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CHAPTER IIL

Industrial Prices, Industrial Wages and

Inflation din Chile. A QuarterLy_Modelf.

Introduction

This chapter is divided into four sections. In the
first one we study the formation of prices in the industrial
secter. In the second section we study the specification of
the industrial wage equation (in both these sections we use
ordinary least squares as a searching procedure tc select alter
native specifications of the different equations of the subsys-
tem that will be estimatéd using a simultaneocus equation es-

1/

timation procedure) .- In the third section we estimate the
gsimultaneous model and in the fourth, we discuss the results
and analyse their implications for stabilization policy.

The data used for the empirical estimations are pre-

sented in Appendix A.

1.~ Prices in the Industrial Sector.

It is hard toe specify a price equation for an eccnomy
like the chilean one in which we have had a long history of pri
ce controls. In the period considered in this study 1963 to
1968, we have had experiences of very tight price controls. The
hipothesis that we want to test is that even in a framework of

price controls these prices keep a stable relationship to cost

1. We made only limited use of this strategy because in the
context of a simultaneous model, ordinary least square es-
timates are not only biased but also inconsistent.



and demand elements.

For commodities with free prices we arvrive to this
hipothesis from different theoretical models that we develop
balow. They imclude among others the cage of a method of
pricing consisting of a mark-up over average variable cost, and
the case of a monopolist in the commodity market that faces a
demand for his product with constant price elasticity.

For commodities under price controls this hipothesis
implies that in the price negotiations between public officials
and producers the objective elements are the behavior of cost
elements and demand pressures. This last element through the
interest of the publicofficialin the elimination of shortages
even at the cost of some price increases,

Another problem in the specification of price equation
is that in an economy with price control most of the prices are
adjusted in the same season, usually at the begining of  the
year and therefore any speciffcation of a price equation
should consider this. Fourtunatelly this is not the cage in
the industrial sector where the adjustment in prices is distri

buted along the year as is shown in the following table:



T ABLE

PRICE INCREASES IN THE
INDUSTRIAL SECTIOR

Year and Rate of change with respect to the
Quarter same quarter of the previous year.
1964 1 1968 1 28,3
2 56,2 2 29,3
3 54,2 3 32,3
4 50,9 4 36,8
1965 L 30,6 1969 1 34,5
2 26,2 2 34,9
3 26,1 3 37,1
4 26,1 4 35,7
1966 1 34,6 1970 1 39,8
2 28,6 2 38,8
3 27,9 3 36,2
4 25,8 [ 34,5
1967 1 28,2
2 28,1
3 26,4
4 23,3
Source: Different Issues Monthly Bulletin Central

Bank of Chiie.



1.1. The Model

The Industrial sector in Chile has a predominantly
monopelistic structure which we would expect in any small economy
az the chilean one.

In this respect the research done has arrived at
conclusions such as the following ones:

Ricardo Lagosg/ in his summary of conclusions says
that in 1957:

"The level of industrial concentration is rather high;
the 52 largest firms of the country (they represent less than
1% of all firms) generate 3872 of the value added in the indus-

3/

trial sector'.—

4/

Oscar Garretén and Jaime Cisternas~" ceonclude that for
1966:

"about 17% of all enterprices control 78,2% of total
assets in the corporate sector".éi

See also footnote 8 in chapter II.

In our work we will begin assuming a pricing method
that consists of a mark-up over variable cost . This mark-up

will be modified by the demand conditions in the market for

"

Chile; Antecedenlbes
Instituto de Econocunia,

2. lages, Ricardo, Indus ia ep

turales", Universidad de Chile, 1966,

3., Op.cit. page 104 Author's free translation..

4. Garretdn, Oscar and Cisternas, Jaime, "Algunas caracteristi-
cag del Proceso de Toma de Decisiones en la Gran Empresa:
La Dindmica de Concentracidén', Servicio de Cooperacidn Téc-
nica, Marzo, 1970.

5. Op.¢it. page 8. Author's free translation.



. . 6 .- . .
industrial praductST/ For commodities subject to price controls

this mark-up is the results of price negotiations.

(i) Full Cost Pricing:

In this case it is assumed that
(1.1.1) () = (+w) [Tvc(e)]

where:
TUC(t) = ULC(t) + UIMC(t) +UDMC(t) + UCC(t)
ULC(t) = Unit Labor Cost
UIMC{t) = Unit Imported Material Cost
UDMC(t) = Unit Domestic Material Cost
UCC{t) = Unit Capital Cost

U = Mark-up Coefficient.

This is a behavioral equation and as such it is enterely
compatible with the identity between price and average cost of
production:

pl(t) = ULC(t) + UIMC(t) + UDMC(t) + UCC(t) + R(t)

where: R(t) is the residual.

What equation (1.1.1) says is that given the unit costs
of that equation the residual is a consequence of the pricing

method. Furthermore this equation is incompatible in general with

6. The most important works on the specification of a price

equation from which we learned much are:

- Eckstein and G. Fromm, "The Price Equation"”, American
Economic Review, December 1968.

- R.G. Lipsey and J.M, Parkin, "Income Policy: A Re-appraisal',
Economica, May 1970.

- Bodkin, R.G., The Wage, Price, Productivity Nexus,
Philadelphia, 1966.




the assumption of profit maximization (however, see below).
Let us assume now that unit capital cost are a fixed

proportion of total unit costull This Eaét assumption implies
(1.1.2) vcc(t) = afunc(e) + UIMC(t) + UDMC(t)]

Subgtituing this last expresion in {(1.1.1) we get

pl(e) = (L+w) (1+x) [ ULC(E) + UIMC(t) + UDMC(t)]

If we differentiate this last expression with respect

to time and then divide through by Pz(t)we get:

o . & . - (4
PIgtg = (1+w) (1#2) vic(t) uLc(e) (l+u)<1+i}L§MC(t) UIMC(t)
PL{L) _ PT(t) ULC(t) PT () UIMC{t)

L]

+ (1+u) (141) UD?C(t) UDMC(t)
PT(t) UDMC (t)

Where the dots indicate time differentials:

If we assume that the shares of labor cost, domestic
material cost and imported materials cost in the value of
production are constant (this is equivalent to the fixed value
coefficients assumed by the Cauas Model to which we referred in

Chapter II) we get:

‘,I ) © ]
PT(t) _ ULC(t) UIMC(‘C) UDMC(t)
(1.1.3) pliey %1 TLcley T %2 UTMe(Ey T %3 TDMC (&)
Where: o, = (L+u ) (1+1) H%Eiﬁl , a,= (1+u)1+1)§%¥3$3l
pl(e) L (e)

7. This dis a sound hypothesis for the short rum where most of
the capital cost is a fixed cost.



UDMC (L)

pl ()

and o, = (1+u) (1+2)

If this is the case, the ratio of the coefficients in
(1.1.3) will have a clear interpretation in terms of relative
cost.,

{(ii} Profit Maximization Case:

Let us consider the case of a monopolist in the
commodity market who faces fixed prices in the market for factors
(the results would be the same up to a constant if the producer
is a monopsonist in the market for factors with constant
elasticity of demand for factors). Let us assume further that
the production function is a Cobb-Douglas. Then it can be shown
from a fundamental theorem of duality that the price of the prod
uct 1is a Cobb-Douglas function of the price of inputs with the
gsame exponents as the production function.

Thig means that

o o a
I 1 2 u
(l.l.ﬁ)lP B Wl W2 e Wu
Where:
W, = price of input j
J
aj = constant elasticity of production with respect to
factor j
B = constant related to the constant of the production

function and the elasticity of production.

From (1.1.4) we can get:

1 W, (e)



Lbet us now assume that we have four inputs: labor, capital,

imported Taw materials and domestic materials.

Therefore (1.1.5.) can be written as:

= Eéﬁii + o fﬁiﬁi -+
L wL(t) K WK(t)
vherea:!
ui= elasticity of production with
O™ elasticity of production with
%= elasticity of production with
materials
Uy elagticity of production with
materials
WLm price of labor services
W= price of capital services
wDMm price of domestic materials
WIME price of imported materials

Let us further assume that the

depreciation rate (d) on capital are

K
WK = P (d + 1)

Where PK is the price

W () ¢y
Then Wx(t) = -K
K PU(t)

most equipment is imported,

stant ratio of capital stock

Wy CE) Wy (€D

o

DM'WDM(t) M WIM(t)

respect

respect

respect

regpect

to labor
to capital

to domestic

to imported

rate of return (r) and the

constant. Then:
of capital goods.
. Now considering the Chilean case where

plant we will further have:

and assuming that there is a con- -

in egquipment to capital steck in



PRy M)

PK(t) WZM(t)

We are here implicitely assuming that the price of
imported equipment and imported raw materials have the same rate

of change.

Replacing thig last expression in (1l.1.6) we get:

pL(e) . w, () . . WIM(t} e W 8D ‘. Wy (6
PEE;S L W, () K W, (t) " DM WDMEt) M W, (t)

Due to the fact that we are studying the industrial
price equation we can further assume that the rate of change of

the price of domestic imputs is the same as that of industrial
prices. In this case we get:

"1 W (t) W (t)
17 BLE s gres v 6y gy
Pty L M
Where: o 6. + o
8l = 1~a2 and S2 = 1 - aIM
M DM

Let us now transform equation (l.1.4) from an equation
in the price of inputs to an equation in unit cosgts.
Using the assumption that the production function is

homogeneous of firat degree we have:
' aq o f o
oL . [lel] [szZ] 2 [Wm"m]
g | ] i r e 5

Where: @ is output and

Vi is the physical amount of imput i.

From this we obtain:



. : uv,.C(t)
PR -y e S
. i UV.C(t
PI{t} S 1
Where UV,C(t) = Unit. Cost of input i in period t.

Let us again assume that we have four inputs: labor,
capital, imported raw materials and domestic raw materials.
Let us asgume further that the rate of change in unit domestic
raw material prices is the same that the rate of change in in-
dustrial prices and that the rate of change in the unit cest of
capital is the éame as the rate of change in unit cost of import
ed vaw materials, This is a sound hypothesis for an econony
iike the chilean one in which most of the capital goods are

imported and most of the changes in unit costs are due to changes

in prices.: - . In this case we get:
- *

. ULC(t) UIMC(t)
(1.1.8)---”%%) 1 ULecey T Y2 TIMc(e)
Where: & a + G

v. = L v, = IM K

1 L ”uDM 2 1~ L.

Due to the assumption of constant returns we will
expect that the coefficients in (1.1.8) should add up to one.

Now we will add to the dynamic behavior of prices due
to cost elements expressed in equation (1.1.8), the demand
pressures in the market for industrial products.

The final expression for the price changes will be

given by:
« T . ol '
Po(t) _ ULCc(t) UIiMc(e) D(t)-Q(t)
(1.1.9) Loy 1 ULC(e) * Y, veo T om0 n(w

Where (D(t) is the demand for industrial products and



Q(t) dis the production of industrial products.
Now to have an explicit price equation we need to
specify the function £.

We will digtinguish three cases:

Case 1.

‘ In this case we will assume that pressures on prices
comming from the commodity market are a linear fumction of
excess demand in the commodity market,

Specifically we will assume:

D(L)-Q(t) DCE)-QCe) | . _ D(t)
FE gy )= b * 0y [ ey | = BeTPy) * Ry EGES

Where ho takes care of some upward pressures in prices
even 1f D(t) = Q(t). This will be generated mainly through
within the sector disequilibriums caused manly by changes in
the compogition of the industrial sector demand.

Unfortunately we do not have any direct measure of
demand pressures in the market for industrial products (such
as unfilled orders, inventory change, etc.). What we will do
ig to try to find a proxy for this excess demand.

We will specifically assume that in this non compet-~

itive systemthe pricing equation already discussed, assumes a
target level use of capacity. If the price determined in
(1.1.8) is too high there will be excess capacity and therefore
prices will be marked down,.

Therefore we could approximate, for a world of price
makers, the demand pressures in the market by an index of

: ‘g . 8
capacity utilization,=

8. This point is due to discussions with Professor F.M.Fisher.



Introducing this in (1.1.9) we get:

« T e b
P{t)y _ . uLc((t) UIMC(t) ~
Ll 10 ;??;; = O + 61 ﬁEET¥T'+ §2 TINE (o) + SBCU(t) + n (t)
D)

Whaeras CU(L) is an index of capacity utilization, used

CIE3)

.« a measure of the demand pressures in the market for industrial

products.

Case 2.
in this case we will assume that the pressures coming

from the demand side are some neon linear function of the excess

9/

demand in the market.= Specifically we will assume that:

mﬁg%?%ﬁi— = ko + k NLCU(t)
here!
NLCU(e) = sign (AR - 3D ) - GHER - v G O
And M( § %) is the sampling mean of ggzg
Introducing this in (1.1.9) we will get:
(1.1.11) ii(:; = f0 5 g%%%%% * ey %%%%%%% * ey NLCUCE)

+ 7 ()

To make this point-ciear.let us consider the following

example. Assume that in the first quarter of a year capacity

9. A similar treatment has been used by R.M. Solow in "Price
Expectations and the behavior of the Price Level', Manchester
University Press, 1969. :




utilization reaches its upper limit (let us say 90%) but fiscal
and monetary policy continue being expansive in the following

quarters. Our equations (1.1.10) and (1.1.11) will say that the

demand pressures remain the same as in the first quarter.

To take care of this shortcoming we will consider

another choice for the function f£.

Casa 3:
Here we will assume that:

D(t)-Q(t) 1 . .
E(W)'m mo + ml m‘ with CU{t) < r.

Where r is the upper limit to capacity utilized in

the industrial sector., In this specification when the capacity

utilized approaches its ceiling r the pressures on prices become

higher and higher becoming infinite in the limit.
Substituting this in (1.1.9) we will have:

.I L] :
Bleey ulc(e) UTIMC(t) PR -
(1.1.12) 5 PR %o * f19Tetoy Ttz Time(o)y T %3 TSCU(H

%
+ 7 (t)

Putting this in a graph we have:

L3 TICU(EY

‘1 ~ - ° .
Pl 4 ¥ BICO) _ o, “ULc(t)1+ UIMC(t)
P(t) | i 0 I TLeCo)| © P2l vMe (e |
} PT(t) 0 0
'
ll + l

Cu(t)




Hhere:

. w
ULC{E) UIMC(t) L )
[?5C(t{]g and !;IMG-E) . are somg given values of both

variables. _

in our empirical work we could not estimate an equation
1ike (1.1.9) because we did not have data on unit imported raw
material cost. Due to this fact, we had to split the change in
unit imported raw material cost into two components: change in
imported raw material prices and change in imported raw material
requirements per unit of production. '

In this way we can rewrite (1.1.9) as:

-E . .
{1.1.9)' P (&) . . ULC(t) {(t) TIM(L)
L L T L - ), o UIMCE)
Pi(t) g - 1T ULcit) 2 ?M(t) 2 UIMie)
. D(t)-Q(t)
+ 223 £( 6 Y+ n{t)
Where UIM(t) = Unit Imported raw materials in pericd

t
PM(t) = Price of Imports in period t.

And we proceed to estimate:

oI » ”M
w P (t) : : ULC(t«) 3 (t) D(t)_"Q'(t) '
(1.2.9)" meeemle = 4 [, St b [, et 4 [ f(mSteaemt ()
Pz(t) 0 1 ULc{t) 2 P"M(t) 3 Q)

If model (1.1.9) is correct, when we estimate (1.1.93"7
we are making & specification error which we should consider in
the interpretation of the final results. It is interesting to
note t%at if the rate of change in UIM{(t) is steady, its effects
will be included in the constant im (1.1.9)". Furthermore in

the Leontief constant coefficient case this rate will be zero.



1.2, Definition of variables.

i} Quarterly Price Index of Industrial Commodities:

We used the manufacturing industry component of the
wholesale price index with base in 1947. The dependent variable
in our regressions is the overlapping four quarters annual rate

of change in this index.

ii) Unit Labor Cost:

This is defined as the product of an index of wages and
salaries in the industrial sector and amn index of labor require
ments per unit of production. The Index of wages and salaries
in the Industyrial sector starts only inm April 1963. The Index
of labor requirements per unit of production was defined as a
ratio between an index of industrial employment and an index of
industrial production. There are two different production in-
dexes one computed by the National Institute of Statistic and
the other by the Association of Industrial Entrepeneurs, the
first one has a broader coverage. In our estimations we used
both and the results were slightly better for the National
Institute of Statistics Index. We report here results obtained with
this last index.

In the empirical analysis that we will discuss we con-
gsider different numbers of quarters in the definition of the
index of labor requirements. The rate of change of the unit
labor cost is defined as the overlapping four gquarters annual

rate of change in the unit labor cost.

iii) Quarterly Price Index of Imported Raw Materials:

We used the imported raw materials component of the
wholesale price index with base in 1947, The rate of change
is defined as the overlapping four quarters rate of change of

this price index,



iv) Capacity Utilization:

This ig defined as the ratio between a quarterly index
cf dindustrial p?oductionﬂand a quarterly index of maximum indus~
trial production. This last index was built using linear inter-
nelation from the peaks in the monthly index of industrial pfcéug
¢ieon. We made a correction for the level of this variable using
she capacity utilization figures estimated by the Institute of
#conomic Research of the University of Chile, for the second

half of 1961 from a survey of 42 industrial firms.

1.3. The Results:

We present in Table 1 the results of estimating the
nodel just described.ig/ (see next page)

From this table it is clear that independently of the
specification of the equation the coefficient of the rate of
charnge in imported raw material prices is fairly steady. We
also tried some distributed lags for this variable but it did
not improve the results. '

In the estimations we tried different distributed lags
in the explanatory wvariables but we always got better results
without them. This result can be due to the high speed of
adjustment to price changes for an economy with a long history

of inflation.

16. In this section we consider only the specification correspon
ding to - case 1 for the capacity utilization variable. -
This is due to the fact that most of the estimations were
done before these alternative cases were thought of, and
it was not thought worth while to rerun- these regressions
because we are mainly interested in the model in section 3
which is estimated by an estimation procedure that takes
into consideration the simultaneity of the model. At that
time we consider these alternative formulations.
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In terms of t-statistics and Rz, the equations (1.4),
f3.3) and (1.2) are the best, in the same order.

For most of these cases the sum of the coefficients
fo% the unit labor coszt and the imported raw materials vari-

bles i8 not significantly different from one as we expected a

i

priori.

It is important to note that due to the simultaneity
3f the model,the coefficients and the associated "t" statistics
do not have much value if we do not study the specific bias
introduced in the esgtimation of the ccefficients and in their
standard errores. This same argument applies to the Durbin-
Watson stetistic which is now.bnly a descriptive statistic.

In the estimation of the equations of table 1, we
implicitly introduced the assumption that the coefficient of
the rate of change in wages and the coefficient of the rate of
change in unit labor requierements were the same. Now we want
to -'split the unit labor ecost into its two components and use
regression to estimate their impact on the price variable.

In Table 2, we present the same equations, the only
difference being taht the unit labor cost has been split into
the rate of change in the index of wages and salaries and into
the rate of change in unit labor requirements. (See Table 2
into in next page).

As we gee from this table, the rate of change of unit
labor requirements has a very poor showing. In some cases it
has the wrong sign and it never hags a t statistic over 1.753
for all periods considered., Here there is almost no difference
between (2.1}, (2.2), (2.3), (2.4) and (2.5).

What puzzles us is the poor showing of the labor
requirements variable. An explanation of this can be the fact
that the dominant element in unit laber cost is the rvate of

change in industrial wages, which is around 307 for most of the
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period; and therefore this ig the variable that is used as a
sroxy for labor cost im pricing poliey.
In light of this last comment, we left out the rate

1/

uf change of unit labor requirementsim and got the results
that appear in equation (2.6).

We see that in terms of t-statistics and §2, egquation
f2.6) is slightly better that the other equations from table
2. TFurthermore the sum of the coefficients of the price vari-
ables is close to one. This is what we should expect in accor-
dance with the discussion at the beginning of this section.

This means that the data do not disprove the hypothesis
that the wage variable is the main element considered as a proxy
for unit labor cost in the pricing mechanism.

In the last section of this chapter, we will test for
non linearities in this price equation in the context of a
gimultaneous model,.

It is important to note that if we use equation (2.6)
to predict changes in industrial prices this does not include
the feed-backs that are possible. The most obvious one is
from industrial prices to cost of living and from there to
industrial wages. We will study this in more detail after

studying wéges in the industrial sector, in the nexit section.

11. This equation corresponds also to the equation (1.1.3)
considered at the beginning of this chapter.



Z.- Wages in the Industyrial Sector.

For the last twenty years in Chile we have had period
icals laws of wage increases, The main objective of these laws
have been to "protect” wage earners against the loss in real in-
come produced by inflatioﬁnig/ These laws are dictated for the
public sector and include some rules for the private sector.
fhese rules have been in the form of minimunm wage increases or
general recommendation for wage increases. The importance of
this legislation for our work is that it can include non markert
elements in the behavior of wages in the Industrial sector.

The other important point.is timing. Wage laws are

usually enacted for a calendar vear. If in the industrial sector

the increage in wages is concentrated in the first quarter of
the yeay‘thﬁre is nc point in building a quartarly model.
Fourtunatelly this is not the case for the industrial sector.
The different firms have wage negotiation all vyear long as can

be seem in the next table:

12, J. Ramos ‘in "Politica de Remuneraciones en Inflaciones Per
sistentes’” Instituto de Economia Vv Planificacisn. Univer
sidad de Chile, 1970, shows that the behavior of real
wages has not been too much related with the wage legislia
tion.




 WAGES IN THE INDUSTRIAL SECTOR

Wages and Salaries index.

Guarter (average 1965 = 100,0)
1963.2 46,1
1963.3 bé,6
1963, 4 52,3
1964, 1 60,1
lg64.2 7 68,5
1264.3 73,2
1864, 4 76,3
1865.1 81,1
1965.2 98,3
1265.3 108,2
1963.4 112 ,4
1966.1 123,3
1966.2 141,3
1966.3 148,7
1966.4 136,7
1967.1 170,4
1967.2 181,2
1967.3 194 4
1867. 4 207,4
1968.1 222,72
1968.2 238,6
1968.3 249,0
14968.4 272,7
Source: Different issues Monthly Bulletin Central

Bank.




2.1, The Model

Again, given the structure of labor organizations in
Chile, we will expect some mix of competitive and non competitive
market behavior in the determination of industrial wages.

On the competitive side we will assume that:

wit) d(t)-s(t) CL(t)
(2.1.1) 8 - g, (ELZRSE),) o SMEL 4 (o)
Where:
%%%% = Rate of change in the nominal wage rate.

d(t) = Quantity demanded.of labor.
s{(t) = Quantity supplied of labor {(labor force).

= Rate of change in the cost of living.

9§t)= Random erroy

1f we add to this the pressures on wages due to non
competitive elements in the organization of the labor market,

we will have:

W (L) d(t)-s(t) | CL{t) . |
(2.1.2) vy - Sl + B, (W y + B R E) + @(t)

The amount by which B3 differs from one is an indicator
of non competitive elements in the labor market.

Given the fact that we do not have observations for
d(t), we have to introduce some transformations to (2.1.2) before
proceeding to estimate it.

Let us describe the labor market in the following

ES



graphiﬁ/:

Where: >

H]

Supply of labor.

Demand for labor

i

Employment

ted
]
it

The distance between s and EE for w = w, and between
d and EE for w > w, is a measure of frictional unemployment.
This frictional unemployment is due mainly to lack of informa-
tion for suppliers and demanders.

For a wage rate w, below the equilibrium rate W, we

will have:

13. After the first draft of this paper was written, a paper
by Bent Hansen where he presents a similar theoreticla
analysis came to our attention. Hansen B. "Excess Demand,
Unemployment, Vacancies, and Wages'". Quarterly Jourmal of
Econeomics., Vol. LXXXIV N°1, Feb. 1970.




B C. = Excess demand for labor,
A.C = Unfilled vacancies.

A B = Measured unemployment.

For a wage rate w above the equilibrium rate w we

l’
will have:

Blcl = Excess demand for labor (negative)
AlBl = Unfilled vacancies
Alc1 = Measured unemployment

From our characterization of the labor market, it is
clear that for conditions where w < w, measured unemp loyment isg
a very bad proxy for excess demand in the labor market. Por
w > w, the higher is w the better is unemployment as a proxy for
excess demand (negative in this case).

In general we will have:

(2.1.3) 4 - 8 = V - U

" Where:
V = Total unfilled vacancies.
= Total unemployment.
It is easy to see that V = d - E and U = 8 - E, where
E = Total employment. Therefore, equilibrium in the labor market

(d = s) implies that the number of people looking for jobs .(U)
be equal to the number of unfilled vacancies (V).

The problem is that we do not have observations on V3
therefore we need to relate it to some variable for which we

have observations. We will study three different cases.
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Case 1l:

In this case we are interested in estimating the rela
sion for points where w > w., This is the case in which unemploy
ment is due mainly to the inflexibility of wages. Here we can
approximate the excess demand in the labor market by the level
of unemployment.

Specifically we will have:

dft) - s(t) = -U(t), and introducing this in (2.1.2) we get:
. w(t) _ _ U(t) ci(e) . -
Case 2:
Here we will consider the simple Phillips curve kind
of argument approximating der) - Sct) by a + O - —
s(t) U(t)/s{e)

introducing this in (2.1.2) we get:

o N CL(t)
(2.1.5) wiey T "1 + Y, U(t) /s (t) Y3 L) * ox(e)
Case 3:

The last case that we will study corresponds to a steady-
state solution which is derived from the basic Lipsey Moéel.iﬁ/
Following Lipsey, for a given wage rate, we will assume
a steady~state in which the number of people leaving jobs is
equal to the number of unemployed that find jobs.
We need to introduce some additional terms: let us

define;

L4. Lipsey, Richard G, "The Relation Between Unemployment and
the Rate of Change of Money Wage Rates in the United Kingdom,
1862~1957: A Further Analysis'. Economica, Vol XXVII, Feb.
1960. ’




8 = Number of employed that leave employment per unit of time,
F = Number of unemployed finding jobs per unit of time.

We will assume that:ia/

R = fl(E,V) and F = fz(U,V)

In the steady-state R = F implying that fl(E,V)mfz(U,V),
We can solve this for V = g(E,U) and introduce this din (2.1.3)
to get a relation among obsexved variables,

In this case we assume that fl and f2 are linear in
their arguments and are homogeneous.

Therefore,

R{t) = alE(t) 4 azv(t)

F(t) = blU(t) + bZV(t)

In the steady state:

b a
5o VB - o

E{t)
27 P2 8y 2

v(t) =

Introducing this in (2.1.2), we get:

w(t) _ E(t) U(t) CL(t)
(2.1.6) wiey T 61 ;T?T +62 ;T?T + 53 EZ??T + u(t)

Here we excluded the constant since otherwise we would
have had perfect collinearity among the regressors.

Before presenting the estimation of these three dif-
ferent equations, we will define the variablés ugsed in the

regressions,

15, It ig impoytant to note that Lipsey assumes that R is not
a function of V. We do not know what his yeason was for
including it in F and excluding it in R, If in his speci-

fication of the functions fl and f2 we introduce V in both,

then V will cancel and he will not be able to get V out of
this steady-state solution.



2.2, Definition of the wvariables

%%%% = W;ii:zgt—A} = Overlapping four quarters annual rate of
change in the Index of wages and salaries
in the industrial sector.

ggi; = Last four quarters weighted average rate of unemploy-

ment in the industrial sector. - Where the weights are

the employment levels.

giézg Overlapping four guarters annual rate of change in the
Index of retail prices.
ggz% = Last four quarters weighted average rate of employment

in the industrial sector.

2.3. The Results

Here we will present the estimates that were obtained
using ordinary least squares for the equations just presented.

These results are shown in Table 3 on next page.



H
Ly

LA

s
[aN
Y
fo

n

QI AU
Toed

H

H
0

-
(ot

134 :
A (902"
i

i
\k_.
]
t
[
-
o

! , (£61°9) Gmm
o H5H7 Bl L29° ) LGE - AR
: (0s019) (¢isco)

-

<
y
1
W
.

——
A

¥

-
e
-

[

3

Y
X

-

-
fa
amm
e
&
Ty
St
.
-
.,
e

[
-

A

7

—
e
=
¥
R
G
p
——
AN
&
WY e
:
g

-
[
s

ERLS AR

PR

£
,.
3

[ Von

ETY et N WYY

ia
™
-
(A
f
——
[S
o
o
-
=F

el
ot
N
o
Wy
o
o
L
a0
st
o~
“
WO OO Dy
1 o
l‘_‘ £y
-
o
4
o}
&3
-
it
=

UoT)
T
Wil
SL
amﬁua 28 S #




_ In examining these results, we see that (3.7) and (3.8)
zrve very similar to the equations (3.1) and (3.2) with the
constants of the latter pair playing the role of the Employment
rate terms of the former. It is easy to see this from the fact
that the employment/unemployment ratio is very close to one.
Having observed this, we discard (3.7) and (3.8).

Another important point to mention is that the coef-
ficients of change in the cost of living are very stable in
equations (3.2), (3.3), (3.5) and (3.6). Related to this it is
worth noticing that the unemployment rate or its reciprocal
explain no more than 257 of the variance of the rate of change
in wages and that the introduction of rate of change in the
cost of living improves the results quite substantially. In
this respect the results agree with those of Lipsey for England.
It is important to note that when we tried a distributed lag in
cost of living we did not improve our results. This can be due,
again to the fact that for an economy with a long history of
high inflation rate people become very sensitive toprice changes.

Finally we can see from the table that there is little
difference between equations (3.1)-(3.3) and (3.4)-(3.6)}.

To study the interaction between the price and wage
equation in the determination of the cest of living, we go to

the following section whHere we present a simultaneous model.

3. Industrial Prices, Industrial Wages and Cost of Living.

In this section we will consider, in the contex of a
simultaneous model, the equations that we studied in the first
two sections. We will discuss the problems arising from the
indiscriminate use of two stage least squares in the estimation
of this type of subsystem and later, we will estimate it using

instrumental variables.
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3.1. The Price Subsystem.

Let usz consider first the following simultaneous sub-
model :

- I : I

wo(t) _ 1 CL{t) W
(3.1.1) Wiy 1 Y T s T %t T (e

* T ‘I ° I
(3.1.2) BB op wn, LB cue) +p, BEL L Py

P7 () wo{t) PU(L)

. £ L | " m

P(t) _ P (t) (t) P{t) P
(3.1.3) PlEY ¢, ~F + ¢y =¥ + ¢y = + e (&)

PT{t) P () PU(t)

CL{t) _ P(t) P(t-1) P(t-2) P(t-3)

(3.1.4) Loy d; + 4, PeE) + d, TTIH) + d, FICEFS) + dg FCIE))

Where the variables are:

v I

wages.

annual rate of change of wholesale

annual rate of change of industrial

weighted average of capacity utilization.

annual rate of change of imported raw

annual rate of change of farm prices.

annual rate of change of Industrial

(t) _
F(t) = Four gquarters
prices.
L
gfiﬁl Four quarters
PT(t) .
prices.
Cu{t) = TFour quarters
PP (¢
mg_ml = Four guarters
P(r) material prices.
- f
R?LEL = Four quarters
P(t)
* 1
ET&EL = Four quarters
w o (t)



The derivation of equation (3.1.1) and (3.1.2) was
already discussed., What we will do now is study equations
(3.1.3) and (3.14). |

Although the wholesale price index is a linear combi-
nation of its different components with fixed weights, what
eguation (3.1.3) assumes ié that its rate of growth can be
zpproximated by a linear combination of three of its compo-

nents -“}’:"‘é/

In other words waikﬁow that:
f I S o
P(t) = af? () + aIP (t) + amP_(t) + aOP (t)

Where P°(t) is a weighted average of the other prices

of the index (see footnote 16).

Then: .-
. £ pl(ey) . m .
Beey _ _%fP (8 ey e (9 T %S P Rt
Pty P(t) Pf(t> P{t) yz{t) P(t) PP (1)

'Q, .
aOP_ft)' Po(t)

P(t) 2°(t)

4+

We are assuming that there is not too much change in

relative prices and that therefore we can write:

P(t) - e ﬁf(t} + e élgt) + e PR(t)
B(t) Tefeey 2l 3 p®yy

We will expect that these weights will add up to omne

when we estimate this equation.

16. We are leaving out the Price of other imports and the Price
of mining products but we assume that these minor components,

that have a 10% wedight in the index, will not bias the
estimation too much.



Equation (3.31.4) es included to close the model and it
implies that there is some kind of mark-up from wholesale prices
to retail prices. If the constant ﬁark up is proportional to
the wholesale price then we will expect to get & di = 1,
Furthermore in outr equation (3.1.4) we are leaving out services,
therefore the constant will take care of part of this effect
{the part correlatsd with P(t)/P(t) will be in d2)°

In the specification of equation (3.1.4) we assume that
the rate of change in the cost of living (retail prices), is
a distributed lag of the rate of change in wholesale prices.
The rate of change of wholesale prices here is as an element
of cost in retail prices. We should also add to this egquation
labor cost, but unfortunatelly there is no quarterly data for
wages in the retail sectot.

To estimate a model like this using two~stage least
squares, as G. Perryél/ did in his book, is equivalent to
assume that in each equation, excluding the four left hand
variables, the others are truly exogenous in the sense of being
uncorrelated in the probability limit with the disturbances
of that equation. This will not be true if any of these
endogenous variables has some feed back on the unemployment
rate or capacity utilization variables as surely will be the
case., Therefore it ie a mistake to assume that CU(t) and
U(t)/s(t) are truly exogenous variables and to use them as
instruments in the two—stages‘least squares estimation pro-
cedure. In the estimation procedure that we will use, we will
assume that there are other equations from a larger system that
describe the behavior of CU(t) and U(t)/s(t), and we will use
other exogenous variables as instruments in the estimation of
this subsystem. Among them will be the rate of change of the
nominal supply of money.

17. Perry, George L. "Unemployment, Money Wage Rates, and
Inflation”. The M.I.T. Press, Cambridge, U.S.A. 1966,




1.2, The Results

We will start presenting the results of the estimation
cf eguation (3.1.3). We do this because the estimated equation
will be the same for the different price sybsystems that we
will present. This is so because this is not a structural
squation and therefore we estimated it using ordinary least
guares.

When we egtimated it we got:

: ° 1 83
(3.1.3.01sq) g%% hos BLEL L 540 BCe)
(8.774Y P (&) (8,.856) P (t)

*m
+  .240 ........,..__.,,,Pm(ﬂ
(14.987) P™(t)
T o= 24,38/

The sum of the coefficients is .99, therefore for a
¢ per cent rate of growth in industrial prices, agricultural
prices and imported raw materials, the wholesale price index
increases by a rate of .9%9¢ . This is pretty close of the
coefficient of one that we expected a priori.

Now we will estimate the other equations of the price
subsystem using instrumental variables. In this subsystem the
price of farm products can be considered exogenous because most
of the farm products (including wheat and all kind of meat)
have government fixed prices. The price of imported raw
materials can be considered exogenous because its price in the

foreign exchange unit ig determined by conditions outside the

18, Humber of observations.



Chilean ecomomy, the price of foreign exzchange is determined
by the Central Bank authority, and the tariff structure is policy
determined,

On the other hand, if the Central Bank:'is fixing the
price of foreign exchange in accordance with the movement in
somsé of the priceg in ocuxr system, as has been the policy since
L1965 thie can affect the exogencus character of price of imported
raw materials, when we analyzed this hvpothesis we did not find
a high correlation between imported meterials prices and cost
of living for the period under study. We will expect some cor-
ralation anyway from the reduced form of our modsel.

In the complete system to whiech (3.1.1), (3.1.2),(3.1.3)
and (3.1.4) belong, there will he a money sector and in that
monegy sectoyr there will be a variasble called the nominail supply
of money.

We can take its rate of change as an instrument to be
used in the subsystem in which we are interested., We are not
saying that the money supply will not affect prices. The money
supply will in general affect prices in a quarterly model in
two ways: first, through the real liquid wealth affecting the
level of consumption; second, through the rate of intevest
affecting consumption and investment.

In cur model, these two effects will reinforce each
other and will affect industrial prices via the capaclty
utilization and the unemployment variables. What ws are saying
is only that the money supply in itself does not depend on other
endogenocus variables of our larger system to which (3.1.1y,
(3.31.2), {(3.1.3) and (3.1.4) belong,— 19/

13. In general the money supply is an endogenous variable in
the sense that it depends on the behavior of financial in-
termediaries (through their choice of the level of free
reserves) and of the public (through their choice ¢f the
currency demand deposit ratio). Fer a first approximation
we can take this last vatioc as constant and for a economy
with a long history of inflation take free reserves to be
near zero. Therefore we can take the money supply as exog
enpus. For an altermative formulation see Chapter IV and
V.



The results that we got for cur whole submodel using

instrumental variables were the following:

s I .
(3.1.1.3.v) Efiﬁi = -.523 4  .037 ﬁT?%TQT?T + 704 %%%%%
wo(t) (~3.762) (5.698) (6,234) °
Ingtruments s
Mee-1) M(e-2)  PP(e)  PP(e-1) PP(e) o
- ] I s s ’ ] '
M(t-1)* M{(t~2) Pm(t) Pm(t-lj Pf(t)
T = 19 DW= 2.17
M{c)

Where: ey is the overlagping four quarters amnnual rate of

growth in the nominal money supply and C is a comnstant.

The significant constant term and its negative value
in this equation is expected a priori because of the form of
the relation between excess demand and unemployment rate already
discussed., Furthermore for an unemployment rate equal to 5.535
{average for the period 1960-1968) the unemployment effect is

.67. Therefore equation (3.1.1.i.v) is transformed into

.1 M
v L) .15 + 704 CL(t) , this results makegs sense.
I, . CL(t)
w {t)
+ T *T
(3.1.2.4i.v) 248 o o777 o+ 738 YL XE) . 016 wLCU(t-1)

pl(e)  (-1.331)  (5.520) wi{e)  (4.276)

‘T
+ 407 P_(t)
(7.603) PU(t)



Instruments:

pmeey  PM(e-1)  PE(r)  M(r-1)  M(£-2)  NM(t-1)

> L ] 1] 3 C .
PPty PP(e-1)  Pi(r) M(t-1)  M(t-2)  NM(t-1)

T = 19 DW = 1.60

Where the new variable introduced is:

NM(t) _ o ML)
NM(t) square of the deviation from the mean of e

keeping the sign of the original deviation.

When we consider the alternative gspecification for the

non linearity in this equation we get:

Ly 1
. PT{t) w o (£)
(3,1.2.4i.,v)'? i -.166 <+ . 688 —-f--—--+
PU(E)  (~3.656)  (5.484) wr(t)
‘m
+  .0050 1 + .40 2LE)

L B84-CU(t~1)

(4.909) (8.387) P™(¢e)

Instruments:

PRty P™(e-1)  PE(r)  M(t-1) M(£-2) NM(t-1)
Pm(t) Pm(t-1) Pf(t) M{(t-1) M(t-2) NM(t-1)

C.

T =19 DW = 1.68

The significant constant term and itse high absolute
value in this equation is expected a priori because for CU(t)
close its average value (around .80) we will expect no demand
pressures in prices. In fact, for CU(t) equal to average

capacity utilization rate we get:



1
(;‘. 84 "‘“’cBO)

Thérefore for a situation without cost changes
wo(ty _ BP(t)

- - = 0, and without demand pressures CU(t-1)= .80,
w (L) P (t)

51
we get from this equation what we expected a priori: ET£EL =

PT(t)

For capacity at its average value we should expect

Ft%for an equal rate of change of wages and raw material prices,
industrial price should increase at the same rate. Therefore
we should test whether the sum of the coefficients of the wage
variable and the imported price variable is equal to one. The
covariance of these two coefficients is .02214, When we ran
the tegt we accepted the null hypothesis that the coefficients
add up to one.

Considering these empirical results along with the
theoretical discussion in section 1, we will use specification
¢3.1.2.1i.v)"' for the industrial price equation in what follows.

For the cost of living equation we assumed that the
weights of the distributed lag of wholesale prices follow a
second degree polynomial.

Furthermore we assumed a priori that in the explanation
of cost of living we should have the rate of change in the
wholesale index with & maximum lag of three periods. When we

. . . . 2
estimated this equation using R.Hall's program—g/, we got:

20, Hall R.E, "Polynomial Distributed Lags", Working Paper N°7,
Department of Economics, Massachusetts Institute of Technol
ogy - July 28, 1967.



(3.1.4.4.v.) %%%%% = .0391 +  .3461 %%%% + L2416 %%%5%% +
(2.553)  (4.411) (17.251)
+ L1491 %%%5%% +  .0685 g%%g%%
(4.437) - (2.007)
Instruments:
M(t-1) M(t-2)  P™(e)  P®(t-1)  Pi(&) .
» > L] ¥ > »
M(e-1) M{t-2)  P™(e)  P™(e-1) Pl (e)
T = 21 Mean lag = . 926
(4.273)

Equation (3.1.4) says taht for a y per cent steady rate
of growth in wholesale prices, retail prices increase only at
a rate of .805 v + .039. This result can be due to the fact
that we are leaving out wages in the service sector which may
be growing at a higher rate than wholesale prices,

As we sgaw in the first chapter, a basic element in
any formulation of the gstructural model of inflation is the
downward inflexibility of industrial prices.

To test for this inflexibility we estimated equation
(3.1.2.1i.v) for the periods in which the capacity uvtilization
index was lower than in the previous quarter.

The results were:
"1 ‘I
P () . -.162 + 684 Efiﬁl +

(3.1.2,i.v)" T
PT(t) (~3.475) (5.711) w (t)

1 P ()
+  .0048 T + 407 B L8)
(4.829) B84-CUCE=1) o uagy  pP(e)



Instruments:

Py PR(e-1)  PE(r)  M(e-1)  M(e-2) NM(:-1)
PPy’ pP(e-1)  PI(e)  M(e-1)  M(£-2) NM(g-1)

, C.

T = 13 DW = 2,80

We could not estimate an equation like (3.1.2.i.v)"
for the rest of the sampling period because we did not have
enough degrees of freedom to run the first stage of the
instrumental variables procedure. Considering this, we ran a
Chow test for the case of negative degrees of freedom to study
if there were differences between equation (3.1.2.i.v)" and
the one for the rest of the period. The computed F was such
that we accepted the null hypothesis of no difference for the
complete vector of regression coefficients in both periods%il

Making the same kind of test for the coefficient of
the non linear capacity variable alone, we accepted the null
hypothesis again.

If industrial prices were inflexible downward we
should have gotten a smaller coefficient for the non linear
capacity variable in the priod of slackness in the market for.
industrial products (when the capacity utilization index was
lower than in the previous quarter).

To gee this let us consider equation (3.1.2) for the

alternative definition of the capacity utilization variable,

21, For a description of chow tests see Fisher F.M.: 'Test
of Equality Between Sets of Coefficients in Two Linear
Regressions: An Expository Note'. Econmometrica, March
1970. The limitations of this tests are that we do not
know their small sample properties.




From here we get:

P(t)
JECe) 3
AU (t=-1) L84-CU(E-1) 2

Therefore we will expect that for the pariod of demand

slackness b3 would be smaller than for the rest of the period.

The hipothesis of equality was the one accepted when we ran the

test,

4.~ Analysis of the Results

Some features of these results are important to note:

1) We got better results (with the exception of the demand

2)

element in the price equation and the cost of living equation),
when we used unlagged right hand variables in the original
model.This makes a lot of sense for an economy that has had
inflation for the last one hundred years., Even more important
is the fact that this inflation has been more or less steady
in the last half of the sampling period (around 30% four
quarter annual rate of change in the cost of living index).
The coefficient of the cost of living variable in the wage
equation, contrary to what we should have expected from an
economy with a long history of inflation, is only a little
higher than the one that other pecople have gotten for econon
ies with mild inflation. This supports the Harberger
contention that: "My belief that wages should probably be
readjusted more often than once a vyear rather than less often

is regarded as heretical by some., But, in point of fact, real



dad
p—

4)

wages have historically tended to fall in periods of growing
inflation, forcing workers to bear a digpropovrtionate share
of tha burden“.agf

The rate of change in the prices of imported raw materials
i an important factor in the explanation of the rate of
change of industrial prices. TFTor a onepevcent ingrease in
the

he rate of growth of prices of imported raw materials,

direct effect is a .417% increase in the rate of growth of

indugtrial prices. This in turn will affect the rate of

change of the cost of living through equations (3.1.3 olesq)
and (3.1.4). Thig result is in agreement with the struc-
turalist theory of inflation regarding the propagation of

inflation, through increases in the price of imported raw
maﬁerials.ﬁg/

The coefficient of the non linear response to demand pres-
1
L84-CU(L=-1)"
Therefore there is

is

sures in the industrial sector (measured by
gignificantly different from zero.zﬁ!
gupport to the hypothesis that prices are demand and cost
determined.

There is no evidence of downward inflexibility of the rate
of change in industrial prices. Therefore there is no
empirical evidence for the main foundation of the structur-

alist model of inflation. Te reach a final conclusion on

this point we need more empirical evidence.

22,

23,

24,

Harberger Arnold C. "Ecomomic Policy Problems in Latin
America: A Review". Journal of Political Ecopmomy. Volume
78, # 4. This result is alsoc obtained in Ramos J.

For a summary of the structuralist and monetarist theory of
inflation, see Chapter I.

This using the asymptotic standard errors of the coefficients,



8} The coefficient of the excess demand variable in the wage
equation is higher than the coefficients obtained for more
competitive econcmies. This implies that the trade off
baetween unempleoyment and inflation is less favorable for an
economy like the Chilean one than for those economies. This
supports the structuralist thesis of slow adjustments of the

economi¢c gtructure,

Now let us study the following system of equations:

- .
wo(t) _ 1 CL{t)
T =a;ta o7y T3 Lo
wo{t)
‘T T !
PU(t) wo {(t) 1 Pt
(4.1) PRl _p o+p. ¥ LB Ly : - ).
BN 17 2 (T 3 TEA-cU(t-1) PN
ﬁ(t) - e éf(t) b e ﬁl(t) . ﬁm(t)
PLe) Lot 2 plee) 3 p™ ()
CL(t) _ P(t) P(t-1) P (£-2) P (e-3)
i) - At vyt s ety T vty T s oy

It is important to mote that (4.1) is not a cleosed
P

L84-CU(e-1)

endogenous variables whose structural equations we have neot

model because in that system U(t)/s(t) and are
written. In the structural equation for U(t)/s(t), the wage
rate will be one of the right hand variables and in the structuX
al equation for CU(t), industrial prices will be one of the
right hand variables; therefore, te consider (4,1) as a closed
model it is equivalent to leave out this feed back. The only
way to eliminate this problem is to consider a complete model
and as we said at the begining, that is not possible because

of the lack of quarterly national accounts. We tried to build

quarterly national account data from quarterly indexes but the



rasults were discouraging. Noting this we decided to formulate
s complete model uging annual data in the pext chapter.

Having thiﬁ in mind we will study the solution of (4.1)

N wi{t) ric) PE(L) , CLigy ,
for STEy Py ° pz(t) and EE?EY ignoring the feed backs.

Thig case is interesting in itself because it answers
suestions such as: suppose that the monetary and fiscal
suthovity controls unemployment and the level of demand (see
talow). Then with these two variables at certain target levels,
what will happen to industrial wages, industrial prices, whole~
sals prices and cost of living?

Before proceeding to study different policy alternative
let us study how well the model worke during the sampling periods.
This test is interesting because until now we have tested how
the different equations perform by themselves but not in the
context of a simultaneous model.

When we simulated our model for the part of the sampling
period that is common in the estimation of our four equations we

got the following results:
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From these tables we can see that on an overall view
the model does quite well. The mean squeare errors are very low,
the highest being .049 for the wage equation,

The simulation results suggest that from the last
quarter of 1966 to the third quarter of 1967 we are missing some
thing. Our model systematically over shoots the actual values
for the different endogencus variables. If we stop to think
what the cause of these results is, we see that this period was
characterized by tight controls for the prices of products in

3/

the cost of living index.gw There are two reasons why our model
over shoots the actual figures. First, our high simulated rate
of change in cost of living creates an over shooting in wages.
This over shooting in wages plus the increase in capacity

utilized in the industrial sector {(associated with the increase

in quantity demanded coming from the low reatil prices) implies
an over shooting in industrial prices. From here on the dynam
igs of our model continues working.

It is important to indicate that this expansion in the
industrial sector was obtained on top of a decline in economic
activity coming mainly from a decrease in:government expenditures
in public housing. We see that our model does not pick up the
impact of these price controls. '

The easiest way of including the price controls in
our model is through a dummy variable that will take care of
"the downward pressures in retail prices for the four gquarters
already discussed.

When we did this in the equation for the cost of liv-

ing, we got:

25. For a study that shows that with Law N°16464 of 1966 price
controls were intensified in the 1966~1967 period, see De
La Cuadra, Sergio. El Control de Precios en Chile. Cen-
tro de Estudios Socio~Econdmicos (CESEC)., Undated.



L}

) cL{t) é(t)
(3.1.4.4.9)" - .0598 - .0325 da(g) + 3237 +
CL(e) (3.708)  (-2.349) (4.615) £
P(t-1) P(t-2)
+ L2277 BLe=d) J1417 RLezZ)
(16.56) E(e-1) (4.768y  E(E=2)
| P (t-3)
+ 0658 =LEr3)
(2.187y Fle-3)

Instruments:

Py PR(e-1 PR(e)  M(e-1) M(e-2)
» i 3

© foom f : > G-
PUCE) PU(e-1} PT(t) M(t-1) M{t-2)
T = 21 Mean Lag = .934
{(4,823)

Here using a one tail test all the coefficients are
significant at a 2.5% level., Therefore we see that the intro-
duction of & dummy for the price controls of the period 1966-4
to 1967-3 captures what we wanted to describe.

To see how the incorporation of equation (3.1.4.4i.v)"'
affects the working of the model let us simulate the model
formed by equatioms (3.1.1l.i.v), (3.1.2.i.v)', (3.1.3 olsq) and
(3.3.4.i.v)' for the sampling period.

When we ran the simulation we got the feollowing results:
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We see that all the root mean squeare BIXOrs are now
lower,

Using these simulated values as benchmark values, let
us use now this system to study different policies.

Let us considey first a set of figcal and monetary
rolicies aimed at achieving & 5.0% rate of unemployment (against
an avervage of 5,53 for the period 1960-~1968) and to increase the
capacity utilized in the industrial sector to .81 (against an
average of .796 for the period 1960-68).

When we ran th?se simulations keeping the obserbed
?f(t) and PP (L)

f

- we got:
B () Pt

values of
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From these tables we see that these targets with res-
pect to unemployment and capacity utilization, imply and increa
se in the rate of growth in cost of living of arocund 1.8%.
furrhevmorve for the year 1968 this increase is around 4.8%.

Let us study now the implications of a pelicy having
the same targets with respect to capacity utilized and unemploy
ment but assuming that tariffs and international prices are
congtant and that the devaluation rate is equal teo the rate of
change in the cost of living index and that the real agricul-
tural prices improve at a 2% rate with respect to the cost of
living. This set of policies is very near to what was proposed
at the beginning of 1965,

When we ran the simulations with these assumptionsg we

got the following results:
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From these tables we see that in this case the rate
of inflation would have been around 10.6% higher than the actual
one. This casts some additional light on the importance of im-:
ported raw materials prices in the rate of inflation.Furthermore
thig explains also the role of the decline in the rate of growth
of the price of imported raw materiale in the yvears 1965-1966
in the deceleration of the inflation.

Let us assume now that fiscal and monetary policy are

oriented toward a 4.5% unemployment rate and a .82 capacity

utilization in the industrial segtor. Whenﬁ¥e ran the simulations
; , ) ) pm P
with the historical figures for PoLL) and P Le) we got the
m £,
Po(e) Pt}

following results:
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From these tables we see that an additional .5% cut in
the unemployment rate and an additional 17 increase in capacity
wtilization in the industrial sector, increase the inflation
rate by 4.8%. Al these results were estimated assuming no
change in zfi&l and PI (L) . When we studied again the case

with: ?m(t) Pf(g}
pE(E) op oy
e g £
cL{t) _ E (t) and Po(t) ?L(t) 0.02
L) PR . 4 GL(e)

CL(t)

we got the following results:
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From these tables we observe that for a situation with
constant tariffs and interpational prices in which the devaluation
rate is equal to the inflation rate and there is an improvement
of 2% in agricultural prices, the increase in the rate of
infilation is dramatic, The average increase is of 23%Z in the
four quarters rate of change. This result is substantially
higher than the 72 we got for the case in which the rates of
change of these two prices were kept at their historical levels,
These results again are due to the strong dynamic, from cost
and demand to prices, that exists in the short run,

Let us consider now this last model in a steadyv-state

situation characterized by:

m............-:f‘"......__-_ = —-e-u--u}-:-—-—-«w-u—« =8 m =y E-..:.E....E.E.l = §
5 " s »
Ue) /s (t) L 84~-CU(t) Pm(t) Pf(t)
for all t.-
In this case the model reduces to the following system
of difference aquations:gé/
‘1 .
L8 o 523+ L0370 + .704 %%%%%
wo(t) .
élgt) %I(t)
=7 = - ,166 + .688 -+ L0038 4+ 406 v
PT(t) wo ()
P(t) pl(e)
{4.2) === = (408 - + 240 v + (340 8§
P(t) P (t)
SLEE) | gsgg + L3237 2LEL 4 ppyy BLESD) o g4y RLEZ2)
CL(t) P(L) P{t-1) P(t=-2)
+ ,0658 Eiilil

P(t-3)

36. This is so for the periods in which the dummy variable
of cost of living egquation is equal to zero.
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From this system we want to gtudy the behavior of the

cost of living wvariable.

Solving (4.2) for %%%%% we get:
(4.3) %%%%% = —~, 1101 + .0084 o + L0017 B + L3289y +
+ .27576 + .0481 Wgzgt:g + .0299 mﬁiﬁiig +
+ .0139 Wﬁigtj;

From the characteristic equation of this difference

equation we get that the three roots are:
~-,2641; .15603 + ,0965 V-3 ;s 13603 -~ L0965 /-3,

Therefore all roots are within the unit circle and
the stationary equilibrium level for the rate of change in the

cost of living is given by:
(4.4) Z = - ,1212 + ,0093a + ,0018%8 + ,3622y + ,.30365

Let ug study now the behavior of Z as a function of
the different parameters involved.

From (4.4) we have:
——— 3622

This means that for a 10% increase in the rate of
growth of the price of imported raw materials (via devaluation,
say), the rate of growth in the cost of living increases by
a 3.627.

%E = .3036, for a 10% increase in the rate of growth
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of the price of farm products, the rate of growth of cost of
iiving inéreases by 3.036%.

Let us first consider what the trade-off between un-

emp loyment and cost of living is for v = § = 0 and a capacity
utilization level equal to its average (8 = m@z“%wmgg = 257%.

In this case we get from (4.4):
£4.5) Z = -« 0737 4+ .0093 a4

Solving (4.5) for o when Z = 0, we get what is called
the "natural rate of unemploymént". In this case we get 12.6%,
Therefore, we get that with constant prices of imported raw
materials and with constant prices of farm products, stability
in the cost of living requires an unemployment rate in the
industrial sector of 12.6%.

Now we shall study what happens to Z under different
fiscal and monetary policies.

We will try to consider the closest case to Chilean
reality. Assuming that the government follows a monetary and
fiscal policy oriented toward keeping the unemployment rate in
the industrial sector at 5% (against a 1960-68 average of
3.33%) and toward keeping capacity utilized at the average for
the period (8 = 25.0) and toward a lomg run policy of impreving
the terms of trade for agriculture products by 100s per cent
per period ( 8~ Z = 8(l + Z), (this last policy to incentive
agricultural production), then from (4.4) we will have:

L1123 - 3622 v . 3036 s

T TTTR0%6(F sy YT 3036(TFey T TTS056 0T TS

Let us assume now that the situation in the foreign

trade sector is such that we do net need to devalue {yv = 0).
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In this case even if we keep constant the agricultural terms

of trade {8 = 0), inflation will be 16.1%. If the four gquarters
devaluation rate is 25% and the improvement in the agricultural
prices is 3%, then we get a four quarter vate of inflation of
30.5%2. This rate is very close to the actual rate in Chile.

We conclude from thig simple model, that the problems
facing the Chilean economy are more fundamental than the
structuralist's thewis postulates. Even without structural
problems (in the sense that the development of the agriculture
and foreign trade sector allows growth with (v = s = G)),
stability requires an unemployment rate in the industrial sector
of 12.6%.

This unemployment rate was obtained without considering
the effect of the generation of employment in the agricultural
and foreign trade sectors on the cost of living - industrial
unemploymént trade off.

Although this simple model is very powerful in the
explanation of price behavior, in Chile the role of fiscal and
monetary policy appears only implicity., To study this explicitly,
we go to the following chapter, where we study a complete

macreoeconomic model.
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