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EFFECTS OF WAGE=PARITY BETWEEN CANADA AND THE UNITED STATES
ON THE CANADIAN ECONOMIC GROWTH: SIMULATION EXPERIMENTS
WITH A MACRO:MODEL*

Hiroki Tsurumi
I. lntroduction

In 1968 the United Auto Workers demanded a wage-parity
between the Canadian and American workers in the automobile
industries, and in the same year a similar demand was put
forthvby the air-pilot union in its wage negotiation with
the Air Canada. This wage-parity issue may become more
frequent in the future because many of the Canadian unions
are closely tied with their American counterparts. 1f the
wage=-parity is introduced, what and how severe will be its.
effects on the prices and on the Canadian economic growth ?

The present paper attempts to give some answers to this
question, Recently the author built a four-sector macro
model of the Canadian economy [8]. The four sectors consist
of (1) agriculture, fishing and forestry, (2) mining and
manufacturing, (3) construction, and (4) utilities, trans-
portation, trade, finance, public administration and other
services, Using a subset of the model we will make
simulation experiments to examine possible effects of

the wage-parity on the economic growth and on the price

*¥The author wishes to thank the Canada Councll For its
financial support and to M. Hodson for his valuable
statistical and computational assistance,
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levels, and in general we find that the wage=-parity tends
to cause higher prices and slower economic growth,

In section 11 we present the model and in section III
we discusg the estimated equations, Section 1V gives the
simulation results assuming the wage~parity is to start in
1969, and the wage-parity effects are compared against
nonwage-parity simulation results, The period of simulation

exercises is from 1969 to 1975,

I1., The Model

Annual data from 1947 to 1967 are used for the estimation,
In an earlier stage of the estimation it was found that a
large number of distrubance terms tended to be autocorrelated
Judged by the values of the Durbin-Watson test statistics,
To cope with this problem we employed the modified Sargan's
two-stage least squares procedure (MS2SLS) given by
Amamiya [1], and we used Dhrymes! scanning method [2] %o
estimate the coefficients of the first-order autocorrelation,
The equations involving the gamma distributed lags [9] are
estimated by the nonlinear least squares procedure (NLLS)
given in [7], and the rest of the equations are estimated
by the two-stage least squares (2SLS) or by the ordinary
least squares (OLS).

In the model §? and DW denote respectively the coef=-
ficient of determination corrected for degrees of freedom and
the Durbin-Watson test statistic. The figure in parentheses

below each estimated coefficient indicates the value of t=test,
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All variables are defined in alphabetical order at the end

of this section. Z in the gamma distributed lags is given

by z= & k* ek,
k=1

Consumption functions

(1) Cnd/N - ,5(Cnd/N) . = .3008[(Yy/P;N) - ,5(Y./P N) .3
-1 (10.31) 9'°¢ a’rd?i
= 22428(P /P - .5(P_,/P)_11 + .2346
(3.44) (4, 47)
R = .960
DW = 1,96
MS2SLS
1 g& s=1 .k
(2) Cd/N = ,0100[==~ k™" e™%(Y,/P,N) ] -.1609(P,../P)
(.37) Z k=L A7 ekl 1679y od
+ .4212(Cd/N) . + .2359
(59.13) -l (44.13)
R = 944
= 1,9912 DW =1.66
(72.94) NLLS

(3) Cs/N = ,0870(Y;/P;N) - 0179(P /P) + .7686(Cs/N)_; + .0152
(1.73) (.35) (4.09

(.47)

7 = .o84
W =1,91
2SLS

Investment functions

7
1 20 ,s8~1 -
(4) I = ,4829[—i_ k3 lo-ky 1 + 108.0643(V_/v*)
P2 (3.46) Z K=l Bomitl” T T(l3gy a1
- .0605 K© . - 336.2051

(L.39) -1 “(1°70)




- b

S=1.5574 _2
(2.02) R°= .631
DW=, 80
NLLS
1 Z7f s=1 =k
5 = ,5359[~=— “te”

7
L. ¥ ys-1l_-k

+1993,9756(V,/V*) . - .2487K> . -2655,5776
(1.06) T m=l 776y my=l "TT(7°53)
s=2,0106 iz = ,851
(1.17) DW =1,23
NLLS
1 el
6 I.. =,2018[— & k8=l-k
) Pe G308y 2 k1t ° Ve,
7 . |
-14,6544 -1 X 15 ek
3 SR = A MRS
-.1134 K% -18,1747
(.89) ¢,-1 (.31)
§2= .533
s=1.9688 DW =1.22
(1,90) NLLS
7
7 Io.o =G./P, = .3382[- X k5-1o°k
(7) psg I/ k (1'47)[ Z kél e vS,-k-i-lJ
1 )‘_Z. =1 <k
.7683[—— ~le-
QA B0 0,

- 1447(KY - KU _,) -893,0647
(1.15) 58=1 7 "8 =17 TU0" gy
§2 = .?46
DW = ,70
8=2,5795 NLLS




6
L ¥ ys-l,-k
(8) = 8.2225[—%- K 1
n (13.05) 2 k=1

(9) Ih = ,0532[~1-

(1.33)

(10) MIG/P, =

(11)  Aly,/P -
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1 + 377.2559

-§2 = ,896
s= ,7399 DW =1.13
(1.19) NLLS

k=le~k(MTG/P, )
Z =1 h'=-kél (8.83)

§?= 724
DW =1.54
NLLS .

J + 75,0933

1.
%EJ{ kzg KT e (Y Pg) ]

1
-313,7134 iL - 210,2276
(1.96) (.44)
R = .716
DW = 124
s= 3,500 NLLS
{.75)

4541, /Py ) =(alg(2)())[GNP/P - .45(aNP/P)_;]

Export and import functions

(12) X, = 2.5194 Y¥ 4+ ,1813 x
(4.01)

- J7699[1, _, = .45 I 1 -1376,9768
(4.81) M-l in,=2 (4.09)

R = .575

DH = 2.04
MS2SLS
-1 182,2718
(.84) (14.41)

R = 848

DW = 2.24

OLS
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(14)

(15)

(16)
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Xm = «2Xp,.1 = 2L.1321[Y" - .2 Y7 ]

(8.70)
~7222.7031(B,/P" «2(Pn/P¥) ;3 + 4123,0938
(1.61) (1.03)
R? = .852
MS2SLS

F
Fm = .1690 (Y./P.) + 8246.0273(p. /% )
T (4,12)  d7a (2.27)  ®'m

+ ,3573 F -1 = 9863.2656

(3.35) ™" (3.12)
E? = ,961
DW =1,58
2sLs
Fg = .0805 (Yq/P;) + 1754.2883 (P_/PL) - 958.4468
"(6.73) (2.83) (2.61)
& = .960
DW =1,86
2sLs

5
[ ]

(2.68)
-.650% (07 + P01y ] 4 1311133
" = ,850
DW =1,54

MS2SLS




Wage equations

(17)  w_ - .35 Vo1 23:2;§7Eun - .35un_;]
+ .0187(P, 351°d |
(6.51) Tt
* .0604[V /L, - .35(V /L )_;] -.8273
(2.02) a (6,64)
Ez = ,946
DW = 1,31
MS2SLS
(18) w, Ty 61 = Ez:gg§4£un -.7un_]
+ .2853[V_/ T (Vg/L )11+, 4558[w - J7WIS_
3739 Lp - m/ Ly 100130 i, -1
- 00377
(.24)
" = .818
DW =1.19
MS2SLS
(19) w_- .95w, , = -3.6575[un =,95un_ 1]
c Cy= (1.50)
+,55990V /Ly = .95(Vo/Le)_y] +1.2405[w0S
(7.79) (6.40)
- .95 w 1] - .3664
(3.96) =2
R = .882
DW =1,24
MS2SLS
(20)  w_ - .55 ws,-1=(°g§§6fvs/Ls = +35(Vg/Lg)_;1
Us
+ .6324[w - 55w 1] = -0901
(15.29) (.22)
%= .07
DW =1,97

MS2SLS




Price equations

(21) ¢, -.25p, _, =(§;§2§6[w§La/Va =+ 35(w Lya/V,) ;1

* %*
+ .4699[Va/Va -.35(Va/Va)_1] + .1080

(4.19) (.83)
R = .615
DW =1,30
MS2SLS

(22) B, - .45 B, ) = .7307[w L /V_ = 45(w L /V ) ]
(2.85)
* *
+(i}2?§tvm/vm - A5/ ]
+ .6463(PYS - .45pUS 3 ..1189
(2.82) m my-1" (1.46)
R = .868
DW =1.75
MS2SLS
(23) P "95Pc,-1?é?§8§[“ch/V° = 95(weLo/V,) g )
+.1451[Py = .95 P ]
(1.77) ™ m,=~1
+ 05440V /V* «.95(V_/V") .71 + .0408
(1.62) ¢ °° ¢ ei=l" T(6.48)

R =.829
DW =1.41
MS28LS

(24) Ps - .SSPS,-I ?04§gg£wslﬂs/vs 4 ss(wsLs/vs)-lj

*

+.6827[Pgs -.85pUS 1 . 0021
(3.79) 8,~1" (.10)

R2 =.907
DW =2.00
MS2SLS
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(25) Ppa - ‘35Pnd,-l =(ig?f2§(wst1Ps+ wgt,P )

-.35(wgt1?s + wgtsz)_13 zé?gi;

w2
wgt,=C_/(C_.+C_) R = ,913
178" *"nd ™ DW =1.25
wgto= l-wgtl MS2SLS

(26) P.g - 45 P = ,3984[P_ «,45P ] +.3272
cd Cd’-l (1.74) m m"'l (2.53)
Ez = 477
DW =2.04
MS2SLS

(27)  Pp -.95 P_ ., =1.1705[P. -.95 Pe .] =.0170
h h,=1 “(i5.76) © =17 11.67)
-R-z =,930
DW =1.,84
MS28LS

(28)* P - .95 ?k,_1=(ésggt)t£(.46971’m + .5303p_)
-.95(.3697p, + .5303P.) pJ +.0334

Tt (5.84)

iz =,837

DW =1,15

MS28LS

Labor force participation and shares of available labor

29 L N = ,1810(Y3/PsN) = .0684(w/P .3106
(29) sup/ (i384)( a/Fal) (8.28)(w1 a) t32.22)

*The weight of ,4697 is the ratio of new machinery and
equipment investment in the National Income Accounts
to Ip in i.‘1967.
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(30)  1i/iA -.5(LA/1AY ) =1 3§{v w/V =5V /V)_y

(1.57
0174wy /w =.5(wpn/w)_1] +.1214
(1.40) ™ mirT=1 e, 08)
Ez = ,811
DW =1.46
MS2sLS
(31) LA/LA 8(L /LA) -1 = 2683[V /V - -8(V, /V)
¢ (2.25)
0193[w Jw -.8(wb/w)_1] + 0156
(2 72) (10,57)
2 "0873
DW— 1.19
MS2SLS

(32) 1At - L3sadnty ) = 1,69240Va/V =, 35(V4/V)_y]

- 7225[ws/w -+ 35w /w)_ ] + .2300
(6.98) (1.81)

R = .777
DW =1,33
MS28LsS

Production functions

(33)  1n(v /L,) -.55 ln(Va/La)_1=(38g5§[1n(K:/La)

(1.38)
R =, 861
DW= 2_11
MS2SLS
(34) InV_ « .6 1n Vo = .4379[1n -.6 1n 1]
+ .5956[1n K .60 1In Ku ]l - ,2000
(3.76) =17 (136)
% - 888

MS2SLS
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(35) In Vo = .55 In V _3= .5417[1n L, ~.55 In Lc,-lj

(1 71)
+.5119[1ln K_ =.55 1n K“ -]+ .3201
(3.41) (.47)
iz = ,904
DW¥ =1.55
MS2SLS
(36) InV_ - .05 1n VvV, = 1, 1052£1n L, .05 1n L ]
4+ ,0714[1n K¥_ <« .05 1n KY l+ .1030
(2.92) R s8y=1" " ("59)
) = .996
DW =1,.60
MS2SLS

Capacity production functions

(37)  in(vi/14) = .8758[1n(k, /1A) -.55 In(K,/14) 11 -.1792
+ .55 In(VE/LQ)_

(38)  1n V= .43790ln Ly - .6 In L} _,]

+,6956[1n K, - .6 1n Km 1] =-,2000 + .6 1ln vm,-l

*x

A
(39) ln Vc

A .
«5417[1n L = .55 1n Lc,-IJ
) *
+ .5119[1ln Kc «,55 1n Kc,-l] + .3201 +.55%1n vc,-l

A A
.1052[1 -,051
1 [in Ls n Ls,-L]

*
+ .0714[1n K__ - .05 1n Rgy ;] +.1030 +.05 1n v

S,-l
Short- and long-term interest rate equations

TRB + DTDL

(40) In Vv

w ¥

(41)  i_ = .8805 i. + 13.7536[ ] - 1.0180
® (8.30) P (3.01) Tca (5.50)
ﬁ? = ,951
DW =2,15

OLS




(42) i, = .0937 i + ,8855 1 + ,5406

(.44) (2.75) Ls=1 "(l9)
§2 = ,815
DW = 1.90
25L3

Sectoral domestic product equations

(43)  vg -.95v3 . = .0336[cNP/P -.95(GNP/P)_, ]
. T (1.19)

cALS4IVE ) - .95V, )] -,3673(WETH - .95 WETH_,)
(1.85) ® =27 (h11)

+ .31430(AL;,/P,) .~.95(AL, /P ) .] - 43,029
(1.97) ia’*a’.1 ia’*a’.2 (.48)
=2

R = ,607
DW =1,92
MS2SLS

d d  _
(44) Vo =3 Vo1 -(i?ig§[(0d+ Cnat 1, + G1/Py)

=e3Cq + C 4 + I, + Gi/P.) .7 +1271.3252

B = .646

DW =1,16
MS2SLS

(45) Vo = «45 Vo 11 = .1669[(1 + I + G;/P,)
c ©=1 Zio.71y P* h* G/Py

=45(1, + 1.+ G /P.) .1 + 174.8186
P TR TR (2.35)

R = .858

DW =1,68
MS2sLsS

(46) Vg = .6435(Y4/Pq) + .1917(G¢/P.) + 732,8945
® (27.68) ¥ T(i.e7y 878 (4.60)
Ez = ,998
DW =2.39
2SLS
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<Depreciation, corporate savings and interest payment eauations

(47) D -.95D_; = .1457(P,l - .95(P,I)_,] + 213.9404
(4.17) - (7.53)

2 = .996

DW =2,35
MS2SLS

( " Tey=l (2 .58)gin ut PolctPaVs)

“ o 15(P Vo #PVotPV ) 1] + 72,5772
mm'*¢cve S's 1 (.59)
7 = .844
DW =2,08
MS2SLS

(49) IPD = 172,5668 ip + .1876 Bg - 2596,3789
(6.62) (10.61) (14,00)

Ez = ,966

DW =1,51
MS2SLS

Iaxes and transfer payment egquations

(50) T, -.79 T, ;= .2198[W -.79 W_;1 - 326,8604
P *=* (14,87) (4.54)

ﬁ? = ,921

DW =1,88
MS2SLS

I.el™ .1558[GNP =-.65 GNP 13 -367,7986
*"% (38.55) - (6.28)
2

R = .987
DW=2.,49
MS2SLS

(51) TI -,65T




= 16457,0977[un -.8 un

14 -

(52) T. = .8 T, i 1
£ Bl (3.39) -1
-113?.48§5£AGNP/GNP -.8(AGNP/GNP)_, ]
+ .1314[GNP -.8 GNP_,] -539,6538
(12,14) - (4.38)
R = .887
DW =1,99
MS2SLS
Identities
5 -uf
(53) A = 1 -ur
1l ~un
(56)  IA/1A =1 (A 4 1A 4 Ayuh
= a - L c s
‘ u é j
(39 xg= Boml,
. % 3
56 u - .
(36) g = 2ol93) 1, Ly
' u éé 3
(57) Ko = PG00 SUR
e 9 ;
(38)  Kgg = 3 (.936)1 .. _;
3=0
. 9 j
(59) KU = 7 (.934)7(ay/P,)
e~ 5 1/Pr)_;
A
La
u
(60) Kag = Ka "'I:;
A
u
(61) K, =k’
I‘m
A
u I
(62) Ko =K, =S
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LA

= g4 8
(63) ng ng »

(64) P = (PX, + PyX )/X
(65) € =¢Cyy + G4 + C,g

(66) I. =1 +1_+1 4+ (1 "GI/Pk)

P pa Pm pc Pgs
(67) B I=PI,+ Pl
(68) AL, =401, + AL,
(69)  Iyp =1, . +AL /P
(70) X=X, + X

L
(71) F= Fm + Fs + Fi/PF

(72) GNP/P=C + 1 "'Ali.n/Pk +A11a/Pa +X~-F+@G + se/P

const

(73) I1=1_ +1

(74) W= uw Ly + wyly + w Lo + wiL,

(75)  w=w/L
(76) L=L,+L)+L+L,
(77)  U=1Lgy, - L

(78) un = U/Lsup
(79) V=Va-1-\.fm+vc-l-V8

(80) GNP = Pndcnd + Pcdcd + Pscs + Pklp + ?hIh + AL

+ PyX = PgF + G + S,
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(81) Y& = NI =- Tp + Tr 4+ IPD = S,
(82) NI = GNP = TI «D - Se

(83) P = (Pndcnd + P C4 + Pscs)lc
(84) P = GNP/(GNP/P)

d
(85) Va =V, + X,

d
(86) Vm = Vm + X

List of Variables

A variable with an asterisk on the upper left hand side

is endogenous to the system,

B, = unamortized government bonds, millions of current dollars

g
*C = total consumption, millions of 1957 dollars

*Cq = durable consumption, millions of 1957 dollars
*Cpgq= nondurable consumption, millions of 1957 dollars
*Cg = consumption of services, millions of 1957 dollars
*D = depreciation, millions of current dollars

D; = net direct foreign investment, millions of current
dollars

DIDL = day-to-day loans, millions of current dollars
* F = total imports, millions of 1957 dollars

*F; = interest and dividend payments to the foreigners,
millions of current dollars

* Fm

imports of mining and manufacturing goods, millions
of 1957 dollars

*Fg = imports of other goods and services, millions of
1957 dollars
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G = total government expenditures, millions of current dollars
Geonst= total government expenditures, millions of 1957 dollars

GI = government investment expenditures, millions of
current dollars

*GNP = gross national product, millions of 1957 dollars

G_ = government expenditures on services, millions of
8 current dollars

*1

total gross investment, millions of 1957 dollars
*1, = new residential construction, millions of 1957 dollars
*Ig = housing starts, thousands of units

*1 = new nonresidential oncstruction, new machinery and
p eguipment investment in all sectors, millions of
1957 dollars

*1 = plant, machinery and equipment in agriculture, fishing
P& and forestry, millions of 1957 dollars

*1__= plant, machinery and equipment investment in
pec construction, millions of 1957 dollars

*IPD = interest on the public debt, millions of current
dollars

*Ipm = plant, machinery and equipment investment in mining
and manufacturing, millions of 1957 dollars

*1 = plant, machinery and equipment investment in services
psg including government capital formation, millions of
1957 dollars
IﬁA,afigventgry;vaIue ad justment, millions of current dollars
iD = discount rate, percentage
*i; = long-term interest rate, percentage

*i, = short-term interest rate, percentage

*Alj= changes in total inventories, millions of current
dollars

EALs = changes in farm inventories, millions of current
ia
dollars

*lllin = changes in nonfarm business inventories, millions
of current dollars




Eix
ONc:

00 =

net capital stock in agriculture, fishing and
forestry, millions of 1957 dollars

net capital stock in construction, millions of 1957
dollars

net capital stock in mining and manufacturing,
millions of 1957 dollars

net capital stock in services, millions of 1957
dollars

net capital stock utilized in agriculture, fisghing
and forestry, millions of 1957 dollars

net capital stock utilized in construction, millions
of 1957 dollars

net government capital stock utilized, millions of
1957 dollars

net capital stock utilized in mining and manufacturing,
millions of 1957 dollars

net capital stock utilized in services (including
government capital formation), millions of 1957
dollars

total employment, 1000 of persons

employment in agriculture, fishing and forestry,
1000 of persons

employment in construction, 1000 of persons

employment in mining and manufacturing, 1000 of persons
employment in services, 1000 of persons

total available labor force, 1000 of persons

available labor in agriculture, fishing and forestry,
1000 of persons

available labor in construction, 1000 of persons

available labor in mining and manufacturing,
1000 of persons
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*Lg = avallable labor in services, 1000 of persons

*MTG = all housing mortgage loans approved by lending
institutions, millions of current dollars

N = Canadian population, thousands of persons

*NI = net national income, millions of current dollars

*P . = price index of gross national product, 1957=1,0

*Pa = price index of agriculture, fishing and forestry,1957=1,0

*Pq price index of construction, 1957=1,0

*Pod = pPrice index of durable goods, 1957=1,0
cd

*Pd = price index of personal expenditures on consumer
goods, 1957=1,0

PF = price index of total imports, 1957=1,0

*Ph = price index of residential construction, 1957=1.0

PI = net long-term portfolio investment, millions of

current dollars

*P, = price index of investment, 1957=1,0

*Pm = price index of mining and manufacturing, 1957=1,0

PF = import price index of mining and manufacturing goods,
m 1957=1.0

Pg = world price index of mining and manufacturing goods,

1957=1,0

*P,q = Price index of nondurable goods, 1957=1.0

*Pg = price index of services, 1957=1,0

'Qf = import price index of services, 1957=1,0

?gs = price index of services in the United States,1957=1,0
Pgs = price index of mining and manufacturing in the

United States, 1957=1.0

*P_ = price index of total exports, 1957=1,0

*
2]
i

earnings not paid out to persons, millions of current
dollars

2]
®
[}

residual error of estimate, millions of current dollars




ICA

*TI
*T
*T
TRB
uf

*V

*Va

#*yd

*Vm

%xyd

3

%
<
%

*
<
0% o

%*
<}
*

2
n¥ #
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total Canadian and net foreign assets in Canadian
chartered banks, millions of current dollars
indirect taxes, millions of current dollars
personal direct taxes, millions of current dollars
transfer payments, millions of current dollars
treasury bills, millions of current dollars
frictional unemployment rate, percentage
unemployment rate, percentage
gross domestic product, millions of 1957 dollars

gross domestic product originating in agriculture,
fishing and forestry, millions of 1957 dollars

domestic demand for gross domestic product originating
in agriculture, fishing and forestry, millions of
1957 dollars

gross domestic product originating in construction,
millions of 1957 dollars

gross domestic product originating in mining and
manufacturing, millions of 1957 dollars

domestic demand for gross domestic product,
originating in mining and manufacturing, millions
of 1957 dollars

gross domestic product originating in services,
millions of 1957 dollars

capacity production of agriculture,fishing and forestry,
millions of 1957 dollars

capacity production of construction, millions of 1957
dollars

capacity production of mining and manufacturing,
millions of 1957 dollars

capacity production of services, millions of 1957 dollars

wages, salaries and supplementary labor income,
millions of current dollars

aggregate wage rate, thousands of current dollars

wage rate in agriculture, fishing and forestry,
thousands of current dollars
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*
=
n

wage rate in construction, thousands of current dollars

WETH = weather adjustment for agricultural output, millions
of 1949 dollars

*Ww, = wage rate in mining and manufacturing, thousands of
current dollars

*wy = wage rate in services, thousands of current dollars

wgs = wage rate in United States construction, thousands
of current U,S, dollars

*Qﬁﬂs = wage rate in United States mining and manufacturing,

thousands of current U.S. dollars

wis = wage rate in United States services, thousands of

current = U,S, dollars

*X = total exports, millions of 1957 dollars

*X, = exports of agriculture, fishing and forestry,
millions of 1957 dollars

*Xm = exports of mining and manufacturing goods, millions
of 1957 dollars

*Yd = disposable income; millions of current dollars

YW = weighted national income of the United States,

United Kingdom and Japan: weights being the ratios
of Canadian exports to these countries to the total
Canadian exports, billions of 1958 dollars.

I11I Discussion of the Equations

Consumption: The consumption sector follows the national
account classification of nondurable, durable, and services,
and per capita consumption is estimated for each category.

The per capita consumption functions are simply based on
the real per capita income and on the relative prices,
Since the model is based on annual data it may be plausible
to say that current real income is the major determinant

of consumption except for durable goods, 1In this case
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consumption is likely to be influenced by the current as
well as past income in some weighted fashion, To determine
the weights of the lags on the part of income, we introduced
gamma distributed lags proposed in [9], and the estimated
time form of lags is presented in Table 1,

Table 1 The Distributed Lag Coefficients
of the Durable Consumption Equation

—%—ks’le‘k s= 1.9912

lagged periods coefficients

4017
.2938
1615
0790
.0363
.0160
. 0069

- .. .-Investment functions: "Business gross fixed capital

formation" in the national income accounts are divided into

PN

residential construction, Ih, and plant (i.é. nonresidential

construction), machinery and equipment, 1 The latter is

p.
further broken down to four sectors., If we denote net
investment by IN, and if we introduce an overall stock
ad justment of the form such as in [(4: p.25], then IN will

be given as

(87) IN = (K" - K.y) +-Tcp,-1

where 7, K*, K_1 and Cp,-l are respectively, an adjustment

coefficient, desired capital stock, lagged capital stock

and lagged capacity utilization rate, Gross investment, 1G,
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is related to net investment, IN, by the following identity
if we assume a depreciation rate of 5,
(88) 16 = IN +§K_,
Substituting (88) into Cst,we obtain
(89) I6 = AK* - (2-8)k_; + YCp, -1-

We make a hypothesis that desired capital stock, K*, is
determined by

. m
+* ,
(90) K= ;él‘p_ $V 51 +8F_50)

vhere V and F are output and a financial variable respectively,
and the distributed lag coefficients{pj} is giveh by the gamma
distributed lags:

L P, = 35°te™3,
Substitution of (90) into (89) gives rise to
om m
2 IG =Mj§1p_j‘1_j+1 +67\j§19_jF_j+1+)'Cp’_1-(3 'S)K-l'

Equation é@i) is used to estimate investment of the four

sectors. The mining and manufacturing, and service sectors use
net direct foreign investment, DI/Pk' as a financial variable,
while the construction sector uses the long-term interest rate, ij.
The agricultural, fishing and forestry sector and mining

and manufacturing sector retain the capacity utilization

variables which are not statistically significant but have

the right sign.
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The estimated time formes of the gamma distributed lags

for the investment function of each sector are presented in

Table 2,
Table 2, Gamma Distributed Lag Coefficients:
Investment
lagged periods Ioa Ipm Ipc Ipsg-GI/Pk
0 « 5065 .3970 4071 .2663
1 .2742 2943 .2931 .2928
2 .1265 .1631 . 1597 . 2044
3 .0546 .0802 .0778 ~1184
4 ,0228 .0370 .0355 ,0620
5 .0093 0164 .0L56 .0304
6 .0037 .0070 .0067 .0143
7 .0015 .0030 .0028 .0065
8 .0006 .0012 .0012 .0029

Except for the service sector, Ipsg-GI/Pk’ the distributed
lag coefficients decline like a Koyck lag.

Residential construction, I, housing starts, I;, and
housing mortgages form a triangular block: mortgages are
determined by the distributed lags of disposable income and
by the long-term interest rate, and the distributed lags of
housing mortgages determine housing starts. In turn the
distributed lags of the housing starts determine residential
construction, The distributed lag structures ére presented
in Table 3,

Table 3. Gamma Distributed Lag Coefficients:

Residential Construction, Housing Starts,
and Mortgages

8
lagged periods I, Ih MTG/P,
0 .6839 .2846 .1106
1 .2101 .2950 .2301
2 .0696 ,1990 .2333
3 .0237 L1125 .1762
4 .0082 .0578 .1132
5 .0029 .0279 .0657
6 .0010 .0129 .0355
7 .0003 .0058 .0183
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As expected the distributed lags of housing starts to
determine residential construction are short: roughly 70% of
the current housing starts determine the residential c;nstruction.
The distributed lags of mortgages to determine housing starts
and those of disposable income to determine mortgages are
longer: the peak of the former lags is in the first lagged
period while that of the latter lags is in the second lagged
period, The high interest rate tends to discourage the
demand for housing mortgages,

A change in nonfarm inventories is explained by the
real gross national product, and the stock of inventories
in the previous period. The stock of inventories has an
arbitrary origin of zero in 1947,

Exports and imperts: Exports are divided into two groupge-
exports of agricultural, fishing and forestry products, Xas
and exports of mining and manufacturing products, X,. The
former is determined by the world real income, Yw, and the
lagged dependent variable xa%-l' Attempts to introduce
relative prices were not successful, The omission of the
relative prices cannot catch the recent development in the
international wheat market.

The world income, YV, is the weighted average of national
income of United States, United Kingdom and Japan, weights
being the portions of total Canadian exports going to these
countries, The world price of mining and manufacturing
goods is constructed by the weéighted average of price indexes

of the three countries above and the weights are the same
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the ones used for YW, The relative price variable, P, /Ph,
is retained in the equation for exports of mining and
manufacturing goods, «
Imports are divided into three categories: imports of
mining and manufacturing goods, F_, imports of services, F

m
and interest and dividend payments to the foreigners, F;.

89

The first two groups, i,e. Fm and Fs, are explained by real
income and relative prices, while the last group, Fi, is
explained by a stock of net direct and portfolio investments
and the long-term interest rate, The stock of net direct
and portfolio investments is constructed by taking a moving
sum of six years, ggb (D1 + Py)_; in view of the fact
no data on stock of foreign investment are available,

Wages and prices: The wage rate in each sector is defined
. as the annual wages and supplementary income divided by the
total number of employment in that sector, The wage rate
functions are based on the general fprmulation of the Phillips
curve and of the average labor productivity, and they are
modified by the wage rates of the United States, Most of
the Canadian labor unions are in close contact with their
counterparts in the United States and their wage demand may
be influenced by how much the U.S, workers may get,

The price equations of the four sectors are the basis
of all price equations of the model, since once the sectoral
prices are determined, they in turn determine other prices,

The four sectoral prices, i,e, Pa, Pp, P., and Pg are

determined basically by mark-up equations, modified by the

rates of capacity utilization and by the "price syncronization®
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between the United States and Canada,because in sectors ..
other than the ag;iculture large Canadian corporations tend
to be U.S. subsidiaries and their pricing policies may
closely coordinate with those of their parent companies.

Labor force participatfon and ghares of available labor:
The aggregate labor participation rate, Lsup/N, is determined
by real per capita disposable income, Yd/PdN, and the real
wage rate, w/P3. The negative coefficients of the real wage
rate may indicate a trade-off between work and leisure.
However, this aggregate participation rate does not catch
any changes in the supply of labor due to changes in age
composition of population or due to a change in women's par-
ticipation rate,

To explain the equations to determine the shares of
available labor, L?/LA (i=a,m,c, and s) we shall start with
the total available labor, LA. The determination of LA
follows the formulation of Klein and Preston [6]:

l=uf
(92) 1A =L

L=un
where uf and un are the fricitional rate and the national
rate of unemployment respectively, L is the total employment.
The frictional unemployment rate may be regarded as the rate
which determines the effective full employment, and it will
change according to the institutional arrangements and statise
tical definitions of the unemployment rate. In our model
it is set at 2%, the minimum actual unemployment rate reached

in the sample period,
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'épQQeLA is computed by equation (92), the problem is

how to distribute it among the industrial sectors., Over the
long-run the sectoral distribution of labor follows a trend,
and hence this trend may be used to distribute the aggregate
available labor LA.

In the model, the trend of each sectoral share, L%/LA
(i=c,m, and s) was constructed by fitfing linear segments
between the share of labor in each sector at peak points of
aggregate labor demand rather than at peak points of sectoral
labor demand, This is because when the aggregate labor
demand reaches a peak, the unemplbyment rate, un, will tend
towards the frictional unemployment rate, uf, and thus the
aggregate available labor force LA will be close to the
actual employment, The peaks of the aggregate employment
were at 1947, 1953, 1957, 1959, 1962, 1966 and 1967.

Assuming that each sector experiences the same type
of technological change of the similar magnitude, we may
say that in the long-run, the labor share of a sector may
depend on the share of production in that sector. However,
if the wage rate of the sector is high relative to the wage
rate of the other sectors, demand for labor in the sector
under consideration may be discouraged, Based on this
argument the share of available labor in sector i, Li/LA,

1s formulated as

A
L Wy

V.
(93) —I_-% =Olo+d|Tl +dz—;- s

where Vi/V, Wi and w are respectively the share of output,

wage rate in sector i and the aggregate wage rate,
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Production functions: The production functions in the
model follow the general Cobb-Douglas form. Since we do not
have reasonable data on capital stock which are consistent
with the investment series of the national accounts, we

created utilized capital stock for sector i, Kg s by

u 9 k
(94;) : Ki = 1(%0(.934) Ipi,-k

where Ipi is gross investment in sector i, and the depreciation
rate .934 is taken from the estimate of the depreciation rate
in the manufacturing industrieg})

In estimating the production function for agriculture,
fishing and forestry we ..« a priori restricted it to the
constant returns to scale. This is because the estimated
coefficient of labor in the unrestricted production function
tended to be negative and insignificant, Employment in this
sector has been declining over years and thus it has a negative
correlation with output, For the other sectors the coefficienfs
are not restricted, but their estimates tend to indicate
constant returns to scale in these sectors,

Now we turn to the capacity production functions which
follow the Klein and Preston formulation [6]. The parameters
of the capacity production are the same as those for actual
production function but available labor, L?, and capital stock,

K;» are now used to compute the capacity output, Vt.

(1) Dominion Bureau of Statistics, Fixed Capital Flows and
Stocks Manufacturing Canada, 1926-1960, Ottawa, 1966, p.Al,
. is the average depreciation between 1947 and 1967,
The utilized capital stock series may underestimate real
capital stocks, but in the absence of capacity utilization
and capital stock data any other attempt will also be
subject to this criticism,




- 30 -

We assumed the following relationship between utilized

capital and labor:

u
K; Li
Ky 7

i

which states that the capital utilization rate is the same as

the labor utilization rate. Then we will have

LA

(96) K, = K, -iz_ .

Short- and long-term interest rates: The short=-term

interest rate is determined by the discount rate, iD,'and
the proportion that the treasury bills and day-to-day loans
take up in the total assets of the chartered banks, The
inclusion of the latter variable is due to the fact that

the 1967 Bank Act instituted the secondary reserve ratio
which may be imposed by the Bank of Canada., The secondary
reserves consist of bank cash, Canadian treasury bills issued
for a term of one year or less and day loans to money-market
dealers, Hence, it will be reasonable to expect that as

the money situation becomes tight the banks tend to switch
more to these assets from much longer commitments. The
long-term interest rate is determined by the short-term
interest rate and by the lagged long-term interest rate.

Sectoral domestic products: The sectoral domestic

products are determined in the model by such demand wariables
as consumption, investment, and government expenditures,
Once the domestic products are determined then the production

functions are used to find labor requirements to produce
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the levels of output which meet the demand.
We had difficulties in estimating domestic demand for
agricultural, fishing and forestry products, Vj, and for
mining and manufacturing products, Vg. This is mainly
because Vg and Vi are residually defined as Vg = Vg = X

and Vi = Vm - X, and because the sources of statistics for

a?*

Xq and X are not consistent with those of Va and Vm.
The determination of Vg is done in a synthetic fashion

because it has changes.in farm inventories, AIl; . /P_, and

a’
the adjustment for weather condition, WETH, If data on ..
changes in inventories which are consistent with data on
domestic product, Va5 are available, then it is desirable to
explain inventory changes and supply separately: then demand
will be determined from the identity demand = supply -

changes in inventories.

The domestic demand for mining and manufacturing is
determined by the sum of consumer durables, Cq» nondurables,cnd,
plant and equipment investment,lp, and government investment,
GIIPk, while the demand for gross domestic product originating
in construction, Vos is determined by the sum of plant and
equipment investment, Ip, residential construction, Ih’ and
government investment, GI/Pk' The demand for gross domestic
product originating in services is determined by disposable
income, Yd/Pd, and government expenditures on services, Gs/Ps'

Depreciation, corporate savings and interest on the
public debt: Depreciation allowances will be determined by
the level of net capital stock existing in the society at
the beginning of the period, K.1¢ If we have an estimate

of K-l’ then the real depreciation investment is given
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by 51(_1, where & is the depreciation raté. However,
depreciation allowances, D, in the model include value

ad justments due to price fluctuations and furthermore the

net capital stock of Canada, K_y is not available. Rather than
getting a proxy for K-l and determining real depreciation
investment, and then ad justing it for price fluctuations,

we simply made the current value of depreciation, D, determined
by the current value of gross investment, PpI1.

Earnings not paid out to persons, S., is determined by
gross domestic product of all sectors except that originating
in agriculture, fishing and foreetry, while interest on the
public debt, IPD, is determined by the long=term interest
rate, iL’ and the level of unamortized government bonds, Bg.

Iaxes and transfer payments: In the model the taxes
consist of personal direct taxes, Tp, and indirect taxes, TI'
The former is determined by the total wage bills, W, while
the latter is determined by gross national product, GNP,

The transfer payments, Tr’ will increase as the une
employment rate, un, increases while the gross national
product, GNP, indicates economy's capacity to pay the

transfer payments.

Iv, Wase-Paritz Simulations

The model includes nonlinear equations such as production
functions, price and wage equations, and the shares of
available labor equations among others. Hence, the entire
system was solved by a modified Seidel method, As a set
of initial values for iteration, the solution of the previous

period was used,.
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Using a set of exogenous variables most of which are
based on the time trend estimates, we made first the forecast
of the Canadian economy from 1969 to 1975 based on the nonwvage-
parity assumption, The values of exogenous variables used
for the forecast are presented in Table Al in Appendix,

The forecast values of GNE account, wages, employment,
unemployment rate, and prices are presented in Table 4, With
the set of exogenous variables given in appendix Table Al,
we find that the real economic growth tends to slow down
from 1971 to 1974, since the growth rates decline from 4,30%
in 1970 to 3,47% in 1971 and then they stay between 3% and
2,5% from 1972 to 1974,

One of the reasons of this pattern of growth seems to
lie on the government expenditures, which are exogenous to
the model. As clear from Table Al in Appendix,in 1969 the
government expenditures in 1957 dollars stay the same level
as in::1968, and from 1970 to 1974 the growth rate in government
spendings is between one and two percents. This slow=down in
the government spendings in 1969 seems to excert an impact
on the economy in 1970 and 1971, hence with almost one to
two year lags; the growth rate slows down in 1971 to 3.47% from
4.30% in 1970, while the price rises slacken in 1970, 1In
1975, however, the government expenditures increase by 5,1%
and this seems to be a ma jor reason in the gain in the growth
rate from 2,49% in 1974 to 3,22% in 1975,

We note here that the reaction lag between the government
spending and economic growth is not symmetric: a spending-cut
seems to have a longer reaction time until its effects are

felt in the growth rate, whereas a spending-increase has a
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Table 4 Forecast, 1969-1975: Nonwage~Parity

1969 1970 1971 1972 1973 1974 1975
1. GNE account
Personal consumption 33585 34793 35846 36795 37642 38489 39378
Government expenditure® 8794 8960 9116 9216 9411 9544 10028
Business gross investment|10636 10980 11212 - 11420 11591 11755 11986
plant, machinery and
equipment 8621 8874 9024 9152 9251 9352 9527
new residential conste
ruction 2015 2106 2188 2268 2340 2403 2459
Exports of goods and
services 13327 13968 14631 15266 15881 16445 16984
Imports of goods and
_services 13677 13864 13986 14096 14176 14366 14647
Gross National Expenditure|53176 55465 57387 _ 58978 60566 62065 64062 |
“Percentage growth of GNE 4,03 4,30 3.27 2,77 2.68 2.49 3.2
I1. Wages
Mining and manufacturing | 5,52 5.60 5.74 5.88 6,03 6,17 6,29
Construction 6,37 6.59 6.87 7.18 7.49 7.77 8,02
Services 4,87 4,94 5.04 5.16 5.29 5.42 5.56
I11. Employment
Agriculture, fishing and
forestry 743 649 644 625 641 676 725
Mining and manufacturing | 2133 2122 2111 2110 2109 2129 2167
Construction 569 560 560 551 546 550 565
Services 4504 4666 4775 4864 4936 5021 5123
Unemployment .035 . 056 .061 .065 .065 . 061 . 056
1V, Prices
Agriculture, fishing and
forestry 1.17 1.05 1.02 .99 1.00 1.02 1,07
Mining and manufacturing | 1,20 1.17 1.16 1.16 1.16 1.16 1.17
Construction 1,61 1,62 1,63 1.65 1.67 1.70 1.74
Services 1,42 1.43 1.45 1.48 1.51 1.57 1.60
Plant, machinery and
equipment 1.42 1.42 1.43 1.44 1.45 1.47 1.49
New residential const-
ruction 1.70 1.70 1.71 1.73 1.75 1.78 1.83
Gross National Product 1.34 1.33 1.33 1.34 1.35 1,37 1.39

* exogenous to the model.
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quicker reaction,

The tightening of the government expenditures seems to
slow down the price rises, but if it persists long, then it
may dampen the economic growth which is not too desirable,
Moreover, in this nonwage-parity simulation the wage and price
determination is assumed to follow its sample period behavior
pattern. Consequently if the economy were to observe stepped-
up price fixing activities in the product as well as in the
labor markets, then the gdvernment policy to cut down its
expenditure may only lead to a low economic growth with higher
price levels.

The pattern of price rises is different depending on the
types of goods and services: a noticable rige is observed
in construction and services; and the rise in construction
wage seems to be the fastest in all sectors,

Let us now turn to wage=parity simulationg?) First we
define the wage-parity that the Canadian worker receives
annually the same amount of money which his U,S. counterpart
receives, without allowing for the exchange rate differential,
Under this definition the Canadian wage in sector i, Wi,
becomes

wi=wi

where wgs is the United States wage rate in sector i.

Now let us suppose that the wage-parity is enforced in the

(2) For wage-parity simulations we use the same exogenous
variables as those used for nonwage-parity simulation,




two sectors: mining and manufacturing and services, starting
from 1969. The impacts of the wage-parity on the economic growth,
Prices and employment will depend largely on the way the wagew
parity is introduced. 1In our experiments we set up two different
ways: (1) the wage-parity is to be 100% effective in 1969 and
after, and (2) the full wage-parity is to reach in 1971 and
after with step-wise wage increases in 1969 and 1970, 1In e
order to achieve 100% wage-parity in 1971»andrafter,-the-wage
rate in mining and manufacturing has to increasge by 12.4% per
annum in 1969 and 1970, whereas in services the annual increase
of 15.8% in 1969 and 1970 will bring the %« full wage=-parity
in 1971 and after,

The simulation results for these two cases are Presented
in Table 5 and 6, We note that the enforcement of 100% parity
in 1969 tends to bring slower economic growth and higher prices
and unemployment rate than the stepwise wage increases to
attain full parity in 1970,

Given: the above result one may wonder if the labor
productivity is increased to compensate for the wage increase,
will price increases be halted ? If firms maximize shorte-run
profits and if the production functions are Cobb=Douglas,

then as shown in [4], we have

(97) P= %—(“:_L)é—j—l)

where

price of output

wage rate

P

W

L = employment
V = output

o

= the exponential coefficient of labor
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e = the elasticity of demand.
1f the average productivity increases by the same per=

centage as the wage increase, then equation (98) becomes

08)  p= () ()

where r is the rate of wage increase,

In our model the wage equation is based on equation (98)
modified by the capacity utilization and price syncronization
between Canada and the United States, For the mining and
manufacturing the estimated coefficient of wL/V is ,7307
and for services ,4230. If we take these coefficients to
represent -R'l ( ‘e'ff) in equation (97), then given the wage
increase of 12,4% per annum for mining and manufacturing

and 15,8% per annum for services, the coefficients after

the productivity increase i ( e ) in equation (98)
' d(l+ r) ‘' e+l
becomes, assuming that the elasticity of demand, e, remains

the same, .6501 for mining and manufacturing and ,3653 for

services, Hence the new price equations become
(99) P~ +43 By g = 6501 [w L/v_ =e45(w L /V ) ;11

%*
us us
+ .5453[Pm -.45Pm’_13 -.1189

(100) P, - .85 Py _;= .3653[w L, /v, -.85(wLo/V_)_;]
+ 10030V /vk -.85(Vs/VE)_;]
' us us
+.6827(P " -.85 PJS |1 -,0021

L d

The simulation results using equations (99) and (100)
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Table 6 The Step-wise Increase in Wages to Attain Full Parity
in 1970 and After _ .
1969 1970 1971 1972 1973 1974 1975
I, GNE account ,
Personal consumption 33046 33388 33327 33366 33622 |[33640
Business gross investment 10522 10592 10330 10259 10276 |10254
plant, machinery and
equipment 8508 8496 8274 8063 8048
new residential const- BV FI SRS e R
ruction 2014 2096 2156 2213 2216
Exports of goods and
services 13191 13538 13921 14572 15147 15656
Imports of goods and
services 13549 13636 13616 13401 13350 113341
Gross National Expenditure | 52319 52995 53049 53791 55092 55915
Percentagée growth of GNE 2.56 1.29 .10 .91 2,42 1,49
11. Wages
Mining and manufacturing 5,78 6.50 7.30 71.49 7.68 7.88 8,07
Construction 6,44 6.76 7.09 7.43 7.72 7.95 8.13
Services 5.33 6.18 7.16 7.37 7.57 7.78 7.99
I1I. Employment
Agriculture, fishing and 696 573 555 549 608 625 758
forestry
Mining and manufacturing 2091 1997 1924 1951 1962 1976 2030
Construction . 562 542 516 490 484 488 510
Services 4379 4358 4274 4266 4315 4351 4492
Unemployment rate .060 .110 .139 .139 .122 .115 .079
Iv,. Prices
Agriculture,fishing and 1.11 .98 .95 .94 1.00 1.02 1,17
forestry
Mining and manufacturing 1.23 1.25 1.28 1.28 1.29 1.29 1.32
Construction 1,62 1.64 1.66 1.67 1.69 1.72 1.77
Services 1.46 1.55 1.65 1.71 1.76 1,81 1.85
Plant, machinery and
equipment 1.43 1.45 1.47 1,48 1.50 1.52 1.55
New residential const-
ruction 1.70 1.72 1.74 1.76 1.78 1.81 1,87
Gross National Product 1.36 1.40 1.45 1.47 1.49 1.50 1.55
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Table 5 The Wage~Parity, 100% Effective in 1969

‘‘‘‘‘ = 1969 1970 1971 1972 1973 1974 1975
1. GNE account
Personal consumption 32172 32297 32476 32919 33025 33482 33629
‘Business gros festmer 10252 10096 10080 10125 10134 10255 10385
‘plant, machinery and
equipment 8242 8015 7956 7976 7975 8096 8223
New residential const-
ruction 2010 2681 2124 2149 2159 2159 2162
Exports of goods and
services 12718 13253 13895 14489 15065 15647 16158
Imports of goods and
services 13614 13542 13378 13439 13364 13412 13442
Gross National Expenditure | 50306 50579 052125 53721 54593 55861 56236
Percentage growth of GNE ~1.39 . 54 3.05 3,06 1,62 2,32 .67
I1. Wages
Mining and manufacturing 6.91 7.10 7.30 7.49 7.68 7.88 8.07
Construction 6.47 6.78 7.99 7.41 7.67 7.90 8,11
Services 6,74 6.95 7.16 7.37 7.57 7.78 7.99
III. Employment
Agriculture, fishing and 574 523 566 597 610 702 720
forestry
Mining and manufacturing 1954 1930 1947 1959 1957 2003 2037
Construction 541 511 498 489 483 494 508
Services 4148 4139 4172 4265 4288 4368 4401
Unemployment rate .122 .154 .149 .132 .126 . 099 . 094
IV, Prices
Agriculture, fishing and 1.01 .94 .96 .99 1,01 1.11 1.13
forestry )
Mining and manufacturing 1.31 1.29 1,29 1.30 1.29 1,31 1.32
Construction 1,62 1.63 1.65 1,67 1.70 1.74 1.78
Services 1.58 1.62 1.67 1,72 1,77 1.82 1.86
Plant,machinery and
equipment 1.46 1.46 1.48 1.49 1.50 1,53 1.54
New residantial const-
ruction 1.71 1.72 1.74 1,76 1.79 1.83 1.86
Gross National Product 1.43 1.45 1.46 1.48 1.49 1.52 1.54




Table 7 The Stepwise Increase in Wages to Attain Full
Parity in 1970 and After, Compensated by the
Lower Price Mark-up Rates

1969 1970 1971 1972 1973 1974 1975
1L, GNE account
Personal consumption 33109 33615 33686 33854 34155 34217 35101
Business gross investment 10577 10756 10668 10545 10568 10551 10767
plant, machinery and
equipment 8563 8659 8506 8337 8335 8307 8523
new residential const-
runction 2014 2097 2162 2208 2233 2244 2244
Exports of goods and .
services 13353 13806 14263 14934 15542 16054 16612
Imports of goods and
services 13382 13342 13202 916
Gross National Expenditure |52897 54164 24608 55370 56787 57664 _ 50514
Percentage growth of GNE 3.69 2.40 .82 1,39 2.56 1.54 3.21
1I1. Wages
Mining and manufacturing 5,78 6.50 7.30 7.49 7.68 7.88 8,07
Construction 6.43 6,74 7.07 7.41 7.71 7.95 8,14
Services 5.33 6.18 7.16 7.37 7.57 7.78 7.99
I11. Employment
Agriculture, fishing and 734 613 593 572 632 641 783
forestry
Mining and manufacturing 2139 2058 1986 1999 2004 2008 2062
Construction 566 552 530 504 496 499 520
Services 4399 4415 4350 4348 4498 4428 4588
Unemployment rate .047 . 089 .116 .119 .103 .098 . 060
1V, Prices
Agriculture, fishing and
forestry 1,12 .98 .95 .93 .99 1.00 1.15
Mining and manufacturing 1,20 1.21 1,22 1.22 1,22 1,22 1.24
Construction 1.62 1.64 1.65 1.66 1,68 1.71 1,76
Services 1.44 1.52 1.61 1.65 1.70 1.74 1.79
Plant, machinery and
equipment 1.42 1.44 1.46 1.46 1.48 1.49 1,52
New residential construction| 1,70 1,72 1.74 1.75 1.77 1.80 1.85
Gross National Product 1.34 1.37 1.41 1.42 1.44 1.45 1.49




are given in Table 7. We compare in Table 8 the patterns

of growth rate, price rise and unemployment among the four
different sets of simulation: (1) nonwage=-parity, (2) 100%
wage-parity in 1969 and after, (3) stepwise increase in
wages to attain full parity in 1971 and after, and (4) step-
wise increase in wages to attain full parity in 1971 and

after with the compensated price mark-up coefficients,

Table 8 Comparison of Four Simulation Sets

Percentage
(1) Nonwage=parity
1969 1970 1971 1972 1973 1974 1975 average
Growth Rate
of GNP 4,03 4,30 3,47 2.77 2,68 2,49 3,22| 3,28
| Price Rise
GNP Deflator 1.51 -.75 0.0 .75 .75 1,48 1,46 .74
Unemployment
Rate 3.5 5.6 6.1 6.5 6.5 6.1 5.6 5,7

(2) 100% Wage-parity in 1969 and after

) 1969 1970 1971 1972 1973 1974 1975| average
Growth Rate

of GNP -1.39 .54 3,05 3,06 1.62 2.32 .67 1.41

Price Rise

GNP Deflator 9.40 76 .62 1.44 1,35 1.20 2,10 2.41

Unemployment

Rate 12,2 15.4 14,9 13.2 12.6 9.9 9.,4] 12.5

(3) Stepwise Increase in Wages to Attain Full Parity in
1971 and after

1969 1970 1971 1972 1973 1974 1975 average
| Growth Kate
of GNP 2,56 1.29 .10 .91 2.42 1.49 2,78] 1.85
 Price Rise
GNP Deflator 2.81 3,24 3,86 .82 1,64 .94 3,19/ 2.36
Unemployment
Rate 6.0 11.0 13,9 13,9 12.2 11.5 7.9] 10,9




Table 8 Continued

(4) Stepwise Increase in Wages to Attain Full Parity in
1971 and after with the Compensated Price Mark-up

1969 1970 1971 1972 1973 1974 1975 laverage |
Growth Rate
of GNP 3.69 2,40 .82 1,39 2,56 1.54 3,21 2,23
Price Rise
GNP Deflator l.44 2,32 3,07 .85 1,19 .83 2,89 1.80
Unemployment
Rate 4,7 8.9 11.6 1I1.9 10.3 9.8 6.0 9,0

The average percentage figures between 1969 and 1975
indicate that the worst situation is the case (2) i,e., 100%
wage-parity in 1969 and after, and that the compensated price
mark-up [case(4)] is not sufficient to halt impacts of
wage-parity on the growth rate of the economy and on price
rises,

In our wage-parity experiments above we assumed the
par-value exchange rate, If the wage-parity arrangement
were to allow for the exchange rate differential, then the
effects on economic growth, prices and employment will be

-severer than our experiments indicate,
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Appendix Table Al The Values of the Exogenous Variables

Used for the Simulation Experiments

(2) Average values between 1958 and 1967

Variables other than Al,
estimates based on 195818 to 1967,

, WETH,

196§1) 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975
Gy 2925 | 3016 | 3165 | 3313 | 3461 | 3610 | 3758 | 3906
G 13329 | 13357 | 14013 |14668 | 15324 | 15980 |16635 |17291
Geonst | 8792 | 8794 | 8960 | 9116 | 9216 | 9411 | 9544 |10028
AL 2) | 53 25 25 25 25 25 25 25
YV 579 | 596 618 | 639 660 682 | 703 | 725
vo | 6.72| 6.91 | 7.10| 7.30 | 7.49 | 7.68 | 7.88 | 8.07
wis 7.20 | 7.31 | 7.55| 7,78 | 8,01 | 8.24 | 8,54 | 8.69
WS 6.53 | 6.74 | 6.,95| 7.16 | 7,37 | 7,57 | 7.78 | 7.99
DTDL 193 | 377 397 | 418 438 458 | 479 | 499
TRB 2124 | 1843 | 1925 | 2006 | 2087 | 2168 | 2249 | 2331
TCA 29321 | 27473 | 28753 | 30033 | 31313 | 32593 |33874 |35154
IWETH(2) 77 | =23 -23 | -23 -23 -23 | .23 | .23
Se -41 0 0 0 0 0 0 0
Pp .21 | 1,25 | 1.28 | 1.30 | 1.32 | 1.34 | 1.36 | 1.38
PP 1.16 | 1.18 | 1,20 | 1.21 | 1.22 | 1,23 | 1.24 | 1.26
e 1.25 | 1.28 | 1,31 | 1.33 | 1.35 | 1.38 | 1.40 | 1.43
Py 1.22 | 1,22 1.23 | 1.25 1,27 1.29 | 1.31 | 1.33
P> | L.16 | 1.38 | 1.41 | 1.46 | 1.47 | 1.50 | 1.53 | 1.56
pUS 1,13 | 1,10 | 1.11{ 1,12 | 1,13 | 1.13 | 1.14 | 1.15
By 18493 |19188 | 19652 |20116 | 20580 | 21044 |21508 | 21972
i 6.84 | 5,39 | 5,58 | 578 | 598 | 6.17 | 6.37 | 6.57
N 20954 (21266 | 21581 {21882 | 22155 | 22392 |22597 22770
Dy /Py 451 | 460 484 | 502 515 524 | 530 | 536
Py 929 | 972 | 1033 | 1041 | 1036 | 1029 | 1023 | 1018
Notes: (1) Actual values are used for 1968

and Se are time trend




