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As the number of theoretical articles on the macroeconomic
impact of indexation continues to grow, there has been little par—
allel empirical investigation. The reasons for this asymmetry
appear to be both the inappropriateness of existing models for the
systematic handling of indexation, and the theoretical uncertain-
ties as to the appropriate questions or likely outcomes. The
present study attempts to redress this asymmetry by investigating,
through simulation, the likely impacts of indexation. The present analy-
s8is will build upon the theoretical work in the area, however. This
is evidenced by the method of indexation considered, and the focal
questions addressed.

In terms of the method of indexation examined, the work of Gultekin
and Santomero (1976A) indicates that an economy with any indexation
of prices to wage movements or input costs is inherently less
stable than the non-indexed regime. On the other hand, wage move-
ments that are linked to price variability render the economy more
stable. Accordingly, the present study will limit its investigation
to wage indexation only, with some consideration given to interest
rate adjustments as well.

On the theoretical priors regarding the effect of indexation,
the current literature is much less certain. On the unemployment
side, the works of Fischer (1976) and Gray (19764, 1976B) indicate
that full indexation will successfully dampen labor market disequili-
brium for monetary disturbances while exacerbating real disturbances.
The work of Gultekin and Santomero (1976B), however, suggests that
indexation reduces labor market disturbances for both real and monetary
shocks. It, therefore, suggests that the indexed regime should do

uniformly better than a non-indexed economy subjected to the same



disturbance vector. On the inflation front, the work of Heller (1974)
and Gultekin and Santomero (1976B) suggest that indexed regimes
exhibit greater price movement. The current study investigates the
inflationary tendency alleged by these researchers.

In addition to these more obvious questions, the present
study also investigates three related issues. The first is the
suggestion by Friedman (1974) and indeed much of the literature
on price dynamics,l that indicates the economy will approach
de facto indexation of wages to prices by the formation of expec-
tations of price inflation as a motive force in wage dynamics., It
has been shown in Gultekin and Santomero (1976A) that indexation
is the limiting case of the adjustment of wage movements to expected
inflation. 1In this limit, then, the two regimes are identical,
It is of considerable interest to the policymaker whether the econ-
omy is converging to this equivalency given the experiences of the
last decade. The second issue investigated here is the
impact that the timing of indexation will have in the time series
behavior of relevant variables. If the use of indexation proves
desirable, the question of the optimal timing within a business
cycle to institute this one-time change will be considered. The
concern here is whether or not the economy will react differently
to the implementation of indexation during the trough or the peak of
@ business cycle. Finally, the policy response of indexed and
non~indexed regimes is explored.

The results obtained from the analysis of these questions may

be summarized as follows. First, wage indexation improves social

lsee Fischer (1972), Barro (1972) and Stein (1971), as well as
the natural rate literature on the equivalent subject area.



welfare by reducing the quantity of unemployment in the sample period.
However, this is accomplished only at the expense of higher inflation
rates. GSecond, a very simple form of wage indexation proves quite
adequate to obtain these desired results. Third, the economy of the last
decade does, indeed, appear to be similar to the indexed regime. A
reestimation of the model used shows an increase in the importance of
observed inflation on nominal wage contracts in recent years. Fourth,
the results indicate that whether it is instituted in expansionary or
contractionary periods depends on whether policymakers weigh the unem
ployment rate or the inflation rate more heavily. Fifth and finally,
from a policy point of view, an economy with wages indexed by prices
tends to exhibit relatively more stable employment levels but more
inflation variability. As a matter of fact, if policymakers are more
interested in lowering the rate of unemployment than fighting the rate

of inflation, their task may be easier in an indexed environment.

I. THE PINDYCK MODEL

One of the reasons that has been offered for the lack of research on
the impact of indexation using econometric models is the difficulty in
obtaining a model appropriate to the task. The problem requires a model
that estimates both nominal wages and prices, and is sufficiently smaill
to capture the essence of the impact of indexation without being lost in
detail. Also needed is a model that can be simulated for sufficient out-
of-sample periods. While larger models2 generally derive quarterly esti-
mates of nominal wages and prices, their size often precludes exact

isolation of cause and effect, for which reason these models were felt

2For example, the reader is referred to the Wharton Model, the MPS
model, etc.



inappropriate for the present study. On the other hand, the smaller models3
generally use annual data and often derive only real variables, rather than
the nominal values of interest here.

A second problem in selecting a model relates to the period over which
it was estimated. It will be recalled that the exercise requires that a
model with no incorporation of expected inflation be analyzed in order to
investigate the impact of such a change, through general indexatiomn. If
the model had been estimated beyond, say, the mid 1960's, one would
anticipate that all estimated regressions would incorporate some recog-
nition of the then still moderate inflation rate. This is not to imply
that a post 1960 model is inappropriate, however. Rather, our ability
to extract the exact portion of price expectations from the model, so
that full indexation may be considered, is very limited, Therefore,
one would have greater confidence in the results if the sample period
omitted periods of substantial inflation. Doing so would yield a model
of the "real" economy on which indexation can be explicitly imposed.
Of course, such a choice is not without cost. If the structure of the
economy has changed significantly, a model estimated over a more distant
period may be suspect.

The model that appeared to balance these criteria for selection,
and which was employed in the analysis below is the small quarterly model
of the U. S. economy developed by Pindyek (1973). This model is highly
aggregated, completely linear and contains nine behavioral equations
together with a tax relation and an income indentity. The model was

estimated over the period 19551 to 19661V.

3For example, the reader is referred to Klein-Goldberger, Moroney-
Mason, etec.



Table 1

Original Model Specification
and
Data Source and Definition

I. Estimated Equations
(1) € = 0.4152YD - O.2819YD_l + 8.1743W_1 ~ 2.3676AF +
(8.25) (-4.80) (1.73) (-2.29)

+ 0.7596C_, +5.2988
(10.34) (2.17)

R2 = 0.9991, SER = 1.594, F = 10,280. DW = 1.95, p = —0.400

(2) AINR = 0.15694YD + 0.0443AYD_, - 1.35634RL_,
(7.08) (1.97) (-1.57)
+ 0.3397AINR ) - 0.0042(INR_,+ INR_,)

(3.73) (-2.44)

2
R = 0.178, SER = 0.744, F = 29.3, DW = 1.98, P = -0.335

(3) IR = 0.0127YD - 0.550(R ., + R

5 T R_jy = 0.603IR | + 6.65
(5.49)  (-6.22)

(12.83)  (5.84)

2
R™=10.992, SER - 0.582, F = 184.9, DW = 1.64, o = 0.700

(4) IIN = 0.0113YD + 0.4647A2YD - 0.6002A2C + 0.421911N_l
(2.08) (5.93) (-3.72) (4.60)

-2.4615

R® = 0.740, SER = 2.228, F = 33.5, DW = 2.28, o = 0.400.

(5) R = 0.0071YD + 0.0344AYD ~ 0.1648AM + 0.4791AP + 0.3745R_1 - 1.4734
(3.66) (3.13) (-2.26) (2.48) (3.19) (-2.74)

R® = 0.883, SER = 0.336, F = 68.2, DW = 1.90, p = 0.400



Table 1 cont.

(6) RL = 0.0598R + 0.00554,YD + 0.8715RL . + 0.3126

(1.43)  (2.05) %  (12.38) ' (1.62)

R2 = 0.941, SER = 0.1358, F = 292, DW = 1.97, p= 0.250

(7) P = 6.281W_, + 0.0195(Y_, - ¥DP_)) - 0.03281IN_, - 0.0156VD
(7.71) (4.37) (=3.50) (-3.09)
+ 0.8040P_, + 14.552
(10.20) (6.54)
R? = 0.984, SER = 0.195, F = 710.3, DW = 2.47, p = 0.500
(8) UR = - 0.00043AYD - 0.00032YD_, + 0.00244_, - 0.00014(YD_, - YDP_
(=4.94) (=4.02) (2.56) (=2.04)

+ 0.8047UR_, + 0.0065
(8.88) (1.58)

®% = 0.953, SER = 0.0023, F = 185.5, D¥ = 1.11, p= 0.050

(9) W= 10.0105P + 0.0011YD + 0.00012AYD - 0.8277UR_

(3.37) 2 (3.73) 1 (2.98) (-3.39) %
+ 0.6269W_ - 0.6850
(5.92) (=3.35)

R2 = (.9992, SER = 0.0117, F = 11.940, DW = 1.87, p = 0.0200

IT. Relations

(10) GNP C+ INR + IR + IIN + G

GNP - T

(11) YD



Table 1 cont.

TII1. Definitions and Data Sources

C$ Total personal consumption expenditures, billions of
current dollars.
INRS Gross private domestic investment in non-residential

structures and producers durable equipment, billions
of current dollars.

IRS Value of new additions and alterations to private non-
farm residential buildings, billions of current dollars.

IINS Change in business inventories, total, billions of
current dollars.

G$ Government purchases of goods and services, total,
billions of current deollars.

PC Implicit price deflator, personal consumptions expend-
itures 1958 = 100,

PNR Implicit price deflator, non-residential fixed invest-
ment 1958 = 100.

PR Implicit price deflator, non-farm residential structures
1958 = 100.

PG Implicit price deflator, government purchases of goods
and services 1958 = 100.

P Implicit price deflator, GNP 1958 = 100.

C 160.cC8/pPC

INR 100.INRS/PNR

IR 100.IRS$/PR

IIN 100.1INS/P

G 100.G$/PG

I INR + TR + IIN

Y C+1+ G

FR Federal Government receipts, billions of current dollars.

FTR Total Federal transfer payments, billions of current
dollars.

T FR - FTR

t T = tY. Estimated value of t = (.15

YD (1-t)Y.

MC Currency outside the treasury, the Federal Reserve System,

and the vaults of all commercial banks. Billions of
current dollars, seasonally adjusted average during
quarter. Source: Federal Reserve Bulletin.

MD Demand deposits at all commercial banks, other than those
due to domestic commercial banks and the U.S. Government.
Billions of current dollars, seasonally adjusted average
during quarter. Source: Federal Reserve Bulletin.

M MC + MD

R Average market yield (bank discount rate) on U.S. Govern—
ment 3-month bills. Percent per annum, average during
quarter. Source: Federal Reserve Bulletin.

RL Yield on long-term U.S. Government bonds (maturing or
callable in 10 or more years). Percent per annum, average
during quarter. Source: Federal Reserve Bulletin.

WS Wages and salaries (component of national income}, billions

of current dollars.



Table 1 cont.

H

LF

UR

Quarterly man-hours (all persons) in the total private
economy, seasonally adjusted at annual rates, millions
of persons.

1000.WS/H (hourly money-wage rate)

Total unemployment, millions of persons, seasonally
adjusted, averaging during quarter. Source: Employ-
ment and Earnings.

Civilian labor force, millions of persons, seasonally
adjusted, average during quarter. Source: Employment
and Earnings.

U/LF (unemploymeqt rate)



The estimated equations are contained in Table l.4 In sample
simulations of the model, as reported by Pindyck, are quite pood. 1Its
out-of-sample behavior will, of course, not be as accurate. However,
given the presence of substantial inflation in the post sample decade,
one should not expect it to forecast well. Essentially, if the under-
lying structure of the economy has been altered by the acceptance of a
substantial inflation rate, the model will, in effect, be invalid for
post sample prediction. This, however, should not concern us here,
since what we require for the simulation of indexation is a model that
performs well during a period of stable prices, not rising inflation.

The behavior of the model over the period 19661V to 19751V, therefore,
should he viewed as a control simulation characterizing the behavior of
the economy without adjustments due to expected inflation. In other words,
such a simulation can be interpreted as a rough approximation of the
behavior of the "real" economy during this time period. Out-of-~sample
simulation results for the three variables of interest, inflation, unemploy-
ment and the short-term interest rate are presented in Figures 1, 2, and
3. It will be immediately obvious that the behavior of the economy is
markedly different from the control simulation. This is, to a large
degree, traceable to the absence of inflationary adjustment in the model.
Notice that prices predicted by the model rise very slowly. Examining the
estimated equation indicates the reason for the discrepancy. In equation
(7) of Table 1, note that prices do not move according to any inflationary

expectations., Rather, prices move downward in

4A reestimation of the model using currently available data for the
1955 to 1966 peried results in a nearly identical set of coefficients.
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absolute terms when faced with excess potential supply. In a period

of stable prices, where expected inflation is zero, this seems
appropriate. 1In a period of rising prices, however, one may expect
such movement around a general non-zero inflation trend. The predicted
interest rates also move slowly relative to actual values and can be
viewed as an approximation to real interest rates. In any case

the out-of-sample behavior of the model will serve as a valid control
upon which to impose various indexation schemes. Changes in the actual

values of the three key variables are considered further in Section IIT,

IT. SIMULATING INDEXATION

As noted In the introduction, indexation may take many forms.
Following the theoretical work, however, we will limit the regimes
considered here to only a small subset. The indexation scheme must
be potentially constructive and administratively manageable. Nomi-
nal wages will be indexed by the rate of change in prices with the
indexation of interest rate considered as an additional investiga-
tive area.

Indexation of wages will take the form,
AP
(1) W=Wl+5) WA+
with interest rate indexation of the form

2 - ! AP = R .}_
R - R — - T,

Since the model was estimated over a period of low inflation rates R can

be viewed as being akin to the real short-term rate. Furthermore, it is
this rate that enters the residential structures (IR} equation and the
long-term rate equation (RL)}. Therefore, in order to preserve the internal
consistency of the model, when R is indexed, it is R and not R+m that

feeds back on the rest of the model. The analysis will consider wage
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indexation separately and jointly with interest rate adjustment. These

two are segmented because they are effectively separable issues. The
desirability of indexation, in general, is its ability to circumvent the
frictions of the market. If these frictions exist to a much smaller extent
in the capital market, the use of indexation in interest rates may prove

of little service. This will be investigated below.

Using indexation in the forms specified in equations (1) and (2)
requires consideration of the mechanics of its implementation, Essentially,
time dimensions must be specified, and the lag with which wages and interest
rates are to adjust to prices must be made explicit. For the purposes of
the present simulations, several alternative inflation adjustment periods
were examined. The results reported here assumed that wage and interest
rates are adjusted quarterly by an index which is, alternatively, a quarter
lag, a two quarter lag, and a one year lag of actual inflation.

Two methods of simulation were employed to analyze the impact
of indexation. First, the basic model was simulated out-of-sample from
19681 to 1975IV without being indexed. This was taken as the controel
experiment. Next, the various forms of indexation were imposed upon the
model in identical simulations over the full out-of-sample period. These
results were then compared to the control simulation. A second method
of simulation was also employed, however. In this form, the simulation
period was divided into four separate eight quarter subperiods for shorter
simulations. At the start of each subperiod, the model was reinitialized
S0 as to reduce the error build-up that generally occurs in longer run
simulations,

For each method, ex-post predicted time series on all variables were
obtained. These were then compared using a weighting of three endogenously
determined variables, price inflation, unemployment, and interest rates.

Specifically, the form of the weighting scheme used



15

included inflation and unemployment as arguments, and experimented
with the inclusion of both nominal and ex post real rates. The

general form was

32
(3) Q= I (uiﬂt + BiUt + YiRt)

t=1
where the weighting values varied from Zero to ten. The polar
extremes of these weights, and the resultant Q values are presented
in Table 2. Table 2A compares results of indexation, relative to
the control, using a single 32 quarter simulation, while Table 2B
reports the results of four non—overlapping eight-quarter simu-
lations, The Q weights for each colum of Table 2B were obtained
by summing the Q weights of the four relevant simulations.
The relative ranking of an indexation scheme in terms of its
Q values, which can be thought of as crude forms of a welfare
index, are used to compare the behavior of the various indexation

schemes,

Interestingly enough, in Table 2A, virtually all the comparisons
by Q weights suggest that wage and interest rate indexation using
the past period's rate of inflation is the most successful in keeping
down both the rate of inflation and the unemployment rate. The simple wage
indexation scheme dominates (in the sense that it has lower Q weights)
the control simulation for the Q indexes that give heavier weights to

the unemployment rate, or both unemployment and the
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ex post real rate of interest, as in (Q3, Q6), but is dominated by the
control for other weighting schemes. This Table suggests that the net
effect of indexation is an increase in inflation, and a slight reduction in
unemployment, relative to the control simulation. In weighing its
desireability the key determinant becomes the relative importance

placed on U and 7 in the social welfare function. Weighing each of the
arguments in the Q indexes equally results in small differences between
indexed and non-indexed regimes as lower Uis being attained at the cost of
higher 7 in the index scenario (Ql, Q4, Ql1). The Q values for regimes
that index both wages and interest rates compare less favorably than

regimes that only index wages.

In Table 2B the indexed model does not dominate the control simu-
lation. However, for these same weighting schemes (i.e. Q3, Q6,
Q13,), the results of the control and indexed simulations are
very close. Thus, for these simulations, as in those presented in
Table 2A, the losses on the inflation front due to indexation are

dominated and here are not offset by lowering the unemployment rate.

The diffefence between Tables 2A and 2B, especially the lower
Q values of the latter, can be explained in the context of the model
performance relative to what actually happen from 1968 to 1975.
The model generally underestimates the rate of inflation and over-
estimates the unemployment rate. The reinitializations of the
model needed to obtain Table 2B values generally lowered the ex post
unemployment forecasts of the model more than they raised the ex post
inflation forecasts. Consequently, on the margin, it shifts the Q rank-
ings against the indexed regime.
In all, the results obtained suggest there is a tradeoff associated
with moving towards a fully indexed economy. Only if the policy maker weighs

unemployment quite highly do the results suggest indexation is desireable.



Weights *
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Ql4
Q15
QL6

Q17

TABLE 3

COMPARING THE OPTIMAL INDEXATION SCHEMES
WITH THE HISTORICAL TIME SERIES

Indexation Indexation
Method 1 Actual Method 2
270.21 310.33 199.95
638.81 1742.5 430.39
2333.5 1671.1 1758.9
414 .49 318.2 335.32
1713 389.02 1553.7
2477 .7 1679 1904.5
738.09 1750.4 565.76
2846.4 3111,2 2134.9
2081.6 1821.,2 1784.1
3776.2 1749.8 3122.8
455.45 477.33 360.92
2122.6 1980.3 1809.7

2518.7 1838.1 1930
824.05 1909.5 591.36
2887.3 3270.3 2160.5
2491.2 3412.5 2040.1
4185.9 3341.1 3378.8

*The Q Weights are defined in Table 2A.
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However greater employment is only accomplished at the cost of higher

inflation.

III. TMPLIED INDEXATTION AND RE-ESTIMATION

Thus far, the comparison of results has used the control simu-
lation as a point of reference. As noted above, this was done to
isolate the impact of inflation from the structure of the economy.
However, the behavior of the historical time series in the Q wel-
fare indexes is of some interest in itself. In order to calculate. the
Q values for the historical series ex éost real interest rates were used
for Q4 through Q10 and nominal interest rates were used for Q11 through Q17.
Table 3 compares the historical time series with the optimal indexation
regimes of Tables 2A and 2B. The results are somewhat mixed. The indexed
regimes are generally more optimal (in the sense that they have lowered Q
values) than the actual data when the rate of inflation and the unemploy-
ment rate are given equal weights or the former is given a higher weight
(@1, Q2, Q7, Q8, Q11, Ql4, Q15, Q16). The opposite is true when the rate
of unemployment and the ex post real interest rate are given larger
weights (Q3, Q6, Q13, Q17). These results can also be attributed to
the propensity of the model both in its contrel and indexed form to
underestimate the rate of inflation and overestimate the unemployment
rate during this period. If this tendency of the model is considered
when a comparison of the Q values is made, the index simulation is
quite comparable into total Q over the sample.

A stronger case emerges by comparing Tables 2A, 2B, and 3. The in-

dexed regimes for both the long- and short-run simulations are closer to
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history than the control simulations for the majority of the Q rankings
Yet in each case this is the result of higher inflation in the actual
time series, and lower unemployment.

There are a number of reasons that may be offered to explain
this relationship between the historical series and the indexed regimes.
First, the economy may have at least partially indexed itself through
the incorporation of expectations on inflation into nominal con-
tracts. 1If this is the case, this would explain why total Q values
are closer to the simulation totals than the control experiment. In
addition, expectation of inflation in the economy of the 1968-1975
period may be proved biased and led to sub-optimal work-leisure
and consumption savings decisions.5 This would explain the lower
unemployment rate and higher inflation rates in the actual time series

relative to the indexation simulation. If this is the case, however, the

implied cost of such sub-optimal behavior must be added to the aggregate
Q index to obtain a fyller picture of economic well being. As this

is far from the present area of interest, the relative ranking of the
actual time series relative to the optimal index regime in this

broader welfare index will not be attempted. It will remain,

however, of considerable interest to anyone trying to assess

the welfare level associated with this period in U.S. history,

and an important unknown to be added to any comparison of an indexed

economy relative to one using expectations alone.

5See, for example, Tobin and Ross (1971).
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In any case, the behavior of the economy when faced with sub-
stantial inflation, relative to the stable price time period, is
of considerable interest. The fact that this inflation may have

incorporated inefficiently into decision variables only re-enforces

the need to obtain fuller information as to its impact in a non-indexed
economy, With this in mind, the model was reestimated, using two stage
least squares, the method originally employed by Pindyck, to see if in-
cluding this subperiod significantly effects the coefficients. The
results for the larger sample period are contained in Tab le 4. The
re-estimation, using the same model structure, updates the structural
coefficients of the model somewhat; however, the results are quite similar.
Of course, the in-sample prediction of the second half of the
period (1968-1975) now performs much closer to the observed values.
However, this is of secondary importance in the current analysis.

Of interest are the wage and interest rate equatibns
obtained in the model re-estimation, equations (5) and (9) of
Table 4.6 Comparing these two equations with alternate estimations
of these equations, which include de facto imrlicit indexation, may
offer some evidence as to whether the economy itself did incorpo-
rate inflation into wage and interest rate setting agreements. With
this in mind, the wage and interest rate equations were re-estimated
using specification that was consistent with the imposition of

indexation of the original model.

6It should be noted in passing that given the high inflation rates
of recent years, equations of Table 4 can no longer be said to explain the
real short-term rate but a rate that is somewhere between the real and
nominal rates.
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This form of the estimated equation begins with the basic
index schemes represented by equations (1) and (2) of the previous

section, repeated here for convenience,

(1) M= W+,
(2) IR =R + 7w,

Wages and the short-term interest rate are assumed to be determined

by the general form suggested by Pindyck,

(3 W

W(P, YD, AYD, UR)

it

(4) R = R(YD, AYD, AM, AP).

Assuming that equations (3) and (4) are linear, and that Wy = Wy

and Ry = Ry-j the indexed specifications are

(5) IW = oy + alYD_l + aZAYDt + aBUR + QAW—l + a5(w_1n) + uﬁP—B

for the wage equation, and

(6) 1R = Bp + B YD+ ByAYD + BoAM + B,R , + Pst

for the corresponding interest rate equation.8 Using this implied

indexation specification and selecting a lagged inflation index

7The assumptions of W, = Wt_1 and R, = Rt—l simplify the
constraints on the equation. These equations like the others were
estimated using two-stage least squares,

8The multicolinearity between AP and the indexation scheme
itself precluded using both in the interest rate equation,
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that gave the highest explanatory power resulted in the following

estimated equations.

(7) W= 0.00135652P_4 + 0.00184745AYD + 0.0000520172YD;1

(0.928254) (3.4749) (0.379108)

P-P 1
~0.00318902UR_, + 0.964775W_; + 0.379299W_ ( )
(-1.31774) (15.3746) (1.99223) P,
~0.0545431
(-0.798997)

2
R = 0.9996 SER = 0.0166916 DW = 2,0143 p = -0.03682
(8) R = -0.0171239AYD + 0.00474939YD + 0.0750023AM
(-1.11887) (2.10983) (0.914429)
P_.-P

+0.546552R | + 7.22943(—=—2) _0,684737
(4.67285) (0.393898 -2 (-0.924417)

R? = 0.9134 SER = 0.534152 DW = 1.7289 p = 0.48728

The results of the wage equation are slightly better than the
estimated form in Table 4, equation (9). However, the wage indexa-
tion term is insignificant. This may be due to the multicol-
linearity between the lagged wage and the indexation terms,
Re-estimating equation (8) without the lagged wage term, equation (9),
marginally reduces the explanatory power of the equation but

increases the significance of the indexation term. The increased

(9) w-= 0.0216015P_3 + 0.00185504AYD + 0.00246070YD_

(21.8307) (4.71651) (9.35384)
P-P

=0.421607UR_, + 0.602149W_; ( —=1)  _0.948607

(-0.661683) (3.94151) P (-6.69059)

R? = .9995 SER = 0.174556 DW = 2.1146 p = .94046
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significance of the lagged ;fice.level term, however, suggests

that some relationship between wages and prices remains even

after indexation. It is possible that a more complex indexation
scheme, perhaps in the form of a distributed lag, can better
explain wage increases in the past decade. 1In the interest of
brevity this issue will not be explored further. Suffice it to

say that some form of implicit indexation seems to have taken place
in recent years.

The results for interest rate adjustment, however, are not as
supportive, The overall fit of the equation is better than the
non—indexed form presented in Table 4, equation (5). 1In addition,
the coefficient on the additive inflation premium is insignificant
at any reasonable level. One explanation of this result is that
the incorporation of inflation into nominal interest rates is considerably
more complex than a simple additive term. This has been suggested by Siegel
and Shiller (1976), and is accepted here. Effectively, the determin-
nants of the interest rate are themselves affected by inflation,
and the net addition of a single inflation premium term becomes
redundant.

One may conclude, then, that there have been some structural
changes in the economic environment since the estimation of the
model used here. These changes suggest that the economy itself has
adjusted to inflation by some implicit indexation of wages. Inter-

est rates, however, do not show such incorporatiocn.

IV. THE TIMING OF INDEXATION
A further issue to be investigated using the present model is

the optimal timing of instituting an indexed regime, It has been
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shown above that a preferred time path of the more important macro
varibles may be obtainec by a simple indexation of wages on price
movements. Further, the previocus section suggested that such
indexation is occurring implicitly in the private economy even
without national directives fostering its use. If this method of
labor pricing is desirable in a social sense and acceptable to the
private market, it would appear that official support is warranted.
Accordingly, a one-time shift from nominal wage to real wage con-
tracting would appear socially desirable. The present section
investigates whether there is an optimal time within a business
cycle to make this once-and-for-all shift. Clearly, the short-term
movement of wages differs from peak to trough and again to peak.
Will the implementation of indexation at one point in the cycle
cause additional short run disequilibrium? This is the essence of
the present investigation.

To explore this issue, the business cyele from 19691V to
19731V is considered. Both these quarters were defined as peaks by
the NBER, with the trough occurring in the fourth quarter of 1970.
The model is simulated from 19691V to 19731V using the control
simulation up to the point of indexation. TIndexation of wages on
the rate of inflation in the previous quarter is initiated in a
different quarter for each simulation starting from 1969IV. For
each simulation, a series of Q welfare indices is calculated where

Q is defined as

197311
z (agm + BiU + yv4R).
196971V

(9) Q
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For the period before indexation, the elements of Q are those
obtained from the control, while the indexed regime values are used
after the one time shift occurs. The results of this experiment
are contained in Table 5. These numbers indicate that the behavior
of the welfare index varies in a consistent fashion according to
when the indexation is implemented. 1If a greater weight is placed
on the rate of inflation (Q2, Q7, Ql4), the optimal timing of
indexatien is during the latter half of the expansionary periecd,

If a greater weight is placed on the unemployment rate (Q3, Q6,
Q13), the optimal time to index is at the beginning of the con-

tractionary period. If the inflation rate and the unemployment rate
are given equal weights (01) the timing issue 1is more amhiguous,
Using indexed interest rates (R + m) rather than real interest rates
(R) does not alter the above conclusions. Similar results hold when
one considers a trough-to-trough period.

7 Tﬁese results are quite consistent with the previously reported

data. Given that indexation increases inflaticnary pressure while re-
ducing unmemployment, implementing it at the peak of a cycle tends

to exacerbate inflation, and reduces the unemployment rate to some extent.

If employment levels are more highly prized in the welfare index, immediate

indexation significantly aids the economies performance. If inflation
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is of major concern, such a timing decision is clearly suboptimal,
and starting indexation in a period of the cycle with relatively lower

inflationary pressures would be the preferred alternative.

V. POLICY RESPONSE OF THE INDEXED AND THE NON-INDEXED MODEL

One of the important issues in considering indexed versus non-
indexed economies is the response to policy changes. Of crucial
importance is the stability of the indexed regime in response
to expansionary policy. With this in mind, the indexed and
non-indexed versions of the Pindyck model simulated for the fol-
lowing four scenarios: (1) a one-year increase on government
spending of 50 percent; (2) a sustained increase in government
spending of 10 percent; (3) a one-year increase in M1 of 4 percent;
(4) a sustained increase in M1 of 1 percent. All the policy
changes were initiated in 1970IV. As in the pPrevious section the
form of the indexation consists of wages indexed on the previous
rate of price inflation.

Tables 6A and 6B compare the control and the policy simu-
lations for the two models. Both models are stable in response to
policy changes. The indexed model will typically have a higher
equilibrium rate of inflation and a lower rate of unemployment com-
pared to the non-indexed model, in response to a more stimulative
policy. These results are consistent with the results of the pre-
vious sections and with the theoretical results of Gultekin and

Santomero (1976).
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