:equ-i-r'es"
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The hypothesj-zed. effoct betrleen the u-nernplo¡rnent Level and the short*run

or observed. supply of r¡orkers to the rnj-nera.l rni-ning sector is posÌtive.

l,1o::kers s.re more iliJ-lÍ.ng to'cake ernplo¡rnent of a less fav'orabl-e nature,

und.er. cond.i-tj-ons of hi.gh ui:,cnpJ-oynent rrhen they realize their chances of

obta.ining uork el-ser.;here is nore Lj-mited. than ilsua-I"

"l$]Lriþ"ç**-.al¡rç]:BcãË*+â4--.Bcs:-þs-qr-e*-çlåpJgv-.sLl-1-e+¡s-d-qs--.. v:esC.

fncorporation of dj-st-r:ibuted. ì,a.gs into the ncd-el results in the observed.

enpl,oyrnent level in the previorr-s year being included. as an e):Ðgeneous

variable in both the s'tructural for¡o. d-ernand and supply equa.tions" îhe

-.,alue of the esti.urated parameter (f.-ttre acì.justnent cocffi-c5-ent) r.¡il-l be

bettr¡ecn zero and. one"

Lþs. 4 d.i.r, "lseg!--*Ç-o"-ç.sii- c j*q*.

The ild.justn',ent coeffj-cient j-s d.erived fi:om the regressi-on co*

efficj-ent for the ernpl-oyneirt l.evel in 'r;he plevious yes.r. Ëor ihe srr-pply

functionsu it is expected that the response of hourly.-paid norliers will
'be faster than 'uhat for salaried. enp)-oyees and. that the adju.strnent eo-

efíicient lgi-ll co¡is:cc¡uently be )-a:.'ger. liaci'ii-ll-a.n et aI have sh,:t;n 'r,h¿rt

hourl-y-paid ririir:ing ¡rorkers are rìore l,lkeIy to mígr'aie than sal-aried

employees.

Table XVTI su¡rina:ri-zes the hypothesi-ued rela'cionshr'-ps be'cween the

supp3-y and. d.er¡'and for l-a.bor and the -¡arj,ablos to be tcsted j-n'the

airalysis.



-T.er;"Ji:'lg LilJ *xtnj.ned. the d.eina.nd. a.nd. supply fa.c:i;ors for tl¡o

c;:tegories of far¡n.l.abor (ni::ea ¿..nd. fa.¡ni.ly) on a regional ba.sis. Fi-ve

regions acïor:S Cana.da treïe specifj.ed. on 'che basj-s of exi-sij.ng production

pattelns a.:;rd. geogi:a1:hi.c de1i-nr:ation.

Lits nodel consiErted. of stocllastj-c si.rpply and. d.en¿rird fuln,:tj-ons

for 'ootì:. types of ]abor j.n each reg5-on and.. non*.sstoc.hastj-e I'Jtlrlorrel'4 ad.*

ju.str,rent functions for ea.eh su.pply and de¡land futnctj-on"

Lin-ear relatÍonsl'rips riere assuined and. sin6le--ctl-uatÍ-on l-east-

squ,ares ¡rethod sas i,,.sed to fit data for the perioð' L946 to l9'o2. The

pa:-.ai.,reteLs cstima-ted ¡¡ei,e the )-ong--run eLaçtj-cities of d-e¡,tand er.nd su.ppJ.y

a-nd'r:he coeffj.cj-ents of a.cljrr.s'cuientr"15

SJhe err:pir-i-ea'1 i'csl'r-Its obtai:lçd' i-n-bhi-s st'uicÌJr di-d irot '':hciE a tr-i'gh

Ievel of si.gn:.fiee.nce Ìreti.¡een tJ:e independ.ent a.nrì. d.epenCen.t r¡a::iabLes

aI'Lhough the hypcrthesi-zed. dj.r'eetj-o¡rs of j,nflue¡rce irele gerrera.l.ly ob-

gerved.

Tyrciinierri-*r]'6 app1.5-cd. a s:i-r¡i-le.r ¡.'rc<i-el- fcrulrr-1-at:!.o:r 'i;o -bhe C¡:rter*

¡:ri¡:ation of thrr:e ea'i;egor:íes of fa.r¡n l-a.bor in the U¡ri-ted Sta.tcs. Ee

r-rsed. a nine equatj-on siir:u.!,ta.neous systen, to do'¿erinine the elastj-citíes

of suppl-y ¿:.nd. cl,eriiand- for r¡:-ch of hi-redu cper"a.'l;or ar-rd unpaÍ-d fanily -l-abor"

lhe s¡islslo rl-sed by Tyrehni..eu¡i-r:z ¡-:oitsi.sted of six stocllastie

Revleri of Prevíous Stu.clies on Ï,abor Sripply
and Den¡r¡rd Estiila-i;í-on

74

13_.- J.;1 e Op " CJ-Í o

14N""}o.ru, op" ci-t.
15¿= ¿"fj-ned- by i,ir:r'loven ;i.bj.d., J,ater in thj-s cha.¡rter'

16ly""hni- eltlezr op" cít.
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frutc'¡,ions fo¡ supply and de¡¡rand for ea.ch category of laÌ¡or ¿-'-nd' th-ree

¡narket cl-ea.rj.ng identities" The iirst tr¡o id.entities specified. total

¿eran¿ alnd supply as the respective sllras of the separate l-abor demands

and su-pplies and a thi::d. equated the total der'r¿.tnd. to the tota.I supply"

There r¡ere nine endogenous variables:

in three supply variables for each eategory of l-a'boru

ii. threo d_enand -r¡er.iables for each cate8or"y of labort

iii. 'ço'la.I labor d.etnand' a-nd- totaL labor supp)-y, and-

j_vo a coilposite r:age ra-be for all agricultura.I .La.bor.

The l{od-el SPecification

The j-nj-tial mcclel i'¡as sj-mj.l.ar to that used. lry Ty:cchniuË:jr"I1

EÌeven eo_r,i.ations sere j-nclud.ed j.n the system doscrj-bÍ.lg the deraand. for

a.nd supply of i:iLnageuent and produ-ctj-oir eraplcyees in the r.letal and ¡ron-

inetal s*stors of Lhe nj.neral iain:ri-ng ind,.rstry'18 Fou-rtcen endogenous

rra.riables tiere .speci-fied.:

i" tho price of bo'ch catcgorÍes of labor in both sectors,

ji" the d.e:.ra.¡rd for both eategori-es of -l-a.bor in l:oth ße c'úol:su

iij-. the suppl-y of bcth catcgo:ci-es of la.bor j-n both s,:etc¡¡so anil

iv. the total supply and. total d.etland for all i,,'ûTkefs ín the

tota.l nineral mini-ng ii:dus'cry.

The oqrration systcn, rii'ch fourteen endogenous '¡ari ables and

o¡-'t-y eleven ec¡uetions ïias a-band-oired. clu<¡ to unde::i-d-eni;j-fj.eation.

Tìre j-nj-tial spccif i cation of the r¿cdel- i,;as ¡¡raC-e becau.se of the

l7ror.d.

lSRufut to Appendix A.
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\rxpectcd j-nter-relati-gnship 'tre-üi*een the denia.nd and supply for ea.ch 'bype

of l-a.bor in each ¡riarketo

The fo.l-1oljrj-ng ijloclel- fo::r,ru,l-atj-ons a.re not a.s i,,ntegrated, in 'berrns

of rel-ai;j-ng the suppLy and. demand. for each of hou.rly-paj-d and sa.larÍed

c¡rp1oyees j-n both sectcrs, rti'ch:Ln the equati-on systeins, hot;ever they

d.o ove¡.coine the i-ni-"fía.l ::-d.enti-:licati.on probl.en lry having -i:Ìle rrumber of

eqrr.atl-crns equal to the nu_mber of ei'rdogenous ¡r.a-ri¡.bles"

îhree a.lter,native ¡iiociel- struetur.es a.re t¡lsi;e'cì., These a.re:

i-. Tu'o sepa.rato inodels for hourly'-paicl and' salaried

uotke::s, each incorporaiíng suppJ.y and- d"enatld factors

for tlie netaL aild non--lletal rninj-ng scctorsô

j-j-. Tl.f.o scpai.ate nodel-s for th.e rnetal and l,]on':n]et;a1 n-{-ilÍng

sectol"s, each incorpor'atlng supply and deriaird fac'Lors

f o r hc-",-rly-'paid. a.nd -'ra-]-al:ied t'lo rker s .

j-j-i-" Four soi:a.ra.te ncdel-s for e¿rch of non'-me'1a.1 sa.laried'

r'lorkr:rs; non^rue'':a.J- hrou-:l1y'-pa.id' r'¡or'l<e::s¡ netal saLaried.

r¡orkers and. ¡re'te.l iro'tlrJ-y*'paid';;orlcers.

ll.h.e 'u.¿,r:'iaì:.1-as Ìiypothr;r:ri.:r;¡:d- to c¡f-{lect 'Llie d:¡l¡rnd 'for arrd supp-1-y

of each type of Labor ln l:oth ilirreral. iä,Liii-ng sióotors Ìra-¡e becn cLj-scr-rssed

"en¿ specified. ear.ì-ier i-n tli5,s e;hapLer. Th.e genera.I rÎoi,,-,s of 'che'chree

ilcc]el sets to be tested. r¡i-11- nov bo r:sta.blir;hed, Ior i;]re sa-ke of irr"e-

i-?.tJrr the cornplete set of exogenoris variabl-es i.n each ecluation are not

1,rch:dcd. he::e, Tbe variabl.es are specified .l.a'ter i¡r 'uh:-s cìra.p'uer" The

forn of the equaÌ;ions i-s estab-l.isÌred at ",;Ìri.s stage' The coi,rpl-c'ce s1:cci-

ficati-on of the equai:Í-onsu r".i-th a1l r'¿+rj-eb-ì,es to be tcs'uc:d- !-s griveln i-n

Cha.pi;er V"

lhe i¡odels at this'ci¡re are presented l.¡i1;h one va.r-ì-able in ea.eÌr
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case, representing a set of exogenous variablos. Às r"refl as the set of

exogenous varia.bles incl-uded in each equation, a number of other vari-

ables are either exogenous or' endogenous to the system, d.epending on

the specificatj-on of the niodel' They are:

Tn the demand. ec¡u-ati-oir,s -

i-" 'Ihe supply of ttre o-i:her ce-'cegoly of t:orkerLo tha-t i:ec¡uor

of the rnínera1 tní;:iÍ.ng i.nd-u-stry"

ii" Tlr.e r:age r:ate or sa.ì-ary for'cÌrat ca'i;egory of i;oricer i-n

that sector of the rni-nera.l in-{-nÍ-ng inclu-str:y.

In 'r;he su-pply equations -

i" The su-pp1y of that ca.tegory of i¡orlter to the other

i'nj.nera.I miniirg sector"

ii. The liage r:ate or sal,ary for that category of i"orker in

the other ¡niilllral m-iniirg sec'üor,

j.ij-. The nage ra.te or sal-ary for that certegol-'y of r¡orker in

that sector of the rnineraì- míning incl-ustry"

.{ Iagged. adju.stnent ís also arl:p.l-ied. to enable esti-¡lation of the

)-ong--;n:.n sr.r.pp-l-y ¿rnd. d.el-¡and friaetion.s fi'on 'che rug;'essç:d. eclu¿tions" The

appJ-ícation of a lagged a.d,jlrs,ciLent reqr'.i.;'es izrc-1,usioir of 'che 1:revious

per=Í-od eirp).oyrnent I evel of tire catego::'y of o¡oricer ui:-rier i-uv'esti-gation"

lhe theoretical basis and. rnethod of appì-ica.tj-on of 'r;l:iis ,1agged adjust-

ment uas establisired. by NerLoveL9 a.nd is ïc;vi-c'r;ed. in Append,ix C"

In surnatary, the tiree model sets specif:i-ed. bel-os shor+:

io The set of e;'.:ogenous variab,ì-es for each eqrra-biono Tcpre-

¡¡ented. by a si-ngle variab)-e,

l-9Nu"l-o.ru¡ op, cit.



j,j., Those v.aÏia.bles that vary í-n thej"r speeification as

either e>:ogenou-s or cndogenous specified as sucl:, a'nd'

ii.j.. Tueo::'porat:ian of a cListribu'ced )-ag, by inelutli-ng the en-

plo3,r.nent levcl of the eategory of i'¡orker j-n the previous

per"ì.od..

The elclogcl1olts va.i:1a¡1-es *re designa'ced by 'Lhe letter Y. î

j.nclica-kcs the long*r.un ec¡ui.]-ibriurn l-evel of a partj-cula.r endogenous

.."a.r'ia,bl-e as j-ndicated. by the su.bsei:j.pt. In the regressíon functionsu

'che supp-ì-y and. denand variabLes for salaried' vorlcers a're lagged one

period, Ia.gged end-ogenou.s variebles aÏe prcderçerlnined' and. aÏe therefore

a]:ogûÌlcltË to the systemo Fo1ihj-s Ïeasûn tÌrey are clesj'gnated i'rith 'che

s¡,,lbol X -i-n 'uhe ::eg:ressi-or, .q'.'-o',io^"20

J,.r..-.lig.p,t:,1--,Y":p+i,"Ê-'9+4.-:s*e].al':j.ç-q

ni.ains*.isd:p-t*"
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Sa.-l.a.r.',*'- cd i'lorkers De¡tand

í"1'1r,-1',+=1*i:l;i.+.i.+.e.J¡$,BsJ.r'-r

-Long-.rur"l De¡la.nd trir:nc tlon

î=e-r,ìsDt *1 -;' bl xil',slt

ri.cl- ju. s';inen t Ft;,¡rc tr'- o n

'[']o,:'kers
i-rr*?"¡lq-'"Þ=ç-g-a¿'gig--l:!q-{-e*}*ã

20^-"Er1dcgcneous .¿arj.a.bles a.re cì.esig:-.ated lsith the l-etter Y and aÏe
¡hose deterrnined ivi'chin 'che systen rlefined by the econoilo'üric ncdel.
8.,:og.eleou.s varj-abl-es aïe predeternined variables and include J-agged

en<logeirecrrs r.'at j-abl-es 
"

i n 'che Can i;.dian i-Ìii1e:,:"al

for Salaried llorkers

o *r xicrst " d'r Y¡l=pt 4.L



Yrrrnt '- Yt¡sl(t-r)

Regres sion Eclt'-ati-ons r'ti''uh

Y,,isnt = "l.'l I o br d, *r,l'raDt j- cL f , "r*,r''-

Í r ("f,r*t '- Yi',,n(t-r¡)

Ytisot = At * Bt xtr..aot 'o- cr \"*tst u- Dl Yl'tspt o

El xttt(t-r)

d, rY I Y'Orpt u (r". à'-.,-) t..,rn(t*r)

0b rorvable \rar:i.airl es

i, i- " .\lq-p::i:ip-!"e l. l:li-.+: ¡l.g.,- -T ¡ 4:-tç-i¡.¡:v-

f,ong--luir Denand Func'cj-on for

Íìrot = a, -r b, xi-i{-"Dt o *2
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4."2

Adjustnent fbnction

Yirslt = Yilsnçt--1.)

Regression Equtrtions wi-th

4.7

SaLali.ed. \'lorkers

xtrast 'n d2 Yilst't

Yi.islrt = ^zrÅ t- ''- or-,r4 :- x:-iqsut * "r.y' t xlrrlst

4"4

, (î',rrr, '- Yllsl(t-.r-))

Observable Y¿ri'i-ables

Yrusrt = Ã, +- B, xii'lslt -'- cz xttlis t " Dz Tr*sPt "

t- d.r,Ò I Ylis't * Q--A r) Yrrsl(t.-r)

SaI ari. e d lierEef q-Þ:ì-iPP-!Í

4.5

Ez Lr+s( t-i-)

4,6

4.7

4.8



1. .!,'!s !eå ".{ii"4lqe'I-qgnq3.r¿

lÒilg^r"url Suppl.Y Func'cj-on

îrrrr, = fr * 8t xii,isst

¡-l Y' '-t_ ..i.isPt

A.cÌ. j us'iri,ent tr\¡-nction

Ytisst = Yuss(t-r) 
,= 

-l r (îrosst - Yr'iss(t--r))

for Sal-aried tiorkers

T

Regres si-on Equa.'ci ons l:fi'hh 0'¿servabLe Ve'I'i-abl-es

hl Ti'lsst o kt Yiispt

Y¡lsst = ft T¡- r 't- gÌ -r t x-Ll'tsst

;r- 
k, ìì- t Y-^Spt +' 1-, -fi- ,

Yrrss(t-"r)

BC

Yi,;sst = Fl -i' G'r- xi-r.irst *- HL Yi,isst " KI Yi¡spt o

4"9

i- i . iip-:t::Ji-q-!,el- lfrei,ga-.lglltl=P-Jg.g

Long-ru-ia Suppl.y Is¿nctj.on for Salarit=d. l'orllers

'+ h, -iì- t Yiqsst

Lr Yrospt * Pt xlis(t--l)

Yrosi,t + (r-T ,) 4.1-1

4..1-O

Yr,,¡isst = f z n' gz x¡..1=st 't hz Yl'lss t o k2 Y;";spt

n- l-z Yt¡rpt

lLdju siracnt tr'u:rct j".on

4"7.2

4"t-1



Yllsst - Yr.',ss(t"-r)

Regressi-on Equaticns i¡ith

Yi'¡sst = t, o L a' 8z I I xitl¡isst 'r n, o 
1

o (î,urr* -- Y'{:;s ( t-r) )

Obscrvabl-e Vari-ab1es

oro t

Yxsst = Fz * Gz xirosrt '* Hz Tlrss t 'i' K2 Yj''sP" *

Yirss( t,-r)

Yiorpt ''- 12 I t Yitrpt + (1*

l.d-,:¡l ti- tie s

v
'i':sDt

81

4"L4

L2 Yl.l=ot * Pz xi'rs(t-r)

The strrictur.al forrn eo¡a'i;-ions to be es'¿j-irlatr;d- l'-sj-n8; re8Ïcssl-on

te i;hniquo ai,e cclua.tj-ons 4'4, 4"8, 4'12 and. 4"16' F::oll tJ:eso equ-ati-onsu

the pa;"aueters (d.ssi-grrated. by'che eapital- lc't'cers A, " " Or) ean be

estj-iaated. Flom these parairreterso -i;he adjr-rst¡rient eoefficj'ents ( Xr'

/ l, ì]-, anil 9r) n.r,a the long.-mn cor¿-ffic-Le:rts of i--ndepcr:d-ent vari-

ajrlcs uith rcspei.:t to suppl-y aird d'en¿:äd- and- tho c;c¡rstant ter'as (a " ' " d

and f . " k) can be es'i;j-rlated.

A sirai-]-ar n:rocl-e1 for"rul.a'u-i.on j-s p'':esenied for iiou"rly"'pai-r]- i;ol"-'kcrsu

Yi,isst

9r)

Yr.islt

Yrusst

'lisst

4.1.5

4.]-6

3åi'1-t-¡:"-l--älr,'¡¿g--I;¿ *:.!:i-çy-.

I "8" Labor rrarkct fol
;;j:; 

--*--.-. 
:

4,r7

4" 18

hq-ilLL,rl:::p-+.i.9.-içl-lr:qlg.,i*"iqg-e"--Ç'c.sg.Êigg



Ilourlv^-Ps.id Uorkers }ci:iatrd.
::===9-=-=-======-=-=:====

-lLe-.!,q,1,-l!i;1.i¿igJ"-gd*'.e.i-#:y-

I:úng--r1rn Denand. Functi.on

l-"

trr"o, = ,j o 1,5 xi.io:Ðt +' c1 xi,iss I 'r d'7 Ytrlpt

Â.cljristinent Function

Yimrt * Yi'rm(t-r)

f or iiou-rly."Pa5-d t;'orkors

Regros sÌ-on Equat'î ons

Íl'ir_rnt = ^5 V t -r. b1 V , *uu,rlt ^i' eJ V r- \,,**t o

= Y, (t,urnt - Yi;nn(t"r¡)

B?-

Yi,.,nnt = A', t' 8., x:.t.'rnot n' c¡ \¡ss t + D'i Yt,*lpt

trith OÌ:seli'able Variahles

ur Y l Ymlpt + (1- Y r) Yiui-il(-t.-'r)

ii.t'on::il-e-LpJ,-.Uj,-.:¿¡-n.9,..JL9'.,,,,iJ{.Y-

Loi.1.g..-l:1r.ïI Dc¡¡and- lr-u.ne'c j.o n f or lïcurl-y'-Päi d llo ¡:ite rs

4^7-9

-'- E3 x:u(t--;-)

î,,n0, '= ao +- bo x-ii;irot +' co xttsst -t d4 Yorupt

4."20

.A.cIjr-rs 1;mr:n.t F¡:nct.ioir

Yi',ltlt ^' Yr,lin(t 'r)

Rcgrc s s ion Equa'cÍo¡r s iri th 0b servable Varj-ab -l"as

A,^21

f , ('f,*ot - Yi;rin( t-,r¡ )

4.22

4"27

L 2Å_



Yl,uot = u4 å l. + uo tt t xitnilt * "4 fl. *ro***

Yi,:l,lt = Ao 't' Bo x:Ll${Dt +

* d4 á I YNiiPt ."

-t E4 x:¡n(t--r)

Ijg:4'9:Eei9Jgi$gr-q:9-qeel¿

lie!4=-J:!ini.nsJ-ç",1p.',s--!-ly-

Lcng--::r-r.tr Supply Frurcti-on for 1{cu:Ly"'Paid I'lo:cliers

1e

(r- J i.) Yn¡ro(t-r)

c4 x,urrt " D4 YiìHPt

y:r_ist = f 1 
,,- I, xj.Ì,iltst .,, h1

1- Y,,.,'3 lLir?t

/id. jus -i;nent Func t:Lon

v\/tt 
,.,-iis t ''- 

¿ LliS ( t. ":t. ¡

85

4.25

Re gi:e r; sion lì qu.a.t:io ¡:t s i'¡j. th 0b ¡ erte.bf e \ta,r'i.abl es

Yl¡sst = ,Jì tr'sj ìrxi,or;sr+n, I lYr¡ris

Ytnrgst " kJ Yniilltt

ar"?6

J 
," 

(fro.'rr'- Yirss(*.'r))

o o, ì I Yr'n'tlt -r 4 ) I Yi¡',pt -' (r-

Y:ss ( t--1.)

Y¡,list = u j n r3 x:l-iillSt "t H5 Yi*;s t " K5 YtctPt o

¡,-r27

i'5 .\¡æt 'n Fl xi'¡¡(t--r)

4.28

L

) t) 1+"29

4.34



l-1- " Non-lfeta.l.

Long--r:un

r¡
'ltrHSt

Ll¿slss*J-+"9s-ç-9l:T,

Suppl-y hrnction for Hour1y-"Pa.id. I;lc¡l'crs

14 Yiourt

Ad ju-stnent I'u:nc-ü j-on

Yllrust - Ynus(t-..r)

f4 "n e4 x;-i'r¡tst +- I{4 vtiuSt + L4 Yr'inpt *

Regrcss:lon Equai;ions i¡ith

Ãt=l*i'{HSt - 4

= Pl

84

(î*r* "- Yl^.lrs(t--r.))

0J¡ se r"va.ble \raria.b lc s

ó l -f 84 ø r x:i.rursr a- h4 I ,-

' oo þ L YI'i:Lpt "' ta t! t Yt¡ltpt +- (l-.+

v i¡ "- *4 
"rrrrr* 

l- IIO Yiçlrt "t- i(O Yr*,u +'ll,HSt À4 I

L4 
",n*, 

*'P+ xim(t--r)

Yti¡ts( t"-r)

4,.5L

"1.d.en'i;i';i es

v.(¡
'ilHDt 'ÌiHSt

the str"uc'¡r-rr-al forn cqi-,-a'ç:-ons'co be ectiura.tcd:i-n this rlorlel- are

equa.tions 4"22u 4"26u 4.JO a"rid 4"34. Flon 'uhese eqriationsu i¡u 5'lir.i.c'r;lt::a}

for'irr pa.r"e,rnetûrs l¡i.-l-1 be es"ir-"t:ed-. Fro¡n these pa:'laiee'';ers the a'd'ji'15¡f¡i1s¡¿

+.52

Y
I'r.11

vv
'i;;Dt '¡;HSt

St

Ø r) 4"'tj

4 "34

4"35

¿!. ro



coeffj-ciûtìtse J-on6.-ru.n caefficir-nts a,nd. i-nj.ercept te:r"r¡s

su-pply fu:rcj;:icns can be eõtj-mated"

.?..,....-". 1þ!,+L -+¡td.

2"L,

llq.n;[þ 
":i¿ 

].-l ii *j+s

L¿rbor ¡ita.rltet

:9g,üþ"il.q.-.ip-.I-r:19*rl9-n9'te',!*q.*[s{.€i}""*

tq-r'J"þ^e-."n-c- "!-? L"-.'..ßi r":t *Ìî-"F:.gg!o--å'

?r.rro., = ^5 ", 
b5 x.:.irslt -t *5 Yr.i,rst t' dD 'Yi,ispt

for denand a.nd.

A,cl. j rr,='t;iileii t iriurc t -'lo n

Y¡i::lt'- Ïi,rsl(t---:-)

135

Re gr',: s sí';,r lìc,ua. t í-o n s i;i th 0b s eriralb l-e'!'e'r ia'ble s

Yl,islt = ^, lrn-a, /r*rr,rot+"5frtr*,,

I , tt:r,*lt -' ri'isn(t-:-))

Yi,islt = oj ,' u5 xi.¡,=,rt '* t5 Yiilist ''- D5 Yi.fst, -t

Er t,s(t*:-)

"' 
d.5 )

j. i.. S-_o'u".fJ,v-.':¿+ iÈ.'1þ:..jii:lg

I,o nS-.ï"uì1 D ç-ria-nd. F'i-''ric'ç j-o n f o r llou¡l-y-"Pa':-d U o r!'e::s

e Yr,spt -r- (r"- I ) Yi.:sl(,c.-r)

4"57

Í-i,tnrr, = au i- bu xi,l'ttlt -'' *6 Yiisst a- d6 YI'älPt

4"18

l<o

4..44

4"4L



Á.d justrnent Fu¡rctj.oir

r'i'unt '" Yir,iun(t-r) =

Regr"ession Ec¡-.lations rri'i,h

Ytilllt = t6 rY , '' vu V , *ri',,lo, ''- *5 V 2 Yl'isst

v e (Ïr.*'t "- Yülil('¡,"t))

0bselva.bl"e Va.r"i-ables

Yl'ränt -= At t' Bt xii,ri¡t 't-

Ee xru( t"":l)

-r d6 Y z Tr,.,j1rpt 't'

ly.ryl:¿",9I,,1¡.&gr.-ig-.::, jlg=[9]?]=iii.1llfi =lg::!gr

í " :!e.Li¿rii.ç.Ê-l..,lqrls"e-re

I:3r3.g-'r Lr,Tl Sripply F'ur.rr.c'i;:i o n fo r Sa.Lar j. e d- ì'lo ;:j';ers

(r^ V

c6 Yttsst

CJ

e) Yi'¡lll( t-l)

o P6 Y¡¡-rrt *

4"42

Yisst = f5 t- e5 x¡irsa * h5 xi.l,gst o 1"5 ï'i,tspt

-ê.cL j'.r,s tl,rctrt Fi-,:irc t -i.o n

Tt,,sst - Y,rrr(t-r)

4" 1t3

Re gr"c s sí-oir Eciu.a t.¡' o ns r; :i-'th 0b s e:;l¡a-b'l- e Yalial¡.1- e s

Tiisst = tç1lr'. e, il e x;.sst * h5 i, 2 xnsst *

4" 4+

T , (Ï-¡¡sst '- Yi'rsçt'-r))

rj tl z Tilspt ,,- (r*'1t'- z) Y;i,-*s(t_r)

4"45

4"tr6

4..47



Y,.-,^.
Ltùùt

Pl riis(t"-r¡

i- i " .!is.u;L-.1'::::,P-i,..,å 8'-!l-oJl-ç;:c

IûnS -r'un SrrpplY Furei;:Ï-'-'n

Ft r' Gt x:isst '* H5 xirsst

:Ë
-i.li:iSt

Aci j us; triicnt Fu.nc t :i-o n

v _\f
'i,r,st :'j'ns(t"",1-)

16 ,- e6 Xr,.r¡St

t- L5 Yiispt *

for I{our'l,y*Pa5-d. 1:lor'kers

.r- h, X-n.rrt -* 1.6 Yl,ttpt

Re6:resi'r:!.on JrÌo^r:.a'i;rì-ons r¡i.-i:h 0'l-.si:::"va.bl-e Vari-¿r'bles

Yl',urst = ro t 24'sG J zxrtirst +h6J zxül¿st

8?

\--v 
z (Yi',.ist = Yi;P;s(t"-r¡)

4."48

Yt,ust

o'ul2Yit,,ot+(1-

n6 ';' \16

ïr,1-cnt j,'cí.os

4"49

Pe xim(i,.:.)

xu-utst 'n H6 ximst

Yir;sot

Yitt:¡t

Tjts s'Li:uc irii,'a.l for';l eqtie.'rj-ors

equ.-r'uic;rs 4"í+O, 4,44, 4.48 e.nd.4"r?-.

) ,) "*,'rr(t.,-r)

4,50

Yusst

Yi.,rrst

*- L6 Yr.,üPt o

4.53

4"5+

i;o bc .rs'tj-i :i'i;od. i-n 'r,ì¡-j.s r:odcl a-t'e

F:rc;¡ these cqr-r.s'f j-¿¡rs tho str"l¡,ctr-ri'¿¡.1

4.5L

ûr.52



fcrm pararoeters r¡i-l-t be tls'cj.üt¡-ted. Í.ind frolit them, the a-d.justl¿tnt co"-

effÍ-cien¡s, }ong..-run dci¡:¿rnd aird. supply coef:eicÍents a-nd tl're intereept

terms a.re ca.lc-url-ated-'

.?'*8.:.,.*1;a!:ç.r---'r.?ltI9-þ ,tlq.{ .-t}9-"'1,9.-li:1.!--ej,?L*..1it'Låuln-ç.9--ç'-!"9.9'

i " ",.I,.g],-t--ç,q-d !g.lJ:gl',p-

l,ong*-run,Dernand. Fuirction fov Sa1a-i'j-ed \ic'rJrer"s

ït*oa = a, 'r b,, x:.lvsrt + *? Yr,iust -f d? Yuspt

AtL jus'i;rac;rt l¡u.n ct -"i-o n

Yi'isot - Yl¡s:l(t"-,:.)

(j{.)

Re gr"c s s í-o n E qua'b ion r: l': j- t;h 0b s e ::ï ahl- e \r¿:,r i-ab l. es

Tnr¡t = or 7.J ,-t' vr.ut) e xil¡sDt 't- *rr,! e Yi.wst

'4, 
(îru*r* - YrEsl(i-"i.))

Ylgslrt = A, -t- i)-¡ xj.,,.,rnt +- o, Y,.inr* ''-

"" E'z xt*s(t -r)

'' d'7/ 2 Tiisi't ' 0'/ e) Yrsu('¿-r)

j i. " ilq:r,d,y-::î--it¿.d - !lp;*:-q-l;e

I;tng.'i.ì.},n .ilenand. Ft¡;rci,íon for lit--u-r-Ly'"?aid- '¡'¡o¡irht'r's

4.55

î,0"r, = a'u r- bu x:.ir:¡¡t " *B Y.usst *' dB Yr[iltt

4"56

o'/ Y,nspt

4,5'l

tt,"5B

4"r9



Acl- jrr s trncirt Func i; j-on

Yru'nt - Yum(t-r)

P'eg::'e;ss ion Equaiíons r¡ith

Y,nnnt = *u5r+uuJ

I z (îrwnt : Ynru(t--r;)

Ob s erva-b l-e V¡.:'ia.ble s

Yrunt

o d'B

= A^+
Õ

f, , Yoorrt n-

Bg xit¡n¡t 
'-

Sunp-l-y o f L¿:bor in .i;he i{q4:!!r_t_4l =4¿li4¡;_[_qg!or---,-,¡t.r -. -.ù_. __.._

i. " ^8-+l' r¡r:rç4"."11,o.-ite.rs

lcl? g. -r" rrJ1 Sirpp)-y }rr'-ne'b j-o n fo r Íl'r.l- a::.ie d llo ::kers

2 x:'i,itlllt

Ea xi\H(t-"r)

(r- 5

ce Yuurt

o *u ..f z Y,r¡st

e) Yi,',ïn(t--r)

* DB Yru-t]?t o

s9

4"60

Yitsst = f 7 
-, s7 xlrsst -n h? xi.,ost + l.? Yt¡spt

Âd j u.s tnan t Fi-¿;irr; t:io n

Yr,rsst - Yirss( 
t..-:-)

4,5L

F-c gre,'-r s i o n E qua-'í; i-o ir. s i" j- tìr 0b seL:','ab Ie Va r'Í alb'l- e s

Tt¡sst = tr0 2"8'r 9r*r.¡rrr'''n'r9 zä;sst

4"62

Ð, (î,rr,,* - Y'ss(t-r) )

Yivsst = î, "- 
G, xr¡sst -'-

''rO 2YitsPt'r

ar"61

Q"- € z) r¡,iss(t--r,)

t? x,orrt n LT Yi¡spt

4 "i,4

4."65

¿j.aDO



j. j. " llSgll,v;:|"ei.4..llgrk;-e.{:q

Loìxff*i'rr.r1 Suppl-y Func'[i-on for Ilour]-y*PaÍ"d, l"Iorkers

* Pz xi'ls(t.'-r)

î'r*r;aa = fe t' a6 xr,,i, t ''- hg x,,lllst a' 18 Ylttlpt

Á,r1. ji.r.s'r;trl,s nt l,¡u-nt:t j-on

al :Y = ó-r's{st -r'Ï-is(t."}) ' 2

Regr"ecsi.on Eqr-l-a Li-ols 
"rjr"th

Yl¡iist = fg ó ,- ^' ra

a.:Ð

(î*,,r* "" rirss(t.-r¡ )

0 l; r;<.- ¡'r.ab l-e Variab l-es

e ïi*xst u- he þ , *r':*

-r- (r* þ r) ",,,r"(t._i)

HB x;,list n- LB YrìHPtYttust = Fu r- Gu xillrst -'-

"' Pg x,,tt(t--t.)

'''t'uØ eTir¡rl't

Y=Y*ilHS -Ìil{D

Y -\F

" irss 'ilsD

-ln tiris ¡¡od-eI the

cs'ci:¡.a'çed- are Q"JB, 4-"62,

cients of supp-1-y and ri.crr,,

cnl-ated,

ø

-1- ci t:,¡r'c:i-t i.e s

4"67

4 "68

4,59

st;:uc'uui:aL forin re¡.1.i:ec-:t;-i-on e'iua-i;i-ons to tre

4,66 a.nd 4.'ÎO" F;'oí,1 tr",e r:stj-i;,¡,'bed coriffi--

rd for' tire rlon--:'.rei;al- ¡ll.j-t-ì:Lirg scc'tor are +a1'-

4"',|o

4.77.

/1 -1)



3. Separate l.íodels For Each Ca.tegory of liorker i-n llar:Ìr

*-.**-.ItQ-ql.ile**ç-q!.9r-="

sector'"

.ã*A'^-,.11b"9J.-qþ--q:q"

Dcr¡and.
=i:-i===

--j¡.?'.lltçf *,{-o-l-:,ç-q:L-+lis'4

l,+ng"-r"un D¿n:-nd. Fr,i;ie t j-on for S¿:..'l-a"r j-ei-l- 1;ro l'll¿rs

Yi¡s¡tt = at -r b, xjirusDt ^t

Arl j rz sti'rent Fr¡.nc t :'-on

Ytul;ot - Ylrsl(t--l)

L'or-l<ers :i.n

R,: gr"e -ss ic n Ec¡uat :io ns i¡i-'Lh 0b se r'¡ab -'l- e \r¡¡.ri. ab J-e s

lb"e,--¡rçJ-eå".*i-+"i"+.e

Yi¡s¡t = ugf soon /r*r.¡,,=ot1-*9 YSxlurt

CJl

*9 x¡mst t- d9 Y¡ispt

I j Güsnt '- Yiis¡r(t-r.))

Yrosrt = a.n 't' Bn xj-rrruo* " c9 xi,,rst o' D9 Yi,ispt -'-

+ a, Y 5 Yr,rset + (1- fr) tl,ro(t-r)

E9 xr,is(t-l)

!-*eel¿

Iiûi1g*Lrrn Su¡;p1y Fi.r.nction

î=r,.--.t.lsst ^g . 89 ï;.:ss,c

4"',T3

4,74

Ad. jrr-stirent Fu-nct j-on

Yìr,sst ". Yr.iss(t-l)

for Sal.a::i-ed iloïkers

4"75

-r- h9 Xi,lsst +

= 'll , (îrrr, - Yl:ss(t-r))

+"76

19 
"ittpt

4.',17

/+"'18



Rcgi'c;;r;icin Ec¡ui,rtíoirs l;ith 0bserv'a.bl-e Varj.ables

Tt,tsst = 'g 
ìi 

3 
''' rglr 'j

Yr,,rst e Ì-n I G, x,*s* 
'- 

¡19 xttsst

i'9 xt's(t.-r)

t )', Ìr- I Yi'tsPt =

I-.ç1srlrly

\ttst

(t=-tf

i"B" lt'ire l.¿-lbcr i¡u¡rlset for sa.]-a.i-'i.ed. i¡ol:}';e::s i-n 'uhe tto;t*"tne'ua!

:::l"r¡iil;,.9..-,rç-p- ji"9-r.

Di.,rraird-

+ hnlf l xi¡sst

I ) Y¡iss 
( t-.r )

-r' L, T,',rna .l-

1¡ f¡'[sst 'iisDt

a)

Iorlg-,r\r.n Ðeüiend }¡unctj-on for Salaried. Uorkers

4"79

î iisDt = 
"-r-o 

u' bl.o x:;.,rs¡tt ':

Ad j r.¡.5;'i;¡1¡ siit ìrtii:i,;'c-r'-Q n

YLisD', * Yilsl(t--r) = 
"'i I (f't,ro, '- Tiisl('r*1))

4." B0

Rcgi'es s5-on Eq'.ra,'ti-olIs i;¡i t[1

4n81

*l-o x¡;irst -n' d'.Lo Yiu-spt

xr,riisr '' dto./ r Yiispt 'r (t'r'l r) Yi,isl(t-.r.)

0bs¿rva.bl-e !'ariables

4-,82

4"83

4.84



Yirsnt = Ato t- Br.o x:-ulslt o cl-o xt*i'ist -'- Dto

Yxrpt *' El.o xivs(t-r)

Eupply

Iirlng--ïun Si.ipply ilunc t j-on f or Sal-¿¿i-'i.ed- 
"Io 

L:kç;r's

Yi'lsst = flo u ßi.o xtlsst * h:.o xtisst 't l'l.o Ïì,'sl't

Ad-justment Fu.nction

Yl'isst * Yrqss(t.""r)

Re g;:e s s-rl- o n Ilqua t-',- o n s r¡j. th 0b s c rva-b l- e Var j,iLb l.es

yi,lsst = fr.o ú 
3 ", rro p 

5 x,nrr, ^t trro I ¡ \¡sst

o ,,ro8 r Yirs¡.r + (l- I ,) t,nrr(t-r)

93

o 3 
('t,r.r, '- Yr'ss(t--r-¡)

+.85

Yi,tsst = Flo -'- Glo xr'rsst * Hto xrisst * LLo Yi'lspt

''- P.lo xirs(t-.r)

IÈel]i!,u

f¡v'i{sst 'HSDt

2 r 9..,. .,- -.1 !l+,9.. I't-, lì-q,l-

¡.¡i:-ei¡e;*ç-çsþg.

4 .86

4 "B?

Ðq*g=9

I,ong"-r-u.n Denand Function

4"BB

4,89

for Hour1y*Pa.i-d. I'lorkers

4.ot}



fuu,o,

Â rlju-stnent F¿nc-Lion

Yrnnt -' Yiilrn(t--r) = Y 
3

'LL't- b:-l x:¡t;ïtnt 'l-

Ri:grcssion ilc¡ue-r.''.;i.ct1s 1¡j- Lh

Yl¡r.ut

*rr \tsst ''- d-',-r Yr,o,r,t

"nY,+'bnv 5

(r,,onu* "- Yrcu(t-r))

û'Ìrscr-;abJ-e \rari.abl.es

Yrrrl-iDt

t' 8,r.1 ri.r,{(t.*.r) 
,

Srr',-,n'l rr

I,üng--l:uìl Supply l¡u-nction for Iloilrl-y.-Pai-d Ii'orlcels

Al.r -t' Bl.t x=.,'tutt -'- c:-t xi;srt o Ð:i-r Yiuttpt

94,

4 "gl

x:.ir¡Dt -r' er-', tP ¡ \isst

(1"- Y t) ri.nrr;qt-.]))

l L.!ù'r;

4.92

A r1. j'ur.:; Ì;i,iti:nt llu'ii.c't:i-c ir

Y ..Y'iii.isr'- *i.irts(t"'r)

ft.r- ''' 8-,-r- xi:ust 'È nr.l. xi¡rst * Li.L Y;;,i't

Re gre s; s io n }io,u-at,i,o iis

4,93

Y, , ,r- ,-
l';j-Lù L

=J

"ù-:i 1

''- l'i.tr

4"94

r (îr,'r*

i¡ith 01"; sei:'-¡'able I.ra-r'i-ab-l-es

3'

) )

-)8tl v

1¡Á., r r.¡ ljr'ir-L

- Yr,:irs ( r--1) )

Y.L
J "i.iÌis'c

(t,- J ì
3',

4.95

t'J f xru¡st

4.96

Yi'iL:s( t.-r)
4"97



Ylcrst = !'rl -'- Gtl xri,rst +- IIr.l- xi¡itst r- Llt Yi,iLlpt o

IÈgl!¿l¿

v\¡t j,.,Iis t 'i:ilD t

.1 o Ð**-jlþ e^-.],"ç,i, :¡g'*psJ$.å--fpJ

"¡]:t 
¡t i¡ q 

. _ç"ç_ç_l:-o;g,,

Ð¿iltatrd

Frr x.i,ITi( 
t."-r)

I:ûng"-:i:'u-T1 Dr:¡ra.rrd. Fu.nct j.on fo r llourJ-y--Pa.Í d L'o'"kers

t'NirDt ''l.z ' bl.z x:i.jiiiîDt ''- oJ-z x¡irst * d'e Yi,uæt

oq

l.C. jris'cn ent l},-¡ ¡rc'¿:!- o n

Yrsriot'- Yi.¡xn(t*i-)

4."98

4 "gg

{. 4 -..!.]:q .-¡t gi1.:J:9.!.P-l

iìca:i'c s s i-o n Flr{¡;r¿r -Li cns r¡i -tir 0b s clv'e-'bl- e -tla. 
r-i. air.l. c s

Yi.,,Dt '= uLz Ø l^, on f 1 x:i.iìirDt 'r' "r., y' I xilsst

9, (T*un * ïirül(t.-r-¡)

Ylrilnt = ALz n-Blz xit,it¡t "' atz xr,+sst '' Dlz Y¡,il',ipt

'' ûLz xiiit('r--t-)

.,. dLz y' , trr*t {- (r- I ,) Yirln(t,..:-)

lqr,El1ü

ol 
" 
l.ûO

4. "101

4..1.42

4,3"O3



L3ng-'run SuppI-y Fu.irc-Lj-on

Y=f:--rrx^IiHSt ']_2 01.2 --i{ust

Ad ju.s tiuent Friiretion

Tr,,nst "' Yir.us( t.-r)

for liourly*Pai d. I'lorkcrs

'" hJ-2 xti,rst ''- Li.z Ytu;pt

Rcgr-c s r;:i. o ir Ìlc¡ria-'iic ir s r,'¡i'bh 0b ser.¡a.b.1. e V¿:ri abl e s

Yi'mst = ftzf, .-orr, tr,"'..nr*'*hl2tr¡\ur,t

f , (rutust '- Yrnis(t-.r¡)

Y=l¡^ääst * 
)^2

* tj-2 tr I tr*n"t -F (r.."
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llor th.e .'ì.¡-,,.bcr ilarrlic'ú for sal-ali-ed i,o::'kei:s, -i;ìie lie-Lal l,ti-iiing

r;,:*to:r, 'the cs'cira.'¿ctl sl,ructrr¡-'a.-l- forin r:qua'ti-o:rs are 4"76 an.d. 4'80" For

s¿l,l-a-:: i.ed. -i:'Õrkers i,n the i;.o¡:*'tie'c.a..L lrini"ng s:eú''coru 'i;he ¡::sti-r''.a.i'.ed. s'ht"uc-

tr:i'al fo-r:n oqr:.a.-i:ions a.r:e 4"85 a.ld. 4"89" .fn the case of hourly-'pa-id.

,;o:r-'l';er's in 'che r,ete:l- ¿rnd i:til.-'iueta.l ¡li¡,ing sct:'to::so the i:si;j-ria'ued.

:,:'c:g:.'cssi.on eqir.al;:!.ons ¿'r.re 4"94 anð, 4.98 anð- 4"1..O3 ¿ind. 4"-]-O7"

Ti;e i'iethod of ,tna-l-ysf.s

i.4ellrlv

u Gs.z x:rrtst ''' H-.z r'¡t,st

1r" i.04

Prz xiü{(t--r)

'rrt

4.1.O5

Yr,uis( t.-:.)

''' r"].?- Yi*tpt t-

4" l-06

The s'r:--¡'uc'uu:-'al i:el"ati.ongiri.ps ',;h.cr-:.gìrt ';o be a.pp::oi:rj-a-.ie j-r-n

4"].O7

4, r.o8



exp-1-a-inj.ng the Canad-j-¿l.n rriineral í-i:rcì.ustry l.a-J:or irÍLr."l{et ha.ve been

specified. as sj-iluf ta.nr:o1ls eclua.ti.on syuteins.

Tn the estj-na.tion of the s-br"uctulal r"el.a'cj,onsi'rj-ps :í-n a siliiulta.n-

col¡-s r;1qu.¿ì",;5-on systemu the uethocl of cst:-ita"tion clcpeircls on 'çhe nt"litber of

endogenorls var:i-ables contained in thü r'c-"1-atioirships and the degr:ee of
2Tidcn-lÍ.fr-.¡:e*Lj.r:n"-- llefole the i-..1.,propria'i;c r,ei;hod of e-lna.ì-ysj-s to 'ne ussd

ean bo clctei'iäi-ned, j.t j-s necessaly to decirl-e l¡lij-r:h la.¡-'j-a.bJ"r:s i.n the

equir.{;i-orr systen are end,ogcrìÕLrs and ';¡ìrj-ch are pr-ede'ucr'¡lj-ircd or cjiogelt.-

ous and. the d-eg:r;:e of icletrj;ifi-c¿¡tion of the sysi;em"

)t
1i'oote" defi-nes an r';nd.oge;rlcu.s val'i-a.bl-e 'uas ûne ti1.at i-s corre-

.1 ated r,¡j.th the u.neri;J,.a:i.n<;c1 r'c.sid-r:.a..'! s in tlie st¡uctura.l- cqr.rit'r;i-tltt -',-n ithieh

i'-t a.ilpea-,:s,tr ihicì.o¡,ci:tou-s l'¿r.r'i¿.bl-es ír.1-e thos;e t;Ìiat a:i"e si-i;'t;.1-tc.ireou,sly

tletç'¡lrr:ined. i¡ithi-n a. systemo sueh as price and c¿uan-Li'uy ^jin a. cJ,cn.ancl a"ird

su.irply:lodel"

è o is inclepend-ent of the rtne;-pl-:li-ited. rcsi.dua.J-s ín the
st¡'u-c-bural ecpratÍ.on j-n :¡hj.ch :l-t :.ppears" Prede'uer¡rincd. v¿rri-
a.Ì:les are general-ly defi¡red. to i¡rclude exog-onous vnri.ab)-cst
or thcso cì.ete¡'¡ii-i necl ou'cside the palticr¡--],at ecciio¡:i-c sec-i;or
uiirJ-er gçr¡15.icì.orar,:t.an, and- -1.::.,3¡;ccl i,.¿,:.1-L¡-ts of clcì.ogcirtu.s v¡.t'íabLes,

fhe r'çl-at:ioirshi-ps i;e'ul-¡ecn 'che eirdogenou.s i:-nd exogenÕì-r.iJ va.r*i*

a.bl-es j"n the cclira.ti-an systciris to'be tested have'pcen set ou.t eu-::li-er:i-n

thi-s ch;;pte:r.

ft ;,eieains to test the j-dentifiabii-i-ty of 'uìres;- rcJ--:-tj.onsi-ri.ps

aud 'ço es-ba.bl.i-sh the ¡rstirocl- of .ssti.i¡.¿¡.ti-on"

He cleftl-nes a llredtlter¡¡j.ned. '¡a.r'j-a.bl.e a.s clne 'l,ha.t:

97

2r***Plior j-nfornatj,on Ð.eccssa.ry 'uo p:r'ovj-rìe siitg).'a va-lue es-bj-'¡.iltes
of the -regi'cssion coeff:l.cj-c¡r'cs,

2)--Ricira.rd J. Foote ' !:1.13"1.;tþ::,-çe-1.j----------------lþ"q,1.q" i"p.¿-Ç'1*,,Cr¡i.lg-...!v!Êl,qi e"qq.

-R¡:-Lgg_.,:TJ51tçJ.gle.j:, AgricuJ-tu.ral Ilairdbook I{o " 1.46, Uni-ted St¡;.i;es Depa.r't-
i,rcn'L of Âgi"ir:ulture,
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!Ì e J rl-c11¡.[! f rçe.!i.g*p* f*lp þJpå -,

The genera.l foln of the sti'uctui:a.1 equ-tr'r;ions j.n a si.rLir,'"1t41l€o1lg

r;¡;r3i"* :i-s gÍ-rrcn by eo.uati-on 4"109"

'illr.:-'.r.

yl' + *l-3= o

y :i.s the i'ov t¡ector of end-ogenou.s i'arj.a.bles in the

ec,rr.at :i-o n sy s.í;ein.

1r i-s the ror'r vector of e;''ogenous vari-ables in í;he

eqr:a.ti-on system.

l- i-s the r¿a.tr:i-x of llai:a.ir,ictcrs a.sscci-¿r'ced. tlíth tire

*ird o 3cncus v¿¿r'i:¡b-1.es.

B is 'bhe na,u],j.x of pa-i'artc'L(-ilrii assoej-etcd r¡:Lth 'Lhe

i:-{o g;snoiis v¿lli¿rbles 
"

Tb.e r'¿rd-u.ced forrl Í-s gi-ven by eo^uartÍ-on 4"1..1O.

Y = x-¡i- rÍ v

i]l ere:
..-l

1- = -],3 l'
r-i '-l

v = el

o i,s -bìre i"ot+ lector of ãrl:orLcrl¡rs"

4.\49

lll:a.t :is: ..-L "-1
y = -nBi-i -r el'

The r:¿iiircad. fo:-n cqu.ir-';i-oir.s ci:l:r):"cfiß the e::rdogencLls .,'ariab.J-es solcly in

1.:erltis of c:::c¡janous .¡¿ti.'i,abl-es 
"

fd.cni;i-fica';i-on rûr;û.ìts tì,lat tìre::c sÌrou]-C be enough pi::r-o:: illfc;-'¡,'¿-

ti-on 'co g5-ve r:5.ngl-e -¡al-u-es to tho pa)-'arl:il'ueï's i- and. i3 j-n the

4.. }}O
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strt¿ctura.I fori¡ cquat-:Lons f::on -lhe cstírta.ted. Tt' i.n 'i;Ìr-e lecl-uccd fo;:¡n"

lronna.cott e.nd. 1{otìna.c:o-Lt define it å.s "e.n ecluati.on of the stt'uc-

tr¡.re i,s j-d-entj-fied -i.f there ale rini-que " . ø ê o o r¡a-l.ues of its para-

r-e-i;ers ooïrespcndi.ng tc a g-r-ven I'ùcrr.Lrced. fornr " o ot'23

Fo:r i-cÌulr-Li.fic¿¡.ti-on of c¿.-ch oqiir:. 1:ion i,n i;hc.¡ ÐJ'sj;cm the :n*cecs;a.r:y

(o,r"cler) conclj- i: j-on a.nd. ti're ì-ieùc$s;.:¡y and srlf j,'j-ci-ent (::an1t) cû)icl-j.'rj-ûns

nust be ¡let.

0riier üsnd:i.tiion:

The olcler con"d.i-tir¡n fo:: i-cìen'ci-fic;:.1;ion of a.ny s1;::ltctu,ra} cc¡i-ta*

'cj-on i-s th¿rt tìre totr¡.1 ¡:r:ulber gf endogenou.s and. cxogenoLls va.rj.¿¡.bl-es

c;i:cl-i.r.ded :íl:.'orn tliat eclilati.on must be at fea.st as g::ea'b ¿-rs the total

irunber of eirt.l"cgenous va-r'j.¿rb1-es j.n 'thc ¡noclel. -l-ess one"

F"¿r ,r.li Cr:üd i. ti.oi.r:

T'Ì:.ei-.'e iuust e.T.ist at Lc¿'-st on-e non'.-r.a.ir-i-sh-ing d.cte::'ilin¿r¡rt of ot'der

(il-f ) o (irhere t4 i-s t,'re nu-i:,ber of enC-ogeri..,ror.r.s v¿rriab-'l,es j-n tl-re r,:oclel-)

cì-e.¡."ived. fr.o¡r the c-oeffi-c:Le¡ri:s of the vai:ia'trl-es excfuclod fron'i;irc cqua.i:Lon

be-i-ng cons:,-cl.r.';edo bu-t a1:r¡lc;.,ri:i,i:g :i.n 'rìre ol;ircr (ii-'f ) s;-t;-'u.c',;r.:.r-'e.1- ,:;qua.t:it-rits.

Thrr:se coirdj-tl.cns a-:i'e irtet Ly irJ I etirrnri;j.cl--r.s j.n the cc;ripl.e'ce co,r-ia.'bion

se'bs t¡hen spcc:ifi.c,;d" j-n l;hei.r c::iti:'e ly. .n.ìl oc¡rra.t:!-cns a.re L)"ict"j.¿ì.ùntif:'-cd

and, ttrr:'*stage J-ea.st squa:i'cs j-s Lhe 
".p¡,ropl.i-*te 

ccci:,.c,ileti.'i-c tecitlÍ-r1ue to

np.o1-y,

'-Ja^, "
John lÍ:1.1.¿:y arrd

fioilira.cott ¿rnd T,H.
Sonsu Ine,, I9?O)"

i,ionnacott, -.!,,;ql?l,gL.fiçC (l{eir Ior-'ir:



The purpose of 'chÍs chapter i-s to t:ut-l-irrethe pr'oceclure us;cd. trl

'Les't'¿he ilod-¿.ì-s, present the general resu-l-ts of the a-nal-ysí"s and' elabor-

a.i;e u.pon the sh.ori;coili-ngs oii'uhe ana.lysis a.lld the useful-l-ness a-nd

;reaning of the rcsu..l-ts a,ird discu-ss:ln detail the rcsrrl-ts for each rsodelo

P¡:ocedrr:re To lest the }locl-';.Ì-s

CI{:I}TER V

R]iSU],TS

All irrod.el-s fûr'mr-l-a-hocl in Cltalr'i;er J"V t;e."e bested. to estabJ,ish íf

one pai:ti-cu.l.¿rr for.¡iiu"-l-atj.r:n, provirtcs better r's'ï;j-nates of the .l.al;or' suppì-y

¿,.nd d-ciitan.L funr;t:i.r:ns for the i-tirSus-Lry. flle ctir":-a'ticirs liere tested

Í.rr5--ii-a].iy in bcbh -Lo6ai'i-ijeuiic a¡rd linea.r for"ns, Spi',c-i,fication Í-n log-

arithruic foril CLid not g:Lve h:Lg;ìrer" statj-stj.cal signifj,cance olt 'úhe

i-nclepe:td-ent varial:les and lras abe.nd.oned, Af'cer extensive testing af the

l-iircar tlcii:",iiu)-a.'15-oirs, l;iie fi.¡ial eo^r;-zrt:-'':ns in ¿:"-ì-I :locÌcls r;'sre fÛu-nd +:o be

si¡¡:|-1a¡. Th.e s¿liee i:egressÍ.on va;¡'j-abl-es provc;rJ. 'bo be sta.ti s'i;icaì.)-y sÍ-g-
't

iii.fi-cant' in ¿rl-l crl-r¡.t-i.onsu e>;cept for j;Ìre s¿:..ì.arj-erì. noir-"riictal d-enand.

e qr-r.e-t5,cn in 'i;he iron-¡re ta.l bou-r"l-y s.nd sal-ai;j.ed nioCc.l.' fn thi.s liiociel-u the

nu-lifocr of hou.,:)-y*;:a:ld. riJor-'ke1's ernp-1-oyed -i'n the ¡:ion'^iletal- i"rÍtr:í'ug i-ucÌustry

(f--",) ,.ja.s an cndogenoi-rs va.r'j.ab-!-e a¡id t:as s"ua-t:lst:.c;al-fy iirsS-gnifica.nt,
.I ìTI

It ças not:!.nc-l-i'-d.r-.d. in Lìrc filia.l- equat-i-on, ll¿-;.ch of tlie other cl.ei¡"and

1'¡-t the Ç0 pcrccnÌ; l.er,'el- or ì:rig1-re::'fo¡ a ifÌ-ie i;a-i-'l-ed t*test.

)-0Û
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eql.r-ations t;oïû j-d-cntj.ca.l- j.ir tc:,:'r:ris of the v¿¡,:i',Le.b.!.c,'s i.ncl-u-dcd a:'.rd ,'hej-r.

¡cgi"ession cce-îfj-cj.etrts in a1l lrlcrd.el-s" The e:rcl;getrous i.ndepencLent

rrari.a-bl-¿s, descr'ìbí-ng -i;lie ria.ge re.te and l.evel. of einpJ.o¡iüreili; ',¡jithj.n the

sc+atar i.n these fornri¡l-ati-oi1s rrere statj-stj-ca-)-1-y i-nsi.¿;ni.fi.ca,nt ¿.-¡rd r'¡ere

droppect flon the ec¡-uiar'tÍ.ous" Th.ese ecf.r-a.1;ions r'¡e::e the::"ûfolrc] Êst-j'-iíl¿1ted' by

ci:d.i.ilary l.ea.st so,r-ì.ô.Lesl ti-.chriti-c¡rr.e" ALI o'Lìi.er eqr.,Lat'i ons o e.l-cÌiorigh ihcy

con'üai-nod tl-le sa:le inclei, :..Ldcut varj.ab.ì.cse 1,r'ûre cstj.in¿¡.'ur:d. 'oy ttio stage

-l-ee.st squð.res r¡*thod.2 and. coirsc<r^ueirbly ha,1 sìi.gh.tl-y d.i-ffeL'?n'b vahros for'

the regressj-on cocfficj-c¡r.t ì:ccause the ::ccl-uced forrn eclu-ation for each

strrictur:a.I ec¡rat:i"ci't ir'âs r:ì.i-ffe::'ent j-n ee.r:h ¡ltoclel""

-Jf¿rclt ilotl-e1 i'¿.s l,cs.'bed i"niti-a.l"ly i¡ith al"l ..'a.;:'i.abl-es hypothcsized

to be j-i':pcr't¿rir.t j.ni.-"] ,-r.d,cd-, notrL ¡.uoi;,¿-¡J- ,znd- h.ou,.rl.y l.:rrge ra"tr,-s 1.'i:)r"e tcsisd."

,â11- cl-ol.l.ait i¡a-l-'Lres 1'¡ç;i'.; 1;es'r;ed j.n ìloth cu;:'r'eít clo-1.:l a.::s aird. j.n r:o::i.sta-irt

i94B .4o].lal:s. lllle use of ì-ror,r::ì-y i¡¿lges ¿.¡rd si,.l.¡'.ri-cs ¡5a.ie L.-:,oi:e sia.tj.s-

-i;Í-r:a.1.ly s5-gni,f-i ca.nt i'esil-l-ts a.nd i,s a noz'e t'€:¿.r.sili.il.a.b-l.e vu,r:'.a¡.b-J.e to eon-

sider- j-n viel¡ of 'che clopcnd-ent va-riabLe 'bei-ng ureasured. in average rreekly

nan*hoL'.rs. ll'he use of ccns'L¿rnt 194.8 dol-L.rr-s a-l-l,oi'¡ed for the i-nflai;ionaly

effecb on ';ra.{te r'¿.t<,.s, 15-iicr,a.)- itrj-¡-,cs arrt¿ ç¡',i;i'L¡.1 r¡l¡.1-l;os. ll'h.e -,:c3'.,:'css'iÒn

rosrilts for constant d-o1l.ar .,'al-u.rls 'iler'Õ ilol:e l,;i.gni.fic::.nt than 'cli,csc for

cui',ient doJ-l-ars "

*-l I eo-ualtj-ons ¿lre tÌterefo:.'e in tcr'ns of l''cal i':4.8()s and. pi":.ces

ancl inclurle irour'ly '..iaa€s a.ntl :r¿¡-La.r'j.es r-a.thcr -bÌra.n ¿itlnrtal l-evel-s" The

eirpl-o¡nnent l.e-.ve1 j.n a,'1. I eo,r;a"{ -!.ons j-s j.n l-ra.n.-ìrours" The ori.¡;iila1 c.{ì-!-a-

'uions, liJ-1:.Ìr a1] va-ri¿¿b1.e s Ìrypoi:hesj-zerl 'bo he -i i,rlror:l;¿rnto i-il-clu.decL ar:d

r¡i'r;h tlr.e i:'el-c;vant ones cxi)res;sed on an hor-tcl-y'itr::;is and j.tl rea.l C-o.l-Lar

28u",r.rr"" they conta:l'-¡red. 'iíages or sal¿rri-ea as clependent encl-o-
grrì)O1ls va-r'j.abl.es 

"
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-Lci¡:.,s are sho:.rn in:\ppet-rrlj-x D. îhe t'csr.rl'cs for these j-iri.l;ial- foi'irR¡-l-a--

tj-ons shor.¡ -l-on statistj.cal si-gn:ì-ficance and si-gns on the :ceg::ession

coe-.efj-cie¡rts that al:e gelleïall,y i-ncousistent ''¡:i-'ch those hypothes;izeù"

The lor,,,est Ler.eI of stai;istical sign-i-fic:rnce that r'¡as ta.lçen a-s

accep,cablä i.r.s !0 percent.eol a. Gne ti-¡"j-1.r,'d. t*-testo A nu¡¡ber cf lrage

i-a.te varj-abl-es, i-n the cu-r"l'ent yeaLr atrd. )-agged one a.ud' tuo yea:i'se liel:e

tested. i.n ,cbose ca.Íi.ss i*lir-.¡,e tlr.e encì.ogel'Lolls "ï:age rÉl-te i'itÏi-ab-l-e pi:oved 'Lo

be s-ba.bistically :insigirifÍ-cant. Th,rse .¡ariables to 'be substi'i;tr'ued- for

the rndogenous ?iege or sal-ary vari¿¡.blo î;eïe:

j-. llhe cndogenous v¿rria.bJ-eo lagged one and tuo years'

i-i-. tr,lir.ge o:r salary:i-n-bire other l:ti.ttela.l rni-ni-ng s;ector in the

ciir'lrr'ûil.t yrrar a.nd J'i'r.g-ged c¡:e ¿rnd- t-t:o pe-r:i-od's"

ii-j-. -rlage or sirlaly j.n 'uhc i:r¡llìü.f¿;,c'uu.ri.irg scc'Lor in the clt"rre¡:t

, yeeï i:.nd lagged cr,r.e and tr¡o perictl-s'

1n 'uhe d.entand. fr¡nct:Lons for hourly.-.paid. ','iolkers j-n both the

¡rre.'caI and. non-.rnetaI ¡¡ii-¡rj-ng söc'coïs al-I t.lage ::a'ue val'j-ables tested- ì{cre

si¿dis-i..icaJ-Iy insigitifj-cant at the $O pei'cent level" Coirsec¡uently, the

c1c¡,r¿-'.nd- cc¿t-ta't-.:ì.cns for hourl-y-paid 
"It)ï}:o.i:s 

in ilcdeLs 1-ao ?-e'u ?-1tu 5e a:tú ]d

.io ilot :itrclttd.e â11}r i¡¡'.,3 r-ate -v.¿-r:iable j,n ,uìieil. T)re :l::ge ;:,.."te .'l.ar.:i-trb].o

ua-s cì.i'oltpcd- onì.y a.:iter lepeaied. 'cestitrg of 'çhe ec¡r'la-ti-ons, d-oän -Lo the

poiint ',;hore i:he lagged rlepenc1eni v¿rri¡ible ¿ind the iiage ra'ue lrere 'c'Ìre otrly

.;-¿-r.:r.iaì: l- e s -r-ircl-r.r-rj-ec1. "

Tho e quations, 'uìiat i-nc.l.i¡.il-e a 
".rage 

Til.'Çe v'a.::iable -'Ln thein and'

Ìra..,,t .i;he hi-gÌ-rest l-cvel. of si-gi-i5,fj-cance olÌ '61ie va.r'j-ables inc1uder1 , shoH

tlie i:age ra.te for the colitisilcncì.ing s'.,'ç:tor j-n tire previ-ous yea're to be

s-l;¿¡.,uistica-!.)-¡r 5i-*ni.f:"-can'c at 'tÌre [ì0 p.s1'.,*t-tt 1eve1, ',rhe eraploynent ]-eve1

in 1he preccding yca.r a,nd tÌre qui:.n'u-Lty of ore ini:red ,';e::e al-so signj-lÎj-r;a'nt



a.ild :'Lriú:l.udcd :ï-n thcso eqtri,'.-tiurrs" 'lhcsc cqi:.lr. lion-s s.i.'o p,r-"L'rie'¡r-ï;ed j.n

-A.ppco.ci.i.x 11"

Ii1 Llie cr:rnpl.eie nicd.el fo-t'irti.r.l.a.t5.onsu Lhe deli¿.,1ld i:qu.a.'i,:i-r:ns for

se.l-a.:ried. ::or.lcels ì-n tile lrrotal rri.nÍ-ng s,:ctor irarL a-1-l va.rj.a.ll-1.¿s h¡'po'uhe-

s;i-r¿e,.d- a.s ii-:,çortairto sh.oil a-s s¡ta.ì;i.s-ci-i:a1. l-y si-grti-fi-ce.nt a.t th; glr;a.î:l'r 'lli¿ln

'uhe 9O 1te::cc:nt l.e.,.e-l," Tì-''.e il):c{ipt'ì.ûi.ì ìr¿rt i.}t.o )-a.g¿:;ð. ciepeil.iÌ.cnt vai."-l-e"'bl-eo

i¡hích pr.cvi-i1 to be s'ca'ti¡;tj-r:a.i-l-y :'trs'!.giii.f-Í-cant. J.ìci,tova] of 'ì;he cìrìP,l-óy -

nelt levq-'l- of h¡;iii.1.y.pa:i-d !;()1'l!.L.r'fi f-i.o¡r thc. cc1t.r.r,l.'i;i.oits l-cd. i;o 'i;Ìle 1.a.gged-

var-j,ab]-e ancl a.I1 oth.e:-' riar':lables shot..ing ¡.s st¿.tj.si;:i.cal.l-y sj-gn.5.fi.ca-nt"

I.Ioricr,.crr a.ftc¡r a;.djusitinent of the t¡ther equ'a-tiorro:in'ulie,-.rioäel. s<lts, the

tlc;rila;:icl equat:?-ou for $a.l-s.r"ied. e lrpl.n)f'g'.:s 'ì.,y j;lle llrei;al iit'i lÍ r1g r;¿c:tor t¡as

¿¿.1-t¿;t.'r,,d. llllte .:;a-l.a.i."y .]-e.-'el. el'i;ìlcugh s.;'L¿l-i;j.s.b:Lq;a.-l.i.y r;i-gll:i.fi.':a.nt r:c J-c.+3*r--r

slroi.ed tire ìry¡;r:'c'l.cr:i-r,úà nega.tit'e si,gn on 'cLre r:c6:ccssj-on cC,ef-i:'-C:iont.

AfLor ci:-.cpi;í,:g o'bher.;rar:i.¿¡.b-,'-es otle at a rïj-r.1e f¡'nn l:h.e tì-cill'e.ird. equ.ar.tf"On

¿.;¡rd j-n glrcrr-ps, to i;Ì:e pc:Lnt the.t 'Lhe onJ-y .trit":-":i.al;.l.es j.:rlc:J-uil.ed. r;cro the

1e,¿]ged. depcndont -¡¿r.riabLe ¿¿nd i,he sal.ary level-n it t:a.s d,ccided. to ren'ove

the sal-a.ry lel"el valiabl.e j-:r tire cur"rent pc;-"i-oc1 fran the cciu.at:lcn'

lilr:rlts u<l.i.e i:r1.,:iri,rir;t,;cl. r,rt i;ll,: +,i.' .i'.:tll of lhç¡ r;i-,.l.ar:'y l-e çc1 <:l¡e ¡.i-..rl t!,o ,u'cars

pi:r:vi,r,,iisl1"0 ì:trt th¿so 'l;t:s Ls ga.;e si.i,rj..l.a.;: -ce r,u.l.tg. 1Ìre 'sa.-1-¿¡.::'y l-i" 'rc1 i.n

'the ¡tair¡:-faci:utr"ing s(ictoT, l'¡¿¡.s fi.llal.)-y Lc;'rcd and p:Lo'i',l:d -Lo be sta.tis-

'Lj-r::a.l.l.y s:lg.irÍ.fi-cant ¡it the 90 pc,:ccit.t l.e v'+1 i¡i'r;ir tlio irr:gi:,ti.v.iz r'*g:rcssj-on

coeffi-cientu (:üllri:iritcirt r;j-th cú(]nc¡rli-c l;ìrccry. ll--he tLc:r.rrld for sa.:l.ari{;d.

iloi-']lcrs by the r¡lr'¿¿I:,rinì.ng Fjr.,i-tor lr'ìây d-cirJ)td c¡t'cha gi;ncr"al s¡.-l-4.;.'y

l-evel- j,n i;he e coii.oi:¡re as f-Êl')L-€ccnted. by tÌre i¡l'¡.Ìr.:-r.:iÐ,il-LLt:-'-'r-ng i-ncÌ-r-tsl,r:',e s'

Ai"'chcugh 'uh:ls st¿-icltcnt is ¡:i-;.itirrlrl;r.tl by the cripi.:' j il¿l- l:'sE-,r.1-'rs u '';he

J-og-i-r:a1- foiurd-a.''r,j-cn for i"t js no-b stroirgo

The coupl-s'ce irc,l.el for sal-arj-cd. i¡orl.-er:s (l'k:,ì.eì- l.a) l:as i:.i-so

r.Û5
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tested uj"-th the -].agged depend,ent r.'¿.:r"i.a.ble e::e1u-d.ed frorn u.l-J- er¡ua'[::i-oirs.

L-h-i-s';:as done to cstablish if thi-s i-lriproved. tho e,*:pLana.tioir of the na.rket

for sa}eri-ed l¡orlcers j-n tho ärineral iiri.n:i-ng secJ;orr part-i-cu.l-àrly the

clcr¡:and eEra.-bÍ-on for the ¡neta.L ni..|-n5-ng sector" the ::'csults aro shov¡r j,n

."4.pirar:d,jx F, 'iiri.s s1,¡:.tje i;ro,åel fc::¡au.l.ati.on cìj"d not give a.äy st.lbl-:i.¿;tr'i;iaI

:iliiip:'o r,'cne ¡lt j-n th e s i;a- t j, s ì; -''- cal ::r: rstr..l- t s "

lill.,,e ¡:,¡c]-el for sa.l.¿¿r'i-ed irorllers ( 1a.) vas a.l-r¡o 'ucs'bcd :¡Í.th the

'cr"cird var:'-a.ble r'üiirov'cd froin a.l-l i;c¡r:.ations, The i:esults j-ir thi.s case

r'¡ere not grr,'at1-y cliffere¡lt to that fol the coinplete nodel-. The s'ça--ü.!,s-

-i;j-cal res;ul-ts for thls r'or"¡nulation ai'EÌ al-so suiilr¡.¿rri.zed Í-n Appcndix G"

/:i:,:1,:t:fi:oi'rr tcs-líng'ch.e nod.el spccifical-Iy for the pr,r,i-'pose of es'eabl.j-r;ÌrJ-;:tg

the effect of ¡;a.lari-es an clen¿r.nc1 :'n the netaÌ sr:ctor'th<:::e ti:o irar:],-¿¡.bl.cs

uc:re d.r:'*-1:ped scpa..i-.i;.te1.y, as en -ì-¡:ij-'cial test bo r-"t¡:'uc:-'l;rj-ne if tìris ap".

pr:ci:,ch r:roüld- be l¡o¡:th foJ-J.ol.ring 'uo i.niplove '.;lie g.-r,neral expl.airatory lioi,icr

of a.l1 r¡ad-el-s (ixa.rri:i-:rl.ed. in -bhi.s sLur.oì.y. The tcsts d.id :rot indica'ce t:lli-s

for }ícdeL l.¿ and ';iås äot puls;ued- a:ry furthcr. Ifouavero fur'lìrer ii:vesti-

gation of these approaches ('chat 5-s, the r:se of a static ¡iodel for

.r.'ci.riL)r.iÐ.I ttf 'fÌre t;,-c::r1 va:i'iüìrlc) i-s a Foss-ì-b:ll.i. ty fc.¡f i.¡i,;'ïo c,:r.L+irsÍ-ve

'cús'ç:ii-..t¡, of -l;he r,rod,el." 'lhj.e tcpic j-s continucd in noi.'c d-ctai-L und-sr tìre

iij.sr:'ulss-lon ihe irul-tj,co-1.-l--'r"ni:arÍ-'cy probl.eia, 1-¿-lr,r :i-n t:his çþ,¡''ptet"

C.cnc.ra.l ll,iscrssi-on of F-csi¡.-'l-ts

lhe coi,ii:l-ete restrl,ts a-i.e 1?Trjsijr';,ed for ca.ch ¡;ct of eo.uations a-s

put:îor.':a.r'd j-n [iltapter ],TI a.nd-,l.ater j"n-LÌris ehaptrlr', lfo r:üe ¡lccìel set

plo'vrrd to e:',pì.a.j.n the J-aì:or ru.rket be'i;ter 'chan 'che other"s. liie fj-iral

rcglessi-on üqrati-ons in a.]-l- ¡roC.o.Ls :incl-ude the seue va:,-:i.¿r-bJ-es rr'j-th ap.-

plor:iila'teì-y 'cìre s¿lrue ve}ries on the coefficj-cnts, The ül¡-úeptj-oÌ'l is i'îoCc-'l-



2:!-n r,iir-ì.ch ttre crnp)-oyirient lcr.ol of tr.cur)-y*paid. r¡orl'rers i,ir'uhe ncã-"netal

rt:ì-ning sector (*rrr) i-s ornitted. f;:oin the fi-nal supp-!-y eqr:at-i-on for

sal!.a.r'i-r:cl iìïor'liers io tirat sr:ctor, '-lhe choi-ce of one rriorlel over others as

bc-*iirg iriole a.ppropliate to er:pl-airring the labor rnarlcet for hcrrrLy.-pa.id

¿rTrd. rj.]:].iì.ì'i.ed ¡,;or1ier:s i-n 1;he l,reta.I ¿¡.nd. ¡:.o;.r"*n';'ua.I rniiri.rig sc,:tors d.cpr+nd.s

-then on'l;jr.e i¡tocle_1- stru.ctltr*e, ,Ihe illod.cls.irerc col-l.si;r'ricted on the bcl.l:i.so

'i;h¿t i;hi;:r.'e r,.xi-s'ced- a:n i-n'i;errcl-¡:.'t-'icns;hip in terins of 'ì;he "l.a'bor ¡'ia.rltets

l:ûtu(:r¡n ca.eh catcgoi'y of i;orhitr end. bei;l¡ccn i,he sccto:rs of the ii:.c1u.stry.

The s;rl.:--i:i-sti-ca.l- i'irrjrlJ-ts do not indi.ca-be that thcse ìt¡r¡ro-i;iresi-zed ínter-

clL:pe-ilt3-cncj-es e:::r'-st a;rd 'che i;ho-i-ce of a ¡iiodel set over 1,Ìle ot.hers on thi-s

l:a-si-s ar: 'l:ebt¿r +:;¡r1.a.i.ir5,ng Liie -l-o.bor l¡i:.rl<et .i-s not r.:!!)r-1,1.)d" 1¡or tÌ'to pur.-

pcse of ¡;clr::1,i'.¿1¡-"j-zj.ug i;ìre r'¿l;u.l.tsu i'íc1Le1- I (s:,'r)-a:r:ï,,;d- air.l. ìi.,:¿¡1r'¡r:.íd

1,oï1îí-:irs j.n li.'o s(:lpa.r.'¿r¿tö ircC-c1 .;) r'¡¿:s chr:sÕn. The 1-cng',¡un ¿rnd. short" r'un

el¿rsi;ici-ti-es for ',.h-i.:3 ¡1,3.1*1 s;et ¿Ì.r'e p,1. r-)crÌr'tâcl i.ii il¿¡'b-!-.e 7i"i,X. Thc;t;e al:e

:-'lst¿:,tcd J.ater -i.n ll;'rbl-es Xir" and /"'f..I for this norlol sct ¿.nd. for the ¡i:cdel

st:'çs j.n Tabl.cs XX]:Ir. "i.),i:i:Ie )IXTV ai:d IKV"

fìie <i.j-scussion j-n thj-s s¿c'uj-on appJ.ies to the three ¡lodel sets

-Lc;s i.rcd.o .il,.t¿¿ru.se ,rr,, .roa.,'.¡.;;:-!.on ccef:îj-c,i.cnts r'¡,¡r'e riri¡-'y l;j-¡,ril-¿rr j.n a.-1-l

¡¡.rcd-*.!.s -i;o avoj-d r"opo'i;:itì-cno citl,y 'bho eirp:ii:j.ea-1 rosu-}ts: of liudel l- ere

or.i.sr:u.ss;çd here" Spr;cj-fic :-'est¡.-l-ts for ca.ch i:ìool.el- set ar"o cl:i..';cussed l.e.ter

j-n tjrj-s chapter"

l:!; i1!i.cc¡ ^l .l.j.n, rr..i'j. t.y-

io5

A. hÍ-gh -l-t;l'el- of r;o;:;:'e-l-¡,:.-bj-on c:rrj.si;s ì¡eti'¡cen sone of the Í-:aËLopen^

d,ilnt v¿r.-ria.'b--1-es inclu.ded. in i;he final. r'egressJ-cn crju¿l'ci-ons" iìefer to

1i,¡rocriic'L-i.x H fo:c the ¡r:a-'çrj-x of s;i-lrrp-l-e r:r¡::'rel-a.i;ío¡r coeffj-ci-c¡rts" The cffcct

of l:l "l-i;i-co-l--1":lr:.eai.'i-t]' is to gi-ve hi-gÌrcl s.'ua.nda,::cL e-ir':l'oia on the estina-te;d
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coef.lîir:j.erl,1:B í.r.!-1..1 irence .l.e¿rd. to -l-or,;er t val-ues" lljrís coul-d- i:ûsu-'1.'r: :i-ir 'çho

onj-ssj.on of vari.ables that rnay othorrij-se have prol'ed to be staì;isti co-lly

s-Í-gni"fieant, The other problern a.srior:i-a.teA u:-tt: 'che j-nc,ì-r¡s-'i-on of r¡¡¡.ri-

¿r"bl,ils 'Lhat ¿¿re uc::"r'ela.ted, j-s t]:rai; ih.¿ro :ï.s a Lcss j-n 'i;he 1trocj,s5.c:e of
z

i;Ìtc r:s b-ll ,ir,.so / lhe reg;::essi-on ::es'.r,Its shov i.rig-'h s'i:at-istj-ca--ì- si.¿.,:rifi-

()û.ì.ì(:(? cn ti'L+ 'r,¿;¡-"j.a.l:rlr:s :i.n thc f'j-ir.l.L c(ir-i¿t I j-cïts anrl- 'che cccff-'rci.cirts

glrn€,ì.'¿ì.1-ly l¡¿¿'v'e -Lhc ìlyi:r;'Lbcsi,z:ed, si-gnso sir.¿lgasting tÌrat Lhe cffect of

,.iul i;i col-.i.--ì nlali.'cy i.s ;iot stlvciïeo

Às c>ipJ.i;.i.nûd in tìre cl-i¡;i;u.ssi.oir of the prciledure Lr.sed 'co 'kc:st ';he

::egress:ilcn ec1ua1;iiir-s, ,:t¡iüür;'al-- of the ti'end .r¿',^,:j-¿¡.b1e and lap;ged- r,:nd-o-

ß'en-coils v¿:.rj-abl-e flc::r Ì.Tccl.ol J-a r¡n-s r-:e-;:r'j,t,.d. ou-t-to -tr-.st j-f the,;:ffE:ct of

i:ther ,"a-r-ia.b-l.cs i,;as bei-irg Ìr:iddcn ìly the :ì.:rr:l.r-L¡.;ji-r:n of 'cìrese '!:rr'9 r¡¿.¡i-¿-ìr-l-,ês.

Thr::.'esr¡-l-'rs for th.cse-i;es'i;s are shoi¡n in App,i;nd,j.c*s F arid G. 'IllÉ-i-o';;as

liot a.ny sr.rbst¿:,¡r'cj.a:.1 :i.r,iplc-,r-aiir!ni,- j.n 't;h.c ¡:'cetístj.ca.l sip:ir:ì-fi-canr;o c¡f tire

ot].ier..;.¿r.i':i.a'll"l-es ¿;.nd. thi-s e.ppr'ctzch \i.a.s ì'Lùt pr-tlsu-ac1- eny fu.rther a)-thcägh

fu-rther i-nvest:iga'rion of the rs't¿rtic fol-'iirlll-e'Lion ccul.d. r:efj-ne the ¡¡od.el,

11.,*st*.r:::.,r'-.¿l\+g-*

tliic .DLt-rb:,n.-':i¿r-f solr r; r\¿-rt:i.s i;,i-c

;rot a p.,,'c'b-l-em"

9iriii, :!p.3, . "Y ii å--r! ¿lli.;l---q.-s-

The onl-y v'¿Lrial¡l-e oriri'Lted. fron the r:orirpì.ete r,ocliel foi.';nrr.l-ati-ons

,cÌrat ccc¡lo;¡i:î-c theo:r'y i-¡,r.ci:i-cetcs as a :fl¿r-ctor cffecti.ng the cl-eiiia.nd. for

l-abor, j.s the cost of ,-:a.pi'ca-f or üoïe direcr';ly the capÍ.'ual^..1-a.'l;oL: cost

r¿-i::i.o" Rcfer to F-i-gir::'e 7 ¿ind.'che disr:u,sÍl-jron Í-n CÌur,pter l--tl" The cost

1-- J " Jo hns'c o n, .EJ:o-n,q.lS!f ¡.ç.". ji-r1*h,g d ç-, 2nd e rJ. 
"Ilj 1-l- Rook Ct:r,rpa;:yu 1.972).

i-trcl. j,ca-tr-rs 'i;Ìr¿¡. i; ar:. i;oco-L'i'.1-r,: i; j-r:ir j-s

(IIei.; Yor:k: iiícG::ali*



of lcbor is incl.ucie<1 Ín the a.n::-ì.ysi.s" '-L'he trand va.r:i.a.bJ.e, a,s a pro:i-y

for 'uecìr-roì-ogica.l chan,ge a-nd. as a varia.b.l-e th¿rt â.ccou-ì:.'ts for tltose

fa.c'f;c¡rs not er,.pl:ici.i;l-y i.nc'lr¡-cled j-.ir -Lhe a.na.l¡r¡.rj.so does a.cr:oi.'-nt for tite

cìra.nge j-n tìre 6:'.pi-taI l-abor ra.'í;j-o cr€:jrr' the 1:crí-od nnd inpli.ci-tly i-n-

cfr-¡-cl-es 1:ìre fa.r:tcr cost i'ati.o.

The s;'.rpply cc¡ua'hí.,::ns j-.ncl.uded. al.l" var::ì-¿r.blcs cst¿¡.J:.1-j-sÌrcd e"g im*

1:clta.nL j-¡r -thc 'thcoletj-ca.l frarlr.rirr::Lk. TÌic ,';iilipJ-y of r;orli'-t:rs '";;¿ì.s Ìiypo.-

'çhesj-zr;d to be affeeted by tìr.e 'iliage r:a'co or sa.J-ai:y :!-n the nr.:,:lilfp-ctrr.ring

se*tor. Thi,s Ìrypo'i;ì]esj-s r.ias ¡rot r:ortfj-¡."i¡red. by 'cha cur¡15-r'ícal anaI.ysis,

InvestÍ-ga.ti-on of -i,]re cffect of rli-r.gcs a-nd s¿rl,a:rj.cs in oth.er scctc::so st-:.ch

e.,s :flo:r',:es;',;t"y, ag:::i,cu1.tu.,L'e. ¿¡.¡rd. 4r:i¡.sl.i;l:trt.lti-onr ccr:1cl be r-'.scd a-s- a-l. lei'na-

t-i-çes.

Tilp)-ici-r! i,n i.he for.'¡¡uJ.ai;'ic¡r of i;he tjr:rcç: L*r:dcl sr;ls j.p..."ss'uÍ.6atccì.0

ve.s the asstr.inp'L:!.on of i-nter'de;i-r;ild-cnce bet.;¡ccn the l-¿rÌ:or narhets folJaclt

ca'rego.iy of l;orker in both ni;rei:e.I l-rj-nÍ-ng sec-lors. fn l.he clenand. equa-

t:ions, a coiuirJ-eilen'i;a.ry rel¿rt:llsir$Ìl-j'-p 'r;as ìry¡:cihesizr:cl bci;i:ecn 'clto d-ciia.nd

fo:: a *e.'r,c¿;oi'y of ','ror'lt-e;i: ìty a:,;i-:ci;cir a¡rcl'i;iie r,¡itpl-oi¡licil'G l.ev¿1 of the

r¡'ir\.er type of uo,_',li-cl:i-n tìrtr'ç f;o*[:oT. T¡l i.':e r;ii.irp,1-y ûqì]a.ij-{:}n:flc¡r a. ca.te".

goly of i..ror:-l:'.äir" to a ci::ciolu r.l ie ci¡p-]-oiiiiütrt.J-e.¿eI of i;]rat r::*tcgo:ry of

.;c¡¡'ker ;.n the other ¡¡i-r:.cr:¿:.1 ;.1-i-i::i-ng sce'bor i;as i.ry'1;otlicsi-z.od. io r"l:ci-uce the

su.ppJ-5r, fi:i.r,rj.l¡.rly the r:.ige rate or sal.ary Í-n ì;he other rsre-l,or i¡¡.s a.l.so

hypotircsi-z:ed. to i'cC.u-ce i:he siri:pJ-y of -r;orkcrs ';o -i;Ìre s*ctol"

1_t3

llhese ri:-l-a{;j-olrs}ri"irs vere iiot cc¡ifir:ioeci- by j;ite e¡,lilj-:::j-qaJ- rt"slr-}ts"

In cnl-y cnc cqu.a-l;j.oir di.d any of tllr:se v¿¡.r:i-¿--'ol.¡:s plo.r,:cì. to.b¡ s't¡-tj-s'-

1;:Lcc)-Ly sj-g;ni-fica-i:t. Tìrj-s i,'as the ilc;.;a¡¡.cl- func-i;j-on fot ¡i;..!.¿;.i-'-i.cd ",;ui'lcúr's

by i:he non-.rleta.1 n:i-ni-itg s,::ctor"
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^lt l:¡-s a1-so hyi:o'tht-.si-zecl that the idn:lng inrì.trstry ¿ind t;airr:.-

fa.e'tru:i-i:g inJ.ust:L'j.es coial;ete for r.rorÌcars and. bir¿rt the -,rage r:il.te j.ir the

ua:tu.f¿¡.*'i;¡r.::"j,rig sector uor¡-ì.c1 effr:ct the suppì-y of trork<lrs '[o 'Lire i'r-i-¡iti:4.]-

l,i-''-n-'i-ng s¿c-tor:. lirÍ s hypoth.csi-s i;as not co¡rfi i--iilcd by ihe leg::'css-;ion rc-

;;u3.'f s. ith:!.s i¡a.l'i¡lirle i:¿:.s sta'ui.;-Li.calJ-y i-nsi.gn:i"fi*alt in aJ.1 supi;ly

cql..a'b:-ci'ts ,

.1, gill +Ê-". I,qrl ?,!,i..q å

gen'.:i.,aI.)-y :i-nsi-gnÍ.ficaret -'¡-n Cs'ler-'minj-ng the d,el,r¡rnd for e-i-'tÌrt':r eal,.arj-ed ¿¡r

Ìt.oirr".ì-y-'pr:.:1.t1 ',':orl<-ers:i-n th.o trio i ctorrrl of th.-- r¡,j,i:.eLal rai..ting i-ntJ-ustr"y.

!rh.û {j;:í-:Ëll{,:'l r¡n ';r¿:s Ì;ho d-i::iii¿rtld for sa.:l-¿r:;i.cd. t':'o:-'kc:i's by t}re :tlr)ì1*'tn"eta.l

iiinj-ng scrct(f ï" !-'Lre s;iro:-"t'-.,.'un cl.¿¡,s i;:i-c j.ty ofì sa.laly ).i;.,'il1 oir i;he d.tlna.nd.

for l:a.l-¿li,..i.ccl r;a-¡'1,;crs r;írs '-'l-.8, ';;i-r.i -l.e -Lhe o.!-¿-r.;;ti.ci.-i;y j-n i;he J.r-.r-ng"-rrlll ','ra.s

*'¡"9. '.iire wa.ge r:¿¡.t,as i-n tire r:ie;ta-l ¿ì-ild. noi'ì.-'rietal sectots 1;ri'o ¿,'ears

ca..rl.j-er r¡ere statisstical.)-y signi-fÍ-cairt anJ-y a.t iho B0 pti:ecir'c Level for

a. r)ne te.j-l-ed t.'testo in'tire5-r effect an the cLci,:and for hou:'l-y*pa-icl.

'i o::,1;cL-'s by i;iio:;e t,;o $r;*-boi.'s" T):e )"*r'lg'.ir-1.r1. ailcL shol,'t-'lrì-r.n 
"'ri;.ge 

e.l..l'.ri'b:i-ci-*

i.l-es of d-oiLl¿-ind i.n iæta.I rrining iì'a1"e consi.dei:abJ-y hi.gh.er t:lie-n tho$e :in

'r.Ìrc ir"cil"-irlo-b¿rl- ;'r:i.;ri.irg se o';or', Sala.::y l.evel- i.n tlie m.eta-l- iriitti-ng l;cc'l;orin

'cJ:e r:ur:,;.cnt perf-cd a.nd S.agged one and tl'¡o y'caïs i¡a.s not sigrri.fi.r;a.nt at

Lhe 9C p{:ï..:ent --l-cvel" 'Jlìre s;ala.r'y l.eveI -'tn:r.amrfa-cti-'.r'j.¡:g it-¡.d a r;irort.ru¡.

el,a-etj-ci-ty of tLe;ii.i:;rd- for sa-!.alLj.r:d.',,ror"ksrs by the r¡etaL i:ai-ir-i-irg s';r;'col'of

---.A"7. llÌre long--l:i¡.n çrlasti*i-ty r:a.s *-l-"'/"

The ire.ge rate aird sle.,l,-ary level-s i-n'i;he $ì.1.1'lr'ci1t y€ar l{erle.

the ì.cng--r-.itn and $i1ilÌ.t'-nr.n el.¡¡.si;ir,i.tj.cs of tlie t¡:cnd va.¡:-'iable

:'¡e:-'c .J-c',';'r:,r for ircu,i:'j-y-p:r,-'rd. i"or'ìlers (nega.t j-r¡e for Ìrcitrl-y"pe j-d- r¡orkers j-n

'cÌre ne .bal- ilt!-nj.ì1g se ctor") 'i;han for sa.Iari.ecL enployer-;s" ilor sa.l.arj-ed.

i¡oz'l-,crs the ¿ffect of the t,.:'eurL ajrllùe.lrs to be e:,rceed-ed- onJ-y by 1;l:e
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s{1.J-ar.y Lei;'e.l.s" llor hourJ-y-.;oai-d uo-i:ltcrsu tÌre elcirlc}rient -l'cvel. j-n the

p;..ev5-ous year has the h.i-gho-st cls.stj-ei.'cy !-n both ioj.nera.L n:i.nitrg sectors.

itlhe <J.r,.¡n¿,nd for ,.;a.Lari-ecì. r¡orìrers in both secì;o:É's -í-s expl-ained by

'che l-aggcd. rì.cpend-ent tar:i.a,ìtì-e, the tL:end. r,a.rj-able a.nd the sa)-ary -l-eve1"4

In the urcta..l. rri..i .l:i.ng scr.:'t;<;r., the cl.c;¡:ancl for s¿¡.-l-¡.rj.ed üorke::s ¿t.l-so d.cpc¡trJ.s

cn the tons of ¡l;ta.l or"e :nj.ned a.n<1 tìre 1:rice of ¡neta.fs" l-i: thc non-

¡iata-l ini.:rj,ng sector, the onl-y oi)b-er va;.'j-abl-e a-f:Îccti.irg 'uhe cl'e¡r:¡'nd' j's the

t;npS.oyrnent -l- r;vel. o f liorr-rJ..y"'pa-Ld r¡o ::!:e:r:s "

lire t.lcln¿r¡rd for ìrcii-r1y.-pai-d- uorker:s :i-n both sec'uot's clepetrcì,s on

'r;Ìre uage ra.te, ).;:ggCrì. d-e1:<;t-..c-ìeu-t i'¡.¡.rj-¿Lbl-e ¿;.¡irJ. r!r'l:ird. r¡a:¡:j-able, Ïn the

¡nr;ta,l- niil.5-l^rg src-Lor j,t al-,.,1o r'l r,.ir;ird-s on'uhe toils of ,,,=i,".1- ore iLii.ned, llhile

:i.n i:he r:-cn,.;,rct¿'il. rrri;i:i.ng scr:Lor. thc ¡rLi.n-r;:ca..!. pi'i-ce:i-s a f¿lcl;or:"

"'ï:p¡, I r,l¡.q ¡¡.-*.1,s:Î9.

lhe t:a¡3e:-.¿¡-te and. l;a-l-ar"y -1-¿vel.s -i,ir 1;lie ctr'l:'ïcn'6 yoåLï ijel:e sl;a'Lj-s-

tir:ally s:-giri.ficant j-n d-eteln:i-n:lng the sr-rpply of each ca'l:egory of l.'orker

to both sec-bors, ähe ua.ge laies a.nd. sal-¿irj.es either in thc ¡na.nufac-

tur.,j.ng scctor or cc¡i1-.ei;r.ng ltj-:rtr'¿,-l- sec]üor cl.-i-d irot pl'ove to be si,gni.fì-cant

-ilacto;:s <;ffecti-ng supp)-y. llhe el.¿:.¡;-Líci-1;y of -l,.abor p.ci.ce :;ith rci;pect to

l;uppJ.y i:ats glca'üc:s-b j,,n the s;upp.ì.y cr¡r-r.a.t:i on fo:r: s¿:.l"a.r':¡'-od- i;cr'kers to the

lleta.l ;n:i-nÍ-ng setj'r.or ( -r-ong'-r'.tn el.¿.s1;i-cj-ty of l. " 9) .

lhe sa-'1-¿;ry lcvel ir-nd pr"erii.ous Jea:rs <-:irlp-l-oyl;ient',iere thr: on'-l-y i; 
'ro

fac'cors -Lhat provetl s;'ua'u-ì.s'r;i <.:a,) J-y si.gnif j-c:int i rl ttle sr-rpp1.y erlu;:.t j,on for

sa.larri-ecl i¿or'l;ers i-n tÌre Fìrlt¿L:l- iur-iLi-ng gcc.i-or" Ior non*-r'''eta'l' si:'L¡rried'

i¡o.clcers su.ppl-y r,'as a-l.so ¿l.ffectecl 'by 1;he :.'¿-be of r,ri:e;il¡:J.oyr'rent a-nd. si.ze oî

A.'-tfn',;he c¿rse of the inc.i,¿r.1 r',:!.n,{-irg sector, 'c}ti-s i-s the saì-ary
l-evel j-n the r,ranu.iacturi-n¡¡ sector"
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il-re -'l-¿rbor force, Iro:: Ìrou::.1-y-.paid- tiorliers, the urrciirpL.oyirií;rlt la'ce l¡as

sta'cisLj-ca)-l.y sìgil:i.fic¿rnt in ¿¡.ffeeting bhe suppì-y to the non.-.i;ietal

.r.iccl;ol:, 
ii¡h-'i-l-e the size of the ¿rvailabl-e l-abor fo-¡:ce a.ffei:'ced i:ìre su.pp.Ly

'bo the ¡ieta1 scctolr. The nr;gi,..ti-v'e s:'.gn on thj-s 'var"iabLe u¿,.s contïaly 'uo

the Ìr;, iro thc: l¡ :i- :: ed rr: l.¿r. t j- o nship s "

Th-e,."4.4i:l:-Þ-Bqp!-i:lç"o-iì:lic :sriys

Tire a.clju-stnient coeffj.cj-¿,,bs iirdj-cäte a fa.ster -L'a-Le of -r'Ë.sllorlsie

j.n'cìre case of err.ppl-y than for cl.cinand. i-n e.l-.1. lqoclelso

For safari.ed- irorkerso the deiland- and supp.l.y cqu.ati-oirs i-n both

s¡.:c-i;o:r:s of the tni.¡rei'e.1 i.ni-n'i.ng i-nd-ustry ìra'ue acl.jrLs'i.;ärcnt cc.c;îfj-cie;rts c-l-cse

'¿o O"5" -[n tirr; r,rippJ-y fr.lncti,on the coej-"fj-cicnt i-s rr;irg:lrrai.)-y h-i-Í;Ìrer

¿¿nd. j.n 'r;he d.eiir¿+nd i;qu;rti-cn tìre coo-i:fic:j.ent :is sli-¡;ÌrtJ.y -'l..oiri:ro

Fclr hou¡ly'-pa.icl r,'o¡l<ers 1;he a.clji-rs'[nr,-]l'ü coaffj.r;:i.r,'nts r.¡ei"e not as

r-ii-ti-foi'in, -ln t]re iion.-i,ie-i;al t'ri-ni-irg scctor 1;ire a.<1ju-sl;¡rent c:oe:ífj-cie¡rt i"n

the cl-ella.nd, co,r-r-a.'cion IÍas appro>-:i-iaately 0"! l."hi-J-e for'uhe sirppl-y er1uu.i.j-on

it r:a-s ¡;-r'ou.nd O"4" Tnthe ¡ietal ini-ning s¿ctor thc ¿ì-djLl.sjti.icnt coeffi*

+j.cn-bs :flortlie hour:Iy*.paid r¡o¡'lir+r's yi.¿rc i-:.ppro:rii:iatei-y O"2 :Ln 'i;lte ,J-¿u,e.:rd.

ti:c,i.l¡.lj.sn ¿-nd O.B in the í;rlilpJ.y r;qi.;.i,,r-tí-cn.

i..ol:kels j-n tÌre tlctal ,r-í-n.í.irg scc'bor, that :it i.a'-kes flo¡r tr¡o rio ''clirce yãa--r'is

rior' 'chr: :¡ira.::ket to a.cljust r;ol:rp-l.etely to a ch.an3c j-n -'l-¿¡.lior l,-'¿¿rket *o¡rd.i--

tians, Jlor tire h.ou.r-'l-y-'ira.j-d- irorkers i"n the r:icta.l. i:rr'ni-ng s;ecl;or it

s.ppeel's to t¿llte cter síx ye¿rrs for i,he srippJ-y fri.nc'i;'íon aird ji:r.st o\rer one

¡rear for ths d¿l¡¡ind fu.ncti.on .to i'cgpci-r.d c,¡ir.rpl,cte1-y"

,lit sir¡.iir.-..1'itu i-t er.i:r.,ca-i"s -i:ìiat j-n al.l ca.rj*s, c:-i'.tp-L h.c;u,;i-'J-y-.i1¿5.¿

-'lhe'ch¡'ce ¡¡-iccì.el- ge'cs

The For'il-r-1ts o:: Ïrìa.ch irio,fe-'l- Set

í-nvesti-ga ted are :



1," I{oirr1.y,-i:aj.d anrl s¿.1-¿iri-ed. iro::l';crs in ti¡o rìtrpara.'L:e niodels,

ao 'fhe .J.a'bor lria-:'kt-.t for ¡:aLaried 
",rorkeïs"

b" The l-¿rbor ¡ua.¡-'l¡-et for hour].y--paid riorkûrs"

l;rrrri,ol.s "

2n Uhe i¡.cta.l and ilon"-irc'[4.1 ini-n:i-ng s<;ctor in t',;'o scpata.'ce

&o lth.e l.;.¡.bor il¿r¡-'llet. for the i,tçlt;aL irr:i.iri,irg iìsctcir"

bo 'Ihe .].¿lbor irl¿r.i-Lie'i; forLhe ,,rlìr.-liìeta-l- i-,rÍ.iri.ng sector,

seü'1;oi: "

1" 'Scpi.r.;.'a.-i;e irirlclcJ-s for r:ach ¡.:3.'f''',;oly of rior",'lrer j.¡r each nrini-ng

a." The l.abor iir¿rrkot for sal.¿ii"5.iirì. 'rtinpJ-oy'e,-es i-n the ¡letal

iirì.n:i.n-g ur,' cto r o

Ìr. ll'he labor ¡ü¿¡.i'lçe-l for sa.-l-¿'.::'i-cd c;lp)-ûyijes in the non'-

uietal- riii-.r,.i.¡:g s,J-ctor,

c. l'll:,e .l-a.br:r rÌl)r'k-et :îor hclur"ly.-1:;.i.i-d ctnpJ-oyees -i.n the

ìijctal ia:i.:t-i.ng suc'úot:"

;t.1.2

'.lir,¿ !.i:-'l-'i;:i.¡;.,!. ;r:cd?J. .f ¡-r ¡; ri¡l-::.'Li"cn i;r';r;.tcd :i.s ¡rl'âsr';n'bcd. ¿.itrl i;h.e j-tivels.-

Lig,z t!-vc lri'û¡.:-ÌciLÌ.r,-ú{) i-s Crcsc:: j.ì-re ¡1 '-i,., ee-ch c¿i.rie, 
.l;c îore 'ch,e e np:ii--:i.i;.c.1 rc*

sii.l-ts a.r:t cl,i ¡;,.-:t.r.i;,1nricd.. llhe ¡,;uner'¡-l i:,,rr:r"r1'r;s ¿r..1-¡.'eao'.y cl.j-si:u.r::: i;d- alto rlot

i.'epca.tod. fol cach .'¡odel :i.n tÌre foJ,J-or';Í.irg d.l'-r'c,"',ssj-on,

-1 o Iloirrly-.Pilid and ,'i¡,-..l.a.rj-ud- lJcrke :rs j-n Tr¡o

d" llhe Labor m¿-r.i'ke'b for iroul'.J-y--paíd elnp-1.oyees i-n the

;riûIi.-u:ie'La-l nin-i-ng s¡:ctor"

SS p.i: iq._tæ - iÍlSl.el .e

-,'!+....,_.S.:.:l*$a;ii.--:¡p'lù-e."t_,:." llìre eoiiipl"ete foi'r¡r,¡.-l-aij-on ojl tir-",-s i¡cC,eI

¿;.s i;es'uccl init,í.a1ly i¡r j;ire ::cg,:el:si-oi:i alal-ys5-s iias:

Yi;so = f (X6i,io x.,ri:r, u-,, X-L, Xila, X;:s(t..1.), 
"r,rr.i)



Yo... -I'r,)¡)

ï¡lsr

Y,vss

f (xr.o, x-!,ru xc.ìi!r,,.iio

é.s s'L¿rlr:d. czirlie:i"u oì,rr-ì"{iÌ}t 1:,r:.í-ces r'¡e;.i'o-LL:stcd. ¿:.s';;,-l.l--'l.o .ii't i;he

d.ûit8.tÌd- e qi-1atÌ-orrs the i-ni-ner'a.l pr:-i-ce v¿rr'i.¿,.bl.cs i.n t::olts l;¿iiit l.!1¡$ c].r.:.1.-l-¿,i:'s

(Xrrn utr,l X5i¡) ;.'cirJ-acad. the coi:'-c'cspi;:rCrit-l¿; va.r:Î.;¡.bl.cs (t,i,, ."lU X,i.r) '.tt

curri-.únt d-oll-e-r terns and. the net ce.pital- s-LccLl va.i'-',-alrl-c (Xr) :.,+r:t.aced.

'blre r.ror-r:esponcì.i-:eg X, (exÞ'*egsed i.n cu..rrcn'L d.o11-:;;'s). lhe enc.o¡çenou.s

si:.J.a--ry va.i.i-a.-bl.es rilöi'e o:¡-'i-ßi.ria"J.)-y i,nchi.cl.cd es ¿¡.n.;nlta.-'l- -,-'P-,',;es :!.n t:',1.:i't:'t:,¡:tt

¿:¡:.,1 cr;ls't,p.ilt dLa-l--l.ars, 'bi:floïrl 'r;h.e Ìrcr.r,1'Ly i:¿'Les j-¡r cct'lr;t¡l.ir1; I9¡Í8 ,LoJ,-'l-¡-:i's

(t,,r",rr,,,rtrd Y2'ü,i.i) i,'u-.* tes;'çetì."

.[n i;]re riu.pp-ì-y eqr.rat:i"ons, tire unrLog'enous sa).ar"y ;¿rri-;:bl.i:s ll*:.'8

¿,-l-so 'i;estr:d a.s üur-i:'cnt ¿¿nd con:;tant ¡¿ntrua.Ì d.ol.l.¿lr :-'¡¡.teso ìrefore ì;he

Ìrctrrly ra.tes j-n *cü.ste.'nt, ).948 d.ol--'l..i.l:rs liere testedo

f (x6N, x5i,to xJu xl, xir.tt, xr+s(t-l), trt.ir.r)

f (xloo xtl' xaií"i-i.' xi,rs(t-r)' Y2ì'î,lio Yr¡so Yzi'li.i)

xi,is 
( t",r ) o Tziliiu Yril;' Ye¡i:.i)

The sal.a.r.y le.;eI j"n tire i,ranr"ri¿r.c.L,ur^'ìng scc'i;or j-n ba-tl:r constant

cr"l::d cur:.1-,ont cl-o.l-.]-¿¡.:r i;ci.'i¡s ¿:,nd o.o an h.or-r:':).y a.n.d. ¿j.n.iitr.'-.,.1- ì,r¡r.s:i..s; ì'i,:,,-i"e t.j,l-J i.'ricl

j.n 'cire suirpJ-y funct:i.on-s"

The c,:r-rs-Lant d-ol.l.ar v¿¡-'ì-u€:s ¿¡.nd. hoi:.rly r-a-t)ic¡r .'clta.n a.ni:;.u.i."1. sa.-l-a.i'y

.l"er'eJ..g, Ea.vo i¡rore s¡taii-sti-caì-1.y s:i-gt-':i-ficant ¿.rltd tlieo:rr; ti-ca1-J,y r.:r-ii:iei.str::ri;

:r'eslil-ts,

I-;r:catr.;d tcsi;î.ng of tho e c,u.ie.tion set ¿:.s o.c'i.gi.ila'l-l-y pr,.opttscd-,

e¡babl.jgh.red. ti:at sirr:t¡n in i¡labl-e j,1. ¿*s bcst rJt,s;-':-lbii:g ti:e ::rr:-:.'J;e'b fO:c

¡¡,¡.1.e.;-"-Ì-ed. {};üit}.i;r¿s¡; i.n '¿l:Le ilret¿,.-l- ¿¡.¡rd non-¡tsi;¿ll. ¡iLi.ni.ng se c'ï;ors of -ihs

C ¿.-rt ¡1. cJ- i a.n rr,í-:¡;.,.i.1'a l. ni. l i- n g i.ir.d-ir:.s i; ry 
"

1n ''cìre cì,enal.d cquaì-:i-ons, -i:ire rruiiiber of ìrcu.;:ly'-1:a-i-d- -ïiûr'llüi:s

I¡ l



Dc¡Lrlnrl -'rn tlto l'lr:tûl iìltrln¡; Soctor

,{,'frentl'/irrfrìììls

Åa Ccpltrtl rrtock

X-ì. lietsl prico

X.n, líctd. ole r;inod

It¡ìClÙiljSI0it iiQlJÀ'ilOi;S Ì'01ì 'flllì Dir:l!^liD l\)lt i,iiD l;ì.litPLY 0F
ic¡.I,,ì¡.1:u0 

"lLrli:(lìhs 
Ill 'Liill uirriÀliI.1.u iilli¡:ll'iL iil-uIll0

. TìIDUSIRT

\¡-s( t-l) 
j:Ìi::ì¡floJ'rier¡t in ¡rr:r'ioirs yerr

XEt,oli S,,1,,ties ilM¿rrr,r:. ctìtiillg

Inter,,Pt

'i,,.iì1,Ë.Y-\

:lLri)¡ìL l-ß

R2 vuluo = 0.9g99

Si¿.;rrificrncc l,cvel = 99í
.r!d.ju¡jtuent Cocfficie)rt = O. ¿O40

-'11:1"-1:1- l:l:',-Y-'r, i:"]:l:1-- l'-:'-":' 11:-i1ll- . . .

IÙrt:rs:ì!tlon

Supply in the lietsl líiniDg Sector
'Ç 
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- 
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", 
o,r-'' 

* 
i.-'olt

r.4 ..1-i o?b

-{).0ot5c

16. .r¡i'r';l'

o. coo4t'

o.,)96dt

Y..-.-, l:ou11y s:1rriJ.es in ¡,rtal nj-ning¿¡:ll- (constmt 4orl rrs)

I n tu:cept

o.,j1.J4 -'.'ji(() 
.5/.o,_,r,;.1

-0. 00l)6 ].r'161 -(\.oO i7

o.,t'tt'l ;?,1io55 ,1o.'¡(,tì1

R2 ,a1ue = 0.9S19
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.t.27.r144c -O.?OO4 l.')624 "il.4,()'ig6

-1.:q15 -o.oc59 l.1968

Ðcnand in the Ì;on-rctP^l lii:rir:6 Íìector

o.yiI\4 l.'ìl(l:l

0.56f11 '5.b'itl?

Í, Trend va¡iabl.e

Lorr¡_- ltt n

\, Euploy-æent of hou'1y torkers-'non-n¿tal

l;s(t-r) $'rployrent in plcvious year

T^..., Eorl:ly s?lar!es in non-=ct3I uirin4¿rrr (coi:tæt iollars)
IItc¡ccÞt

î.""'¡rluc of cr¡uirt1-on = 2l6.rr4'15

Dulb:in r,'l¡rtsot¡ 1l'¿Liti-stic = 2.A915

Iìc¿;rcrision
Coefficient !)1a-sij.citY

ef,"

Lorr¡-run

,.1::-'::1llY *
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-.o. o2ia

1 -1725

o " 5Á,26
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Si6nificance Level = 9fn
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P-vir-r.ue of cr¡ua'c!.on = 57o.i49L

Du¡bin ll¿itson Si¿'.ti-"tic -- 2.Og'15

o.3958

Supply fn the lion-¡et¿r1 liinlng Sr:ctor

Re;3ression
Çocr i Ìcìenr

XrO .r.vailable lebor fo¡co

X* Urreiploylent rat€

?..247 4

4.tJ',l97

5.4ro4-

o ' 0514b

o.525tJ

XlfS(t_f) Enployrent 1n pr.:vlous year

4

Y-,. - iiourLv ¡;rLa:lcs 1n ron-3n'ual ¡rLn1ngI 2jiri ""i''J.i""i'iãi."."1 15.9¿¡6c

Intercopt -)5,1.'199

Lcr:5.-run l-oa¡-rrun
Elasii.city t-velue Coeîiicj-ent Eles ti.city

296 . 1OIA

io1.r712

- t'5.9)77
b

,)1".1o 54

Lon6'..ì un
!:L:rs tl cl ty

o-9\22

o.?.9L7

o"5a42

-r"t)i30

8.2 u,rlrre = o,tPnz
St¿nlfLcance Lcvel =

.A.d juutnen t Coof f lclent

¿+.O128 11.4749

L.6265 O. r.CgO

5.5291

i , +'oa .']-19 .9139

i.'¡!r* l.'i6"i:iJ95

t..,)¿- )6

¡1-.re1ue of eqttr:iion = ?:6(,.5L5A

Drrbiir lietson Stati5tic = I 'ô9I7

Lctjrossion
CocfÍicient--*--t

0.1ô9O

ìJ

o

5Ir,¡\f 7c¡.nl st tho 99 prrcont ir':r'oI

SJ-¿;n1f1c'rnt at tho 95 pcrcont L,:vol

51¿nlflcant ¿t thc 9C Ì,tÌrccnt 1r,r'nl

l¡_t 
"l 

?q

o,4798

e#
- o,5202

L: rg-mn
Ð1¿rsticity t-ve-1uo Co,riiicient

t-.9i47

0.61_87

-r.o)/o

o.67 45

-.o. 1006

o.4574

o - 4r,28

1.3491

r.9756

?..i"942

r. )56I
4.¿944

!'-ve1uo of e¡rlrr¡r'u1on = 25a'6')61

Iiu¡ì¡1n ll¿ricon Stg!1¡lic = 2.I/t68

f'¡r tt or¡o trri.le<l !-i.orrt.

l',rlr ,rro t ¡Llo¡l t--t-o¡t.

f,,r rr or:o',rr11orl r,-tent.

o. )651

.,3.2920

10.6509

67.6276

Loníj-run
Elasticity

!.2967

J).rg i4

o.íi5r2



c-r'Li):l-úycd j-n -ilie se ctor (Xr.* ,:ncl X-* :.'i;l;irect:i-vi:J-y) ,.ias sta,ti-stí,cal-Iy

!..1r.;i,Ei.r.:ifi-c¡i-rrt i-n Ì;oth eclrri..tions a¡:d l,'¡'i-s d:'',:pircd" In i;lte cl-er..ilncì- eqrlati-ou

for s¡¿.,.!-a.:.'i.ed ,;or-"lilr's i-i: tìrc L:sLa.I liii.n:i-ng s.¿ ctor, ¿¡.1-I otl.ier ,¿¿.1.:c:iabl.es

',i+re ¡;'t¿-.. 1-i-sti-tr"a-1.-l.y signi.ii ¡:¿rnt ¿:.t ',.;lie !C Fci'ccirt .l-e-;'el for a one 'c¿.i-.1-ed.

-l- .r- - .{- -. - . . r- .r- I. !.ï-.. 1(.:j r; g;i.r-:i:,p'{; L.ne crrrì.rtt; jii,'llr.s si:,} il.r.5i i.¿.i-'j-i:ìr.1.e (t,,rrr_r) ' llt.t: lt'..1-a.i-'y

"1.,,:i.c-l.s i.n -bire i..c i;e.l- 'l:î,ili.ng $eü',;o?u ûìte ¿ì.iÌd. tiio ;,',.:aL:'s ai;-i.'ì-i.c.c (*,:-..,,rr.r(t.,:.)

,r.,td XÊj,i,i,ï- (rr-.Zj) ur::i'e i;cst'.,'d. a.s c;,-ùgcr..lrii)rts ri¿j!i.-i.¿r'ì¡.l.cs l:-.r.t r:cr:e not

s1;a.'ti.s'i,:i,r-:a],l.y si"g.':rif:'-c¿rn't" ffhe sa,l.¿rry 3.r:vc1. 'in i;lie r,,'.'¡.ilr¡-ft.ctL1ri.n.g ¡,,oci;lr

(ta,,r".r.r) r:a:.s s-i-gl:r-fj.c.-,¡;-nt at 'i;he !C pclr:ent J.evirl. ¿r.ncl shou,:cL 'ciLe h.5çc.-

'i;Ìrr-.s-ì-r:rtl si.gn" 'Ih¡¡t jso -i;he c,l..,,nir.il.d- for r;a.1.¿¡..i':!.cd. r;o-¡ke:rs by tl:e rtctal

¡rr-t'-;:-1,i,:rg l;.;rl'to-f .'l-¡i ¡1.t.:i;c!.'i,:i.i,;d. ily i,he g*ilc:r¿ì-'l- . :-;i:.ì.ar'y ,!..cve.l- of ¿i.l-l ti¡.-1.¡.1'1ï.t'd-

(:,:rrp:1.új.(ies, es :Lyrpr-'eocntcri i¡y i.he il¿;:,iu-f¡.c'turi.n¿1 Ð;,-:'tor" "[n -tiie i]-on-"t,.rq'j-;-,¿¿]

i:r:'t¡r,ì .,,g: l:;*to;: -i;l:Lr; Ì;.o Lr,i-l,y .;,'a'f : o-fl 1-..:.y 
'Lo í'ì.'ll-i)-lr:i.od. .'rúr.'l!.i,;i'E; :i.n rlc;:rst¡','trt

l-9¡iB cloll.¿-'.i.'s r;a-¡-; sl¿,r'r;:i-¡'i;-'r-t::l-t-ì.y:,li¿ii:-¡.f:i-c¿r.¡it ¿¡.t the 99 pr:i:c,:t-.,.t "l.eveJ-"

,l..-i-l- va.::'i.e.bfcsl in til,cl cj-e¡ranrL fr-r,ict:'-on- for se.l.¿r:-'i-cd :¡o.rkr¡rs *i-n tìr"e

¡,ieta"l irií.i:r.i.ng si:e'uor sh.al¡ed. the Ìrypobhersiz;ed :r:o-'l-¿¡t-i-cnsh:i-ps r'iith -the d.circn-

cLr¡irt .¿¡.'.¡:-i ¡iìtïe" -'l-¡rr:r'ea.ses i¡: ì;hc r-¡iu'.::tti-ty of ore ni:L.i.Lcd-, a.ird- pari";i-ct-:.-l-.rr]-y

j:iril ,r-i.ü:r'i;.1 ir:L'.1.c+¡ l-ei¡r.cl. '[o i.ric-i,ra.Ll:üis ]i-rt .Llte cl-t:rrr¡¿nd- for sa..J.¿,1:.'i.crl r,iç].*y;t"so

Ca-ir:11;r:ri-:.2,;t,-.-i;:l.cno r,rllci.;;cd ti:e i'rypotìrl¡,rj.zccl- i,l:Li.c;:se reil.:rt:ì-on.lit5.p to'che

cÌor.i¿rncL for s¿1.¿::.'i'ecì crlpl.ol¡c:js ." *airi-t4.1 sui¡si;j.-Lri'ì;j-on for l.a.l:or, lllÌro

-Lr:eiri-[ v¡,rl'j.¿:,b]e (X, i,,rcludcd- as a pl:oxy for Í.iüp-covcd Lec]r¡o-l-og:y) bacL a

positi've çceÍ'ficj-ent. Îi-lj-s .,."c"1.ati-oni;r'iiip -ts co¡rsj.s-lri¡rt i,ij.th -tìre no'i;-ì,on

l;ira-L r-.¡ici"e¿ir;rrl t,:r',,]:utr:.ì^c¿jy iii)-J- -':r;ciui-re irrc;:-'e ir.r:çfetsi,ci-r¿,-.J- ol sJli.-1.1.r;d

É,i,ip).tir¡i3¡;s ('rìia'r -is , s¿.1.e.-ii¡;d. ,¿ jrrp.l.oycc s ) , I i; eipJle a.::s the ir i;hat a.s tl:.r.e

i-lir.l.ris-i;ry bi:{.',;¡:,.::s ,.l"r"" ç,',-1Iì. i¿¡ L j ìl-Lilnli:'Lrl-e 'i;h.e cl-E;:.r.::::rcI for' Labcr cl,L:oÍrs ¿¡-g

l.alroi: L:a.¡:Lr"rg 'r;cr:l.r:oi-o,ucs ere rrillp-l.olriigo 'ou.t i;hcn ¡.ro::e 'r.c-r;ìrnc)-o6i-ca.J J.y

¡-l.iva;rc,:rcl u:r;thcc1s ar'e ci,ip1-o,rc;cI I.he d.i:r¡¿;r:d for ¡,;l<i.l--l.cd cl,iir)-c;ccs i-i:.crcéì.;cso

ilfì



13.É

Tn tÌre noir--iirc-;tal rri-n:i.ìrg s:cc-'cor, the :r'i.iir:ral price, c¡tlri-i;i--Ly of

o:re lirj-r:ed- ¿:.nd. the :l-.c,.roì ef ç¿r.iri-'ca.l stoclc5 i;*¡-'c r¡i:ati-stica.J..ì.y i.LsigirÍ.fi"-

rli¡.nto The trend. l.a;:i¡:.b-l-e s-Írd. .rir.p-i.oj¡¡iiair.t l-c're-1- of ìto,-t.r:).y -i:a.."-Ld iro¡'lçe-,:l:

shol;ed. the Ìr¡'pc bJre si zcd .¡.lc s;i. t :i-ve .re l.a'L; j-o :;.sh-"¡:s "

-ln 'i;Ìic lu.p;r3.y' -ii-iirc L:ì.,-.ì.s ,flc¡T sr,¡.1.¿r.l -i.cd lor'ke i-.'s, Lìl.ii ¡,;:..1-¡,t.r---ics

',t¡¿-ri.¿lb.l-cs li.¡:d. uhe iri-gllr.:ct r:';c.i'-i:i.r::it:rtts: qif al..ì- *-'¡.-':':i.¿-,b.1..,i:s -ii-ìr;l-u.tÌc'd. i.n i,lle

f :inaL r:r¿u-.:r'L-ì.cn.s " In i,ire ;,,i;t¡.-l- ia-!.irÌ.itg r;iieto.ite tlle r-riìl-y o'ì;1.¡.er '*'.-r"1':i¿1ìrJ.e

tha.t p::o'v'r.:d. t;o be si.¡3ii-''-ilj.ca-nt :in cl.*-L+:r;ii;:i.r.i:!.¡-r.3; i.ìre l;uppl'y of sa.l-e."c:i-ed.

,¡or'liers ii¿¡.s 'çhe l.cvel of r:,nlrl-c),,rtnt :i-n tire il::'cv-i.cur.: if3åì.i. e -i-nel-urdl:d to

ena'bl-e ';stj.¡:a-L;j-on of the a.dj',;.s'i;irterr-it L;i;i:.iÌlÎ:i-r.rj..eilt ¿.;.¡ld 'çhe .l.ong"*:r'un s;u.p¡l-y

frrilr-i;,!.on.

I¡r l,ìre srip¡tJ-y fr-inc't.ï.cn fcr ria.J.a.r'l-, l. 'rio;lri':i:'s to thi¡ ¡c;:--t,,eta-}

Ìij.n j.ng $fli-:teTs tþ* av¡:, j.--1..'¡..Ìt,1.rt I i¡-'l-.cr fo¡ce ¡?.tld. 'clle .l.cvc--l- (Jf Ì'r.,':': ii;.1.oyt.1,::irt

irro v'e cì. to be s La ti-s'çi-r:a.liy ,..;ig,.ti-f :!.cr,r,;rt ¿¿B ',¡e-l-l-, Tlhe u.:rr.)I,rli]-ù;" 'ç'11¡ t*'tu

hor¡ov"er clid not h¡i.vc¡ 'LÌte hyilo bhr:si-zcd- posi- i;:Lve sr',gn"

4.11- eclua-i::lcns :r-n thi.s nocì*I h¿'.cl h:;.gh R2 v¿r-l-ues aild r.Ic:i.'e sign{--

f:Lco.nt at 1;he 99 p+::cent .l-qr'o-1- íor Ll:e ii' te¡;t. llire Düi'bj-i:-'i'ic.i;son

,.:;-'ua.t:is't-i-c i-r-r a.-!--ì- casrs d j-cl- rlct i..;:id:i.¿:¿.'i;e tlta.t ¡:.i-¡.i.,cu'-¡.rt'i:.ì.¿:-i.',-ir:1 ';r.:s a

1'lrob.1-r:rn,

Jår-...-Jjç::;L!,.r.:.1i.ßi.d...1i-o,Ltjj"i;g. llÌre co.rtpl.ete foriiulai;i..crn of 1;ìri.s

nocl.e l-, asJ tes'üed íni'Li.¿'.-1 1.y :i.ir the ::'egress j-¡f n a.i.ta.1,y;;5.s e iras:

Yi.,-,tD

Yi'ts

5iL'he *"pi-'¿a.1 ¡.;'co ck
i-nrì...-i:: t, ;-'y r :lii ch i s d,c r,ti. lr.-L c cl.

f (x61,to Xt.r¡n X'), Xln x,is, xi;it(t.-.1-)u t:r.r¡:-i)

f (x.¡.,1' x:i-r-o x'/ì:,,,.i-io l;ii'i(t.': 
) 

o Yl iri.io Yirjj' t-,i',r-r-)

va::iab]-e i-s for the
i:y 1;he ,.,.i¿tal i:ìj-uj.n¿g

to tal ¡;t-iiir:i-'a-l- t:ii.i-r :Lng
S,,:r.;tOtl"



Yi'.tto

Y
i'¡iiS

!-')¡.-i.5;r1,.'.s.'u.i.c¡.r;e-b t;¿:.s ''cçsterJ- r:-.'.'Le,.ts:'.'vr)1-yo i,r.s:i-ir i'iodr:l -1,a. of 'hìr:is

fç;::ii¡r..1.¿r-i;:i.Lrnr :îr.;;: l.J.'i;t,.,,';iai;:i-.;e -r;.:i':f-ab.les ''¿o tl¡.c;,;e Ep(ic:l-f-iL'cl ¿1.'cûrjeo Oit-r'-

rç1t ¿:-iid COil.S.ï:;,¿iì,c d.c¡J..1.¡"f'.r'¿-r.J.1ii.;S æ.S r.,¡e"l..l_ a.g ¿r.ni:ita.-1" a-l.lrl ÌÌC.t.rj_"1.y uagë lA"'Li.;S

i.,'c,:,re-tes-lcd. X-, 
O 

-r..;j-s t,..i).1 ,,..':r:rl ì1y oi.h¿:r iLil..i.:.j.t¡lte.l- -l-¡;b<lr:r;i.ì'l¡.e't :ì-ndj,ca.tr:rs

t;,.i¡.rl l-¡-gs af i;li.: i:ago rate rr.ncl cürpl.oiitrr.{,nt -l-uvcI v¡.:i":í.abJ.es. I','ûr€ tested."

îìre i:,a¿;,1 l=¿,¡.'tes i-lr both Ðe,:tc¡:s i:ðile no 'c shc¡i;n to be ts'i:a'li;:'r;ic;;1.-l.y

si.¡,;;l-!..î5.*i;.nt a.'ì; the 90 ptlre.;nt l.cvc.l- j-it cl.e'çr:.¡.rtÍ.i--'Í-ng tl:ic d-trr:,:;ird for hc'u;:)-y.-

y.,;r:'icl ';,r>:rkgrS. '.llie i:a.ge la't:ùg fç11 ¡-,u.cit ç;q-i l.oll ¿,t ti.l¡lg b ¡li:d. J.a¡;¿;cd. llile

r..iir-ì. 'ì;:;,o J¡'cì1.{s IIi::¡."i? rr,ü-qi;Od"" tl}ìre i':;rge :, a.te i-n -'che ir¿¡-ril,if::.t-:',Jr,.t'i.ì'rg gcctor :i-n

.i;jtc *u.::.1:'çn-i; y'ear i:.nd.l.aggcd. r:rie e.:rd. tt¡o yú¿r.t'Ë i;¡:s e.l-so tct.i'i;i,rd." 1lìro tlage

r,ai : :!-it ,¿h.e ir,¿-ba.l- l;r-ì-i-ling sr:c-loi' r¡as a.1.so 'i:r;r:'bed- f<tr i.ts effect oi1 '[he

cl"rjiit¿t1icì. fqrr lici;.:cl-y-"pa:id lio:r'lccrs :Ln the stiL¿r.l^1.úï noir*'üi.c1;a-L rrri.ning sec'úoro

f (x6i,i, *rr,¡, *ru xl, xllsu xiig(t.".1.)' 
".t.rçr-r)

f (x:-o, xi-3., x,¡iîais., xi.m(t-.1-), Y:t,t,i,i-iu lflu¡o r:-iqi-r-)

0f a.-l-l- l;.rge rate variaì¡l-es tes'ued., th¿rt i¡r -bìre ¡letal r,li-i:i.ng

i:,jti-'ro:L'..i-;;.¿,;¿;cil .1,:.o i,t;:.'-ì.cils sì1,:;;i<,:t1 tlr-l; ìr:i.gìicst -'ì..¡;v'eL of s-L¿¡.ti.s't.i-i:¡a.l

lr:!-¡;rr.i ili.c¡r.nce ¿Lt'; iho [iC 1;r::rc;i:;et -!.cve]-"

,-L,l:rj-l¡ J.¿:.t:k rt f :.,+il1:i;:rSO 1;O tÌre ,r.:.ì g.3 r,:¡.i;C j.n 'LC:."ilS C¡f j. tS J"OU

si¡¡'cisLi-Ca--l- s:i-git..i-fi.c¿r.itr-O l¡:d 'Lhe ''.',¡o Jri¿rr 1-ag i.;r i.'sspül-r's0 -is irot su"r-

p::-i-l;:i-'r.g. llhe d.cirr¡.i.td. fo:: hcir..r"1.y--1:rt.j.rt ';;u-':];i,':.'s tl,r::pcr:lds iiìÐr'e on 'i;he

c$;,a.i-i'bÍ-.ty Cf c¡--l'C i,,:-'i:ûrJ.o :Ln'ulte (:c"ì.ã3 Of i.:lie ¡,::;i:a-1 n:î-:l:!.ng SeCtOru ¿¡.nd ì;he

i:ii-ire::a..1- pr:!-r:r:n -i.n 1;h-e r:a,.se of i).rln'-r,iil'bal. iniil:ing. llth.e 'br'encl va.rj-¡.b-1-e

(X. ) ',,,1." .r,'-l-so s;b¡'-'.'L:isl;i,-*:r.1.-1-,y r;i;3i'rifi.<;ir,n't j-n l;oJ, ll rle¡ria.ilr1 ec1r.i,:.'ci.c¡rs bu-'b' t-'

]le-,d. ¿. r:.c¡;i.r-i:i-rie i'i-;3-,ios;r;:iri¡r r:otlJl. ie:i.e.Lr-l :i.n i:lie t:.i'.;'ha.l- t.tini-irg çi',c-1..r)r ¿¡,n11 a.

;.;c:;:Li,-î-vr: rlo{,jff:i-cj-c;:rt -,-¡r t;he ¡,rln-'rr:î:t.1.1 |,.c+'uoro

t.1'T



,!1,8

7\lI otirer ra-i'j-a.bl.e s ¡:,:cposed in 'lhe j¡-ri-ti.al fcr,'i:it.iL¡rL,Í.,rns (t:x-

ci;pt einip:1.ûirírìG¡1 L 1n -i;he .ir:i:,rvioi:.s ;.e a.r) t:e¡-'e s'i;a-ti.s T;i.ca-l-ì-y i--'tr,l.'-t.¡¡'r'i-fi-*o'nt

a.t the $O Peir:ccnt l.tl-.¿e-l-"

îal:.'|-i: i'.iXf l:]-:rr:l:a i;l:'r I.i,i:l-l- j-'Ðe>r:itj:iill::'4,Ì¡ c'ir-,a'l;:i'

riü:i:'l.tr:r's j-ri tl.Le ii'.cu¡"ít)- ¿ltid nc:t' ':lti: j;i¡'l- iti:ì'l:';!'il8 l'':'t-LcÎs '

i;j-critg, i.-nc1,r,r.cì.:î.ng tir.e ''J¡.Lge r:'s-l-g j-n iita.ntr-f¿lctl.r-i''j-n-g -i:'rro

(x?i.r,,.,ii-(t..2))' ¿1Ïc shoç;n in ''r¡;i:ancì:!x D"

In. the sr.ipp).y filnü1;j.1:r',su L-ttrc ,;r¿,.g¡) .,.'r,.te j-l: ti:Le ,;i:-r':-"t'nt y'ear i.n

''uhe ;.'.usilcr:'t;:i.i c lr:ï.nc-i'a.l ¡ r:i.r.l ,ì.¡'g r:1ct; ì;D:,:'s ("..,.r,tr-r. ',,,,d- ":,,.j,1,,.j-) 
ii'-"-'c l; i:a'i; j-s'-

[:,i.*¡,Ll].y *.i.l,g¡if:i.r_ri.ilt ¿,Lt i,,¡te 95 D:::í:ç.:.ç)TrtD -l.iivel ai.¡.<1 slrt'i;cd Lj:e i,.;'1-.c'L.he ri:i.zUd

1:cr;i-'Lf,-v'il .r-'cl a-i;.i.*'lr'r;Ït5.p' '-ilb.r,: i:v¿¡':i"1.¿r'ìrl'e -'l-ir'lrc''-r "îÙ'i'r:r) (X '.O) ri:tl ì'he l''i:ve1 of

r:.nai;ip.l.t¡yi'lent (X-.r.r) h.ad- tLcgät;:i-'*'e ,L: ti3..j-'í r,lri:.on cocf fj'c-ic'lì;s i-n LÌie l'i'¿L¡'J.' ¿r'nd'

;l,l¡.":,ic.l;a1 siipi:'l.y r,rli-1a.'çi-rliis r. "-.r',¡ccì;ir-'t,r..!-y, llh j-s .i.l¡ i:t)ni;-i:¿¡.1."y 'r;o the i:osi'-

tive :r.c-'1..a-lÍoii,.:;¡i-pS 1i,:oi;cr,;Cd bel,i;cc;n i.;lrt:i:e ..'¿r:i':ì'¡-'.b-'l-eS ¿"nd- tho sr"i,up'l-y of

1¿lbor"

In pr:r:T-cds i;hen tire 1e"ì;or furi':e i-s i..a"i-"ge, condi--L5.ons j.n the

e Ç3noily' ¿und. lili:re slli:r::if...i.crl'ì.ì.y -irr .i;hI: ].eì';o:r" ¡.i¿;i:]:i;.i;, ..I1.'0 Î.-r..'¡1;i-:¡,ì>1.€"

U¡lder sucl:t c:Lïci:ri::ì.iqteilil,:'s, Í-t l.¡;iii;i:.i's ì;Ìiat r;ûr'liûr:ri ¿'rr'¡¡ ¿'-tt l.'¡'c f c11 -'uç¡ r>tì¡.er

s;:ct<1..'s -^,j,a1;l,..er ì.;h:tn -i;o r;eehi-trg irirr.lr,'l,ily¡'ìunL -i-il the lrit¡i;¡:.1- ]ri.-t-^i:i-ng stctor"

1Ìra.t j-s, 'bire ìti-¿;Ìr<-lr --ì,¿rllor .Ta't't;e par.l''l;i.c-'r-partr.-o¡r is j-n r.cll;pci't¡;e i'o

gen'lrirl-l-y f¿:.\J'Õ'r¿r'ì):l-e r;c'i'ì<:Í-ng r;o¡rr'l -i'lL 
j'orts th";iiP'liilr't -bhe e conoiiiy' llhese

condii:,!-ons a..J.so -1..r:¿lrJ. 'co i¡r.r.¡--Jçei:s beÍ.ng r.l.r¿--,¡n ai::;.y flo;rr 'cLie ::letal- i'iÍ'ìi-'tug

Sr¡c,üoro to o,r;hcr j-::irj.r¡.s,ui,-Lcs l,¡Ìlc;fe better' Ílrì{::i,r.n:ì.a1.y ¿l.itd c¡'r;lrc.i' bl;lefj.tS

e-v;i- st "

'.I'he i- ¡i'¡e :r s o ¡ r'- I a ì'; -i-o it s;Ìt -ii- p

sr-ippl-y of horirl-¡r-;oaid -,¡o-rlíi:l:s'ço

cu.lt i;o r:apì-a.i-n'

j¡c t-,:,cÊ11 ttrc i,rn.e i¡ii:1-o¡,-L:tí.:rr'û :-'¿,-te ¡:nd the

the non*,¡re'c¡rl ¡.,.i-lling sc;c'uor i-s di-ffi-



; '..",-ì .,,.i,,,,i" - " --,,:;,u00i" --
I

x. Ìlot¡rl c¡c nittcd ¡'¡ril26c
l)

i\
X.,.,¡.,r lì::ll,)i'r.l'rllt j.ìì lr,,v,'lr)ul¡ Jtrlr O"ll427

Iììtrìrclìpt t5)'';ll2

Rli'iRtìssIo!¡ Ì;.liJ,i'ì'I(iäs l.'oll .1.ltll Di:Ii,1¡llJ ì'oR ^{ÌiD SUÌ',lLY OF

iiu'ritrl,Y-.P^.Iu ìi{.)ltx¡ìlll; Iìl 'r'llll 0¡itì,ìl)lÂl'l llIÌ11;li/\L ¡iIi{Illo
iÌ:Dils'r'Rf t

R2 vtlue = o. {;Lì2}

Sifi¡Liîio.inco Lovel =

-t-d j\rs tr.:er¡t Coci:'ici-tnt

?1.tii.r,l,\f.I

;ì0D:tt Ib

lìupply in the ll:t¿l iiitrin6 ijccior
b

)(rO :Lvall:rble 1¡:bor fo¡ce

!ì¿¡lrcslrl-on
Co )fîJ.clont

Xitf-(t-f) ã191o¡'ccnt in previous ycar
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evÁ
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i'rd j,,¡5¡'r"nt licoìii, cient
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o. rJl4 4

D.: '.ud in '.irc l:o:ì-:: iial Iii.:ring Scc'"cr

F..vsltte ol tiìc cqìr:rtion =

lìur'ìr1¡r l,'¡i l-:,o¡t Stlr ti¡tlc =

K, Tr.nd va¡iabLg

X--. -i..:-cciat urice (co,'rt¡rrt tlo).lr.rs)
)ll

X --,, , , :ì::plcr.:cnt in Prcvious ¡:ear

I¡r'! er cc p t

I . r;o?1 -).(;J. ).s92

r.,;665 0.OÌfr5
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Co,rfîi-cj-r:nt irtssticity t-ví!1ue Coelficient

..4.6'¡17

a
o.42jo

b
56n.o95A- --

-b
.ì5O5.1, j6

esi
o.5770

R2 t¿,Ì-'.ie = O;¡'iLg
Sj.¿j¡iiirj;iìiÇc L::ve1 =

.,irl.jr,,ir¡cnt Coúif j cj.c¡tt

J,9rì,i-r un
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,).6017 . 2"1818'

o.41e9 - .: J"l4O1i

ro, o¿i97

2.5'¡51
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o -,)224,

llg
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X' Ur,::pÌr:Yr,:nt raie

?:;r t::i s ion
(1,) t:iii,cie!ì t

f:;i¡( 
t-f ) 

¡jr:ìirlcJacrt in prc!-j ou:r y¿ar

Y,,,,, I:oì:Ìly r¡rr:ca in ¡ron-:¡ctel (co,isiant

lo.L_t j1ts,,

1,r1....^^^+

-. -€.t.ooo " -1..0424

5.907ra

?4. ¿12 4re

o.5s2f

-21.¿¿+1

2.)L53' -- 984.5631---" O.',lL1CB

?-"o't22 26D9.).5()r
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l,c nS..¡u
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o..4fl4
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R2 r,ulte = O.?tOl

i)1¡lrlficunr:e Levei- = 9'rt
,iCJuír',Í,:nt Cor¡1'ficicnt = O.J11Y,

o.1157

o.3157

O"5¡+95

),2. )7a1
2"',i4A2

i'..va1uo of Lhe cquation

DrirÌ,1¡r'.latsoir S t,,rti.s;ti.c

j.6,:'J6

3,1.5(J5

'J.'1440

-.!),2¿66

Rcí-jlcssj-on
Cor:iíir:ient illil3ticitY

t
Lif¡.;D1i'icant ai ths 99 petc'rnt LllYo1

S!.¡;n!i!cutl aE Lha 95 prrccnt J-cvcl

íj1¡':nllicrnt at ^.ht¡ 9C F.rcint ÌcvoÌ

-e.9r5+b

o.622(r

b
64,90t\B

93. 5OOL

11. 19r.4

!6'1 ,A927

-53, t170

Lo ng'.-ruo
:,l1asti.city

--o. o?16

o. ri 144

o.2?-29

?2.i6ag
I "e t+47

o,3924

o.7 197

Long-:'rrn Lon¡;-run
-r',rlue Cocfficicnt Ë).eeticitY

F--v¡lluo of tbc eqtrutlon

D,rrbln ìlaicon Stsilstic

)..a2a6

'J.6oL9

2 .4J69

r.l?.o3

fo¡,r orì9 t,rilcrl t-^"c¡t.

ior Â o¡ro lrrlIr¡d t-tc¡t.

lor ¡r ono t/rllcrl i-tent.

-\tJ.2147

r.?r..?oiB

260.5a2J

-o.1,394

o.5e97

16.)?.60

r.9?-17



2. llhe ].letal -,\nd- i{on"-iicta.l I{i-ni.ng Sectors /Ls

.. .i!-:ig. s,:.p,l"ri.ø i.ç J,'jg..qel s..,.-..

'Iìri.s infolnaì;i..on of i;Ìie l-,l.bcr i¡¿i.-il<-et to the iiii.ner-¿¡..1- ir:i-i-ni.ng :r-n-

<,r'-i.r.st,i'y cs'ì:a.bl-j.shcs Li:.o "of;" of ,;iltuL.t¿:.i¡e3¡r.s gc1,tr.âl;j.crrs on -Lhe ba.r:i.s of

-i;he 'ci¡o scç'Lols i i: tlle i-ncir.is;':;r.'y .l'i,r'cherLilaLn i:r:. -i;Ìre 1;t;o c.l-¿;.sros of La.l:or:'

filhe r,:tliir--t-i;:Lon fàys-tclils e i:c cr'-i-g;.i.:.s.1-1y p:.'cr1:osJ{:d-, ,il.:re j-cle: ntj.r:¡lJ- -bo 'ul:oso

lspt-.cJ-.1'-'r-e d- for ',,h.c i-,t'c,;r,cliirg fo:r.'iitu.1 ¿.t j-oi'l o r;--..LrLr1¡ t 'lirat iioi,'Lc "i'¿ìr-':;.ab-1..e s t'lere

i;ild.r:gc;irlirs j-n cire;¡o,i.rr-r-l- ¿ln.ti no'b Lro -Ll.ì "'¡he o-l].ier"" Tl:e rlage:-'a.te;rnd"

si:.)-a.:ly l.cuel of a scctor ¿r-nd. ''ehe suppi.y of ¡.r'ld cl-eiii¿rnd for n¡¡.ir'-hcurs j'n

iirat s;ci:'uûr itrg l.i:rl.o¡¡':i.c;r.r.s j.n boi;h s;ysì;r-'::tsn J-n 'i;i1.,: folin:.1.] a-tj.on 'oa.s*d.

on the type <lf -1-i:.bor', tì:tc :;tr.ge or sa.).;rry of thc ¡;ir¡e i;yl;; of r¡o:':ker ir-n

'i;he c¡-Lhi::: ssútor's.r:rd the r,,.u:;il;er r:f r:c-i'kc-,:s of t;ì:e i;ai,ttt ty'pe in Lhe o-ti'rer

scctor irere ¡]rìd.(j'ijú)i:r.J',r.s r.'¿;.::'i-ir.b-l-es:!.u i;J:rc r.:i.i.pirl-y:iîit.ir.cti"c;ns. l"n'ç]ii.s

fo::ri,.ul.a.'Lj-ono thi:se r''a.i:.j.ab.'1.¿i; 4.,:e r:ot r;irc'¿o8;l;n<lrr-s, Tlt¿ nuiiibc,'r of <ilrplL';vücÌs

of ì;Ìre r:i;lieL: type i:iuitlcycd:.n',;Ìr.c: r-.ec'i.;or a.r:'e i;irr-ì.og';:tioii¡: va.r:.'-tr-abl-'¡s j.tr the

d c¡¡.and- íuilctr-otrs "

the cqu-atic¡ns in 'uirj.s nod..el s,et i,:c;:e tes'Lecl ui'ch curl'en'u and.

c-'i.r;r-s',;atrt rÌo"i-.r.c.i' \¡¿t]-u.i,t,.-¡ u :,-i-r-iii-lal- ¿:.ird hci.rr-l-y il::..5^l,rl; ¿rlld sà-1-¡' ¡:.-i-¡)s e Ì-ags of

oi-1e ¡¡itcl i; r;() ycar.i:s cn i;Ìie r:I&3r;s ¿r.nd. r.,:ll.aL-t'i.cs ¿'Lnrl c:lpJ"c-vi,itirt -]-evel-s a.iid.

¿r.1. t¿r'irati.ue .l,aÌr-L¿ìl.l.e s i,o 'uhe i.r.;,ti;lç,1-oyiiir;:.lt :i'a. te (x--O) as rì i e cri.r;scd

p-Ì-'evj-ú1ìril-y 
"

'.\.2_O

-tfÌie r,+¡.ir:*ssi.on lc:slir.l.',;s i.ir tÌri s lr.ccl.e} ¡;et ue¡'e ,;:ssr,;ntia.-'ì-ì-y -|,ìre

$¿rne a.s thcsc -i-n tlle c¡re'1,.¿:,r;;d. oi1 a Ìr-i'c¿-ihcj.ol¡n c¡f -lire i.n.rl.u.si;r¡t'oy t;r1ie

of r.¡c¡:1,,e::. llÌie rJ-.,ri¿,r..r-r.d- eo,i;.e-'i;-icies r'or Ìl,3Li:ç.1.y*1,'aj-d ilroï!.c1's i"n bc-bh sùc-Lo1's

¡.ncI for sa.l-¡.:ri-cd i.ior:'ile..,:s in 'i;he inr¡l:a.1 rti.n:Lng s'Jc'L:c;r a.re 'Lh.e saiile i-ir a..1.-1.

ì:r:odì,,11- -f ornu,.l-a.t j-on" 
" 

6

6_.-Ì,Ic Í.irr'rrpc-ird.en''c ¿trd,oði;.,icr1s.,'¿1.i":i-¡.b.1-ils ilì'g i-:irc-i.ri.clr:d.:!.n'i;h¿se
;iiì.Ì.)l'i:lr.cns ô



. lzt

The -f:i.¡l¿¡.1 cleiii¡.i:ril cque.ti.ons for hcli::ì.y'-1laj-d. r,'o:-'.li-i;¡-'s :i¡i 'LÌie i;ict¿rl

u:ini.ng ssq.;1:or (lioaol- 2a.) and -Ln tÌre no:r-,ile'i;al- iri.iti-irg:reetor (i,Io¿*f 2¡)

d.o rr¡¡t iincl-ride âny uiìge r¡,Lte r-ari-¿¡.bl.g. 'rtire equ.a.tÌ.ci-r.s i;Ìr¡--i; tLo -i¡-rr:-l-it.ie

-i;he ¡rc,st stal:i-stica.J-J-y si-gni,fi.ca.i:t r'¿i\ge ïÐ.rüe v¿rr-:i.¿'-bl.e (X.7il,u¡,i.(t..e): 'L'rre

i:age -r-"it-Le i.rr -i;he tiì.i.i.ir,ìfiìcti).r-.'.ì r:r¿1 .:e r:'bor -ì:'r¡o ;lc¿r.t:s eiti.').:i-e,:) ¿li'e sÌrol':Ll :ln

1,,.i;,;,.;1rrì -!-¡ Ð,

tilhe o j;Ìre:l cclira'uj.cr-.so :î-n bc't,l ,'-rcts of i:¿cd-sl.g, l-ia.d- 'i;ìre s¿l.rtc i''a-::'i*

aì:.'l-es j-ir.cl.r-¡-cì.<;cl j.n 'the fj.¡ia.l. tc¡itr ;;i-tirrJ (s.., c,:pt X,ul{ ti tt ,:'i'¿ [ .i ncl-ir.Cr;d j-n i;ire

d.eil¿¡,ncì. ccgi-¿¡f;!.¡,r¡1 fo:r ¡;¿,--Larj.ccl .;¡or'lier's in 'lli.e iron.-¡ücta.1 scc''cor r,rccleJ-) L.uL

lii:.tl sljgÌri;).y cìi-ffl;.tl,e¡rt r.,r.J.r,.rs on-i;ìre *oe-ffj,c:i.eIlts'bùc.¿.,ì.r.se orf i;he ciif*

:eer'cilL äerì.i.:.çg,1- fot'tn r:,1t1.r.'i;.i.c;n j-n riillcil ütd-e-'l-,

.2?,-.. ,ililiü:,.ì. i:ll.ilj.,¡lg*fi:1ç[g,4. iilir,: c:';irr¡r-,'-tr.i.e 1o¡-'i¡ri.t.]-':iti-c¡n c.¡f i;his

¡:iotl.r:rl- o eis ti:s'ccd :?-¡t-i.l.i-¿-r-1.J-y :i-n thtl :i'eg.res¡'.r-ì-ç¡r arir'r],ys:i-s, l;¿r.s:

f (x6l.i, nrr,1, nr, xlo \:,g(t-r)u Ti,lso lf:.l,i,i-i)

f ('x'o' x'-r.r-u x?r'i*i-i' xiur(t--r.)' xlil:.i' xi'ruo 
".t.t*r-r)

f (x6r,i, x5toiu x5n x.f-, xi,r:;(t".;.)o Yi,jj{o Yeiili)

iL,he srrl:pl.J¡ Llu.nc'l;:ì.on for' ìlor-ir'1y*irit-i.d ',io.¡-.'lic¡'s i.n 'blrte riret¿:.1- toi;1:i-ng

; rcto;' :i_n -i-;lLj-s iloduL irad I,crie.c s-i-¡;¡-ri-f-1.ca¡tcc .i-el¡c-Ì-:¡ on 'ihe ji:rte,rcep'c

-Li;.ri¡i ¡"nd. i.r'::ge r.a'te (tr.r'...r-r) ¿¿n<J- lrii.d- a sJ Í.¿iii'u1-y 1-our:r Ìì2 v¿-,.:ì-ue tll.rn l;he

Çûr-'1,i:ì:iilir)nd--j,-:1g CCir.ì.¿,ì.'bi.Oif fOi' 'i;ile i.:i)1.;¿:-l- ia-.i,ri i-:ig r,;,:;¿'i.;O]] l;.n 1.'t,t-e ¡lC;rJ.e l- :lu-,f

l:ioi.ri' i.¡r'.pii j. d. i¡o.r.'ke i.'s ( i'ic.-1 t':.i- J.b ) .

lii] j-¿J.-l- ..i:ij,.l::,1:-,-.f)íiï.jrc,"4,. Tile colipJ.ete f,::i:'¡,iu.l-¿;..i::'.o:a of 'chj-s



Xl ?rcrtd y¡rrlribLe

XO Ìictll orc ¡¡1no¡l
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R- v::l.uo = O.ól.OS

S:i grriij.c:-rcri: !.,evcl .. 9ñ
,'.tl justr::clt Cosificir:rrt = O.50î6

Ììolqr-usrlon
CoLrf i icl-c¡tt

-:ì5 . ('(ì(i4 "

o. ()0;16 c

o.642'¡¡r

'J"3.)'il72

95,

= o.75'tj

!)ilaatlci ty

.-o. r.:;61

o.145r

o.fJJ.14

Ln n¡:-.un
t-r,¡r'ìuO Corìll'icient

bX, Trcud varia.ble

X, Capi';eI stock

Xrr. ìictel price

X-r. -'ietal ore ni.ned

Ìr--v¡rluo of thc ¡:qrr¿rtion

lln:'ìrin 1l¿rtr.on S¡;¡:tisi;ic

Reg-res;ion
Co,:ificie¡rt Iì1ast:!city

l.60'/1 --tfi i. i¡)rì'

1.'i('65 c).0165

4 . J8J6

o.'l )2't :l_rÌo.052I

b
-5 " OqCT

x:::;( l.-r) il¡¡lcJ:'crt in pli"':orr: year

XO'u._, 5;,rl.e-r.ies in rr,-riufaclirrin6

J.:lierirc5'

o. /,t')4-

i:o,6'i'joc " o-t655 :r.:,î69
) ¿.'- ) . : r.) -:) l..l 2I5

F.."lil'.re of the rrrìrt¡:,¡:lon =
Du¡b,'rn l'::t¡;r;¡r Statistic =

Ì,o rr¡¡-ru n
!)ì rLstir:i ty

.o,6'i54

o " 
,it4,

)22

ro. oû97

2.5't5r

-o..)916

0. t224

R2 
"a1're

5i¡lrifir:
i' rl .j u s i:':

t- .i:. J, u e

lìc;::,'c¡;sion
Coeiiir:i..:nt ¡ll.e-stiaity

\.7i6r

t "7993

l,on¡;-run
Cocffici¡,.nt

= o...)i)99

¡ce Lqtel. = 9(rt
', Coefiici-ent = O. ¿O40

1,4.g',¡O7

.-o,oot-5 c

16. lB95 
b

o"0ùo4 "

o.5Î60

-.12?.11,14 
c

-1. 29t5

.,:ì.o.1692

'1.O2O.O¿59-

- - '!-!!,:l !!!
t.o. 4642

\.,:,(t.-l) Etri)lol/iiir¡rt ir pr-': rrts pcrl.cd

Y.,,,., ìiorrlV:jj:ì.. 1a3 in ¡r..,tr,1 (co:::ri¡nt
,lD.l l,rfSJ

In j:erccpt

L,) n6-run
Ðlrs ii. cl ty

o-5'i14

-.o. c{J96

o.47)7

O" t,iB4

0 
" i681

o"7(Ð4

il2 2,,1'¡e = O.()ît2o

llrnlflc:¡tco Letol - gc¡l

Åd.ju1'.t¡r¡t Coefflcl.:nt = O.4'i69

.-t.Jo92

)..1296

t--\'¿1luc ûoefficicnt

2 .') J60

r.5t.6r

2"5a55

1. 9192

i.6't'32

)_.i624

-o. oo59

f.-v¿rluo of ilte (:quiìtj,)n

l)ri¡bitr liatso¡t jitirtistic

)'i.o562

4.AO17

zrO. j6Bt

0.00ro

-tLt,6')96

e!)LrnLf!c,,n',. rrt tho !! iq¡cor¡t lcvcl for a ono irrllc,l t-t¡,ot.
b51¡-¡lllc,rnt r¡t t.ho 95 l)r,¡c.jlt laycL for rr o¡o t¡¡1l.oct t-tc¡t.
clLç';,!fIet¡tt at !ho ¡)C lilr.cnt l,lïol for a ono t4llcrl t-l.r;¡t.

lic;':,:¡sion
Coefffficir:nt l)Lartici.ty

¿;,.;6;:L; 
**;.;;;;

.I,cng-rrn
i),r rr i ici ty

1. )o.o9,j7 
c

-IJ3,6i';)'1

)..320t

-o.o2ia

\,)-'t29

o.5 t 26

L.'î)17

tt'16,6/,75

2.Og'.t5

l,o n¡.-r.un
t-v¡rll-ue (locfficir:nt

¡'-v':Lrre of lhe ¿r(il¡;,Llon

Du|bln i:'at¡on :;t¡r ttstlc

.tj44t

2. t,i49

-.{). i.jg16

2,)7.179I
'j()5.99tA

Lo n¡¡-.run
illas I ici ty

, l r ,2n27

1..9)?-5



i-,:OdûL, a,S i;cst,rd

Ytço

Y
¡i-i1ù

Y.t+so

Yriss

j.n:i.'i;ia.]]y :i.n tÌre lcgr'ession ana..lys-i-so,,'¡¿ì.¡::

iÌ (X'Gt{, x5¡, -x)o Xt1 Xila(t.-r), Yj{s, Y.il¡,;.i)

f (xl-o' 
'-rr''*'r,,,,.-:i.to 

xriit('t.,r)'l(li,i'i.,t'xl.\i.t'',tn,,.r)

-''llire final. i.cglessi,rn eru,u;:.t5.ons cier'i-vu11 ¿¡-Ío r;ìro¡'¡n i.,¡r T¿:b1e Xll-l:l:I'.

lill:ic cio¡iur.nrì. eciu-a-bÍ-cn fûr Ïililr'-1,y-',,taj.d- golkr::rs j-s :i-cì.r¡rl'i;:i.il¿,ll 'to 'i.:]r¿rt cg'i;i--

r,t¿l'L,;eJ.,i.n 1.1orj.cl .L'b, ';'he s1r-i;pJ-y r:qu-a-i:i-orr jlo;:.llir::.:irr''.í) 2ì','irp of r,û.t'};l-i-"g-:;o

tlr-e irr¡n--t¡reì;.:.I r,:Ì,n5..ir¡i- scc:tor .i.s a--1-¡,:,rst i.iLr--n- ti.r:¿¡-J.. :i"¡r ì;o"'ch. ll;rl-,:l- ..l-'[l ¿r::.cL :i-n

i;ir-i.s ¡loûol-" 'f-'!:e cl-rtiralld. :î-r-¿nsi;:ic..n for sa.l.¿¡.:i:i.eC. t;o-r'}"i;rs i.n Lhis i,iil{'i-e.l- bc--

l,j.¿l.es lta'¡:!.;:g ì;he r.:¡ipJ..o;ri:eilb ì.e-vt--1 clf Ìrorr;"1.y--pa:i.tl ì.;r-;jt'l:;s.r:'g ei-:r.cl.ir.rlr:d. ¡:.S ;l

v¿¡.i::i.¿i;le b€r¿.¡.i¡.se cf st¿Lr";j-stica] lnuigir:i.í:lûa.Iìrleo Ìras Lcr;'t:r si.gni.fice-lr,:;
2

leveLs on ihe sal¿r.ries 'i'¿rri¿ble (frr,,,,.r) a.nd. the -i:r-tc;:',;:;ept i;¿::'¡n. llire Lì'

..;.ì-i.3h'tJ-y cl-i,-i-ii:,..¡:nt.i.lr ìlo-LJr;:,1*ilL*-'1..s. i-'Ì:-e sirirp).y fir-:r<.:'i;-*t.itrts for' sa..l-4.¡:':ì-ed

i.,i)-r,'ll<,:l:s :i-n 'both l:içdt-l s r:n1-y rì.-i.Í-frir sli.¿3ìt.'L).y Ín -i,]ro' v:¿''l-L;os of ihc ,.le.¡'-r-u.i:d.

-i'r.;grû l; Lr:icn cc e Í'f -L c;i.en',; g,

* (*s,¡o x5i,¡o x.ï xLu xlis(t-,1), fiino 
"r,,,,r.r)

tt ("i.o'x:r-l-'x¡¡j,:i,*:¡.i'xi'i:i(t"'-1.)o xziili:'x¡is'lfzi.t:.L)

).2'¡

3" Sepai,a-ì;e i'íoclt:i-s i¡or i1i;.ch C¿r.tcgoly' 0f tioi'lctr
-. ,1¡l .leqll,iii,qiJr $i:rì:!qt

ll'Ìri: lior:r-r r¡o,i.cJ.s for e¿ich c.atcgo:ry c¡f ,t;orl'.-*i" :i-¡r se-ch t¡ti-lreral

iir,i.n:i-irg $li,:tcr tcge;th.i';r cl-lsei:i-be s .l,ii¿. C¿l:racì.j,i',it tri,.-;.:'í:.-1- i1i.11.ì-¡13 i.,iC.us'cly

l.¡¿i:o:: l;r¡r,L:ir'et ,;ve ra,-1-1. "

't,ìitrte rrìci-ì.c:l-s Iie-t',1 tcstcd for 'cÌre pr-:.r:¡tcse of cor,rilì.ett;i:lt,:.is j-¡t 'iÌl.e

i.r.vcr.ii:j.3;r.t5..ve prsr:ess, -1,"b ¡:,,;) ç.):p:(;r:ccl i;Ìra-b '¡.¡t,3 1¡¿.si-r.J-'¿s :'¡ci-il.11 ì-ts i¡c"-,t¡-

.



Dcr¡lnd for !1. .rr1¡.-J':r1d \lork¡rr.s

X, lrr:r:<ì'.,:rrlrrlllo

Xrn )lorr..rrctrrl pIicrr (l(ì,iiì rìol).¡¡s)

X.l;( t_i) iìì...1,):í:.:.r)t iil ¡'r.,vì-s1¡s ¡.,.,,t

IIiot rrqpt

Ìliìr..lR:ìlìlìJOì{ nqUÀ'iI0liri ¡'Oi.i j,^IJOR t)1,:ÌlrÌlD ÀitD:;Ul'pt.y iH
lilg ìi0lÍ--iiiìT,\L llÌììlilC :;iirjI0R r)r' ,:$lì C;Li'Ât)IÀ[

ilIìil|uL IiIìrílrc IìiDi):i,tRy

iì2 valrre = O.??I9

iji.itnifir:¡r¡rcr¡ LcveL = 99J

-¡rdjustrent Co,:lîir:j-o¡t = O.447A

i,'1:!.[! x.f III

ì:1t)i'ìr,.2b

lìr¡ply of liourly-.Pairl Ìloìkcì.s

Xl2 lIû:ìüpl.oJ.i:ient rets

Xlrff (t_.1) ir'r¡!.oyir;cut in pioviour: ¡,c.ar

Y,.,,, llortlil.y .:a,-¿" lrI nor.-r-,ltal
r-" Lr (,:':r:it.:rt Coì.Iars).:

fn';r:r,:ept

llc/tle¡lr1on
L:or' I'l'i c1(Ì¡l t

,j. {lo'i I
't/,. ,,t41

{t
o -';51.?.

?.5.s.94t

R2 v¿lue = 0.?097

Sj-g:rificance Lcvcl =

Áoj,¡31, _D E ltoct I ]cfeltt

l'ìlIst'l.city t-vr¡Lr¡o

o.r'¡57

o.') 157

o.5455

D¡,;r:¡d. foi S¡i-1.a:'i.od llo.keis

X, Tlend rr¡¡iabLe

I:.v¡h:c of thc cr¡rlt:ì.on

Drrr'b1n li¡'çr;o¡r lii¡r ì:i:rti c

ile¿:rcss: ion
Cocificj.r:nt tì1.¿lsticity

X:a(t_f) Ð:¡o)-oy¡rrnt in pler:ious year

Y,.,.. äo'rr.)-y s:rl:ries in . i.-rctel
( corìJi¿,j¡t collarsJ

Intr:rccot

'5.(;? 56

'J.160t

'5.'io40

Ð.itÈ66

Lo ¡rtl.-rlln
Co41 l'i ci(rrìt

--6. 9:r- tg 
b

o.62224

9r;

l r.1()I4

167. ¡r¡''7

-',¡5 . 5'j lO

4.3178

6.1 - i1554 "
9n-4¡71

R2 v,rl.rre = t.1-c),175

:)lrrrrr-ì I ceicc ,.¿L = \)5Þ

l,o n¿;- run
!11{0ticity

Ð. 0716

o.6146

o -2228

t24

2?.':609

1" 3'147

o.l9l']

o. 7,1ctti

I ^-,.,,.,,-
t-v¿rIlìo Co(rflicic'nt

Suppll; of Sjal¿irie¡l iiorke¡s

.l-v¿l.ue of tlre r:ciue,ìion

Ðrubiln ll¿r'üsL'n S t¿¡,'¿i.stic

r^$.71

).'ja-.a3

2," 4?_99

L . r-185

iìegrccsion
Cocíiici-cnt

XÌ2 lJn'::rp).oy:rent ¡.¿rts

xils(t.-r) Ðnplcyi:cnt 1n prcvious ycar

Y.,,., !lorr: ly lr: l ?l lca 1n non-;cial
(crrr:t,nt ,loJ.lars)

Interrclpt

4. LB26a

o' 69168

-.).4.295I

L7r .6!ì24

2(,o .6t91

.-51.6 56Ob

'i9.1V)2c

alastici.iy l-value

Lo n¡t-run
Ðl ¡:r t ici ty

o.7o52

o "6'i99

'\"4)+7

Il2 v¿.lus = O.gtjlS
S:1.;1rrJ-flclrco Lr:vcl =

id.juo'triort CacI ¡ 1e1an1

76.2960

1.9rr8

4. 1395

c.iô97

l'yaLue oî ì;hc -:,rti-on
, i!i)l ll ilir 1,,.1ìì i- f.ira: .it1 c

2,.9047

5 . )'25

¿ "'5e96
r.59t6

RcEr.:riì,,.,n

-T,on6-run
Coeificient

Co,:iiic,l..¡t Jlasticlty t-.valrre Cor¡fficient .L)1.aeticì.ty

aSl¡Jnlffcrrnt 
ut lhe .Jj por.cr¡1t L¡rrel for a ono irrllcrl

b
l-ìL¡1ri;-lcrrnt tl ,,1.¿ 95 ¡,rccrrt lc,.'o1 for a ona t¡rIl¡:d

o57i4it7f!c,rr'l 
&t ihd 9\) ¡"rrccnt lc;zcl for ¡r oño t/r1lod

73,5623

..r67. 4968

?-i7.r'J42

b
-)..9852

o.4501

h
20 "65Ar'

-'ir.6r2a

9rñ

ton6.-run
91rsíicj.iy

o.5499

290.OJ52

r. . eo34

2.2e56

4.6t2O

-Ð, 1166 2.'5217 -].6]_01

0-4?-94 2.iei9

!'-vofuo of iho oqìr,r'Llon

Ðrrr'bln iJ¿t¡on fi trrtlstlc

o.513A 1.76,10 t7.56't7
-o.9?.)2 -64,762J

I-cr6-ru Long-ru1

= ?_49.255t

= 2..rt70

t-to¡t.

t-túst.

4.2120

I "Or¡14



(:(iÌ:rpå,-i'L-cl to ì,iioso of tire pj.'i:vj,cirs

.ì^,_^ r. rf:'i tr_l 1 ¡r r.r _"_ ' t't ^ 
'/

\.-.1 v L) . .; ìi-i:ì.1.'ir-!)-!-3o

llhc il-i..rr tc,ci-l-tr:e cf :l(ll-i¿" 1-i.+il

fa¡-" 'i;Ìre pr'.;r:i;d:i,i^rß 'çÌlo , li--dtll í:r;'Ls 
"

t.r:o ¡r,.ccl.c1

Ytns-,o

Y"t.iSS

'l;cl'r'i;:i.ng I

sjû'L jj, Ì::.r;';;cvcrr.'i:Ìi.e

¿rsi l;.i.r ,i.1.¿-rr i;r¡ i.Ì1..'¿

,1 (x6i¿, x,1:i, Nlu Xlu xi.;l{, xiit;(t*i.)o lYz¡ii.i)

cì-r.:il¿,¡].¡.çl r;ri¡r.¡.i.j.çi]1 11¿i:ci lio.i; ¡:.r()n{,¿Ìj.n ¿r.n üjt.d.oi'jrjtlci,iS:i,iril.,,i:.-,rrì.;nÛ i,¿.r.,.'j.¿ìb.l.o ¿rnd

j-¡;:.!.c..'l,i:ir'ui-r:e"l- i;o'tlie r.'t-l--;-'r;r;1-rr-,nrì.:?,ug ctlr.l,:r-ti.ci:ts c'l-r'r;r?r'i1-i.npcL j.n i'k¡cl.t;l.s -:'.a;¡nd.

2a" ilh-e slrpi;ì.y ci¡r-iat.ic;n j.r¡ s'Ìilj-l-ar to t;ìre riipl:ì-y equ.er.Li.(-ìiLs ¿l-s cl,c-Lc::iili-ned

:i-¡r -i;iic;,:e 'Lr:o i::ocj"'¿1. s "

'. -_ ,.J. ¡ ,..r r- ! 1:.¡ '. "., 
!/

of i;1ti-s nt;t'r-ç.j- ¿:,s

iLtire il:iüs-l' )1úii-'-'t)sii-o11' -i'i;rjlr-l-.i,tj e,l"e;l-tt¡;;n:i.¡r ilt¿':"Ìrl.i: 'i-ti.iV" -ili:-e

'f (x"oo 
,x.¡.-1u x¡.;ï,ri.i-i xt¡so x:¿i¡'ì,i.1 x,,rs(t.,:-)' 

.Yz:;i.i.)

i 2-5

i:c;i:..1.'u s

:5þ" li:l;cr

;." i ¡::î i-: ¡.1 
. ¡,1r i:.!;1.¡-.4"

-i.nl1;:i ¡r.l. l,y :i,n i.:Ìte

,:.. .i I .],ll ç.. 1,i c j,-p. -l r 
11 
:'',il.i ¡i,'3"

-tos'ùr,:d :i li-'c.i.al .1..y i.n

c¡-. r: r¡ c ir.'i-i: c d.

Y- iiÍi])

Yilss

t_ .igi:' r''í'..J ;r i'j-,-,'iJ . iri'.:'.i.)I jra

f11 ;....,''ì.¡,' i.'i.t;lf r'r'i tl'ì;;

t',;:ta.J.¡i:,ti- 3 tt:!.s :

7'1,'iro 
,i.or,,.r".nd ;qii.r-.-'i;roirs -icr ir.ori t'ì,y .1;r;:,-rl. i;r)r.']r'¿-¡'g :i.,r l,.t¡.i;Ìr 'i,tic rirc'iral

i,'rd. t:r:,:1"=iilr i:a.l 1¡¡:i.n;i.,irg s¿r;iors (il+d+,1.s )<; and. jù) et'e -i.d.r;i-ttical i;rf 'ultor:i)
c.i. i:r;ild-y d.,i.*;cu.ss¿cl a:rd- clo ;ro'c j.irc-l-u.cÌe a ,¡¡¿.:,,;" r.'¿t'i,,: ira.¡:' j.¡.ìrl-c " lìs:fler' -Ì;o

App:,-11s11i;s D for tìle eqri.ir.t-i-cirs 'r;hat sl:iorrLhe i:a¿.;c la'ce in tlte i¡¿r.nLr.fac'-

tu ;:' i. n g :. r-: c'¡ c) r' j-.¡1 r;-1- 1r.rL t: c,l, .

f (x6iEn ;{,-;}.{o x)' Y''1.' xtiu' xi{:,(t--i.)' ìf2¡¡¡.i.)

f (Xr-ou x'r-.,-n ' lJ;l¡ .i.i- '

' _1,ïì

lì¡.t ,.J, ¡rs i:i

xiis' xz:,i.i' x'iis( r;.-i ) o Yeir¡.s-)

' 
{: t:, .l :,.,.,t'¡. a.)-

tir;d.



I'¡
llL

E
 L

\I1
¡

iiÖ
D

lli
 la

F
JG

¡J
S

S
iO

ìI 
rll

ìü
,',

rï
O

ìi5
 1

01
ì 
llt

l 
Ð

E
I'L

1J
Ð

 l
t0

l, 
..i

ìÐ
 S

T
j?

P
lï 

0F
S

nf
,A

R
iE

D
 T

¡O
i{(

C
¡.

S
 ;

li 
T

iif
i I

iE
T

,{
i }

í:¡
li}

;c
 S

llt
T

C
R

 0
F

 T
üI

C
Â

ì¡
A

D
IL

-{
 }

i1
l¡Ð

1ì
.4

.¡
 ìi

lN
Ii¡

G
 I

¡¡
-Ð

úS
T

riT

l^
*^

-;
 

¡^
.. 

c-
1 

^-
.'-

^;
 

r,
!^

-'-
^-

-,
f 

U
^ 

U
ü+

?f
,^

-\
U

U
 

..U
^.

\-
Jl

 
ù

'l;
hc

 li
e'

;s
.i 

i'l
in

in
g 

S
ec

to
r

X
- 

T
re

nr
i 

ve
ria

bi
e

i .'=
 

C
ap

J.
ta

I 
st

oc
k

ii 
-.

, 
14

e'
¿

ai
 p

ric
o

)t
L

ï..
. 

l,i
et

a-
i o

re
 ¡

rin
sc

i
oi

,¡

l,^
t. 

-' 
.i;

.ll
c'

.m
on

l; 
i¡i

 :
:r

cv
:-

ou
¡

.'¡
ò 

( 
ï-

I 
r

yo
a¡

ii"
,..

.. 
.. 

S
a-

te
rie

s 
in

 a
ar

.u
ia

c 
lu

::'
.;i

g
O

iir
ài

:. :-
--

.-
-^

^-
4

1^
:-

 
^^

^i
,.-

jlu
sr

ur
ùl

v¡
r

C
oe

ffi
ci

en
t

^2 ¿
t 

va
iu

e 
=

 U
.9

t9
9

S
ig

ai
fic

an
ce

 ie
ve

i 
=

åc
. 
ju

st
ne

nt
 C

oc
ilí

j.c
:a

n'
l

o
14

.9
70

7
c

-0
"0

0i
5

b
i6

 "9
89

5
u

0,
00

04

ê
0"

 5
96

0
c

-2
27

 "
Li

44
.

-1
, 

" 
2c

)i5

S
u-

;p
-y

 ¡
Í 

S
ai

a:
ie

C
 'i

lo
llt

e:
-.

s 
i¡

'li
c 

i,c
te

L 
..i

:-
n3

' 
S

cc
Ìo

-'

E
ie

si
 j 

ci
'ty

 
'i:

--
,'e

.iu
e

4"
51

t1

-0
 "

 0
c9

6

c.
 ij

ô4

0"
 5

6E
i

99
í"

2.
 J

:6
O

i. 
5l

ói
o 

ãa
:it

I 
" 
9:

92

'i"
5'

i8
2

L"
i6

zt
,

.^
2 .: 

T
A

-j-
U

¿
 =

 
V

"Y
ë¿

 t

S
:-

g-
-lf

lc
aa

eo
 i

cv
ei

 
=

 
9ï

' 
:

-i,
;'.

is
';i

;c
nr

; 
C

oe
 r

''i
ic

ic
n'

; 
=

 
O

,;?
ü3

O
.;i

C
4.

0

.lr
O

ng
-lU

.n
C

oe
ffÍ

cÍ
en

-b

!¡
-v

aL
uo

 c
f 

cq
ue

ti.
on

 =
 

27
6.

C
'4

75

lu
rb

i.n
 \

'la
ts

o¡
r 

S
';a

'!i
s'

¡ic
 =

 
2"

09
7577

.A
56

2

-o
.0

0i
7

,'.
4 

f, 
( 

l'¡

0"
00

iû

îc
gr

cs
si

on
C

oc
f 

f 
ic

ie
i:t

r 
O

 ì
', 
$-

I'.
Li

r
u¿

do
 !

iu
_ 

ur

o"
 4

.?
92

b

-.
J 

¿
 ê

 )
w

v+

--
1i

3-
 q

¡.
3À

:-
.

-S
ig

ri'
iic

an
i; 

e'
i 

-li
rs

 9
9 

,¡
er

cc
nt

 i
av

eL
..í

or
 a

 o
lio

 t
'1

i1
ec

 -
'c

-'l
;e

¡i'
;.

1- -s
i¿

;:-
f:-

ci
::;

 
¿

; 
;;:

¿
 jj

 
'::

lc
;:r

'; 
ic

vs
i..

fo
r 

i: 
c¡

iJ
 ';

¿
iic

i 
'i-

¿
¿

¿
';.

í-
,

-õ
i;a

ì.Ì
ic

al
'; 

¿
;t 

'l.
rc

 !
j 

;;c
l'c

c;
r'i

 i
cv

cl
. 

Ío
r 

a 
o¡

:e
 t

ai
ic

c 
'i;

-'l
;c

s'
;"

i.5
20

1

-o
"0

2r
s

.\.
L'

i2
i

-ji
4"

5i
95

 
i"7

i5
7

ì 
', 

Ò
aa

o"
4i

6g

a 
"r

i>
ó2

J-
'r-

ai
uo

 o
f 

cr
'ìì

.L
i-;

rÈ
i 
=

 
,g

j"r
þt

]
D

'¿
i.b

ir¡
 il

ai
so

ir 
S

te
tis

';i
c 

=
 '1

"5
?9

O

¿
6a

O
L¿

2 
" 
t,ã

t,7

-"
r.

: 
" 
!-

il-
1f

rO
l".

;-
l"J

ìi 
,:C

i'-
f,.

.l-
J:

-
vo

È
; 

!:.
U

:1
3:

if 
¡r

J'
:'ü

 
j-C

l.i
j:-

at
,, 

nt
r=

,4
L)

+
t 

í 
) 

)v

--
1O

5 
^ 
i a

3q

i.9
¿

28

Ê i\) O
ì



rrr" '' - - '"''cgiji.cil r-'J;.1ì.1'1.;¡3t. j.1i j _i_ t-_ Ba

-bìr,; i:.ni-'i:ip-l-i)y'iitú!Ì',; :'a'ce (X.,.., ) :!-s

ç.1.::.¡-ì i,¡l :i-xr i:iir: f i.;.ili.-L it(lu.ü. ì;.i.t)11.

sj¿:;,1, ¡:ì.r' jr {: d- i : o :-'lie r ::i;.1-ii; Ly f '.;.rl<.:'i; :i, c :lt

i;i:1,,¡1-i ¡.qr,, rr,;,ir.1;q rì,'Lihe,..'i;:r.i.l.1.ltO

,iai L:!.1).Ì-y .!.ir ti:Le ï'tgi--rtr.;$-:i.uil r

Y
; i tti)

Yiii's

'll¿lbl.o "i'X.\¡, ,[n 'i;hi,s ri¡rJeJ.

..ii ¡;rr:i,í-i.c:;.nt o lriid :is :i-n^'

ir¿l.s i.n{.'j.}.riii,:d. -1 n tìre -i-'i.naI

|¡rt 'l:¡,rs s-¡r-i.'¿'L:cd. :in. i,luij-el. 2b,

r; :i..:'i:i. l- ¿:.r .i 9 -1.11ç r¡11 tj, j. s {:i r- Ë¡-rt,;d- | ::..;.

rl,,iì-i.r,¿1 J'{iiir,ji' (-Xr.rl( 
t..1.) ) .i-s :.,¡;'L

f (x6i.to l*,;,.I, l{jo T.L,

'.;lrt tt: .,: .:1. íj.i.' . i j'i :;.(; i1 ! .:) { }ì i j':-'L i i

^ I -,
ï '..,\.... _o "t._ --o'_i.u' .LJ--

1.,, .;.1. :i ;t -i:ìi,l ;i,: :-:i.):'J.1¡ ,. ,r:.ii ì;:?.c;:rl

g:r,: s l.: :Lo n- í.: rlt i.:,1rr; ::.o tl .i;o r::;ileb l. tl

'' ii. ,.ii i l : -'. rj

r¡f i,Lri.r¡ . :-'iln-l-

'1.?_'.1

1¡Y
'-liîi-.-:i.i' :"

i.i' -ii ;ilp'

-ì .!.1_t- L.l;1 I

l lì)

¡i;.i.:-i1,1. îÌr.i: L-:ci.lpl.c,-ia :ilo ¡.r r'ill-¿,r.-l;-i.,rit c"'f 'hl:ij-t; ilc(1rl-l- o ;-r;": 'l;i-:rs'ii,C-

)..y i.n 'i;ite -i'i,¡i:i't:::ll::Î.û,:1 ¿ì.ilii.:l.J;'.r:' j-s r Ì.'3 s:

_r_.ü.

xi r( t'.1.) u Y-i.ti,Li.)

x.t.ti"l.i' x 
i',:i.(j;,.'-L ) 

?

ì:Ìr.C.' ri.Ù i:sJ

'i;r,l¡ i;¿rL

rii-t'

Y" il11I)

-; ii ÎQ

o l-¿ vr \.*5j,¡ r ¡-51,¡ e

i (x'o, xr.¡, N.-¡;tai)-,

) xr, xi¡:j' xi::,i( t. -ì-) ' t', 
,,,r-rr)

xi,ilo x]i.'irii.u

i.;l 'i].:'.-,t ''- 
C

xiiir( rr-.t-) o Y;rilrii)

ùìû.rS L.n

l,ìlli ;



la
llE

 g
V

¡{
O

D
E

¡r
 ,b

N
E

O
R

E
S

S
IO

II 
E

Q
U

A
IIO

IIS
 F

O
R

 T
I{

E
 D

E
I{

Â
T

D
 F

O
B

 A
IT

I¡
 S

T
'D

P
I,I

 O
F

S
A

¡.
À

R
IE

D
 t

lO
P

J(
E

R
s 

IN
 IH

E
 lI

O
l¡-

l'i
E

T
A

I. 
U

II{
IN

O
 S

E
O

IO
R

 0
F

T
E

E
 C

À
}¡

N
)I

Â
N

 I
'II

N
E

R
A

L 
T

,ÍI
IT

IN
C

 I
IìI

D
U

S
T

R
T

D
en

an
il 

fo
r 

S
al

ar
le

cl
 l{

or
ke

rs
 ln

th
e 

N
on

-n
et

al
 l{

ln
ln

g 
S

ec
to

r

\ 
llr

en
d 

va
ria

bl
e

&
E

 E
np

lo
yu

re
nt

-o
f 

ho
ur

ly
 ¡

or
ke

rs
no

n-
D

el
aI

lls
(t

-r
) 

t]l
:l*

"'*
 

J'
n 

P
re

vi
ou

e

r¿
ru

'"i
:ll

r'i
::i

liå
,,t

ilî
i.*

r
T

nt
er

ee
¡t

R
2 

va
lu

e 
=

 O
.9

B
O

4

S
ig

zr
lfl

ca
nc

e 
le

ve
l 

=

A
tlJ

us
tm

en
t 

C
oe

ffl
cl

en
t

R
eg

re
ss

lo
n

C
oe

ffl
ci

en
t

5,
26

62
8

0.
05

04
0

o.
5t

 7
8

-6
1,

8t
77

^
80

.?
86

10

S
up

pl
y 

of
 S

al
ar

le
d 

lfo
rk

er
e 

ln
th

e 
N

on
-r

oe
ta

l 
l,l

ln
ln

g 
S

ec
to

¡

\O
 

A
va

lla
b1

e 
la

bo
r 

fo
rc

s

X
fa

 U
ne

m
pl

oy
rn

en
t 
ra

te
 

, 
,

\¡
s(

t-
r)

 t
ïl:

f"
"t

 
rn

 P
re

vr
öu

e

Y
^.

-.
. 

E
ou

rlv
 e

al
ar

ie
s 

1n
 n

on
-

zN
l1

 
¡n

et
är

 (
co

ns
ta

nt
 d

.o
lla

re
)

In
te

rc
en

t

lo
ng

-n
rn

 
lP

ng
-n

¡¡
E

la
at

lo
lty

 
t-

va
lu

e 
C

oe
ffl

cl
en

t 
E

la
at

fc
lty

0.
88

?9
 

5.
45

49
 

tt.
29

t6
 

r.
90

41

0.
28

58
 

L.
67

7'
 

O
.1

O
8r

 
0.

61
:2

9

. 
0.

50
92

 
5.

14
15

-1
.7

72
4 

2.
9L

22
 -

It6
,8

59
7 

-r
.8

o1
0

t.5
15

5 
T

71
.2

49
2.

-

e# g
o.

46
6'

R
2 

va
lu

ø
 =

 0
.9

S
ll

S
lg

ni
flc

an
ce

 L
ev

el
 E

Â
dJ

us
tn

en
t 

C
oe

ffl
cl

en
t

F
-v

al
ue

 o
f 

eq
ua

tlo
n 

- 
27

1.
5L

M

D
ur

bl
u 

lla
te

on
 S

ta
tls

tla
 =

 1
.9

81
8

R
eg

re
so

fo
n

C
oe

ffi
cl

en
t

o.
r6

72
c

. 

-r
. 

9?
46

b

o.
45

t2
8

20
.4

?5
B

b

-1
5.

59
54

E
ra

et
lc

lty
 t

-v
al

ue
 .l

:ii
;H

"*
 r

i::
fif

fit

os
tg

r,
lfl

"*
t 

at
 th

e 
99

 p
er

ce
nt

 L
er

re
1 

fo
r 

a 
on

s 
ta

tle
cl

 t
-t

es
t.

bs
re

ni
rt

.r
rr

t 
et

 th
e 

95
 p

er
ce

nt
 l

ev
e1

 fo
r 

a 
on

e 
ta

lle
rl 

t-
te

st
.

oS
lg

rr
ifl

"*
rt

 a
t 

th
e 

90
 p

er
ce

nt
 l

ev
el

 f
or

 a
 o

ne
 t

al
Le

d 
t-

te
st

.

0.
59

69
 

L.
66

8'

-0
.1

16
0 

2,
5L

O
7

0.
41

06
 

2.
78

77

0.
56

87
 

r.
?5

ro

'y
6.

5'
18

8

F
-v

al
ue

 o
f 

eq
ua

tio
n.

 =
 2

48
.7

51
2

ûu
rb

ln
 l

C
at

so
n 

S
ta

tls
tic

 =
 2

.1
55

0o.
to

47

-r
.5

9æ

4,
92

t1
 

-6
4.

86
04

Ì.0
8?

6

-o
.2

t1
4

1'
t.t

1:
o1

- 
r.

ot
6,

H N
)

c0



TAB¡A XXV'I

. UODEÛ fo

IEORESSION EQuaTIOÌ$ FOR TFs DETIAND FOR ÂliD sItPPlÏ 0F

EOT'RLT PAID HORIGR,S II¡ TE !iETA], }ÍINIì;G SECTOR OF

TEE C]ü{ADIIIN lliNE8ÁI, lfIl{INc Il{ÐUsTRÏ

Deoand for Eourly-Palil Horkers Regression Long-run long-nrn
i¡ the lletal llining Sector Coefflcient Elastlcity t-value Coefficient Elasticity

t Î¡end varleble

¡6 lletal ore nlned

lq(t-r) *}}:f""t in previoue 
0.842?a 0.8144 4.3st6

Intercept

12 nalue = 0.6021

Slgatflcance level = 9#
ÂilJustoent Coefficlent = O.l5T,

Sr¡pply of Eourly-Pald 'tlorkers Regression long-n¡¡ Long-nrn
fä-tie ¡4etaf l.iining Sector Coefficient Elasticity t-Ya1ue Coefflclent Elasticlty

-25.6g64c 4.t561 1.60?r -t63.r592 4,9956

o.oo26c 0.1451 L.566' 0.0165 0.9224

\o Avellable labor force -10.11f68 -1.3020 
'.1848 

.I2.6LO5 -L.6214

ls(t-r) Tl:f""t 
in Prerioue

tzg

txrr ttäil#i"iliiJ:i* 
1262,5a42? r.oolr t 'r.tzrt L574.zs4l r.z4l5

56r.3712

'b
fntercept ?2TL.O44A- 2.@55 2831'7267

82 value = O.7O24 F-value of equatlon = 15.7337

Slgatficaace.Levels = 9# Drrbtn Uatson Statlstic = 2.0419

ldluetnent Coefficieat = O.8O2O

F-r¡aluo of eo-uation = 10.0897

Dr¡¡blu üatson Statistfc = 2.5751

0.7527 25LO.O52I

/
o.1g8o 0.1961 l.2or4

ogleÊtftcsat at the go pe¡cent 1eve1 for a one tallecl t-teet.

"Stgotft""t t at the 99 percent level for a oae talLecl t-tost.
bstgotg"*r,t at the 95 pe¡cent levol for a one talleil t-test'
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fn this chapter three najor topÍcs are eovered.:

1" Sunrnary of the enpirical results.

Li. Pollcy inplications and appllcation of the results.

lLf. tr\rrther research possibilities.

. Analysis of the EnpirÍcal ResuLts

.å.N.å,IYSIS OF RESULTS AND CONCLUSIONS

CTAPTER VI

A number of najor research objectives rúere specifieti in Chapter

I. Before analyzing the enpirical results with respect to the inforna-

tion provid.ed. on these rnajor concerns, the discussion is prefaced. by

some corurents about the reliabllity of the resuilts. Tbe shortconings of

the ana).ysfs are discussed. in the preceding chapter.

The najor cause for reservations about the reliabf}ity of the

results is the high leveL of:multicollinearity that exieted betr*een

nany of the variables analyzed.. The effect of sone varlables nay not

have shown in the final resul.ts due to nulticollinearity, while in fact

the variable nay be inportant. The proposals for further research

relatetl to this particular problem are dlscussed later in thig ehapter.

The results for the three nod.e1 sets were sinilar in ter¡os of

the varlables included. in the final equations and. the estirnated regres-

slon coefficients on then. Èfode1 set 1 was chosen for detailed d.iscus-

sLon of the general- resuLts in Chapter V. The folLowing eunrnary of

Ltt



results Ls

i.

statistlcally significant in d.eternining the d.e¡nand for all categories

of worker in aII sectors ercept the denanti for salaried workers by the

non-meta1 rnining sector. For hourly-paid. workers, a one percent change

ln Índuetry productionr, in the case of the netal sector, and non-netal

price for that sector cauaes a 0.9 percent and O.? percent change res-

pectively in the level of labor de¡nanded.. For salaried. ¡rorkers Ín the

netal nining sector, the long-run elasticity of netaL price with respect

to labor denand is elastic at 1.2. For the leveL of prod.uction the ¡netaI

prj.ce elasticity of d.enand for salaried rrorkers in the netal sector is

o,7.

ii. The leve1 of capital investnent d.1d not prove to be statis-

ticalLy significant in any denantl equation probably due to date problens.

A cost of real capitat experinent is required but not available.

llhe rate of industry adjustnent to changing labor narket

conttitions is derived fron the estinated adjustment coefficients.

fhe ad,justnent coefficient Ís derived fron the regressioïr co-

efficlent on the laggetl d.ependent variable. It inclicates the tine

perioti for the labor supply or deroand function to adjust completely to a

change ln the variables. The long-run elasticÍty of labor de¡nand or

eupply with respect to a factor is esti¡oated by divid.ing the regression

elasticity for that factor, by the adjustrient coefficient. lhe long-

run elastieity indicates the nagnitude of the change of seetor Ìabor

denand. or supply in response to a change in the factor.l

taken fro¡o that nodel. The results show:

The level of prod.uction and./or the nineral prlce are

rtz

lRuf"r to dÍecussion in Append.ix C.
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In all cases except for hourly-pald workers 1n the ¡neta1 nining

sector, it takes two to three years for labor to adjust conpletely to

changes Ín labor narket conditions. For hourly-paÍd. workers in the

netal mLning sector it appears to take over sir years for the suppLy

function and just over one year for the dernand function to respond con-

pletely.

iv. The response of the netal nining sector to nages on the

level of denand for hourly-paid workers is indicated" by the analysis' to

take an atlditional two years over that shown by the adjustnent coef-
t

ficient.' The tine for the d.emand. for hourly-paid workers in the netal

nining sector to respond conpletely to a change in the wage rate is

eight years. The relationship bet¡*een wages and. dernand in this case Ís

highly elastic at J.6. For non-metal hourly-paid. workers the tine for

conplete response in the level of labor denanded due to change in the

wage rate is approxirnately four years.

The current year wage or salary proved. to be statistically

significant in aLl other cases except for salaried netal demand.l The

long-run elasticities were less than one in cases except non-meta1

salaried and. metal hourly denand functions and the saLaried rnetal supply

function.

' vo The interreLationship betueen nineraL sectors and category

of worker was not supported by the empirical results.

in the final regression equation.
2fh" *"*" rate lagged two years was statistically significant

tically significant but sone doubt about
variable is expressed"

7,
'The salary level in manufacturing two years earlier rras statis-

the validity of includ,ing this



Manpower stability is a problem recognized. by nany industrXr

personnel as a 'rserious threat to the future viabllity of nining

operations. "4

Policy Implications and Appllcatlon of the Results

It is a conplex problem and nany factors interact to determine

the level of nanpower enployed. Seasonal variation associatetl with

clinatic cond.itions cause changes in the nu¡nber of workers employed

throughout a year. Iüorker preference patterns and. conditions of enploy-

rnent cause workers to leave the ¡nining ind.ustry or be attracted into

it are irnportant factors onitted. Ind.ustry fluctuationsr such as product

denand and the value of ore mined., cause variations in labor enployed

betr¡een years and. Iong term trends nithin the inttustry, such as in-

creased technology and. capitalization, affect the role of labor Ín the

intlustry and. the denand. for it are analyzed.

The najor value of the results are in:

L. enabling predictions of the length ind.ustry labor d.enand

antl supply ad.justnent lags, and.

1i. providing a tentative explanation of how patterns

affect the Canadian mineral nining ind.ustry labor ¡narket.

These two applications are of inportance in first, obtaining an

understanding of the overall functioning and reaction of the Canadian

labor ¡narket with respect to the nÍneral nining sector of the econony

and second.ly in its application to government ind.ustry and finn planning.

The particufar value of the nodel is ln its application to pred.lction of

tl,+

4l,Ir. Iolo"s in his L}TL-I} address to the Canad.ian fnstitute of
lfining and l,fetallurgy"
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Labor requirenents and flows into and. out of the industry sectors. The

application of the ¡node1 to this latter purpose will enable ind.ustry per-

sonnel to nore accurately forecast future labor requirernents and. suppì.y

in an ind.ustry characterlzed. by rapid. ex¡ransion and considerable varia-

tion 1n labor requirement both seasonally and d.ue to fluctuations in

worltl denand for niner"I".5 The ¡oode1 is of value to govàrnrnent in:

i. provldtng estimates of the potential employnent that the

nining sector will require and the ti¡ne required. for adjustnents

in response to demand changesr as well ast

ff.' enabling estination of future nanpoÌrer nove&ent to Canadian

nining con¡nunities and planning of conmunity facilities and. road.s

for northern developrnent given forecasts of exogenous variabLes.

tr\¡rther Research Possibilitles

A nunber of research possibiLities dlrectly related to this

study are sìrggested..

1n A nore thorough exaninatíon of the capital-Iabor relatlon-

ship could be engaged. The level of capital investnent' 1n its affect

on the demand for labor, has been examined. in this analysis. There d.oes

exist a need to establish the enpirical relatfonships between nlning

inrlustry capital and labor and the effects of technology and. changing

factor costs. These factors have been incLuiled. inpl.icitly in the trend.

variable, however, inclusion of a capital cost variable or capital-labor

tr

'For an analysis of the factors affecting Labor nobility on a
site basis, refer to J.A. MacMillan et al, Deterrninants of Labor Turn-
over in Canadian Minine Corununities, report prepared for the University
of I'fanltoba, Centre for Settlement Studies under contract with the
Canad.a Department of Energy, I{ines and Resources (Departnent of Agri-
cultural Econonics, University of Manitoba, L974) "
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cost ratio and a more accurate proxy variable for technoJ.ory wou1d. be

inprovements. This possibility is severely Linited by the availability

of tlata and was not performed Ín this analysis for that reason. A1ter-

natively, estination of sectoraL production functions in the nineral

nining ind.ustry would be of conslderabLe value in enabl-ing planning of

futu¡e labor requirements for the industry.

ii. The regression results for the influence of the nationaL

supply of Labor and. the level of unenploynent in the econo¡yr on the

supply of labor to the Canadian mineral nining industry are not consis-

tent with the h¡rothesized effects.

The wage rate and salary in the nanufacturing sector was tested

in the supply functions for hourly-paid and ealaried workers respectively

aa representative of the income workers could receive elsewhere. the

results did. not show these variables to be statisticaJ,ly significant.

h¡rther anaJ.ysis of the effect of condÍtions in the national

labor ¡narket on tlie supply of r*orkers to the nineral rnining inclustry

would be worthwhlle. The effect of the wage and salary level- in otber

sectors of the econony, 
"rr"h'as 

forestry, agriculture and. const:rrction

could be tested..

lii. The nodels were testecl in logarithnic form, but fuither

testing of the variables ln alternative forms nay result in higher

statisticaL significance on the variables o¡oitted fron the flnal equa-

tions and. reduce the leve1 of nulticollinearity between variables. The

epeciflcation of variables in first differences nay give inproved

esti!ûates.

. The nodel for salarled workere (Uodel Ia) was tested. in etatic

form and with the trend. veriable removecl, to d.eterrnine 1f other varLables
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Ìrypothesized, ae affecting Labor denand. and. supply in the nineral nfning

lndustry showed as being statisticalJ.y significant. This test tlitl not

reeult in a na¡ked change in the value of coefficients or their statis-

tical signiflcance. Eowever, further testing of these altern¿tives

coultl give sone irnprovenent in the final ¡nodel estÍrnates.

, lvn The wage and salary levels laggeti one and two years and. the
r

d.epend.ent variable lagged one year were tested. Lags on the other vari-

ablesr rnaJf lead. to these variables beconing statisticalJ-y significant.

Other types of studies of the nineraL ind.ustry based on,this

type of anàlysis would. be:

i. AnaLysis on a provincial basis - either in terns of a

national mod.el with provincial varlables incLud.ed or separate nod.els for

those provinces to be considered..

. 
ii. Consideration of the de¡oand and suppl.y witifn partÍcular

mineral sectors (for exarnpLe, the asbestos níning industry in Quebec).

l1i. Analysis of the fueÌ ninÍng sector and. lntegration of the

three sectors (rnetal, non-metal and fuel) into a three part nodel of the
:

'/form presented. here.

the analysis carried out in this stud.y and. the refinenents and

alternative appro.aches suggested, could. also be applied to investigation

of the labor narket in other sectore of the Canadian economy. Applica-

tion of the nodel to the labor ¡narkets in the forestry ind.ustryt

speciflc sectors of the nanufacturing industries and. others are possi-

biLities.
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In estinating the val-ue of capital stock, addition of successive

investments is strietly valid only under specific circu¡nstances.l The

narginal'productivity, the expected. life and. the Ievel of utilization of

the capital should all be accounted for in evaluating the capitaJ- stock.

Complete info¡mation on the type of capital, was not available and. the

refinements in estímation d.iscussed. by Leven et aI were not possible.

Essentially, the method of d.eternination of net capital stock in this
)

study is similar to that used by StatÍstics Canada- except straight line

d.epreciation v¡as assumed over the average economic life of the capital,

coúpared to the once and for all depreciation of the capital at the end

of its economic life as assu-med. by Statistics Canad.a.

7Statistics Canad.a, Catalogue Number 13-52/ estimates gross and.

net fixed. capital formation and. gross and net stocks of fixed capital

for both construction and. machinery and. equipment in a nunber of industrial

classifications for the years 1926 and. 1960. To obtain the gross capítal

stock flow for the total mining ind.ustry in current dollars, with no

allowance for capital consurnption or d.epreciation, the gross capital

CAPIÎAI STOCK ESII]'IATION PROCEDIIRE

APPENDIX À

Ic.L. Leven, J.G. Legler
for Reaional Develonment Polic.¡.

and Stocks. ivlanufacturins. Canada 1926-1960. I4ethodolos¡,

Jr¡id.
t47

2strti"tics Canad.a, Catalogue l{umber 11-522, Fixed

and P. Shaprio, An Analytical FleaeIqegk
îhe Regional Science Stud.ies Series

CapitaÌ Florvs
February, L967 "
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stocks of: i) nachinery and. equipment, and. ii) constru.ction capital in

L926, as estiroated. in this catalogue for: (f) non-ferrous metals and

electrical apparatus, (z) i.ron and steel products and (J) non-netalÍc

mineral products and products of petroleum and coal were used. Suc-

cessive addition of the gross capital formation in each year for each

category gave the flow of gross capital stock to 1946.

. For the years ¡.947 to L962, the gross capital formation for

nining, quarrying and. oil welIs, as recorded in Statistics Canada

Catalogue Number 6L-2O5,4 *r" used to calculate the gross capital stock

for nachinery and. equipnent and construction capital in the total nining

índustry. Statistics Canada, Catalogue llunber 26-20it5 provides data on

the value of production by sector for the Canadian nining industry. By

assuming that the value of production-capital ratio is the sane for the

netal and. non-metal sector and total mining, it is possible to calcuLate

the gross capital- stock of the minóraI mining industry for the years 1!26

to 1962.

v
G.K.s.s = G.K.s.r f I

lfhere:

G.K.S., is the gross capital stock for

sector.

G.K.S.- is the srossI

Å-'Statistics Canada and. Departnent of Trad.e and Cornmercer Cata-
logue Nunber 6I-205, Private and. Publie Investment in Canada. Outlook,
various issues.

tr

'statistics Canada, Catalogue l.lumber 26-20l-.- General Review of
the Þlineral ïndustries. I4ines. Quarries and 011- ÌIe1ls, r'arious issues.

capital stock for the total mining industry.

the metal and non-neta1
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V, is the value of production of the metal and non-¡netal sector.

V- is the value of production of the total nining industry.I'

. The gross capital formation for the mineral-mining sector, each

year is the difference betveen successive gross capital stock values, as

calculateci by this method..

For the years L963 to 1966 the gross capital fornation of

nachinery and equiprnent and construction capital for the nineral-nining

sector was obtained directly fron Statistics'Canad.a, Catalogue Number

6l'-205.6 For the years 1967 to 1977 lne gross capftal formation data

was reported in the same catalogue for the non-metal sector, includÍng

capital investrnent into coal mining. The average investnent into the

coal nining sector in the last three years for which figures are avail-

abLe (1966 actuaL, 1967 prelirainary actual and. 1968 expected) is $O.6

nillion for construction capital and $1.5 nillion for machinery and

equiprnent capital. These figures were subtracted. from investnent into

each of the two t¡les of capital, as reported. in the catalogue, to obtain

estinates of the gross capital formation into the nineral mining industry

consistent with the d.efinitions of the nineral nining ind.ustry and. in

this study.

1o obtain the net capital stock flow fron this gross capital

stock flol¡ and fornnation series in the two t¡res of capÍtal, 5-t was

necessary to estinate the series of capital depreciation over the years

in each type of capital. It was assuned. that the machinery and. equipment

capital had an expected life of 2J years and that construction capital

6ra"*r"rrcs Canada, Catalogue Number 6L-2o5r opo cit.
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had. an expected IÍfe of 43 years.T It was assumed that the gross

capital stock in machinery and equipnent and. construction in 1926 (the

earliest years for which figures were available) was formed equally in

each of the preeedín1 23 and 4J years respectively. this gave a capital

fornation series running frorn IBBJ in the case of construction capital

and from 19OJ for nachinery and equipment capital.

. 
Straight line depreciation was assumed.; that is, one forty-third

of capitaL formed. in any one year was written off in each subsequent

year for forty-three years in the case of construction capital and one

twenty-third each year for twenty-three years for nachinery and equip-

nent capital.

The total d-eprecíation for each category of capital in any one

year is given by:

I. DMT
(")

n-24

{.]-=lI-l

t\-24
2

i=n-L

I
27

D,ïi(") =

where n

Dm- r \
a\ n,

?Th""" are the everage of the expecteri economic lives of
nachinery and equipm.ent and construction capital in the three industrial
divisions considered in Statistics Canada, Catalogue Nunber IJ-J22, op.
cit "

t
25

(c.r.r'.rnr)

GKI'n.
1

í+44



The totaL depreciation of all capitaL in any one year is given by:

DST=DI{f+DCT
(") (") (")

*1o"r(r,) = B (c.x.r.cr)

wheren I L+44

. l{here:

DI'['I is the depreciation of nachínery and equipment capital Ín
(")

year n.

Otr(rr) is the depreciation in year n of nachinery and equipment

capital forured. in year i.

DCf Ís the d.epreciation of construction capital in year n.
(")

Dc,t-r is the depreciation in year n of construction capitata\n/
formed in year i.

G.K.F.rn. is the gross capital formation of nachinery capital inL

year i. 
\

G.K.F.c, is the gross capital formation of construction capital1

in year i"

DSf is the total depreciation of machinery and. equipment and
(")

construction capital in year n.

n-44
2

i=n-, b G'K'F' ct

r47
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In the rnineral-roining industry over the years 1948 to L973 ít

yras necessary to determine the total d.epreciation of capital for the

series to t94B and subtract this from the gross capital stock estinate

for that year to obtain the net capital stock in 1948. Fro¡n this, the

series of net capital stock fron 1948 to 1977 was obtained by subtracting,

total depreciation to that year and depreciation in that year, from the

gross capital stock figure.
,n

*"(r,) t*t=(r,) I DSr '
J=o

l{here:

NKSsr--1 is the net capital stock in the ¡nineral ninÍng sectorIn/
1n year n.

GKSs¿-1 is the gross capital stock in the nineral mining sector\n/
ln year n.

DST. is the d.epreciation of nachinery and equipment and
J

construction capital in year j, where j is the first

year in the series.

labLe IüVIII shor¡s the figures used to esti¡oate the net capital

stock series for the mineral nining sector shorvn in Table VfI"
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*In this case Dn=¡-.¡ and Dc./-\ are the respective d.epreciatlons
ln year n of nachinery t\t/"r.d t\t/ 

"orr"truction 
capitaL, forrned in

the preceding year. That is i=n-] in thJ's cssso

*O*(rr) and. DCT¡rr¡ are.the respective depreciations in year n of
rnachinery '"'and. '-''eonstruction capital.

s
þ*r,þul. anaþsn, alLow for d.epreciation of capital fron
Fo ' i=o ' i=o ')

the start by the series (titat is year 0),

Source:

Statistics Canada, Catalogue Number 13-522, Fixed Capital Flowg
and Stocks. Marl¡:lgcturlne. Canada 1o26-]-96O. Methodolorv, February, 1967.

Statistics Canad.a, Catalogue Number 26-201, General Review of the
l,lineral fndustries. Mines. Quaries and 0i1 idells, various issues.

Statistics Canada and Departnent of Trade and. Conmerce, Catalogue
Nunber 6L-2O5, Private and Public Investment in Canada. Outlookr various
lgsues.



The original model incLuded fourteen endogenous variabl-es and

a series of proposed. exogenous variables, as specified. in Chapter III.

Endogenous Variables

APPENDIX B

THE ORTGTNAII,Y PROPOSED I{ODEI

I

2

7

4

5

6

7

YIU'S Supply of hourly paid uorkers

YlurS, Supply of salaríed. workers to

Tt¡ttS Supp1y of hourly paid workers
]-nousrry.

T*SS Supply of salaried. workers to

YIUO Demand. for hourly paid workers in the netal mining ind.ustry.

ïlorp

ïuro

B TUSU Demand for salaried workers in the non-neta1 nining ind.ustry.

9 Ymæ Price of hourly paid workers in the netal mining ind.ustry.

L0 TlSp Price of salari-ed workers in th9 metal .mining industry.

IL ï¡ltp Price of hourly paid. ryorkers- in the non-metal nining
ind.ustry.

Demand for salaried workers in the netal nining industry.

Demand. for hourly paid workers in the non-meta1 mining
industry. :

to the rnetal mining ind.ustry.

the metal mining Í.nd.ustry.

to the non-rnetal nining

the non-metal mining ind.ustry.

L2

I3

Yrsp

ïto

Price of salari-ed l¡orkers in the non-rnetal m'ining ind.ustry.

Total d.emand for all workers in the n:ineral nining ind,ustry.

15r



14

t52
YfS Total supply of all workers in the mineral mining ind.ustry.

The equation system r{as a simultaneous equation system des-

cribing the d.emand for and supply of each category of labor in both

sectors of the m:ineral roining industry. îhe systen also includ.ed. three

narket clearing id.entities.

The exogenous variabÌes are not specified. in the following

equation system. \nfO, \rSl, Xr*n and XrrO denote the exogenous vari-

ables associated with the respective d.epend,ent d.ernand variables. \,US,

\SS, \US md \SS ."" exogenous variables associated with the dependent

supply variables d.enoted, by the subscript,

Demand for l{ineral }iining ïndustrv l,abor

Yr,uo = r (xiuitl' ' *jr*t' Yrn[p' YMS'' YNHS' t*ar)

2 Tl,t p = r (Xilqso' ' x¡MsD, YMSp, Tl*ffis, YNHS, t*rr)

3 TivgÐ = r (xitrm' ' ' ' *j**' Tr,IEp' TMSS' TI,'ES' t*rr)

4 Ywsn = t (*rroro' xj*sD' YNS'' Yluiss' T*fis' t*r)

Supplv of I'fineral l.[inins Industry ],abor

Ttms = t (*rr*r' c ' ' x¡tfüs' TMæ' TTISD' YNüD' t*ro)

Tlrr, = t (*rorrr' ' ' ' x¡Iuss' TMS'' TÞ[Ð' YNED' t*ro)

Twgs = r (xit'rgs' ' x¡tuts' YNn-P' Yì.ISD' .TI,[D' T*ro)

B Tnss = t (*r*rr' ' o ' x¡t'iss' TNSP' YLtsD' TIHD' t*ro)



trlarket Clearins Identities

OY, .TD

10 ïrs

-I{HD

'tfiIS

l¡
-TS11 Yno

+

+

There were four demand and. four supply functions and. three

id.entities, giving a total of eleven equations Ín the system. The

number of endogenous variables was fourteen. For the system to be

identified., the first requirenent is that the number of equations is as

great as the number of endogenous variables. This requirernent could

not be met u¡der this nodel specification and. this particular for¡oula-

ti-on was aband.oned..

Y rY .¡-Y.MSD . .NIÐ .ITSD

Yl,iss*TNgs*Yttss

t57



The long-run is defined conventionally as the period. required

for conplete adjustnent of a factor to a change within the economic

systen of which it is part. The short-run is a period in which only

partial adjustnent occurs. Deternination of the long-run elasticity of

denand or supply with respect to a particular factor is relatively

straight forward, however, there is a range of short-run elasticities

corresponding to the length of each run. As the length of the run in-

ereases factors are less and less fixed. and. the short-run de¡oand or

supply curve and elasticity approaches that of the correspond.lng long-

n¡n curve

Und.er conditions of certainty2 the short-nrn elasticity is

always Less than or equal to the long-run elastÍcity. Under cond.itions

of non-static or uncertain expectations two basic problens in analysis

are present:

i. expectations are not generally single vaLued, and

Li. a side variety of non-guantifiable factors deter:!ûine

the expectations"

TNCORPORATION OF DISTRI3UTED LAGS INTO THE MODEI,I

Â?PENDIX C

ì-A review of Harc Nerlovers orígina1 paper, Distributed. Laes and
Denand Analysis for Aericultural and Other Comnodities, ÀgriculturaL

,U.
)-Static expectations exist when people believe that current

conclitions will persist ind.efinltely.

L54



NerLove presents a fornulation, based on Hickfs

elasticlty of expectation, that treats erpectations as

Hhere:
**

7', and. Zt_l t"" the expected. rrnorroal,n Level of the variable

at tines t and. t-l respectively.

Z* antl Zt_' rt" the actual level of the variable at tines t

and t-I respectively.
n
ft is the elasticity or coefficient of expectations.

this fornuLation states that in each period, people revise their

uotion of what is normal 5-n proportion to the d.ifferonce between what

actually happened and what they previously considered, as nor:nal. A once

and for a13. change in price wiLl lead to an adjust¡nent of the denand.

cìLrve, over time, to that of the long-run curveo

L55

definitlon of

single va1ued..

c.r

Îhe original equilibrlun point lies on the long-run d.enand. curve (Onr*)

at B (period 1). ¡Itren the price fal.ls fro¡o 0A to 0C (in perioa Z) tfre

quantity d.ensnd.ed. drops to CD as indicated by the intersection of the

supply curve (cn) an¿ the short-run denand curve (norr). ff no further

change ín price occurs, the d.e¡nand will- increase in the next period

(period 3) fo CH as the short-run d.emand curve approaches that for the

long-mn and. eventually to CX on the long-run denand curv€. If price

decreases further to 0E in perlod Jo the quantity denand.ed wil.l not

Continuous changes in suppJ-y] o" p"ice are sholrn in Figure 12.

SNerlorre as¡sumeg a perfectly elastic supply function to avoid.
the conp}ications associated rsith sinuitaneous determination.
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I

Þ'

Figure 12. Adjustnent of the Quantity Qernanded to
Successive Changes in Price+

¿hange (EF = Cg). The short-nrn equilibriu¡ price and quantity will

be designated by the intersection of the suppty curve (nf) anA the short-

n¡n demand. surve (nlrr)" With no further price change, the quantity

rlesandetl would increase toward.s the loag-nrn equi.libriun between the

supply cì.rve (gT) ana the long-run d.enand curve; however if a further

price decrease occured in period. !, the quantity-price equilibrium would

aitjust fron the i¡tersection of ET and DD'O at G ostablished in period 4

\\

\
R

7

4Âd.apted fron Figure 2 of l,larc Nerlove, op. cit.

Quantity
b,-



ln the way just shown.

Figure 12 shows a series of price d.ecreases. Regression analy-

sis of the price and observed quantities dernanded would. give the line Ql,

rhfch is not the denand curye. The position and. slope of the derived

lfne is the regression line of the observed points and d.epends on the

sequence of price increases or d.ecreases. The observed poínts Lie along

the series of d.ifferent short-run denand. curves associated r¡ith new price

IeveLs.

Nerlove applies adjustnent functions to estinate the long-run

denand and.supply functions und.er conditions of static expectation.5

Ee uses an adjustnent function of the forn similar to that in

equatíon C.2. 0n the demand. side:

e¿t - q¿(t-r) =

o¿Y1 I

Uhere gd.t i" the quantity denanded. in long-run equilibrium and.

g¿t 1" the cur¡ent quantity denanded. f i" the constant of proportion-

altty or the elasticity or coefficient of adjustnent, depending on

whether the quantity is expressed. in logarithrns or not.

The current quantity dernanded wilt change in proportion to the

difference between the long-run equilibriu¡n quantity and the current

quantity.

Iret the denand curve be:

\57

¿r (ãdt - qa(t-r¡)

c/l{erl-ove also tested. the node} und.er conditions of non-static
expectations anal reported that litt1e inprovenent was gained. in the
parameter estimations and that the introduction of this condition
considerably conplicates the nodel.

Ct2



qt = "Pt+bvr+c

Where p^ is the prlce, v^ is sone other variable determining^t t
demand and c is a constant.6 Substitution of equatÍ-on C.I into C.2

g'ives:

Equation C.4 is not a denand function but aLl variables in it

are observable, whereag õ, f" the long-run d.ernand. function (equation C.5)

is not observable and therefore cannot be regressed..

qt = "l pt+blur+(1-Y)qt-r+ct

SiniLarly on the supply side:

et - et-r = oa (ãt - qt-r)

O¿d'< I

ldhere l"t i" the quantity supplied. in long-run equii-ibrium and

q_- is the culrent quantity supplÍed. d i" the elasticity or coef-'st
ficient of ad.justment.

158

c"t

Let the¡ supply curve be:

4* = dpt f w*+e

Hhere p- Ís the price, wrt -- -'-- r- --- r "t

supply and. g is a constant.

Substitution of equation

c.4

logarlthnic forn.
6N"tl-o.re uses relative price and. e:rpresses the variables ín

C,5

is sone other variabl-e dete:mining

C.l fnto C.6 gives:

C16



L59

est = d o( pt + (1- o() a"1t_r) * eo( .c.7

All variables in this equation are observable and regression

anal.ysis of it is possibJ.e.



REGRESSION RESULTS FOR COMPI,ETE IVIODEL

APPENDTX D

160



¡ t 3

la
l¡t

al
flô

lc
l

u 
@

.ff
lc

l6
l

qu
tlV

ot
 0

r
¡¡

d

.l¡
.tl

cl
tt

l2
-r

ú'
o 

- 
o.

9J
5

t.r
..t

o!
 

lD
t.H

tl 
. 

5?
.6

F

hr
bt

n 
U

¡t
eÀ

 S
bt

l.t
lo

 
. 

2.
n5

t

l6
r

o,
æ

tr
.

0.
1¡

99
a.

É
I

o.
00

¡6
L.

.5
t7

fû
t¡

l
Ir

lð
 

C
¡p

lt¡
¡ 

?ñ
ñd

ot
 O

É
 

S
to

ù 
Y

¡É
.Þ

I.

t¡
!\

¡5
:o

51
t' 

{.
æ

r5
Þ

 
9.

æ
lt¡

o.
¿

t5
l 

-o
.æ

11
 

0.
t2

¡o
,.æ

90
 

l.æ
96

 
1.

10
68

62
.5

aþ
 

4.
æ

62
 

t1
.7

æ
1

¡,
æ

?6
 

{.
O

)9
r 

r.
)1

61

r2
-v

¡¡
uo

 -
 

ô.
9æ

tt

¡.
@

¡¡
tô

n 
t!t

.F
 

?t
 .

 
l5

.t¡
Z

t

.l¡
¡t

tc
ltt

lir
bl

¡ 
f¡

te
À

 8
bi

¡.
tlc

 
. 

t.9
5o

:l

lb
#ù

¡ 
þÞ

bw
a 

ÍS
liÞ

¡o
y.

d 
ot

 O
¡b

r 
ht

. 
or

lr 
(r

-l)
 

Y
or

¡.
r 

¡¡
l¡r

y

i.ñ
.r

lo
D

ó.
ftt

ôl
.n

t 
0.

æ
¡6

It.
¡r

lc
ltJ

 
0'

æ
S

È
nl

s.
 

0.
6?

50

lc
(p

r)
 

\r
 

l¿
¡r

o.
?5

1t
¡ 

O
,O

t6
l 

-1
6?

.0
ó)

f
o.

72
t8

 
o.

o9
6t

 
-r

.6
¡l

a,
?]

oa
 

o,
65

q;
 

2.
W

o.
o6

a¡
 

-6
91

,A
ß

a
o.

aæ
r 

4'
50

59

r{
ds

 
. 

,5
O

.?
r5

7

Lr
ru

 
¡¡

t.e
pt

 
- 

2t
9.

?l
æ

l¡l
jú

tú
nt

 
&

.tl
¡c

t.n
t 

. 
o.

21
Û

t

Í

lo
¡F

ru
 

co
.ll

lc
l.ñ

t 
0.

O
C

l0
!o

K
-M

 
.t¡

.tt
cl

tt 
0.

t8
98

rz
-r

¡r
u.

 .
 o

.6
z¡

l

¡.
aÉ

¡¡
to

À
 ¡

ôt
.E

r9
t 

. 
t0

6,
4¡

2t

D
ul

bl
! 

t.t
É

¡ 
S

bt
t.t

lo
t 

. 
2.

æ
6?

rr
.!f

oo
 

co
ar

flc
la

n¡
Ir

¡t
tc

llt

l-¡
lu

 
- 

lll
.9

9a
9

lc
rÈ

 
¡¡

¡Ð
D

t 
. 

n.
15

7O

¡Á
Ju

ta
t 

C
o.

ttl
ot

.ñ
t 

. 
O

.'t
õl

¡.
bo

t
tc

t 
E

!-
ilo

tlr
t

^È
1b

ù1
. 

bþ

l.ñ
F

ru
 

@
.ff

tc
l.D

t
[ô

ng
-M

.l¡
.!l

ct
tt

¡!
 

\ 
lu

(u
r)

 
1u

 . 
ru

r¡
o.

ðm
 -

ro
.r

o¡
z 

o,
nz

a.
 

t'r
65

 
{?

.o
r¡

a
o.

oæ
o 

4,
¡s

6?
 

O
.1

6t
6 

0.
18

?0
 

{'o
r?

9
o.

rr
si

 
l.J

o2
9 

t.2
U

6 
0.

æ
6¡

 
0.

llæ
ó,

oo
:¡

 -
r:

r,
ze

:¿
 

..o
tlo

 
-¿

o9
.9

¡o
o.

m
ó 

-o
.s

r9
6 

o.
82

tl 
.o

.r
66

a

\o
1r

0,
m

¡ 
0.

tF
4

o.
@

t 
o.

oo
ø

o,
æ

5 
o.

@
o.

@
¡ 

o.
m

l
o.

m
t 

o.
om

¡2
-'¡

¡g
¡ 

- 
0.

rð
2

ù¡
ñ¡

.lo
! 

ló
t.¡

c.
P

l 
. 

-)
?.

¡a
2t

hr
Þ

ln
 f

.tr
o¡

 S
t¡

t!.
tlc

. 
. 

1.
9¡

?O

I¡
¡

0.
@

o.
ot

05
o.

06
ta

0,
00

@
o.

0l
E

)

L-
 

l¡Þ
 o

t 
Im

 
!¡

b 
ot

 
ht

Þ
þ!

Ë
 

LH
ou

ñ 
kæ

si
fq

 
U

 
S

¡l¡
rt

 !
n 

or
h.

t 
8.

9l
or

d 
È

P
¡o

rt
a 

l! 
l¡h

 
c!

 .
i¡n

ú6
;h

dq
 

llm
lil

 
5.

oÞ
r 

b 
(Þ

¡)
 

o!
Þ

r 
3e

Þ
t 

&
¡¡

¡t

,l:
T

,.¡
o.

29
?0

2.
22

11
r¡

9.
t5

?o
o,

55
55

¡S
f¡

¡f
rq

n¡
 

¡l 
È

. 
99

 9
.r

.4
! 

1.
v.

1 
to

t 
¡ 

oÚ
 

þl
l.d

 
t_

t'!
i'

l:t
nl

¡ls
nt

 
¡l 

u.
 

95
 P

.!o
.r

t 
¡.

ta
l 

lo
¡ 

I 
on

. 
È

lt'
d 

t-
t"

t'

os
lp

lft
ot

 
¡t

 
lù

. 
F

 
P

.r
dn

t 
l.t

.¡
 

to
t. 

oM
 t

.ll
.d

 
È

_l
'¡t

'

¡2
-n

lq
 

- 
0.

96
2 

t-
hl

Ð
 

- 
I6

2.
A

7D

bf
st

o¡
 

ta
t.þ

D
ì 

. 
o,

ru
 

lo
ç&

 
l¡t

.q
t 

' 
O

.@

D
uS

t! 
y¡

tß
! 

E
bt

t.t
to

 
¡ 

¿
.5

Û
þ 

t¡
lJ

út
¡a

t 
C

o.
ftt

ol
.Á

t 
' 

l'@

t-
r¡

¡u
. 

r.
?9

14

tô
F

ru
 ¡

nt
.È

.Þ
t 

- 
r)

a!
.ll

?{
..

¡d
ju

rh
rt

 C
o.

t,l
ct

.n
È

 
. 

0.
2¿

?0

tm
tt 

t¿
¡r

r 
lc

(t
¡)

 
tts

 
- 

lz
tt

o,
oz

ãe
 

4.
ot

9t
 

o.
@

 
l.@

l' 
{.

oã
t

O
.æ

O
¡ 

{.
O

oo
'5

 
O

'm
I 

I.@
l 

4.
m

6
o,

od
 

o.
m

6 
o.

oo
2 

t.a
l1

a 
o.

od
,

0,
02

26
 

0.
O

l9
t 

l.m
l 

4-
o?

Íl
o.

oæ
e 

-o
.o

o0
á 

-t
.@

t 
4.

æ
06

\o
 

5r
 

ts
.u

, 
la

tt 
ls

( 
çr

) 
lP

o.
iu

¡ 
-r

'g
go

¡ù
 

r.
5¿

û,
 

a.
15

5)
 

o.
tll

gc
 

o'
o5

o9
o.

ór
z 

{.
r¡

69
 

0.
06

5?
 

o.
rr

99
 

o.
t2

52
 

0'
2r

ll
ó;

iro
t 

z.
oz

oe
 

o,
o5

?i
 

o.
2s

, 
¡.

)5
?{

 
o'

60
5t

õ.
iz

oÁ
 

-t
.o

2.
, 

,.8
lo

o 
6'

92
19

 
o.

sr
tt

ð.
6o

s6
 ó

.r
r¡

ã 
o.

o9
9a

 
0.

2u
6 

o.
¡¡

 6
¡

5 
lt 

ls
(t

-r
) 

rn
{.

oo
r2

 
r.

15
66

 
0.

¡l)
9s

 
0.

21
1?

{.
06

2'
 

O
.O

4O
) 

O
.a

)8
5 

0.
01

26
0.

66
20

 
0,

¡lr
, 

1.
59

51
 

0'
ló

5a
4.

@
22

 
2.

at
95

 
0.

1)
{6

-o
,tl

2o
 

o.
sn

5 
0.

01
66

¡z
a¡

p 
. 

o.
9l

{ 
t-

du
. 

' 
¡æ

.:o
9t

þa
Ë

81
04

 I
D

tñ
.Þ

a 
. 

'¿
ó.

?a
á 

t 
¡a

:E
 

la
t'Ñ

D
t 

' 
-{

0'
6r

¡ô

D
rú

tl¡
 Y

¡lÉ
! 

lt¡
ti.

tlo
 

. 
2.

t!t
:t 

^d
Jú

bt
 

ø
.?

ftc
t6

t 
' 

0.
65

ôt

l-v
¡lu

 
¡ 

6.
11

5?

t 
F

ro
 

tn
t.t

6.
D

¡ 
- 

41
.t 

t5
td

ju
.t!

.n
t 

C
o.

fr
to

l.n
! 

. 
0.

55
6¡

rr
o 

¡¡
i 

rm
u

-!
.1

9a
! 

-2
.1

15
6 

1 
1,

56
96

4.
rr

l2
 

-O
.m

16
 

0.
t5

ta
o.

æ
gt

 
0.

06
18

 
l.O

0r
-7

.t2
þ 

-¡
.9

18
4 

L2
t2

.t9
2'

0.
9t

2?
 

.O
.0

l0
t 

0.
01

u

lu
ri

n.
w

9
o,

26
5t

0.
44

09
1t

9.
0¡

9f
l

o.
aT

t1

t2
-n

l¡¡
 ¡

 0
.6

5?
5

La
ñô

.to
¡ 

¡!
t.û

pt
 

. 
9r

5'
06

t¡

¡!
¡à

l¡ 
Y

!!e
ô 

8t
.tl

.ll
o 

. 
2.

tt0
,

åo
-¿

.r
¡5

ao
-¡

.1
5?

9
t.6

æ
?

-2
.5

22
9

1.
5s

,

ru
' 

lc
(t

-r
) 

lx
¡ 

. 
lu

rf
¡õ

iã
¿

r 
o.

ie
:s

 
0.

19
7?

 
.ll

.ó
?1

6
-;

-'i
;¡

 
o.

i¡æ
 

o.
tu

 
0.

t2
6.

õ:
ói

tó
i 

2,
s2

17
 

o.
r6

ea
 

o.
6e

6o

-r
ro

t.i
iíi

 
o.

t5
t2

 
91

t'?
óe

o
--

Ã
,n

tt 
0.

09
?6

 
o.

?a
t

\r
 

lu
rt

-æ
.1

99
¡È

 
1o

.5
z7

t
4.

2L
55

 
0,

2n
O

2.
t6

9 
0.

a6
5t

-2
2,

65
91

 
16

.8
55

7
4,

21
18

 
O

.2
17

t

l2
-r

¡lu
r 

- 
0.

7l
li

¡.
tF

¡.
lo

ô 
¡ô

t.!
ðp

t 
. 

t8
t.9

?t
D

r¡
ù!

! 
f¡

tæ
! 

sÈ
tt.

t¡
o 

- 
1.

99
5t

t-
dt

 
. 

¡.
t€

8ó

¿
.D

6-
M

 
t¡

bñ
.¡

t 
- 

2¿
tl,

ttg

ld
&

rt
et

 
C

o.
ltl

cr
.ñ

t 
¡ 

o.
¿

f2

tu
ur

 
\s

(ç
r)

 
ln

 
lu

rt
27

6.
6€

¡?
0 

0'
o€

:l 
o.

ol
l, 

9'
t'2

¡1
9

¡.
ø

26
 

0.
06

I¡
 

0'
O

55
a 

O
.tz

n
¡.

r1
st

 
0.

22
21

 
O

.r
ó8

2 
O

.6
tlr

:F
.L

,1
29

É
 

o'
0r

2t
 

t0
2.

6?
rl

t.l
@

 
0.

o6
0a

 
o.

r5
zl

tr
.tÐ

 
- 

?.
94

60

t.r
yr

u 
¡a

t.t
dÞ

t 
- 

11
8.

)¡
9

üJ
E

rH
À

t 
ø

.lt
lc

l.l
t 

- 
0¡

91
?9

H O
l

H



c!
\or{

6!j1.0 - 
¡rF

t¡J..o 
túqñf9r

l¡¿
I.æ

4 . 
tdd.¡ut 

il&
q

99I¿
.¿

 ¡ 
alu-¡

LS
tt.o 

tf¡¿
.ù 

s6¿
.0

5¿
90'611 6áo.e 

sß
.fÐ

¿
,

o{æ
'o 

o(6E
.o 

sø
L'o 

9ræ
.o

99r'O
 

009r.r 
zrcz-o 

t609.o
9¿

9ç't¿
l 

E
<

O
.È

 
I¿

ç¿
'O

 
¿

rÉ
r.¿

fl
. rr¡¡r 

F
ç 

(r-¡)F
+

 
¡rf!

f€19'O
 . 

¡c.Iofrj.ot rqrcñîw
tltl.tt 

- 
ldeil.rut su&

q
0?t¿

'9ll -.nlt{

ß
91ó.1 . 

t¡lt¡lns 
!€¡rA

 ûat$q
ø

''l'el 
- 

ttu¡qt 
kl.¡ôrt l

It¿
¿

.o . 
cîIr&

¿
l

lto{'o 
6r¿

(.0
¿

fÐ
'o 

gIB
S

'ot
æ

99.o 
6(6t.t 

td..o
5¿

6r'0 
çnl.o 

9¿
e'o

¿
O

to'O
 

oll9l'O
 

'p9L'9
5\ 

(r-¡)sr 
rB

l

t¿
lt.o - 

¡u.tÞ
Ìr¡oq ¡qF

¡¡À
fD

?
çtl.tL6z 

- 
¡dÞ

¡.¡ut ru&
q

' 
9¿

29', - 
.¡Iu-¡

¿
æ

¡'t 
09r¿

'r 
9rt9.û-

6Á
59'ú11 

9¿
æ

'l- 
tr¿

0.0¿
.o..

0¿
60'r 

læ
8.0 

ç690.f 
t'cB

.O
l¿

st'o 
9¿

0¡.Þ
 

tLís.O
 

tLgZ
.È

fot¿
'æ

g 
09¿

ç'È
 

¡9¿
9ç'o 

(t6€.æ
l-

r¡Ír¡ 
¡r1 

(t{)E
! 

fifiç

¿
lót'o 

6l¡¿
'0- 

¿
0r9.t-

zort.¿
lt 

fro9.0¿
- 

lo¿
9.È

¿
t6'O

 
¿

O
çe.I 

9B
9E

.t
Llt.l'o 

6¿
9¡.È

 
lJl¿

.1-
(9¿

t'9¡I 
qz6l¿

.rt- 
cto96.t-

r¡rrç 
rl 

0t

L9O
'¿

 - 
cl¡rttq8 so.¡rA

 ltqet
6696.S

¿
- . 

¡d.ü.lùl ùoI¡.É
.!

cæ
6.0 ¡.nlü_¿

t

¿
lglrO

 . 
ru.to¡rre€ ¡rd¡rntpy

tÉ
ç6'9tI - 

¡dd.¡u! 
su&

q
tl¿

6'6,91 '.nlG
¿

¿
tr¿

,o 
n99.o 

t*lt.o
e6z9'Ll 

lçr9'¿
 

gtal,rl
e¡t¿

'o 
lft¿

.t 
6c€û.r 

l(99.o
¿

ç(r'o 
rol('0 

9ç.¿
t,o 

gf)¿
.o

ú016'0¿
 

0699)'I 
q(rrr.o 

ø
ts'tt

¡rE
¡ 

E
rr 

(l-¡)e\ 
r¡r¿

r

tsoç.,o 
t9¿

1.r 
6t¿

9'O
¿

om
'tt 

9r(0't- 
ù¿

t.o
t'ry¿

'o 
9os6't 

æ
fl.O

¿
¿

6t'0 
eÉ

rr.r 
9s61.0

Lrgs'L 
ô6916.t- ¿

rtt.o
¡tw

t 
'1rr 

oI,

!{rS
 

rqc6 
r.qto

. ¡o .rq 
ut p¡oldq

É
À

 
uq-ut

¿
l6t'¿

 . 
oI¡¡IltS

 
uoclE

Ä
 ul(F

rl{
Iâ<

L.ú¿
I - 

l¿
.ú.¡u¡ uolÊ

¡ú{
lttg.o 

-.ntq_¿
r

¿
t.¡

ó1'rN
fs'o
(5'O

'¿
t'9gI

tt¡t¡

.¡q{ 
D

.¡Iì Ío r ¡c¡ ¡u.t 
tE

d¡a di q 
tr ¡m

¡¡fE
¡¡go

.t.ãn 
D

.Iln ño r ¡â, lo¡ 
¡¡dca 

f6 rql ar ¡6¡JrÚ
¡8q

.¡.¡¡{ 
D

.fln È
o ¡ ro¡ ls.l 

¡sq.¡ 
66 .9 ¡r ¡û¡rtÚ

¡t

tE
g'o- 

¿
trl.r 

Irro'È
çrlç.,c- 

6ag8'(- s¿
æ

'0-
B

r¿
¿

.o 
E

9t8'r 
û.6t'o 

LzçL.o
t59¿

'e 
crÉ

l'o 
g¿

go'c- 
9900'0-

¿
6zq'Í- ctltl'o 

¿
6t¿

'I- Í16'r
sr¡ 

(r-¡)\ 
rl 

ç

86€t'o 
ggæ

.c. 
z¿

gr.l
rm

r.¿
flt 

166('0r- ttrÉ
.r¡-

9,01'¡ 
(¿

t9.0 
0t9t.t

¿
6el'0 

t¿
fo'r 

lsr9.È
¿

æ
r'f6l 

tô19'Lt- où)tÛ
.?

rrcrS
 

¡tr 
0rr

(I-r) 
u¡

Þ
.¡oIdq

0196¡t . 
o¡r¡¡¡q6 uootrÀ

 s¡q¡nd

169.tS
- . 

¡C
.il¡¡ut E

ôte!a9'!
¿

906,0 r 
.n¡ü-¿

!

æ
Il,O

 . 
¡uT

olrr.oJ 
¡uE

¡.nrD
v

6n¿
.O

l - 
¡dÞ

¡ar¡ w
-hrl

6¿
çÍ'0I¡ . 

ñP
-r

¡o¡r* tÈ
fn

¡.q¡O
 uI hIE

e0¡1'ù. 
0¿

(0.0
6t9t.t¿

- 
9€to'l

t9rt.o 
¿

tst o
LlÐ

'È
, 

ot¿
o'o

19¿
6'¡I- 

tr69.¡
¡r3tD

r . 
IIr

ttgf'o
6Ì0l'¿

96t¿
'¿

 
drç'o

669t',O
 

9l9r'o
ooÐ

'o 
m

'I
(¡{)sç 

k

f9æ
.t - 

ot¡.tlllB
 E

æ
¡r^ r¡sqt

tfE
'96- 

- 
¡dN

.¡ul qol!.d[
06¿

'0 -.¡tr¡-¿
8

hF
n¡oeJnury 

.¡q 
.Iqqlr¡t

uI !ûIE
 

¡udoldon 
.ilq¡

¡o .¡q 
&

â

9¿
¿

t'O
 . 

ls.lc¡rr.oc ¡urrrm
lgt

gE
gI.¿

96 - 
¡d.il¡¡¡¡ euùqt
oùtg.l ..nte¡

6i0¿
'o 

zuz't-
o*L,o 

f960'6(r-
tm

'o 
ffiz'ç 

9¿
96'0

¡t¿
o'o 

trrs'o 
¿

oÉ
r'r

¿
1tt'0 

¡iZ
Z

9'o 
tçoL'Jz-

fl¡ 
(r-¡)ro¡r 

lr

(lA
(.O

 
¡¡IrI¡rrI. 

@
&

rt
¿

¡æ
.O

 
tu.t5rrr.ó uilS

o¡
¿

Æ
f¡'0 

ñIù{
€lt'O

 
¡¡:¡l¡.tti

æ
æ

.O
 

trr¡rljr.o¡sot..d.¡
¡9t 

E
of¡rro{.rqrÉ

r¡

t96¿
'o

¿
r6f.0

(r9t.o
ûr9¡.0
t¿

tz.o
or¡

zø
'o

oo00'o
tr6z'o
¿

¿
æ

'o
m

'o\

f6Ll.9.t . 
ot¡rI¡¡l 

uÐ
rt¿

 
elq:$û

96t9'É
I 

. 
ldÉ

¡.tct 
!oIrtÈ

¡.1
¿

ó¿
6.o . 

.nrr^-¿
l

úzro 
l(fi'o

t990'g 
r@

'o
e(oro 

tÉ
D

It
9990'0 

S
6¿

¿
',O

t¡¿
9'¿

 
zÞ

'o
tgl 

fo¡

t-l6l-

9m
(.o . 

¡u.IotrJ.oc ¡ur¡¡afw
tlo6'9tÌ- . 

¡d.d.lùl N
*q

6¡60'l¿
¿

..nls-¡

?,L'f¿
- 

É
¿

¿
o'O

 
rtlrg'o 

ô9ûlÉ
'¿

¡rr¿
¡ 

H
¡ 

(F
¡ )\ 

' 
rr

¿
9Û

'O
 

0v69'0
tr¿

f)'o 
¿

6ót'6t
9rú¿

'O
 

çç.çO
't 

'Lst'¿

¡¡lrB
 

¡.r¡or 
(¡-¡) cr

¡o..lsü 
¡¡rlto Jo 

p¡oldq
ûá 

squfl 
t¡¡oF

q

úÐ
r'o 

oru9'0 
9s9¿

'0

ll(Þ
'o-

f¿
m

'o-
a9ço'0
tm

'r
'000'Þ

ç

¡t¡¡¡¡.rt. 
gil-8uq

¡u.IaIrr.or ru-losl
anr^-¡

¡rt¡lr!tlr
¡!.IoIJr.æ

 uot!rÉ
.1

E
o¡¡r¡ñ.Iq¡f¡rt

€6¿
9'¿

 . 
o¡|.¡lq8 

ld¡rl 
!¡qrid

f966'691 . 
¡dH

.r!¡ 
ûo!.!dtt

6lrr.0 
-.ir'^-¿

!

9t9t'0
¿

m
l¡'çL

ß
¿

'o
t990'o
f69r'ff

rî

(F
etqq¡ t¿

Y
úrgs oá¡ ¡r E

o¡:trs îl¡¡F
lqa Û

t ¡fr¡r¡ ¡ß
) t 'll!ôl

-s¡¡r¡8 G
ar¡tr rùiiii 

s¡ 
o¡ F

¡¡oe lõ ¡r¿
¡m

 uv ro¡ cm
K

 !$ 
¡{¡¡ ¡O

ltrnÌÁ
 lots:tÍl 

m
¡ul

E
t ftS

Y
¡

rFIg

uJ/.tl 
¡¡foÌ¡..i. 

d-hot
I'IO

'O
 

¡u.trtj¡.6 
d+

rdl
O

'99'O
 

.nI¡^-¡
tgC

I.O
 

¡ttr¡rlrl¡
lm

'o 
¡slo¡JJ.@

uol¡..d.1
l9r 

E
o¡¡t¡w

.lqtF
r

s'¿
o'û.

ó(m
'r

9L9r'l
9G

,6'0-
oÉ

r@
'Ë

f,

aIqùIr¡l
9u!¡

6É
gz'¿

 . 
ol¡.Irns 

!d¡tt 
alq¡rlq

lz6L,gs- 
. 

lflÞ
¡.¡ut 

oo¡.rÚ
.!

66$10 
. 

.n¡ü_¿
t

llß
'o

6 6'¿
l

ß
tø

'z
¿

a9('o
o¿

9E
¿

'¿
1

' 
16r

lrotn
IrlIdsí)
ta o¡

Ít61.0 
¡¡t.¡¡rrI. 

uùso¡
l¿

O
O

'0 
¡s.lclrJ.6 udùcl

LJlç'' 
'nlr^'l

to9¿
'o 

¡tlâ¡¡.rl¡
qooæ

'o 
lu.Itlr¡.æ

uolf!!t.t
19¡ 

so¡rE
ø

 .rqr¡il
c0 

¡o
.cIl{

D
'U

II
N

0 rc
atttur¡ù

E

ìr



l.\
rl

¿
lÌ6.0 . 

¡Ð
IôtrJ.oo ¡uE

ñtw
gll¿

 gll 
- 

¡dêqc¡ 
@

&
st

ff6,9'0.6¡r&
¡

nós.o 
gdt.Þ

6lrt'6gz 
06(0'Þ

69<
6'I 

S
9¿

9'O
llrs'o 

''¿
1.Þ

.¿
lw

'Lle 
¿

ío.ù
rrfl¡ 

E
t

¿
6ól.0 ¡ 

¡u.l.IJJo€ lueqc¡tw
 

tl6t.¿
 . 

ot¡¡lt¡Ê
 !æ

¡¡Ä
 

sT
qhq

fotf.6o9r . 
¡dá¡¡¡s¡ d+

q 
X

í.¿
'S

I 
- 

¡d.u.¡ut lo¡esúe't

. 
r9¡r.¿

 - 
G

lu-¿
 

69<
¿

.0. m
rû_¿

r

¿
1æ

.O
868¿

.n¿
sl9¿

'0 
¿

r(f.r
9f80'0 

gt5¿
?o

srs).o 
æ

ls'(6¡
(I-l)R

&
 

rT
flr

æ
¿

¿
'Í 

(lo¿
'û. 

E
6a.ù 

srt.o 
016z'0-

699r'rU
n 

t6rr.l- 
ztzz.Í>

Lzl- 
Irft'9o¿

 
tst¿

.slr-
6æ

L'¿
 

¿
cs9.r 

rt¿
s.( 

6¿
d.r 

9É
19.0 

ltæ
.¿

(06¿
't 

618:.È
 

916ç.0 
16ç('È

 
9gor.o 

ç¿
tr'È

.t9!9:!zn 
e9€¿

('I- r(æ
9'o 

¿
tol'Ilf- 

Lrgt.zù¿
 

qo¿
çr.É

É
-

rrrr¡ 
E

! 
(1-¡)\ 

¡tfk 
1rq5 

¡rr

9¿
6'¡ . 

c¡¡c¡¡qc s€¡r8 ¡te¡{
@

t9.¿
6t . 

¡¿
roùq!¡.c¡....d.¡

8t6¿
to - 

6tr^_c

ot89.0 . 
ls.ÌouJ.oc 

¡uF
r.úD

v
t8<

¿
.9f- - 

¡dÉ
¡elsl @

&
sl

l€61.Iã . 
hÉ

{

s¿
9¡'0 

6t¿
¿

.r
çdf'¿

s 
€o9c.r¿

-
,ul.o 

LrLz.¿
9É

É
I'O

 
É

¿
O

¿
.O

-
G

O
¿

¿
'¿

t 
"1619.6r-

¡lqt 
' 

th

6t¿
r.0 . 

¡E
.fotrJ¡oô ¡uqhftt

¡A
¿

9''II- . 
¡dæ

¡.¡ul N
{sql

(¿
'gtdl 

'.nlt^{
rt¿

9
tt9L
661<
69r¿
vlçç.

'l

9¿
ù¿

.t
ùtu'¿

.
Lç.¿

O
'¿

t6Á
9'I-

aÐ
rl'¿

-
-q

9'r 
trr¿

'o 
Lll¿

'o
¿

'æ
 

r69f't 
t6æ

.6(
('o 

trÉ
€.¡ 

¿
æ

z.o
?'ù. 

ulç..o 
9æ

É
.0 

otrr.o
('e(- 

ors6É
.r 

¡19¿
1.0 

lÉ
o6.et

ts¡ 
Ê

Ir 
(¡-¡)s\ 

lrr¿
r

i
t9rl'¡
g¿

o!'ltt
t€r6'l
sLl¿

'l
-(tr('o9l
\ 

trn,

9160'¿
 - 

cl¡.llqs 
!æ

¡¡t 
oT

(F
rt{

6496'fl- 
- 

¡¡|.â¡etE
¡ uofcrd.!

lB
6.0 

r.nlu-¡¡

&
qE

 
¡qos ¡.rflO

 
(t-t¡ u¡ 

¿
aâS

 tuN
lll

¡c .¡q 
¡1 F

¡o¡dq 
¡.¡oldq 

¡.q¡O
 uI A

¡I€
gr¡ 

.¡qoF
q 

.¿
¡orl-u¡t 

¡o .¡¡ü úÀ

I9I9.O
 . 

¡u.tof¡r.oo lH
rrnlw

()6¿
f'l¿

¡- . 
¡cæ

¡.¡ut d&
tt

9tlÉ
'0I..nF

¡-¡

.¡6{ 
trtF

r 
o 

r ¡c¡ tùt¡ tÐ
¡{ 

06 .q¡ lt ¡F
r¡¡sl¡S

.¡Ð
¡4 D

olIn F
 

t ¡c¡ tù.l 
lldd 

f6 q¡ ¡r ¡û¡Jlutlgq
.¡r.¡-¡ !.tlrt 

@
 t ¡oJ luf 

¡uB
.{ 

6ó.ql lr ¡Ú
t¡fu¡¡fi

ilæ
'o

¿
9@

'o
Ð

æ
'o

ot00'o
lgæ

'o
s¡f

otæ
.ç.

t¿
B

t.(¿
-

æ
9S

'¿
læ

.t-
¡8ç9É

'e
o\

9t¿
9'0- 

¿
9¿

r'ù
oçgL's¿

- 
¿

066.æ
zoft'o 

86m
.¿

16çr'0- 
ço¿

Ì.ù
6r¿

9'¿
r- 

æ
go'¿

-
r¡r€r 

tlt

gtlo'¿
 - 

ot¡r¡¡ì8 ce¡rÁ
 c¡S

rq
69lt.t9- . 

¡dB
.lc¡ 

E
o¡srÉ

.!
096.0..nlü_¿

l

æ
9ç'o

¡?r€'9r¿
æ

ç('o
¿

1rt'o
t€r¿

'8¿
r

IIT
I¡

oça9'o
¿

rero
6l€1'o
(r-1)rt

l6t¿
'O

 . 
¡uelcIrJeÐ

 ¡Ù
qsnfP

f
slo.6z¡ 

. 
¡dæ

¡.¡s¡ N
+

t¡
!¡{e.l 

¡ 
ñru-¡

ç99r'È
lF

9'91-
rsÞ

¿
'r

¿
¡el'e

9tæ
'¿

r-
I

logs'o 
¿

ç9€'r 
æ

co'o-
olz¿

'l 
g(€z'æ

r- æ
æ

'r
of¿

g'o 
99€r'( 

80¿
t'l 

lm
'o

¿
Lçt'o 

6lf¿
'o 

L'f¿
'È

 
m

'r
O

læ
'O

 
r¿

ol'o 
(l¿

t'çl- 
0ü'0'

4 
(¡-¡)\ 

rr 
t

rt¿
t.0

6€¡r.o
sxt.0
16?'0
ft00'o

ofr

(tto'Þ
 

sl;¿
'o

t,æ
'È

 
8691'09

r¿
l('r 

¡t¿
¿

'l
¿

IIO
'0. 

0I?¿
'O

zzú,È
 

-919¿
'6t

ç 
"É

,

lol!'¡ 
. 

cll.¡lñ8 
cd¡tÁ

 E
Iq¡¡{

t¡C
(.Itt- 

. 
tdd.¡u¡ 

roI.¡sr.t
¿

6tO
.o ¡ 

ontr¡_¿
¡

trl¡qauü!¡ 
a¡q 

a¡q¡¡B
t

c¡ lqE
S

 
¡u¡¡o¡d{cÂ

 
H

o¡
¡o .¡q 

d.A
 

¡q;t

l¡(É
.0 r 

lselcI¡J.o¡ 
tucrl.nçF

çß
í.¿

L - 
¡öü¡¡E

¡ w
$ot

09I9.¿
1t..rlu-¡

r¿
ot'o

É
m

'o
60¿

t'o
r¿

€0'0
t000'0

r9r

¡¡toI¡s!ta 
ru&

sl
tq.t¡¡Jreor 

!il&
tt

'nIu_¡
11 ¡tl¡..1¡

¡u.IaIrJ.€ 
uol¡.d.¡

uo¡¡l¡@
.lqtl¡r¡

66I¿
.¿

 
. 

cllsl¡q8 
!0¡¡rÁ

 
s¡qry

¿
8q¡.¿

ol - 
¡dÈ

.¡ot 
soli.d.t

89¿
9'O

 ' 
'nlr^-¿

l

,uo'o.
fÁ

89'E
r-

o9€o'o
f6¡0.ù
rrr6'l-

E
r

LZ
I¿

'O
 

¡¡rot¡.rÌ. cdûs¡
ttæ

'O
 

¡ùrlrljr.osludrol
ll(t'o 

.nlr^-l
o(9o'o 

¡¡IcI¡.:¡8
træ

.o 
¡s.Iol¡rr@

uol..d.I
19¡ 

sol¡qæ
 ¡IqrIrt¡

T
.

t¿
:F

¡ cE

-¡.i* 
¡csor 

ll-¡l 
s¡ 

.Iqs¡¡eÂ
 

tJo¡8 
ü0 r' 

D
E

I¡
.;;iü 

.¡qio io 
il¡oidr¡ 

Þ
c.¡¡ 

rr¡rdtc 
6¡:¿

 
.N

0 'o
&

r 
qtroH

w
 

.sq{ry 
lqo¡ 

Jl¡¡E
hò

l9z6'f . 
oT

¡.Irr¡s E
o.¡rl rIq¡n{¡

q¡¿
t.s( . 

¡il.t:.1s¡ E
oI..d.l

lrffi 
¡¡ttn Þ

r¡ rr sfsor ¡o ¡f,ofi¡r9 Ë
l:¡ ¡o¡ ctooa-¡¡vfitæ

l 
ß

 rgot
--rr"o olr!ïfifri"ütüiãi"sänii"ä üÄ

ãïi'¡o¡'ori$ ir¡ ¡o¡ ¡o¡¡roh ¡0l8Ú
rs Í¡¡Ù

fl

.IE
 

r¡l¡Y
¡

E
-

¡?tt
trrT



REGRESSTON EQUATIONS FOR îHE DEMAND FOR HOURLT PA]D
I{ORKERS ÏN THE CANADTAN I{TNERAI I\TTNING TI{DUSTRT-

}¡ACE NÀTE VARIAS],B TNCIUDED

APPENDIX E

L64



Denaad for Eourly-Pa1d l{orkers
l¡ the Motal Mlnlng Sector

I6X l¡lctal ore ¡olned

AEORESSIO¡I mtÂfIONS FOR Tt{E DEI[¡\]ID FoR E0IIRLï-PAID IIORKERS

IÍ TEE CANADIAN HINER.IL MINING IìfDI'SART -
TÂGE RATE VAS,IABI,E INCLI'DED

fu(t_r) Hl"**t 
in previoue

tsrl( t-z) tffi'""rJi% ïi"il}**"
yöa¡e prerlously

'Iatorcept

ÎÂBIJE IOLIII

!,2 value - 0.5793

Slgalficance Level =

ÂdJuetnent CoeffLcient

Regresslon
Coefficlent

o.ootlil

0.67804

253.IFJLIù
g35.g222b

De¡ra¡il for Eourly-Pald Workers
t¡ the Hea-Heta1 lfining Sector

Igf fon-¡¡etal o!€ Eined

Im(t-r) lå*"*""t 
in Prevlous

I/^ ^r Eourly rage 1n non-netalrL-'t (constant dollars) txo
ycara prerlously

Intercept

Elaeticity

o.0624

o.67Lt

r.1640

s#

= O.122O
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t-vaIuo

1.0889

4.9148

1.1640

r..9940

Iong-rln
Coefficient

82 value = 0.6842

Slgnificance Level = 9#
ldJustnent Coefficient = 0.2404

Regreeelon
Coefficient Elasticity

F-value of equation = 9.1784

Dr¡rbln-Hateon Statistfc = 2.4434

0.0014

o.ooo4c

o.75968

-5r.9581'1
Llt.6O22d

LOng-run
Elastlcfty

Estgdffcant at thø 99 percont level for a one tailetl t-test.

-786.8981
2W6.5907

osig¡tflc¿nt at the 9O percent level for a one talled t-test.
at.- Sl-ipcfflcant at the 80 percont level for a one talled t-te-et.

bstgoltf""ot at the 95 percent level for a one talLed t-test.

0.r9r8

o.ro49

o.750,

-o.1968

t-value

3.6749

1.5414

4¿727.2

o.9926

1.2418

Iong-nrn
CoeffÍcient

F-YsIue of equation = 14.4473

Ilu¡btn Uatson Statietic = 1.8558

o.0017

Long-run
Elasticity

-224.45t1
597,3469

o.4t64

-o.8185
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