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As demonstrated in a recent paperl,'quarterly models of wage deter-
mination are highly sensitive, both with respect to parametric estimates and
statistical inferences, to the specification of institutional features in
the tabour marketz. In the context of these sensitivities, this paper attempts
to eliminate a severe deficiency in relevant data by the provision, in tabular
form, of time-series which summarize evidence for critical institutional
features of the Canadian labour market. The first section contains a brief
overview of the data set and examines certain issues such as the coverage of
the sample, seasonal patterns in bargaining and the average Tengths of con-
tracts. This overview is followed in the second section by an account of a
particular analytical model which incorporates these institutional features
in a form appropriate for estimation of behavioural parameters. Finally,
some statistics for the institutional characteristics of the labour market
(by reference to the analytical model) are provided in the form of a collec-

tion of variable weights. These weights will be employed in a subsequent

paper for which the behavioural parameters of the market will be estimated.

This account of the institutional features of the Canadian labour
market is based upon a detailed examination of wage contracts which were
negotiated in the manufacturing sector during the period extending from 1955
to 1968. Sources of the basic set of data include the record files of the
Department of Labour, the Public Archives, the collection of the Industrial
Relations Centre at McGill University, and a large number of accounts pro-

vided by Canadian newspapers. Over two hundred bargaining units are included




in the final data set3. These were concerned with approximately sixteen

hundred wage contracts within the period covered by the sample,

In many respects, a classification which is based on the number of
bargaining units does not provide an adequate indication of the coverage of
the sample. Master agreements, which concern many establishments within the
same company, and identical (master) settlements, which concern many differ-
ent firms, are only counted as individual agreements4. A better indication
of coverage is revealed by the number of employees directly affected by
contracts which belong to the sample. In this particular sample, almost
two-thirds of union members and over forty percent of all employees in the
manufacturing industries are affected by the constituent contracts. (These
ffgures are based on the coverage for the middle year of the sample, 1962,)

The contents of Table 1 indicate the sectoral distm’bution5

of the sample.
By reference to eleven industrial sub-sectors, the lowest sectoral coverage
in the sample is one-quarter of all production workers; namely, in the
sector for non-metallic mineral products with 25.9 percent coverage. Four
of these eleven industrial sub-sectors are represented by more than one-half

of their production employees.

Three important conclusions are indicated by a review of the general
features of wage settlements within the sample. These concern the lengths
of individual wage contracts, incidence of front-end loading within contracts,
and the temporal distribution of wage bargaining within industrial sub-sectors.
The conclusions are presented sequentially below:

(1) The duration of individual wage contracts typically exceeds one
year. Only 26 percent of the contracts in the sample were for a period of

one year or 1e556. The average Tengths of contracts signed in each year for




Food and
Beverages

Rubber
Textiles
Clothing
Wood Products
Paper
Printing
Metals

Electrical
Products

Non-Metallic
Mineral Products

Chemicals

Total Manufacturing

TABLE 1

SAMPLE COVERAGE BY EMPLOYMENT

(1962)

Employees in

- Sample

34,100
7,100
17,800
23,000
39,500
44,200
8,600

139,800

29,500

7,500
9,300

360,700

Production Workers
Employed in

% Coverage

Industry By Employment
107,200 31.8%
15,100 47.2%
47,800 37.2%
77,000 29.9%
72,400 54.5%
75,300 58.7%
31,700 27.3%
236,600 59.1%
58,000 51.0%
29,100 25.9%
27,200 34.1%
846,200 42 .6%




each industrial sub-sector are cited in Table 2. These representative figures
are in terms of months and the averages are defined over the numbers of
employees covered rather than over contracts. There is a general tendency
for the average durations éf contracts to increase through time. Further,
there is considerable variation of these average figures both through time

and between industrial sub-sectors,

(2) A multi-year contract usually contains an arrangement for several
increments during its currency. Since such contracts are prevalent in
Canadian manufacturing industry, account must be taken of the distribution

‘of the increments over the durations of particular contracts and of the rela-
tive sizes of these increments, (Front-end loading occurs when the earlier
increments under a particular contract exceed the latter ones.) The contracts
in the sample were apportioned between distinct temporal categories accor-
ding to their durations in years. Internal increments within each multi-
term contract were clustered to form quasi-annual increments (that is, the
total increments in each of the years covered by the contract). Each quasi-
annual increment was then converted to a percentage of the wage rate which
prevailed when the contract was signed. The resultant figures were scaled
by the proportion of employees covered by the contract to form the indices
which are provided in Table 3. A high degree of front-end loading is clearly
revealed by these indices. As summary statistics, it should be noted that,
on average, the first increment of a two-year contract is 75 percent greater
than the second increment, and the first increment of a three-year contract
is 126 percent and 208 percent greater than the second and third increments
respectively. Any relationship between the average settlements over contracts
and the durations of contracts is obscured by the general tendency for con-

tractual lengths to increase through the period of the sample and by changes
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in bargaining conditions.

(3) Three assumptions form the bases for many of the analyses of
wage determination which use quarterly time-series. These stipulate one-
year contracts, with a single increment for each contract on its date of
signing, and a uniform distribution of contracts (by number of employees)
over the four quarters for any year7. The first two of these assumptions
are refuted by the evidence cited in the previous two paragraphs and the
final assumption must be reconsidered in the light of the statistics con-
tained in Table 4. For each industrial sub-sector, this table records the
percentage of the workers (within the coverage of the sample) who bargain
in each quarter of each year of the sample and the percentage of employees
who receive an increment in each quarter. There is considerable variation
in the first collection of percentages both intertemporally and intersec-
torally, with a significant number of zero entries. The prevalence of multi-
term contracts might be expected to result in less variability in the second
collection of percentages, as compared with the first collection, and this
result is confirmed by the entries. However, for use in the explanation of
wage determination, each member of the second collection must be identified
with a date upon which the increment was negotiated. The temporal patterns
of these dates for different quérters exhibit marked variability so that
explanatory variables in econometric approaches require complicated dating
schemes. (Internal increments in multi-term contracts must be explained in
terms of the economic conditions which prevailed when the increments were

negotiated and not those which prevailed when they were received.)

The three conclusions, derived from the features of the contractual

data in the sample, can be summarized by the assertion that the labour bargains
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in Canadian manufacturing industries are characterized by multi-term contracts,
with substantial front-end loading, and instability in both temporal duration
and relative distribution of signing dates over quarters, With respect to

the Tatter point, the conventional assumption of equal proportions of the
labour force bargaining in each quarter is clearly contradicted by the entries

in Table 4.
IT

The following set of assumptions and definitions specify a model to
include the important'institutional features of the labour market which were

indicated in the preliminary survey of the sample's contracts.

[Al] There are J(t) distinct micro groups (individual bargaining units)
in the labour force during the t-th time period., Let Li represent the
number of workers in the j-th group and let Lt represent the total number of
workers in a specific collective of micro groups (e.g., those within the
industrial sub-sector,say non-metailic mineral products) in the t-th time
period. If the ratios L;E;/'Lt are denoted bg » the aggregative wage index

W, for the collective of groups can be expressed in terms of these ratios

and the wage-indices'{w%} for constituent micro groups in the collective.

J(t) . .
W, = 5 blwd .
=1 tt

Appendix III contains quarterly time-series for the aggregative wage indices

for total manufacturing industry and its eleven industrial sub-sectors.

[A2] The wage bargain for any micro group is a linear function of values
for K explanatory variab]es'{xﬂ’t} and stochastic errors associated specifi-

cally with the period in which the bargain is arranged. Each bargain is
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normalized to represent the average annual change in wages over the duration

of the contract. Thus, if the j-th group bargains in the t-th period, then

J_ 3
We - W Koo . .
s__Ts=u oy ol dnt st (1)
J k=1 KK
Wsoy -

where "s" is used to denote the average annual increment over the contract
and the t-superscripts denote a particular dating pattern (the quarter in
which a contract was negotiated). Appendix I contains a discussion of a
wage-determination model in terms of quarterly changes in wage indices.
This is contrasted with the model of annual overlapping changes which is

presented here,

[A3] Each group in a collective considers the same collection of explana-
tory variables, albeit sometimes at different points in time. Also, the
micro parameters'{aﬂ} associated with a particular explanatory variable are

the same for each micro groups.

xﬂ’t = xE for j=1, 2, ... , Jd{t) and all t
ag = a for j=1, 2, ... , J(t) and all t.

[A4] The apportionment of the average wage change over the entire contract
period into internal increments can be represented by an adjustment factor

J .
;. That is,

J_ J_ .3
T T T N A
- = | = (2)
3 < )
t-u Sl

As shown below, institutional details such as front-end loading can be

incorporated into this adjustment factor.
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‘Combining [Al] and [A4] produces the following wage equation for the

j-th micro group, where the superscripts indicate particular dating patterns.

j J
Wy - W . K R
t t-4 - J t J.t
J ' At (kzl ak Xk " ) 3

[A5] The annual change in the aggregative wage index for a collective can

be appropriately approximated by a weighted sum of annual micro changesg.

- J_ 3
We m Wy J§t) i (:wt _Wt—a:)

W . t J
t-u j=1 Wi _y,
J(t) . ./K .
= I b%_xi Loay xE + udot
j=1 k=1 |
K J(t) . . Ja{t) . . .
= za I bl xt + 3 biad ot
k=1 " j=1 j=1
That is,
W, - W K
£ 7 Mo - . s
= I 3, X + U (4)
W, k=1 K k.t t

where Rk t and Gt are specially constructed moving averages derived

implicitly from b% . 7\% R xE and uj’t.

Before we present the weights required for these moving averages, two
features deserve further description; namely, the particular dating pattern
alluded to above and the characteristics of the scale factor_k%. To illu-
strate the former feature, consider a five-year period for the j-th group.
During this period, the group is assumed to negotiate a two-year contract

followed by a three-year contract. Its hypothetical wage chronology is
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is illustrated in Chart 1.

CHART 1. WAGE CHRONOLOGY WITH TWO CONTRACTS

—r—

+——CONTRACT 1 ?ﬁﬁﬁz. CONTRACT 2 >
| |
| ]

o .

|
|
|
|
!
|

12 16 20

time in quarters

The annual increments under these two contracts indicate five dis-
crete steps in the level of the j-th wage index. Each of these increments
will appear in four successive terms of the overlapping sequence of annual
changes'{(wg - wg_q) for t=1, 2, ...}. Thus, for an econometric model which
seeks to explain this sequence, the observations for successive values of
the explanatory variables follow a disjoint lag pattern as indicated in
Table 5 for the case where front-end loading is absent, A non-zero weight
(the proportion of the collective's labour force in the j-th group in this
case) is recorded for each step in the wage index, lagged by the interval
between signing and implementation dates of the increment. It will also be

recorded in the three successive rows, lagged an additional quarter in each.
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TABLE 5
QUARTERLY PATTERN OF LAGS FOR WAGE CHRONOLOGY

LAG IN DATING PATTERN
TIME | O 1. 2 .3 .4 5 6 7. 8 . .9 10 11

[y
OO~ WN O
o
Ca

The scale factors’{xg} are based upon the temporal distributions of
the internal increments which are contained in the set of contracts for each
of the bargaining units after these increments have been normalized to annual
equivalents. (See [A2].) For a given group receiving an increment in a
particular quarter, the scale factor is defined as the product of the particu-
lar -increment and the duration of the contract in number of years divided by

the arithmetic sum10

of increments over the whole contract which is currently
operative. To obtain a composite weight, the scale factorAA% for each

internal increment is multiplied by a proportional element b%. This collection
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of products are.then placed in the appropriate lag positions in the composite-

weight matrix.

Four examples demonstrate the versatility of this formulation. (The
issue of discounts for future Tocked-in internal increments is considered in

Appendix 11.)

EXAMPLE ONE. A three-year contract with three annual increments of 12, 10
and 8 cents respectively would be represented by the values 1.2, 1.0 and 0.8

for the scale factor.

EXAMPLE TWO. A multi-year contract with equal annual ingrements would be

represented by unit values of this scale factor.

EXAMPLE THREE. If a contract calls for one increment over an 18 month period,
then the scale factor is 1.5 for this increment. Implicitly, two quarters

of this contract would have zero scale factors.

EXAMPLE FOUR. if there are two increments in one year, say of size 12 cents
and 8 cents and occurring six months apart, then_ai wouid be 0.6 and 0.4 for
the two increments. However, two successive rows of the weight matrix (the

third and fourth quarters after the date of the signing for the .contract)

would contain both of these values so the joint scaling factor is unity.

ITI

Each of the J(t} constituent micro groups in the Yabour force for
some specific collective has a set of weights‘{b%_hi} calculated for each
quarter in the sample. These weights are aggregated within each of the

eleven industrial sub-sectors and for total manufacturing. The results are




- 26 -

recorded in the twelve sections of Table 6. Eventually these weights for
collectives will be used to create moving averages, of appropriate lengths,
for explanatory variables in the model of wage determination which is out-
lined above. They will also be used to generate the variance-covariance
matrix for the concomitant stochastic errors in the model so that Aitken

11

estimators™" can be calculated and the problem of the Yule-Slutsky effect

avoided.

In conclusion, we would again point out the dramatic differences
between the weights that we have tabulated and those used by many other
analysts of the determinants of wages. Our weight matrices contain many
more entries due to the prevalence of multi-term contracts and substantial
variations between different industrial sub-sectors, between different
quarters in particular years, and between particular quarters in different
years, These latter two variations persist for total manufacturing and are

not smoothed to insignificance by the process of aggregation,
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APPENDIX I
DEPENDENT VARIABLES IN THE FORM OF QUARTERLY CHANGES

The argument in this paper has been predicated on the specification
of annual overlapping changes in the aggregate wage index for the dependent
variable in econometric investigations. Recently, Black and Ke]ejian12
have argued for the alternative specification with quarterly changes. As

13

we have shown elsewhere™, a general model of wage determination can be

postulated for any integral lag h in the sequence of proportional changes
(g =y g) /Wy 3

To obtain a model concerning quarterly changes, [A2] must be reformu-
lated in terms of the average quarterly changes in the wage indices for the
micro groups. The definition for the scale factor must be adjusted and will

14 for each of the

be zero on far more occasions. A complete set of weights
industrial sub-sectors is provided in Table 7 under the assumption that this
alternative specification is appropriate. A forthcoming paper will examine
the choice between the two alternative specifications but two points are
worthy of emphasis here. First, different approximations are involved for
the alternatives and it is unclear which of these approximations will result
in the smaller error. The discussion of Black and Kelejian is either incom-
plete or incorrect in this context. Second, Aitken estimators must be used
for both specifications wherever multi-term contracts and different propor-

tional weights for groups are concerned. Inferential procedures based on

the least-squares technique are 1likely to be very misleading.
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