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In the continuing controversy over the concept of a stable Phillips
curve, the institutional features of the labour market have been largely
ignored. As Tobin points out in his A.E.A. presidential address,

"Keynes emphasized the institutional fact that wages are

bargained and set in the monetary unit of account. Money

wage rates are, to use an unKeynesian term, "administered

prices". That is, they are not set and reset in daily

auctions but posted and fixed for finite periods of time"

[27, p. 31.
While Tobin goes on to discuss the theoretical implications of such institu-
tional arrangements, the implications for aggregation and estimation may be
of equal importance. The proliferation of collective bargaining and the
development of longer-term contractual agreements have presumably increased
the incidence of such discontinuities in wage adjustments (i.e., the phenome -
non that wage-rate changes typically occur at discrete points in time and
are "locked-in" place until a subsequent date). Consequently, the specifi-
cation of such discontinuities is crucial for the correct temporal specific-
cation of the explanatory variables and for the implementation of an efficient
estimation technique. Failure to analyze such discontinuities is particuiarly
acute in quarterly time series research where highly restrictive (and un-

realistic) assumptions are imposed in the aggregation process and severe

estimation problems are ignored.

The purposes of this paper are essentially twofold: (1) to present
an analytical framework for the empirical investigation of these institutional
Tabour market features and (2) to present some empirical results demonstrating
the gravity of the problem. We begin with a brief review of the aggregation
assumptions imposed in the conventional overlapping annual wage-change {(QAWC)
1

model employed in quarterly wage research.” Such assumptions entail moving-

average transformations for all explanatory variables as well as for the error




term. Given this moving average property of the error term, the familiar
conditions for the classical linear model are not fulfilled, and the "usual®
least squares estimators are inefficient relative to Aitken's estimation

procedure of generalized least squares,

In Section II the critical aggregation assumptions in the specifi-
cation of the OAWC model are shown to be empirically "dubious". Such findings
may seriously jeopardize the interpretation of conventional quarterly estimates.
To assess this potential problem, the model is generalized to present a more
accurate description of the institutional features of the labour market. 1In
particular, different seasonal bargaining patterns, multi-year contracts, and
front-end loading features are incorporated into the model. Utilizing this
expanded analytical format, empirical results are presented for a number of
alternative institutional assumptions. Employing efficient estimation tech-
niques, the model is found to be highly sensitive to the set of institutional

(aggregation) assumptions imposed.

The almost universal adoption of the OAWC model can be traced back to
the early work of Dicks-Mireaux and Dow [51, and Perry [14]. In these early
studies, the institutional characteristics of the labour market, particularly
the discontinuous nature of wage changes, are clearly recognized, The QAWC
model, with its fundamental distinction between discontinuous, unobservable,
micro-wage relations for particular groups in the labour force and an aggre-
gate relation formed from them, was advanced as a statistical device to capture
the institutional flavour of the labour market. Since we have presented a

complete analysis of the general model elsewhere [20], only a brief statement




of the aggregation -institutional assumptions and a set of sufficient con-
ditions for the OAWC model are given., Most of these assumptions are either

implicitly or explicitly stated in Dicks-Mireaux and Dow [ 5] and Perry [14,
pages 30-317.

Aggregation Assumptions'for'the'ConventionaT‘Quarter1y Wage Change Model

(A1) Wages are set annually for all workers, and, once established, remain
fixed until the next annual negotiation and settlement.

(A2)  The Tlabour force is divided into four distinct groups on the basis of
the quarter in which their annual wage negotiations and/or reviews
take place.

(A3)  The ratios of all seasonal groups in the labour force to the total
Tabour force are constant. In other words, the percentage of workers
who bargain in the j-th quarter of the year is constant over the entire
sample period.

(Ad) The percentage change in wages for each of the four seasonal groups
is a function of the same set of explanatory variables with the same
parameter values for each group, Explanatory variables (X) and error
term (u) are dated in the quarter in which the wage negotiation,
settlement, and/or review took place (j). That is,

h h
ws: = W.
—i—ﬁ——iii- = aX, + u,
W, 3
J-u
for h =1, ... , 4 and where wh is the wage-rate for the h-th group
in the j-th quarter. J

(A5)  The relative change in the aggregate wage-rate is approximated by a

moving average for the relative changes in the wage-rates of the four
roups. The weights of this moving average are assumed to be equal
?.25?. In essence this latter assumption equalizes the four seasonal
bargaining groups.
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where W 1s the aggregate wage-rate.




For estimation purposes, the model is completed by the specification of

the distribution for the error term'{ut} in the micro equations. We adopt
the conventional assumption that'{ut} be a sequence of normally distributed
errorswhich are mutually independent and have constant, equal variances.
With this additional assumption we return to a discussion of the above
equation. The Yule-Slutsky effect of prior aggregation is clearly indicated.
Errors for the aggregative specification are generated by a moving average
of the micro errors. Furthermore, the weights for this m.a. of errors are
identical with those of the m.a.'s of the explanatory variables. In the
absence of other complications, the above equation would provide an ideal
basis for the rare application of the Aitken technique of generalized least

squares (GLS),

While compiete details of the application of GLS to wage models are
provided elsewhere [ 20 ], two aspects of the estimation problem are reviewed
here. First, the properties of the dispersion matrix for the error term are
straightforward., The assumption of four equal groups results in the follow-
ing Laurent matrix, apart from a scalar factor. Increasing the number of
bargaining groups and permitting unequal weighting of such groups (as we
shall do below) simply lengthens the positive band and gives rise to recurring

cyclical patterns in the elements.
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In terms of alternative estimation procedures, we would make the
following points. First, potential numerical difficulties associated with
the inversion of a large matrix in GLS can be overcome by applying the
Cholesky technique (which utilizes the symmetry and "bandedness" properties
of the matrix for efficient calculation). Thus, the GLS technique presents
no computational problems. Second, the simple application of least squares
(OLS) to the OAWC model yields biased estimates of sfandard errors and in-
valid student t-statistics. As shown elsewhere [21], t-statistics are
highly inflated with many of the usual variables (e.g., unemployment and
prices) insignificant when efficient and appropriate estimation techniques
are employed. Thirdly, this autocorrelation cannot be eliminated by auto-
regressive transformations of the type introduced by Cochrane and Orcutt [3]
or similar approaches such as the Hildreth-Lu [9] scan procedure (see [22]
for further details). Finally, OLS estimation of quarterly changes (as
opposed to OAWC's) is only acceptable under the strict set of assumptions
given above, If the group weights are unequal and/or there are multipie
increments contained in one ~contract, then problems of heteroscedasticity
and/or moving-average autocorrelation will again arise, requiring the adoption

of an estimation technique 1ike GLS.
II

Having outlined the aggregation model and an appropriate estimation
technique, we now return to the empirical validity of the aggregation assump-
tions. Without venturing into a methodological debate about realism of
assumptions, we would point out two conclusions if such aggregation assumptions
are invalid;

(1) Given the mis-specification of the moving-averages for the




explanatory variables, the parametric estimates will be biased,
(2) Since such mis-specifcation also affects the properties of

the error term, classical statistical inferences will not be

appropriate,
While bias in parametric estimates is a serious consequence of a mis-specifi-
cation of the institutional-aggregation assumptions, the latter conclusion
is perhaps more important, Explanatory variables may appear to be "signifi-
cant" (and conversely variabies may be incorrectly diagnosed as "insignificant")
simply because the estimates of the variances are based on incorrect formulae.
Furthermore, the aggregation-institutional assumptions cannot be verified
through the successively passing of conventional statistical tests since
only the "correct" aggregation assumptions (an unknown in the model) will
have unbiased estimates of variances. In short, one must assert that the
aggregation assumptions are empirically valid and proceed with statistical
inference to verify the theoretical relations postulated at the micro level.
Consequently, the empirical validity of the aggregation assumptions in the

model is not a trivial matter.

Unfortunately data to examine these assumptions are primarily of a
fragmentary nature. As Dicks-Mireaux and Dow point out in their seminal
article on quarterly wage determination in Britain, such assumptions are
"only roughly realistic". The following table reproduced from their work
clearly indicates a non-uniform seasonal distribution of wage settlements.
They further report that the hypothesis of an even distribution throughout

the year is unsupported by the ¥? test.




TABLE 1

The Distribution of Wage Settlements, 1946-56+*
(Great Britain)

Distribution Through Year

(Percentage)
Workers Affected
by Settlements First Second Third Fourth
Year (miTTions) Quarter Quarter Quarter Quarter
1946 8.3 24 41 24 11
1947 5.5 14 14 29 43
1948 7.8 25 18 23 34
1949 5.9 49 16 15 20
1950 6.4 30 7 19 44
1951 19.1 31 16 21 32
1952 13.7 29 15 28 28
1953 10.6 28 15 33 24
1954 13.6 26 39 14 21
1955 15.7 50 28 10 12
1956 16.8 53 28 11 8

*Taken from [ 5, page 150].

settlements.

Even less information is available on seasonal patterns in U.S. wage

Expiration dates of contracts involving 1,000 or more workers

are available for only a few selected years (see Table 2 for 1956 data).

Assuming that settlement data are related to expiration data, the assumption

of equal weights appears totally unrealistic, particularly as one disaggre-

gates,

on the number of workers covered by wage decisions reached in major collec~

More recently, the U.S. Department of Labour has been collecting data

tive bargaining sessions (1,000 workers or more) on a regular basis. As




TABLE 2

Distribution of Expiration Dates for 1956
(United States)

Distribution through year in % Empggiﬁﬁzagggﬁred

| Expiration

First |Second Third | Fourth Expiration Date Not

Quarter | Quarter | Quarter | Quarter | Date in 1956 in 1956
Manufacturing 19.2% 49 .3% 20,3% 11.2% 2047.3 2476.3
Railroads 0 0 0 0 0.0 1161.0
Transportation 8.2 21.9 48.6 21.3 135.7 369.6
Communications | 11.9 24.5 19.5 44 .1 514.6 9.8
Construction 14.6 61.0 12.3 12.17 169.3 344.1
Other 17.7 28.1 38.9 15.3 612.6 387.8
A1l industries | 17.2 41.4 24.2 17.2 3480.0 7224.9

Source: U.S. Department of Labour, BLS Report No, 102, (Collective Bargaining

Activity in 1956}, pages 5-6.

shown ih Table 3, the seasonal pattern for manufacturing workers is erratic.
In only.one year, 1971, does the assumption of equal weights bear any resemb-
Tance to reality. In terms of employee coverage, about one third of manufac-
turing production workers are covered in this survey with many workers not

bargaining in a particular year.

As suggested above, the multi-year contract in collective bargaining
is a fact of life. While there are no continuous time series on contract

length, data for selected years reveal a high incidence of long-term contracts




TABLE 3

Distribution of Wage Settlements In
U.S. Manufacturing Industries

Distribution Through Year
(Percentage)
Workers Affected

By Settlements First Second Third Fourth
Year . . Amiltions}) | Quarter | Quarter Quarter Quarter
1968 2,29 19.9 23.0 411 16.0
1969 1.46 . 33.7 28.1 26.7 11.5
1970 2.18 20.7 27.1 14.0 38.2
1971* 1.39 24.7 25.5 29.7 20.1

*Preliminary
Source: U.S. Department of Labour, unpublished.

(see Table 4). Canadian data on bargaining units of 500 workers or more
reveal that over 80% of all employees were on multi-year contracts with the

average contract length exceeding two years [23, pages 11-13].

TABLE 4

Distribution of U.S. Employees by Contract Length
For Agreement of 1,000 Workers or More

1956 1961

0 - 12 months 16% 3%

13 - 24 months 32% 27%
25 -~ 36 months 25% 49%
37 - months or indefinite 28% 21%

Source: U.S. Department of Labour, Bulletin No. 1353, pp. 8-9.
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Given the prevalence of longer term contracts, the pattern of inter-
nal increments during the life of the contract becomes important, If, for
example, an industry is characterized by three-year contracts, knowledge of
the timing of the "locked-in" increments is critical both for a correct
specification of the lags in the explanatory variables and for an analysis
of the properties of the error term. Unfortunately, virtually no summary
evidence exists on the temporal pattern of such internal increments. However,
a high degree of "front-end" loading (i.e. the apportionment of a relatively
large portion of the total increment to the first year of the contract) is

known to be present (see Table 5).

TABLE 5

Average Wage Changes in U.S. Collective Bargaining Agreements
Covering 1,000 or More Workers Negotiated in a Given Year

ATl Industries Manufacturing

First Year Annual % Increment First Year Annual % Increment

| Year | % Increment | Over Entire Contract | % Increment | Over Entire Contract
1963 3.4% 2.5% 3.0% n.a,
1964 3.2 3.0 2.2 n.a.
1965 3.9 3.3 4.1 n.a
1966 4.8 3.9 4.2 3.8
1967 5.7 5.0 6.4 5.1
1968 7.2 5.2 6.9 4.9
1969 8.0 6.8 7.0 5.8
1970 10.0 8.1 7.5 5.8

Source: U.S. Department of Labour, No. 282, July 1971, page 53.
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In summary, the unionized portion’of the labour force bears no re-
Tationship to the standard aggregation assumptions imposed. Such workers
typically sign multi-year contracts which are seasonally "bunched" and call
for future increments of smaller size. Settlement patterns for the non-
unionized sector are conjectural, although one assumes some "imitation" of
union settlements as well as institutional discontinuities of other varieties
(e.g. annual wage reviews). In short, the standard assumptions, while
plausible as first guesses, are of dubious empirical validity. One's
suspicions increase as data are disaggregated, particularly when disaggre-

gated units involve increasing proportions of unionized labour.

ITI

As stated above, the empirical validity of the aggregation assumptions
cannot be verified by employing the usual statistical tests. Even worse, in-
appropriate aggregation assumptions produce biased parametric estimates and
inappropriate statistical inferences for the underlying theoretical relation-
ships. Available fragmentary evidence presented in Section II does not sub-
stantiate the standard aggregation assumptions imposed, Therefore, it is of
crucial importance that the sensitivity of the model to alternative aggre-

gation assumptions be determined.

Before proceeding to the model sensitivity experiments, the aggrega-
tion model presented in Section I must be generalized to permit a "richepr"
set of aggregation assumptions. The intent of this elaboration is to capture
as much of the institutional flavour of the labour market as possible in the
context of an integrated model. First, assumption (Al) is replaced by two

new assumptions which permit multi-year wage contracts {Al'a) and which
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specify the temporal pattern of the increments during the contract period

(Al1'b). Such modified assumptions require a restatement of (A2),

(Al'a) Workers can be grouped on the basis of whether they sign one-year,
two-year, or three-year contracts over the sample period.

(A1'b)  Wage increments take place when the contract is negotiated and on
succeeding anniversaries for multi-year contracts ?i.e., a two-
year contract has two increments and a three year contract three
increments). The subsequent "locked-in" increments in multi-year
contracts are determined at the time of the contract signing,

(A2'a) The Tabour force is divided into twenty-four distinct groups on
the basis of the quarter in which the wage negotiations take place
and the length of the contracts signed.

(A2'b) Let these twenty-four groups be represented by the following
notation:
(i) One year contracts: C1, C2, C3, C4
(i) Two year contracts: D1, D2, ..., D8
(ii1) Three year contracts: El, E2, ..., E12,

Assumption (A3) is retained, but (A4) must be modified to incorporate future
"Tocked-in" increments.

(Ad'a) The average annual percentage change in wages over the 1ife of the
contract is invariant with respect to the length of the contract.

(A4'b)  The annual percentage change in wages over the entire length of
the contract is a function of the same set of xplanatory variables
with the same parameter values for all groups. Explanatory variables
(X) and error term are dated in the quarter in which the wage settle-
ment is negotiated (j)
AR
! 1=t o ax, + o,
il Jo
-4
where h = 1, .., , 24 and w? is the wage rate for the h-th group
in the i-th quarter,

(Ad'c) The distribution of this average annual percentage change in wages

over the entire contract is given by the following "loading" factors:

c .b .b E E .E
AT AL Ay AL, A, Al

These three assumptions simply postulate that the average annual percentage-

change in wages for any group over any contract length is a function of the
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same set of economic factors at the time of negotiations. However, to the

D D E E E

extent that A > A, and ar> A > A,» front end loading is permitted. For

example, in a three year contract, the pattern of increments is the following:

Wh - Wh wh - wh
Increment #1 _l_ﬁ__itfi = AE i it
W, w@
J-h i-u
Increment #2 ?Eiﬂﬁ__ﬁg - E W? B w?-u
Y3 - Wiy

wh - wh wh - wh
jt+8 jtv  _ Ef Ui i-4
Increment #3 —§-T;—————— = A
.3 h
wj+4 <l Wiy

To accommodate the twenty-four labour groups and "front-end" loading, we
generalize (A5).
(A5'a) The relative change in the aggregate (observable) wage-rate (W)

is approximated by a moving-average of the relative changes in
the wage rates for all groups, producing the following estimable

equation
W, - W 11
t t-4
W T R e )

where'{ni ¢} are a set of known weights.,

To describe the particular pattern of weights’{ni’t} for the moving-
averages, we begin with the sequence of groups which receive increments in
a given time period (see Table 6). This pattern repeats every twenty-four
time periods. Given the annual step-functions for all individual bargaining
~group wage-rate series, the overlapping annual wage-change will include a
positive entry for each group in the aggregation summation. However, these
increments will be arranged (negotiated) at some point during the last

twelve quarters (since the maximum contract length is three years). In terms
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TABLE 6

Groups Receiving Increments

| Time Period Bargained for Bargained for Bargained for

(t) oo int .. in t-4 in t-8
1 Cl1+ D1l +E1 D5 + E9 E5

2 C2 + D2 + E2 D6 + E10 E6

3 C3 + D3 + E3 D7 + E11 E7

4 C4 + D4 + E4 D8 + E12 E8

5 Cl + D5 + E5 D1 + El E9

9 Cl + D1 + E9 D5 + E5 El
13 Cl+ D5 +El D1 + E9 E5
17 Cl + Dl +E5 D5 + E1 E9
21 Cl + D5 + E9 D1 + E5 El
25 Cl+ D1l +E1 D5 + EQ E5

of the "dating" of the individual group increments in the aggregate summation,

the following configuration of weights is obtained (Table 7).

If all increments within a contract were of equal size (i.e. all
A's = 1), then this matrix of 24 X 12 weights would be employed to construct
the moving averages for the explanatory variables, as well as in the calcu-
lation of the dispersion matrix for GLS. To incorporate "front-end” loading
features, each component of each weight in the moving-average is scaled by

the appropriate A factor (see Table 7). For example, E1 to E12 is scaled

E

N if dated in t-u to

by _AE if this element is dated in t to t-3, by A
t-7 and by _AE if dated in t-g to t-11. Thus the final composite set of
weights consists of 24 x 12 different elements repeating every 24 quarters
and cqntaining three internal cycling processes (t to t-3; t-u to t-7; and

t-8 to t-11), To specify these 288 elements, thirty different time-invariant
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parameters are required (C1, C2, ... , C4; DI, D2, ..., D8; E1, E2, ...

. ¢c .b ,D E E E
125 2, Al’-lz’-kl"kz’~l3)'

L]

IV

Ideally one would like to have institutional data to specify these
thirty different parameters in the model. As stated above, such information
is fragmentary at best, and thus we have to resort to repeated experiments
employing various different (random} sets of institutional parameters. To
the extent that inferences and parametric estimates vary over this set of
experiments, then we would conclude that the model is sensitive to the

specification of such parameters.

The Perry model has been selected for the theoretical underpinning
of our experiments, primarily on the basis of its widespread popularity in
the empirical literature. The dependent variable is the OAWC in straight-
time average hourly earnings of production workers, with the following ex-
planatory variables defined as weighted moving averages of quarterly raw
data: a specially constructed unemployment rate (U),4 the quarterly change
in the consumer price index (C.P.I.)? net profits as a percentage of stock-
holders equity (ﬂ)? and a guidepost dummy (G). A1l of our experiments are

based on 1952-1968 quarterly data for the U.S. manufacturing sector.

Our preliminary analysis focuses on the conventional aggregation
model. Assumptions (Al) to (A5) are retained with only one exception: the
four micro labour groups are not constrained to be equal. Thus, "seasonal
bunching'is permitted in the context of the usual OAWC model with 4th order
m.a.'s fbr all explanatory variables. Since there is no reason to believe

that any one particular seasonal distribution of workers dominates another,
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we have simply drawn eight sets of random numbers for these distributions,
In addition, four different permutations of each set are employed by varying
the initial element in the sequence. An *equal® weights regression is cal-

culated for comparative purposes.

GLS results for these thirty-three seasonal distributions are pre-
sented in Table 8, As pointed out above, one cannot test the "significance"
of the aggregation assumptions (in this case different seasonal bunching
patterns). One must simply postulate an empirical set of aggregation assump-
tions as the basis for testing one's wage theory. Table 8 therefore provides
32 additional sets of estimates to compare with any one equation selected
(by the reader?) to represent the closest approximation to the institutional
features of the labour market. In other words, if one had stipulated a
different seasonal pattern, would one have drawn different inferences con-

cerning the significance and magnitude of various theoretical variables.

Clearly Table 8 reveals a high degree of sensitivity concerning para-
metric estimates for different seasonal bargaining patterns. In terms of
significance levels, there is a dramatic difference between seasonal patterns
2 and 6 (four of five variables apparently significant at the .05 level) and
patterns 8, 16, 21, 25, 26, 27 and 32 (none apparently significant even at
the .10 level). In contrast to the usual equal-weight assumption, the postu-
lation of almost any other seasonal bargaining assumption improves one's
chances of detecting a significant coefficient for the major explanatory
variables (CﬁI, 7, and U). In short, the specification of the particular
seasonal pattern has a pronounced effect on the statistical inferences drawn
with respect to each of the explanatory variables. It would have been much

more re-assuring if variables were either consistently significant or insig-
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nificant across all seasonal patterns.

As pointed out above, variation in the estimated parametric values
is expected since an inappropriate "seasonal bunching" assumption will
introduce specification error and bias into the estimates. Estimated coef-
ficients for the consumer price variable range from -.52 to +2.467wh11e
estimated coefficients for the profit rate variable range from .45 to 5.12.
Given the widespread interest in the position and shape of the Phillips
curve, we have presented the thirty-three estimated Phillips curves in
Sections A to H of Chart I. (A1l other variables are specified in terms
of their 1968 levels.) Each Section of the Chart depicts the four permu-
tations of a particular weight set together with the "equal weight" Phillips
curves (the conventional estimates}). A solid line, as opposed to a broken
Tine, signifies (apparent) significance at the .10 level. Again, there is
considerable variation depending upon which weight set one selects to
represent the seasonal pattern of wage bargains and/or reviews. In par-
ticular, one notes the dramatic differences in the Phillips curves presented
in Charts 1C, 1D and 1E. Even if one restricts oneself to apparently sig-
nificant estimates, the Phillips curves generated with weight sets (10), (12),
(14) and (19) are substantially more inelastic than those generated with

weight sets (2), (6), (23), (28), (29) and (30).

Having demonstrated the sensitivity of the conventional model to the
relaxation of one assumption, we now return to our more general model, Again
we specify our micro labour-market groups by drawing eight sets of twenty-
four random numbers in addition to a ninth set of "equal" groups. The impor-

tance given to each of the three different lTengths of contracts (i.e. groups
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CHART 1A

Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART 1B

Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART 1€

Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART 1D
Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART 1E

Phillips Curves for Different Seasonal

Bargaining Patterns

Seasonal Weight Sets

.250, .250, .250,
415, .157, .388,
.040, .415, .157,
.388, .040, .415,
.157, .388, .040,

—_ 0 O 0D
N e

Py Ty Gy o
PN P — —t

1 L [l | I

.250
040
.388
157
415

- (21)
(19)

4.0 5.0 6.0 7.0 8.0

Unemployment Rate




Rate of Change of Average Hourly Earnings

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

- 26 -

CHART 1F
Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART 16

Phillips Curves for Different Seasonal

Bargaining Patterns
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CHART TH

Phillips Curves for Different Seasonal

Bargaining Patterns
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C, D and E) must also be established. OF our five different weighting
schemes two are compTeteT& arbitrary: (1) no constraints on weighting
(therefore the E group: has an expected weight of 12/24 or %) and (2) equal
weights for each of the three groups (therefore the E group has an expected
weight of 1/3). Our third weighting scheme simply utilizes 1961 U.S. data
for 3,152,000 manufacturing workers to establish the weights for the three
groups (5.1% for C, 40.2% for D and 54.8% for E). Since this data only
includes part of the Tabour force we generate two more sets of group weights
by assuming (4) that there is an equal number of "uncovered" workers in the
C group as in the total "covered" data set and (5) there are twice as many
"uncovered” workers in the C group. Table 9 summarizes the five different

group weights for our experiments.

Our assumptions concerning front-end loading are also arbitrary
in nature. We simply employ three different sets of Toading factors to
create no, moderate, and heavy front-end Toading (see Table 10). Thus,
we have 9 x 5 x 3 different experiments performed on our basic set of

data.

GLS results for these 135 experiments are presented in Tables 11A -
11D with each table presenting the estimated coefficient for one of the
explanatory variables. In addition to the 135 experimental regressions,

18 regressions were also computed under the assumption that all labour
groups sign one-year contracts. Again the eight sets of random numbers
were employed to create different seasonal patterns, altong with the ninth
set of equal weights. Two different time periods were utilized for these
one year contract regressions, 1953-68 and 1955-68. The latter corresponds

to the number of observations in the 135 experimental regressions whereas
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TABLE 9

Group Weights by Contract Length

| Expected Values for the Following Groups

One Year Two Year Three Year

(c) (D) ()
(1) Unconstrained 16.7% 33.3% 50.0%
(2) Equally weighted 33.3 33.3 33.3
(3) Historical data 5.1 40.2 54.8
(4) % Historical data 52.5 20.1 27.4

% one year contracts '
(5) 1/3 Historical data 68.3 13.4 18.3

2/3 one year contracts

TABLE 10
Front-End Loading Assumptions
Lo R E

(1) No F.E.L. 1.00 1.00 1.00 1.00 1.00 1.00
(2) Moderate F.E.L. 1.00 1.12 .88 1.25 1.00 .75
(3) Heavy F.E.L. 1.00 1.34 .66 1.67 1.00 .33
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the former spans the wage-bargains or reviews (some dating back to 1953 and

1954) which are explained in the experimental regressions.

While it is somewhat difficult to present an overview of these 612
estimated coefficients, a cursory examination of Tables 11A-11D reveals
substantial differences in these coefficients. With few exceptions, the
specification of a particular set of aggregation-institutional assumptions
has a dramatic effect on inferences drawn with respect to significance levels
and parameter values. As a possible benchmark for a review of these sensi-
tivity experiments, one might employ the assumption of a one year contract
with equal weights (colum 9, rows 1 and 2) since these are the results
always presented in the empirical literature., However, this assumption is
arbitrary in the same sense as any other choice with respect to seasonal
bargaining patterns, lengths of contracts and the degree of front-end

loading in the absence of prior knowledge.

Conclusion

The results for two experiments are reported above. In the first
experiment, the problem of equal weights for proportions of the labour force
is considered within the context of a one-year contract model whereas, in
the second experiment, several other well-known features of the labour market
are incorporéted into the model. The graphical displays for the first experi-
ment and the tabular displays for the second one strongly indicate that the
institutional details of the labour market must be given far more attention
than they have received in recent research concerned with the determinants
of wage-changes as revealed in quarterly time series. Knowledge of these

details is an essential preliminary for econometric analyses since the size
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of parametfic estimates and their apparent statistical significances, accor-
ding to conventional criteria, depend very critically on such knowledge.
Further, the patterns suggested by invalid aggregation-institutional
assumptions are sufficiently perverse for us to assert that no simple cor-
rectional modifications can necessarily reduce the effects of our ignorance.
Statistical analyses of the OAWC model cannot reveal the nature of the wage-
determination process without a substantial effort by both the users and
collectors of economic data to clarify the structural form of the institu-

tional background in the labour market.
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'FOOTNOTES

A partial list of studies which employ the OAWC model would include [1],
[2] 41, (51, [61, [7]1, [8], [10], [11], [12], [13], [14], [15], [161,
[17] [18] [24] [25], and [28]

As shown elsewhere [19], this assumption of equal weights is inconsistent
with the previous aggregation assumptions. It also ignores the stochastic
elements contained in the weights.

These latter two assumptions are not above criticism. For example,
Sparks and Wilton [26] found that a trade-off existed for wage settle-
ments and contract length (i.e., parameter estimates differed for short
and long contracts) in the Canad1an manufacturing sector.

For further details, see [15, pp. 36-38].

While this variable is often simply entered as an overlapping annual
change (1ike the dependent variabie), unequal group weighting necessitates
its decomposition into a weighted average of quarterly changes,

The change in profit rate variable in the Perry model has been omitted
given its insignificance throughout all of our experiments.

Given that the dependent variable represents the annual change in wages

for each bargain group while the explanatory variable for consumer price
changes is on a quarterly basis, all consumer price coefficients should

be scaled by a factor of approximately one-quarter,




[1]
[2]

[3]

[4]

[5]

[6]
(71
(8]

(9]

[10]

[11]
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