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PREFACE

This publication introduces a new s<eries of annual price indexes which
measure the movement through time of prices paid by provincial and federal
governments for highway construction done under contract. Both base-weighted
and current-weighted indexes are presented herein for the period 1956 to 1959.

The highway indexes represent an important extension to an area not
previously covered by price statistics. While compromise is an unavoidable
component of price indexes it is noteworthy that in this series one major com-
promise which is common to most price indexes of construction work has been
avoided. The bid prices which are indexed ‘epresent the prices paid for units of
work put in place. This is unlike the usual input type index upon which it is so
often necessary to rely, wherein labour and material prices must be used to
represent, as best they can, in-place prices. While it is believed that these series
constitute an advancement in the field of price statistics, criticisms and
suggestions for their improvement are welcomed,

The material for this publication was prepared in the Farm Prices Section
of the Prices Division.

WALTER E. DUFFETT,

Dominion Statistician,
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PRICE INDEXES OF HIGHWAY CONSTRUCTION
IN CANADA

I. INTRODUCTION

In August 1961 & new series of index numbers
of prices paid by provincial and federal governments
for the construction of arterial and secondary
highways in Canada was released by the Dominion
Bureau of Statistics.' Annual base-weighted indexes
for seven provinces and for the federal government?
and a combined provincial-federal index were
published for the period 1956-57 to 1959-60.°
The base-weighted indexes measure the movement
through time of bid prices in contracts awarded for
highway construction and express prices in each
year as a percentage of prices in 1956. The weights
used in the indexes are based on values of units
of highway construction including materials supplied
by the department to contractors in contracts valued
at $50,000 or more awarded over the four-year period
1956 to 1959.

Since August 1961, an additional series of
annual current-weighted indexes of prices paid for
highway construction has been produced for the
same seven provinces, and the federal government.
In addition a combined provincial-federal index was
prepared. The current-weighted index in a given
year expresses the cost of construction in the given
year as a percentage of the cost of the same con-
struction in the price-base year. The price-base
year for the indexes is 1956. Thus, in the current-
weighted indexes, the specific programme of highway
construction in each year is costed first at prices
in the year in which the contracts were let and
secondly at prices in the base year 1956, Differences
between the indexes of a given year and any other
year, except the price-base year 1956, could arise
partly because of price changes between years and
partly because of differences in the ‘‘basket*’ or
programme of highway construction. For this reason,
the current-weighted indexes do not measure pure
price changes between successive years. The
current-weighted indexes are primarily designed
for use in deflating current-dollar values of highway
construction to derive a constant-dollar series of
annual expenditure on contract highway construction
which will reflect changes in the volume of highway
expenditure.

! Daily Bulletin, Dominion Bureau of Statistics,
Ottawa, August 15, 1961.

? The federal government refers to the federal
Department of Public Works.

1 A fiscal year which runs from April 1 to March 31
will subsequently be referred to using only the year in
which the majority of the months lie. For example,
1956 - 57 will be referred to as 1956.

Throughout the development of the indexes
the Dominion Bureau of Statistics has received the
close co-operation of provincial and federal govern-
ment departments concerned with highway construc-
tion and the Canadian Good Roads Association,
Demand for a Canadian price index of highway
construction was first given formal expression in
1956 by the Association in a resolution passed
by its Committee on Economics, Finance and
Administration, recommending construction of a
Canadian road cost price index. Subsequent discus-
sions between the Dominion Bureau of Statistics
and the Association established that essential
cost and price data in contracts for highway con-
struction were available in provincial and federal
records and approval of the project in principle was
secured from the provinces. Schedules for the
reporting of cost and price data from contracts let
for road construction were prepared and the flow
of data from the co-operating provinces and the
federal Department of Public Works began in late
1959.

Since 1959, contract cost and price data have
been provided by seven provinces and the federal
government covering fiscal years from 1956 forward.
Because necessary data for three provinces have
not been made available, it has not been possible
to construct an All-Canada index, However, a
combined index wusing the available provincial
and federal indexes as components has been
aroduced.

The following sections deal with the base-
weighted and current-weighted indexes in that order.
The nature of the indexes and the various technical
features in their construction are reviewed and the
indexes and weighting diagrams are presented in
tabular form for the period 1956 to 1959. Patterns
of movement of the various indexes are compared
end broad categories of uses and limitations are
discussed, A paper on the development of the
base-weighted indexes was presented by the
Dominion Bureau of Statistics to the 1961 Annual
Meeting of the Canadian Good Roads Association
in Banff, Alberta, and has been freely drawn on
in this report.*

* Price Indexes of Highway Construction in Canada,
. paper presented by A.D. Holmes to the Annual Meeting
cf the Canadian Good Roads Association, Banff, Alberta,
September 15, 1961.
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H. BASE-WEIGHTED PRICE INDEXES OF HIGHWAY CONSTRUCTION

The Nature of the Indexes

The base-weighted price indexes of highway
construction in Canada express prices paid in a
given year by provincial and federal governments
for highway construction as a percentage of prices
paid in the base year 1956. More specifically, each
provincial and federal index is designed to measure
the effect ofprice change on the cost of a programme
of highway construction represented by capital
construction contracts valued at $50,000 or more
let by the particular provincial or federal government
during a specified base period.

In this context, a programme of highway con-
struction for a particular province is defined as the
‘*basket’’ of common units of work put in place by
contractors, as specified in contracts let by the
province for new construction, reconstruction and
betterment of highways during the four-year period
1956 to 1959. The units of construction are contract
items such as an acre of clearing, a cubic yard of
excavation, a ton of gravelling, or a ton of hot-mix
bituminous paving. Also included are supply items,
usually provided to the contractor by the department,

Prices used in the indexes are annual weighted
averages of bid prices for units of construction work
and for materials used in the construction, The
former are bid by the construction contractor and
the latter usually by the manufacturers of the
materials provided.

Capital construction of highways is defined as
including new construction, reconstruction and
betterment work on grading, granular base courses
or surface courses projects, Grading embraces
clearing, grubbing, excavation and the placing of
culverts, Granular base courses include the supply
and placing of pit-run materials and screened or
crushed gravels, Surface courses include bituminous
stabilized base courses and portland cement
concrete surfaces but are mostly bituminous hot-mix
surfacing,

The term highway embraces all arterial and
secondary roads under the jurisdiction of the
province, Excluded are local roads, city streets,
and development roads which are not typical of
the type of road usually constructed by the province.

Similarly, the set of road building units, on
which the index for federal government highway
construction is based, consists of contract items in
Trans-Canada Highway contracts and other highway
contracts in National Parks let and supervised by
the federal Department of Public Works during the
same four-year period. Also included are road
construction contracts let in the Northwest Terri-
tories and the Yukon.

Prices Used in dhie ndexes

The essential elements of any price index are
prices of items and welghts representing the relative
importance which should be attached to the movement
through time of prices of individual items or groups
of items, In addition, a time base period during
which prices are defined as equal to 100 and a
weight base period for establishing weights to be
assigned to items, are required.

The problem of pricing is the most important
and difficult element in development of price
indexes of highway construction and the solution
of it conditions decisions about the other essential
elements of such indexes. A thorough understanding
of the prices used is therefore of first importance
in the interpretation and use of the indexes.

Price is hy definition the value in exchange
of a specified unit of a commodity or service, at a
specifictime and location and under given conditions
of purchase or sale. Further, for measurement of
“price’* change over time, it is essential that the
prices being compared over time relate to an
identical or equivalent quantity and quality of
commodity or service. Thus, in a price index of
highway construction only those items of highway
construction can be included for which there is
a measurable price through time for comparable
units of construction under comparable conditions
of purchase.

It is obvious that highways like other
engineering construction projects are unique and
complex goods for which comparable prices through
time are a practical impossibility. Indeed, most
highways are the result of successive improvements
to previously constructed roads, and highway
construction in any particular year represents a
mixture of new construction and major improvements
and betterments of existing roads.

Two solutions to the problem of pricing for
price indexes of engineering construction may be
distinguished, however. One is to price the material,
labour and machinery inputs used in construction.
Indexes based on such prices fail to take into
account other elements of the price of the final
output of the construction such as overhead costs
including profits and losses and, more importantly,
they do not reflect price changes in final output
resulting from the changing technology of con-
struction. The other solution to the pricing problem
is to price the component work put in place in
construction using bid prices on contracts let
and supply prices of materials excluded from the
bid prices but included in the construction, In this
approach, overhead costs of contractors, including
their profits and losses, and the price effects of
changing technology in contract construction are
reflected in the bid prices. Indexes, based on such
prices, reflect closely the movement of prices paid
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by the contract-letting agencies for the final
product, i.e., new or improved highways. This
approach has been used in development of the
price indexes of highway construction in Canada.

Sources and Collection of Price Data

In Canada the bulk of highway construction
in each province is done under contracts let by
provincial and federal governments. It is usual
for tenders to be called for specific road con-
struction projects and for tenders submitted by
contractors to include estimated quantities of
work units to be completed, bid prices, and the
estimated total cost of such work. The accepted
tender becomes the contract and the individual bid
prices in it become the fixed rate at which the
work done by the contractor is paid. Thus data on
estimated quantities, bid prices and total cost of
construction become available in the contract-
letting process of the provincial and federal highway
building agencies and constitute the basic ingredients
for indexes of prices paid by governments for
highway construction.

The necessary contract data are reported by co-
operating provincial and federal governments on a
special schedule designed for the purpose. A copy of
the schedule is included in Appendix B. Separate
schedules are completed for each contract awarded
for new construction, reconstruction or betterment,
valued at $50,000 or more. Because contract detail
varies among provinces, the schedule was designed
to permit reporting of basic units of highway construc-
tion for which bid price and quantity data were usual-
ly available inprovincial contracts, and toprovide for
reporting of costs relating to such units where avail-
able bid prices excluded them, Where costs were so
excluded from bid prices, a price inclusive of such
costs was calculated for the unit of construction.

Similarly, schedules were provided for reporting
of quantity, price and total cost of ‘‘supply”’, i.e.,
specified materials which were usually supplied
free to the contractor by the government department.

Comparability of Prices Through Time

All prices used in the index are weighted
average prices, Averaging is a technique used
to develop a continuous series of annual prices
in which the movement from year to year reflects
essentially price change. Individual contracts
relate to particular roads at various locations
throughout a province and over time no two contracts
cover the same work on the same highway. Among
locations there are many factors influencing the
price of construction such as terrain, accessibility,
weather, etc. Contracts also vary in size, in terms
of quantity of work, and the combination of different
kinds of work included. For these reasons, individual
contracts and the units of work specified in each
may be termed unique and differentials in bid
prices among contracts reflect differences in the
location and terms of purchase of the units of road
construction. Any attempt to evaluate and remove

such price differentials from individual contracts
in successive years in order to isolate pure price
change over time would be impractical. Over
successive years, however, provincial road con-
struction programmes could be expected to result
in annual sets of contracts wherein construction
would occur under fairly comparable over-all
conditions of terrain, accessibility, and other
factors which may render individual contracts
unique. The averaging of bid prices over all con-
tracts in a given year would, therefore, seem to
be a logical method of securing comparable average
bid prices through time for units of work in contract
construction.

The effectiveness of such an averaging process
was tested empirically for all major contract items
in each province, Bid prices on individual contracts
were plotted against known characteristics of the
contracts such as value or quantity of the contract
item, type of contract, value of total contract, and
location of contract work. For some contract items
in various provinces, it was found that price
differentials did exist among classes of contracts.
For example, in some provinces gravelling prices
from grading contracts tended to be lower than
gravelling prices on other types of contracts. Size
of contract as measured by the number of units of
a contract item also tended to be associated with
differing levels of bid prices, Where the number
of contracis per year was relatively large, the
mixture of differential prices did not present a
significant problem because the proportions of
differing contracts were fairly constant from year to
year. In other cases, variation in classes of con-
tracts from year to year did introduce some non-
pricechanges inthe averages of prices in successive
years.

To avoid such non-price influence and ensure
the comparability of annual average bid prices
through time, classes of contracts were established
within which bid prices were more homogeneous
and in which non-price effects on weighted average
bid prices within such contract classes were of
minor consequence.

Stratification of Contracts for Price Comparability

The procedure of stratification can be illustrated
by reference to the classification of the item earth
excavation. Contracts on which earth excavation
occurred, were divided in some provinces into two
classes: one class wherein the quantity of earth
was classified as low and the other class wherein
the quantity of earth was classified as high.

In general, it was found that lower unit prices
tended to be associated with contracts involving
larger quantities of earth excavation, This is
exemplified in one province in which over the
four-year period the price of the high-quantity group
averaged ten per cent less than that of the low-
quantity group. This relationship held for three of
the four years included in the index, the percentage
differences being 10, 15 and 21. For the fourth



10 DOMINION BUREAU OF STATISTICS

year the high-quantity price was one per cent
higher than the low-quantity price.® Further, for
high-quantity contracts, unit prices showed less
dispersion than did prices onsmall-quantity contracts.

Under these circumstances, variation from
year to year in the proportion of contracts occurring
in each class could cause changes in the weighted
average price over all contracts. This can be
illustrated by carrying the example given above
one step further. Over the four-year period the
distribution of contracts hetween the two classes, in
terms of the percentage of total value of earth
excavation included in each, was as follows:

Percentage distribution of
value of earth excavation
Low-quantity High-quantity
contracts contracts
38 62
61 39
50 50
49 51

If it is supposed that no price change occurred
between 1956 and 1957 within each class, it can
be seen from the above that the shift in weight
combined with the price differentials which usually
exist between high and low quantities would cause
a change in the weighted average price which could
not be called pure price change. In order that this
type of non-price change will not affect the movement
of the index, constant weights are assigned to each
of the classes.

Criteria for classification of contracts varied
according to the characteristics of the unit of
construction to be priced. While the most common
classification was ‘‘size’’ of contract, as measured
by the quantity of the particular variety of con-
struction work, a few other criteria have been
employed. The contract stratification employed is
explicitly stated in the last two columns of Table 4,
page 25 in which the item classification system
adopted for the index is presented.

In classification of contracts into homogeneous
price groups, a few classes emerged in which the
number of contracts were too few or too intermittent
over the period for calculation of average price
within the class. Such residual classes were
excluded from price averages used in the index but

$ The differential in this particular year dis-
appeared because of the inclusion of a very large four-
lane contract which had a higher than usual price for
earth excavation, As far as could be determined this
contract was not unusual in any way which would justify
its removal from the price basket. In other years there
were similar contracts as to size, type and geographic
location. For this reason, and becauSe it iS considered
essential to refrain from arbitrary removal of unusual
prices, the contract was retained in the price basket.

the ‘‘weight’’ of contracts in each such class was
added to the weight of a closely related class for
which a price could be calculated, By this process
of imputation of weight, the price movement of one
class is used to represent the price movement of
another class for which direct pricing is not feasible.
Classes of contracts for which imputation was
necessary are listed in the last column of Table 4.

To illustrate, Table 4 shows the following:
in Newfoundland clearing remained as originally
classified and as a result no residual data occurred;
the additional classification for earth excavation
was all inclusive (0-99,999 cubic yards and 100,000
cubic yards and over) and again no residual data
occurred, However, in Nova Scotia no provision
was made for indexing clearing, 75 acres or more,
which occurred on grading contracts. Any such
clearing which occurred would be imputed to grading
contracts, 0-74 acres, This means that prices used
in the index for clearing were derived from clearing
bids of grading contracts, 0-74 acres in size, but
the weights in the index were derived by combining
clearing, 0-74 acres, and 75 acres and over.

To summarize: in principle, items included and
priced separately in the index are units of construc-
tion work commonly specified on highway con-
struction contracts, except where it has been found
necessary for price comparability through time to
establish two or more classes of contracts for such
an item, Not all items have been so divided nor is
the system of classification used to divide any
given item the same for all provinces.

The amount of classification which could be
adopted to reduce non-price change was limited by
the number of contracts usually let by a province
in a year, Because few provinces consistently let
more than 50 contracts a year valued at $50,000 or
more and because every item is not reported on each
contract, the amount of classification which could
be introduced was clearly limited, It was found that,
as long as the number of contract bhids was five
or more, recognizable grouping occurred. When there
were fewer than five bids it was sometimes difficult
to decide which prices were usual and which were
unusual if any great price dispersion were occurring.
The distribution of the number of bids averaged to
obtain prices used in the index from 1956 to 1959
is shown in Appendix A. The data are presented
for provinces, the federal government, and the
combined provincial-federal total.

In the last column, relating to the combined
index, it can be seen that for about a third of the
prices the number of bids averaged was less than 5.
For Newfoundland, Manitoba and the Federal
Government the number of bids averaged was usually
fewer than five.

In Newfoundland very few highway construction
contracts were let in 1956 and 1957 which were
valued at more than $50,000. Since then the number
of bids averaged has been rising and currently the
number of bids is at a satisfactory level.
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The Department of Public Works of the federal
government lets a relatively small number of highway
gontracts over a widely dispersed area, In choosing
hetween averaging a low number of bids and
averaging together bids of markedly different
character the former was chosen as the better
compromise, Even so, it was not possible to
establish as many classes as were needed to
adequately minimize the influence of non-price
change.

In Manitoba the highway department wanted
the indexes produced on an area basis and this
was the only province in which it was feasible to
develop a satisfactory geographic classification
system., As a result, in calculating prices, contract
bids were usually classified by geographic location.
Table 4, page 25 shows that additional classes were
also superimposed on geographic location. While
the number of bids averaged for annual prices was
low it was thought that sufficient evidence of
grouping existed to warrant adoption of a geographic
system of contract classification,

The average number of bids is of less concemn
in the remaining provinces. Further, many of the
prices in which the number of hids is below five
have a high-quantity classification and bids in
high-quantity classes consistently group closer
together than do bids in low-quantity classes.
This homogeneity lends greater confidence to an
average based on & small number.

Also it can be seen from Appendix A that over
the four-year period it was necessary to estimate
five per cent of the prices in the index. The method
followed to fill a gap in a price series is to select
a complete price series which is known or expected
to have similar price behaviour to the incomplete
series, Price movement in the incomplete series is
derived from the price movement of the complete
series,

The most usual reason for estimating prices
was because no contracts were let of the type
needed for the classification system. It is clear
from the table that the problem of missing prices
was most acute in Newfoundland. All but one of
the missing prices in Newfoundland occurred in
the first two years, It was also necessary to
estimate prices where new items were introduced
into the index part way through the four-year period.
This occurred in Nova Scotia where the placing
and the supply of corrugated metal pipe were
introduced as new items in 1958.

Other Factors in Maintaining Price Comparability

Before leaving the subject of the methods used
to group contract bids it would be well to consider
some of the problems encountered in maintaining
the system through time. To give an example, it was
found in Manitoba that the geographic location in
which the grading contracts were let had an influence
on the level of prices bid for earth excavation.
Recause of the very small number of grading contracts

involving northern areas, prices have been based
on southern contracts and the earth excavation
index reflects the movement of prices in only those
contracts which were let in the southern portion
of the province, Recently there has been a shift to
a higher proportion of work being done in the
northern portion of the province. If the northern
work continues persistently over the years it will
be represented in the index after the first revision,
In the interim, earth excavation prices will continue
to be calculated from contracts let in the southern
portion of the province and to the extent that
southern contracts are not representative of the
movement of prices in the whole province, the
index will be less reliable than for the earlier years.

In the discussions of contract classification
above it has been assumed that the same work-unit
has been priced from year to year. In other words it
was assumed that the province was expecting the
same standard of work from the contractors and
that the same types of materials were being purchased
from year to year. When this continuity in standards
does not occur, the effect of the changes on the bid
prices must be evaluated so that the influence of
this type of non-price change can be removed from
the price series. This is one area where considerable
development work remains to be done and research
is underway to develop more precise techniques for
ensuring an adequate flow of information about
specification changes.

The problems of changing specifications may be
illustrated as follows, Two questions have to be
answered in handling specification changes: is the
change a non-price change which should not be
allowed to affect the movement of the price series;
and if it is a non-price change, how should the
change in specification be evaluated?

Suppose that a highway department decides
that in future the contractor instead of the department
shall pay the freight charges from the refinery to
the job site. Obviously the asphalt supply prices
hefore and after are no longer comparable because
‘reight has been removed from the series, The
placing price for bituminous hot-mix is no longer
comparable with previous periods, because a
contractor will have to alter his bid for placing the
mix to include the additional expenditure for freight.
I7our prices at the same point in time are needed to
ullow for the shift in contract terms:

supply of asphalt, freight included (old specifi-
cations)

supply of asphalt, freight excluded (new specifi-
cations)

placing bituminous hot-mix, freight excluded (old
specifications)

placing bituminous hot-mix, freight included (new
specifications)

At the point in time when the shift is made price
movement is determined from prices derived from
the old specification. For subsequent index calcula-
fions a new bhase price is estimated, based on the
ratio of the old specification prices to the new
specification prices.
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In the above example it is relatively easy to
obtain an acceptable estimate of the value of the
change in the specification. Suppose however that
the department raises the quality of a particular
specification by requiring the contractor to work to
a finer degree of tolerance than before. While as
yet, it has not been necessary to evaluate any
specifications in this way it is hoped that it will
by possible to obtain from the departments concerned
their estimate of the value of this type of change
in specification,

In both examples given above, the assumption
is that the new specification was introduced at a
particular point in time and that from that time
forward all work was done to the new specification.
In highway construction, however, a department
sometimes rewrites specifications and then gradually
introduces the new practice to more and more con:
tracts over a period of years. Thus far it has been
found impossible to devise a suitable method of
taking this type of change into account until the
new practice becomes fairly common among con-
tracts,

Lack of Comparability of Prices Among Provinces

It must be understood clearly that the price
indexes described herein do not measure differences
in price levels among provinces, Prices collected
from any particular department reflect the engineering
and contract-letting practices of that department.
These practices vary considerably from one province
to another., The sort of variation which occurs can
be illustrated by considering the index item of
supply of corrugated metal pipe. The departments
were asked to report data on the most commonly
used size and type of corrugated metal pipe. One
department reported 18-inch pipe, six reported
24 -inch pipe and one reported 36-inch pipe. The
gauge and types of finish reported also varied from
department to department. Such variations cause
differences in prices among provinces and the
price differences are eliminated by setting all
indexes equal to 100 in the price-base year 1956.
The indexes then measure the movement of prices
within each province from 1956 forward and do not
measure differences in prices among provinces.

Time Base for the Index

The interim time base chosen for the index is
1956 which is the base year used for other recently
developed price indexes published by the Dominion
Bureau of Statistics.® The history of the Ontario
Department of Highways’ Price Index’ suggests that
1956 was a high year on which to base the DBS

¢ The new official time base for DBS series is
1961. The Highway Construction Price Indexes will be
revised to conform to this new base period within the
next several years,

? Annual Report, Department of Highways, Ontario.
See pages 17 and 20 of the 1959-60 report for the year
ended March 31, 1960,

serles, On the other hand, the Ontario series
indicates that at no time during the 1950’s was there
a period of price stability. This was felt to be
sufficient justification for establishing the time
base in conformity with other published statistics.
The index, independently constructed and published
by the Ontario Department of Highways, is as follows:

Ontario Department of Highways
Index of Tender Prices Paid on Road Contracts
1950/51 = 100

950451 AT . AT N 100.0
IDGIBG 77 R PN e S = - 135.9
11952/153 ....ve. o 11288
19537 D85 e asasecosiorsnces 107.8
1954/55 111.0
1955/56 129.4
GG L . L ] 156.8
LT/ OB .3k o cvcasnmnan B W, 135.4
1958/59. . cie. v sinn, s oot ST 124.2
1859/60 129.1

Index Weights

Weights are assigned to each item in the index.
The index is fundamentally a weighted average of
the price movements of all items included in it, and
the weight of an item represents the influence of
the price movement of the particular item on the
average movement of all items. The function of the
weights in the index may be illustrated by a
hypothetical example. If expenditure on earth
excavation in a province in the base period is twice
as large as expenditure on rock excavation, the
effect of the price change in earth excavation on
the combined cost of earth and rock excavation
should be twice as great as the effect of the price
change in rock excavation. Thus, if earth excavation
prices have decreased by 50 per cent and rock
excavation by 20 per cent since the base year, the
effect on the conibined costs of the same excavation
in the current year is a decrease of 40 per cent.
A simple average of the changes would be a price
reduction of only 35 per cent. To illustrate with
hypothetical figures:

Cost in Price Cost in
current
base year | decrease year
1
$'000 | % $°000
Earth excavation .... 200 50 100
Rock excavation...... 100 20 80
Totals ...l 28 300 ‘ 180

It is evident that the effect of price change is to
reduce current cost to $180,000 which is 60 per cent
of the base year cost of $300,000, a decrease of
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40 per cent, Therefore, in terms of a price index
the combined price index for earth and rock excava-
tion in the current year should be 60, calculated as
follows:

Current Base year | Weight x
index weight index
base $’000 '000
year =100
Earth excavation ... 50 200 10, 000
Rock excavation ..... 80 ( 100 8, 000
Combined ............... 60% 300 18, 000

! The combined current index of 60 is derived by di-
viding the ‘‘weight x index’' (18,000,000) by the sum of the
weights ($300,000).

In practice, weights are expressed as relatives
totalling 100.

It is useful to emphasize here that the only
change measured by the index in the illustration
was price change. The weight assigned to the
index (price relative) of each of the two items
remained fixed over time. The index is a simple
example of a buse-weighted index.

In the base-weighted highway price indexes,
waights of items are based on the aggregate value
of the index items reported for contracts let in the
period 1956 to 1959. An average of four years was
selected for the weight-base period because of the
appreciable variation in relative expenditures on
important construction items among years. An
indication of this variation can be seen from Table
2 wherein annual constant-dollar weights are shown.

For each index item, the aggregate contract
values in each of the three years since 1356 were
adjusted for price change since 1956 to express
values in all years in terms of 1956 prices., The
resulting aggregate expenditures were averaged
over the four-year period, 1956-59, to derive an
average annual expenditure on each item included
in the index.,’ The average annual expenditure for
each item was then expressed as a percentage of
the total expenditure for all items. These relative
annual average expenditures are the weights
assigned to index items and constitute the weighting

¢ jach value series was divided by its price rela-
tive series and averaged as follows:

( p!l q!l ps’ q!’ p!l q!l pl’ qso
p!ﬁ % p!? pSl DSD ./' 4
p!ﬁ p!6 pse DSC

diagrams for the indexes. As a percentage of the
estimated value of all new contract construction
work done over the four-year weight period, the
aggregate value of contracts let on which the
weighting diagrams were based ranged from 60 per
cent in Saskatchewan to 83 per cent in Manitoba. °

The weighting diagrams for each provincial
index, the federal index, and the combined index
are presented in Tables 2 and 3. Weights below
the level of contract items are not shown in the
tables. In a few cases, some adjustment of the
weights for particular items has been incorporated
to avoid distortions arising from unusual temporary
conditions,

Index Formula

The base-weighted index expresses the current
cost of a fixed basket of units of highway construc-
zlon and supplies as a percentage of the cost of the
basket in a base period. The formula used in the
index may be written as:

b
"= —_‘)"—(1" X 100 which may be transformed
2p,q, into the more convenient form

- pﬂ po qo
L =}.~‘T‘;{mx100}

where I_ = index for year n
3 = summation over all items
p, = price of an item in year n
p, = price of an item in year o
q, = quantity of the item in the weight-base

period

Pn  price in year n as a ratio of price in
D, ~ year o (in this case year o is 1956)

P, 9, = average value of a given item in the
weight-base period 1956 to 1959

B, 9,

E—p—q— X 100 = relative weight of a given item in
[+ o

the base period as shown in Table 3

® The unreported residual consists of contracts of
a type not indexed such as contracts for fencing, sod -
ding, tree planting, for drainage ditches off the road
allowance or for cast-in-place concrete culverts., Also
excluded are grading, granular base courses and surface
courses contracts which are valued at less than $50,000,
Zvailable information indicates that if all contracts had
been included rather than only those $50,000 or over no
great weight changes would occur for any index item
except for granular base courses, A few provinces let
large-quantity gravelling contracts the value of which is
below $50,000. It is believed that the price behavior of
these unreported gravels is adequately represented hy
the published indexes.
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Annual Base-Weighted Price Indexes of Highway
Construction, 1956 -59

In Table 1, page 22 the all-items index and
indexes of its three major components are presented
for each province and the federal government. The
combined provincial-federal index and components
also are included.

Combined Provincial-Federal Index. — The com-
bined all-items index declined 8 per cent from 1956
to 1957, 12 per cent from 1957 to 1958 and rose less
than one per cent from 1958 to 1959. This pattern
was caused mainly by the behaviour of the grading
and granular base courses indexes although the
grading component declined more steeply and
during 1959 showed a slight decline instead of an
increase, Except for an increase of 2 per cent from
1956 to 1957 the index of surface courses moved
similarly to the granular base courses component.

Newfoundland. — In Newfoundland, the all-items
index also declined from 1956 to 1957. The 16 per
cent decline was almost balanced in the following
Year by an increase of 14 per cent. From 1958 to
1959 the index fell 9 per cent. Again this movement
was largely caused by the similar behaviour of the
grading and granular base courses components, Also
the pattern of stronger index movement in the grading
component compared to the granular base courses
component can be observed. One exception to the
pattern was the 8 per cent increase in granular base
courses which occurred from 1958 to 1959. The
surface courses index declined during the whole
period, the decline being one per cent from 1956 to
1957, 16 per cent from 1957 to 1958 and 11 per cent
from 1958 to 1959.

Nova Scotia.— In Nova Scotia, the all-items
index fell 8 per cent from 1956 to 1957, 4 per cent
from 1957 to 1958, and then rose 6 per cent in 1959,
This pattern of decline over the first three years
and increase in the fourth year was repeated in all
major components except for an 8 per cent increase
in the grading component from 1957 to 1958. The
rise was sufficient to dampen the 15 per cent decline
which occurred in the surface courses component
during the same period. A substantial increase in
the price of rock excavation was the most important
determinant of the. increase in the grading index
from 1957 to 1958.

New Brunswick, —The New Brunswick index
moved similarly to the Newfoundland index with a
saw-tooth pattern reflected in an initial decline of
2 per cent followed by an increase of 8 per cent
from 1957 to 1958 and & subsequent drop of 13 per
cent from 1958 to 1959. The 1956-1957 drop was
caused by declines in granular base courses and
surface courses which were almost balanced by an
increase in the grading index. A rise of 5 per cent
in the rock excavation index was mainly responsible
for the increase in the grading index. The increase
from 1957 to 1958 was common to all major com-

ponents. In the grading component the increase was
caused mostly by a strong increase in the earth
excavation index and a weaker rise in the rock
index. All major components fell from 1958 to 1959.
Declines were most marked in the grading and
surface courses components,

Ontario. — The Ontario index declined 12 per
cent from 1956 to 1957, dropped a further 7 per cent
between 1957 and 1958 and rose 5 per cent from
1958 to 1959. The pattern was followed in all major
component indexes with decreases strongest in the
grading index and least strong in the surface courses
index. Conversely, the increase from 1958 to 1959
was strongest for the surface courses index and
weakest for the grading index.

Manitoba. — In Manitoba, the all-items index rose
11 per cent from 1956 to 1957 and then declined
26 per cent from 1957 to 1958 and 4 per cent from
1958 to 1959. The increase from 1956 to 1957 was
caused by the substantial rises in both the surface
courses and granular base courses index (28 per
cent and 14 per cent), The grading index declined
one per cent during the same period. In all major
coniponents large decreases occurred between 1957
and 1958 (ranging from 22 per cent to 34 per cent).
Declines continued in the following year but at a
slower rate ranging from 3 per cent to 6 per cent,

Saskatchewan.—In Saskatchewan the all-items
index showed similar movement to that of Manitoba
although the index rose less steeply from 1956 to
1957 and declined more sharply from 1958 to 1959,
The increase in the index from 1956 to 1957 was
caused solely by a 15 per cent rise in the granular
base courses index, The indexes for grading and
for surface courses fell 8 per cent and one per cent
respectively during the same period. Substantial
decreases occurred in all major components from
1957 to 1958, ranging from 14 per cent in the
surface courses component to 26 per cent in the
granular base courses index. The decline in the
index from 1958 to 1959 was caused mostly by a
fall of 20 per cent in the granular hase courses
index. The surface courses index dropped only 3
per cent and was offset by an increase of one per
cent in the grading index.

British Columbia. — The all-items index moved
similarly to that of Nova Scotia and Ontario. The
index fell 23 per cent through to 1958 and rose
2 per cent during the following year, Declines
occurred in all major components from 1956 to 1958
with the least amount of decline occurring in
surface courses (5 per cent) and the largest in
grading (28 per cent) over the two-year period. The
increase from 1958 to 1959 was caused by a strong
rise of 14 per cent in the granular base courses
index, and a lesser increase of 3 per cent in the
surface courses index. The increases were nearly
balanced by a decline of one per cent in the heavily
weighted grading index.
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Federal Government. — The Federal Government
all-items index rose one per cent from 1956 to 1957,
fell 36 per cent from 1957 to 1958 and declined a
further one per cent from 1958 to 1959. The rise in
the index from 1956 to 1957 was caused by increases
in the grading and granular base courses indexes
which were modified by a small decline in the
surface courses index. From 1957 to 1958 all major
component indexes declined. The reductions ranged
from a sharp drop of 40 per cent in the grading
index to a smaller but still appreciable decline of
18 per cent in the surface courses index. The one
per cent decline from 1958 to 1959 reflected
moderate declines in the granular base courses and
surface courses indexes of 7 per cent and 12 per
cent respectively, and a 2 per cent increase in the
grading index.

Uses and Limitations

A clear understanding of the concept and
definition of the indexes i{s essential to considera-
tion of the uses and limitations of the price indexes
of contract construction of highways in Canada.

Conceptually, the indexes measure the move-
ments of prices paid by provincial and federal
governments for highway construction done under
contract, including materials supplied by the
contract-letting agency to contractors for completion
of such work., By definition, each index measures
the effect of price change on the cost of an unchang-
ing or equivalent programme of highway construction,
represented by capital construction contracts valued
at $50,000 or more, let by a particular provincial or
federal government during a specified base period
for construction of arterial and secondary highways.

The indexes, therefore, measure only the effect
of price changes on the cost of highway construction.
They do not reflect changes in the cost of highway
construction resulting from non-price changes such
as changes in the quantities or qualities of highway
construction from year to year,' Nor do they neces-
sarily reflect the price movements of non-contract
construction such as own-account work of government
agencies or maintenance work on highways.

© The differences between a base-weighted price
index and & cost index can be seen from the following
formulae;

Base-Weighted Price Index: Cost Index:
2_—2 o le 100 2_2 22 100
X
po qo po qo

In the base-weighted price index quantity is neld
conStant between the base period o and the current
period n. In a cost index no component is held constant
from period to period. As a result, both price and quantity
changes can cause changes in the cost index but only
price can cause change in the price index,

One further restriction should be emphasized.
While the indexes do indicate the trends of prices
over time, they do not reflect comparative price
levels at different geographic locations and cannot
be used to compare price levels among provinces.

In spite of these restrictions and limitations,
the indexes can be expected to be useful in planning
and budgeting for highway construction programmes,
in escalating or updating previously costed road-
work, in estimating replacement costs of previously
completed roadwork, and as historical measurements
of price trends in highway construction. While the
combined index and the provincial and federal all-
items indexes are useful as summary indicators of
price trends in contract construction of highways,
the component indexes for grading, granular base
courses and surface courses are likely to be more
relevant to particular uses such as planning,
budgeting and estimating expenditures in terms of
constant dollars.

In planning and budgeting for a programme of
highway construction, it is essential that costs,
necessary funds for implementation of the programme
and timing of the several stages in completion of
the programme, be integrated., Considerable time
normally elapses between planning and doing and,
while earlier estimates of quantities of various
units of construction involved in the programme may
not change, prices are subject to change. Estimates
of prices at future periods when contracts are to
be let are therefore an essential element of good
planning and budgeting. Price indexes of the com-
ponents of highway construction programmes provide
a convenient and useful basis for required projection
of price trends, for updating previously costed
construction, and, in general, for answering the
question ‘‘How many more or fewer dollars are
required to pay for a given programme of highway
construction because of changes in prices through
time?*’ It will be evident also that the indexes will
grow in usefulness as the period for which they are
available increases, thus providing expanding
bases for analysis of price trends and cycles.

The all-items base-weighted indexes are less
appropriate, however, for use in the deflating of
current-dollar expenditures on highway construction,
i.e., measuring changes in highway expenditure in
terms of constant dollars. The most appropriate
indexes for this purpose are current-weighted
indexes. Nevertheless, base-weighted indexes at
a fine level of detail, such as earth excavation,
bituminous hot-mix, etc., are reasonably appropriate
for separate deflation of current-dollar expenditures
on each such item. The aggregate of the resulting
constant-dollar expenditure across all items would
approximate the deflation of total current-dollar
expenditure by the current-weignted all-items index.



16 DOMINION BUREAU OF STATISTICS

Il. CURRENT-WEIGHTED PRICE INDEXES OF HIGHWAY CONSTRUCTION

Nature of the Indexes

The current-weighted index expresses prices
paid by provincial and federal governments for high-
way construction in a given year as a percentage of
prices paid in the base year 1956.

Moreover, in the current-weighted index the
weights attached to price change between the price-
base year and the given current year for the various
units of construction reflect the given year’'s pro-
gramme of construction. Thus, the weights them-
selves change each year in accordance with changes
in the programme of construction. This is in con-
trast to the base-weighted indexes in which the
weights are constant from year to year and are
derived from the base-period programme of con-
struction.

The current-weighted index measures the cost
of the current year’s programme of construction at
current-year prices as a percentage of the cost of
the same construction at base-year prices. Since
the construction programme can and does vary con-
siderably from year to year, the movement of the
index through time may be caused by both changes
in price and changes in the relative importance of
the various units of construction included in the
index. Accordingly, the current-weighted index
usually does not reflect pure price change from year
to year, as does the base-weighted index. It does
reflect, however, the effect of price change since
the base year on the cost of a given current year's
programme of highway construction. Its principal
use is in deflation whereby annual current-dollar
expenditures on highway construction are trans-
formed into annual constant-dollar expenditures, i.e.,

current expenditure valued at 1956 prices. The
series of annual constant-dollar expenditures then
reflects changes through time in the volume of high-
way construction expenditure.

One further advantage of the current-weighted
index is that new items may be included in the
annual recalculation of weights so long as an
adequate base price can be estimated. The current-
weighted index may then reflect the shift in weight-
ing patterns which may be associated with the in-
troduction of the new item,

Prices Used in the Indexes

Currently, the prices used are common to both
the base-weighted and current-weighted indexes,'!
except that drainage items have been omitted from
the current-weighted indexes because annual data
on aggregate expenditure on pipe were not available
for weighting purposes. Thus, for example, the
price relative (price in the given year expressed as
a percentage of the price in the base year) for the
item low-quantity earth excavation in a given prov-
ince was 81.8 in 1959, Similarly for the item high-
quantity earth excavation the price relative in 1959
was 64.2. These price relatives were used in both
the current and base-weighted indexes. However,
because the base weights for the low and high-
quantity items differ from the current weights, the
excavation indexes, in which the two price relatives
were combined, using base and current weights
respectively, also differ as follows:

11 gee pages 8 to 12 for the discussion of the nature
of pricing and prices incorporated in the indexes.

Price Indexes of Earth Excavation, 1959

(1956 =100)
Base-weighted Current-weighted
Low guantity High quantity Low quantity High quantity
WelghtE. el ol I8 0. B A T s B % % 45.5 54.5 42.9 57.1
EBricertelatives) ............. 00 o B N L T T e % 81.8 64. 2 81.8 64.2
) (31 12 TR0, W, S o B, NS N BT B 72.2 71.8

Index Weights

In the current-weighted indexes the weights of
the items in the index for a given year are derived
from the value of the index items reported from con-
tracts let in the given year. For each index item,
the aggregate contract values in each of the years
since 1956 were corrected for price change since

1956 and the resulting annual constant-dollar values
were used to calculate for each year the percentage
weights of each item in the index.™

12 gee footnote 8, page 13. The method followed is
the same except the steps of summing and dividing by
four were omitted.
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The weighting diagrams for each provincial
index, the federal index and the combined index are
presented in Table 2. Weights below the major com-
ponent level are not shown in the table. Adjust-
ments made in establishing the base weights for
particular items for the purpose of avoiding dis-
tortions arising from unusual temporary conditions
also were made in deriving the current weights,

In Table 2, page 23 the deviations (or the dif-
ferences) of the current weights from the base
weights are shown for the major components of the
combined index and the provincial and federal
indexes.

In the combined index most of the current
weights were within + 5 points of the base weights
and no current weight deviated further than + 10
points from its base weight. In other woris the
current weights were not, on the whole, conspic-
uously different from the bhase weights., The same
pattern was repeated in Rritish Columbia, Nova
Scotia and Ontario.

A greater amount of deviation was found in
Manitoba, the Federal Government and Saskatchewan,
One-half or more of the deviations were within + 5
points of the base weights but some of the current
weights differed further from the base weights than
+ 10 points. For example, in Manitoba in 1959 the
current weight for grading was only about two-thirds
of the base weight. Fven greater variation was seen
in the Federal Government surface courses weights.
The 1956 current weight was about half as large as
the base weight but the 1959 current weight was
three times as large as the base weight. The current
weights for 1957 and 1958 showed somewhat smaller
shifts.

The greatest amount of deviation occurred in
Newfoundland and New Brunswick where one-third
or less of the current weights were within £ 5
points of the hase weights. The widest range in
deviation occurred in the Newfoundland weights for
grading. In 1956 the current weight for grading was
about one and three guarters times as large as the
base weight. The weights declined in 1957 and 1958
until, in 1958, the current weight was only about
one-quarter of the base weight.

When the deviations were classified by major
components it was found that the grading component
was subject to the greatest amount of. weight varia-
tion. About 60 per cent of the current weights varied
more than + 5 points from the base weights. The
surface courses weights showed less deviation with
about one-third of the current weights differing more
than + 5 points from the base weights. Granular base
courses weights showed slightly less deviation than
surface courses weights.

Index Formula

The index expresses the cost of a current
vear's construction at current-year prices as a per-

centage of the cost of the same construction at
base-year prices. The algebraic form of the index
is as follows:

S ipidq

1§ =§—“—“po q, X 100

which can be expressed in its convenient alternative
form

e 4 IR
In=2po =®,q, 100

where I_ = index for year n

summation over all items

price of an item

quantity of an item

= o o M
1"

subscripts designating base year o and
current yearn,

D price in year n as a ratio of the price in
° year o. (In this index o = 1956.)

g“po_qﬂ = the value of a given item in the current
e 'n  year divided by the value of all items in
the current year, current quantities being

valued at base-year (1956) prices.”

Annual Current-Weighted Price Indexes of Highway
Construction 1956 - 1959

The annual current-weighted all-items index
and its three major component indexes are presented
in Table 1, page 22, for the provinces, the federal
government and for the provincial-federal composite
from 1956 to 1959.

It will be remembered from the discussion on
the characteristics of the current-weighted index
that it is not possible to isolate ‘’price’’ movement
from year to year with this index because guantities
in the index as well as prices can change from year
to year. Nevertheless, it is useful to compare the
levels of the base-weighted and current-weighted
series. For the combined all-items index, it can be
seen that in 1959 the base-weighted and the current-
weighted indexes were the same but in 1957 and
1958 the current-weighted index was lower than the
base-weighted index—in 1957 only fractionally
lower but in 1958 about five per cent lower. This
divergence in the 1958 index was caused mostly
by the behaviour of the grading index and its
weight. Tables 1 and 2 indicate that declining

'3 The constant-dollar (1956) value is obtained by
dividing the annual expenditure for a given item by its
price relative series:
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grading price indexes were combined with higher
than usual current weights for grading in Ontario,
Manitoba, British Columbia and the Federal Govern-
ment to cause the current-weighted series to decline
further than the base-weighted series.

A comparison of the major component indexes
of the combined index shows that in only two cases,
grading in 1957 and granular base courses in 1959,
was the current-weighted series higher than the
base-weighted series. Among all the indexes pre-
sented in the table there is a marked tendency for
the current-weighted series to lie below the base-
weighted series. Nonetheless, Table 1 shows
clearly that this is not always the order. Out of
143 pairs of base-weighted and current-weighted
index numbers presented in the table there were
33 in which the current-weighted index was higher
than the base-weighted index. Table 1 shows that
the current-weighted grading index was more con-
sistently below the base-weighted series than was
the case for the two other major components. One
of the reasons for this is the exclusion of the drain-
age items from the current-weighted grading indexes.
The supply portion of this series represents about
nine per cent of the weight of the base-weighted
grading index. As the supply price index rose over
the four-year period, the absence of this item has
served to lower the current-weighted series.

For all indexes but Newfoundland, New Bruns-
wick and the Federal Government, the current-
weighted and base-weighted all-items indexes were
at nearly similar levels during the four-year period.
In Newfoundland the base-weighted indexes included
estimates for the surface courses component in 1956
and 1957. As the level of this index was higher than
the grading and granular base courses indexes the
zero weights attached to the surface courses esti-
mated prices in the current-weighted index placed
the all-items index for this province at a level below
the base-weighted index. In 1958 and 1959 the de-
clining surfacing prices, accompanied by an in-
creased weight in the current-weighted series, were
mostly responsible for the reduction of the current-
weighted series below that of the base-weighted
series.

In New Brunswick rising prices, combined with
increasing expenditure particularly in the grading
series, have raised the current-weighted all-items
index above the base-weighted series in 1957 and
1958. In 1959 the declining granular base courses
and surface courses indexes, together with in-
creased weights in these categories, drew the
current-weighted all-items index below the base-
weighted all-items index.

The Federal Government base-weighted and
current-weighted indexes at the all-items level were
strongly divergent in 1957 and 1958. In 1957, the
cause was not apparent from the summary indexes;
however, in that year the quantities of clearing and
grubbing increased sharply and were accompanied
by the largest increases in prices experienced in the
indexes. Some of this increase was undoubtedly due

to a shift in geographic location, These changes
were reinforced by increases in the price and weight
of earth excavation but were countered by declin-
ing prices and weights for rock excavation, From
1957 to 1958 prices in all major components fell
sharply. The declines were greatest for the grading
index and the decline was accompanied by in-
creased quantities.

Uses and Limitations

Using the same basic definitions of capital
expenditure as were used for the base-weighted
indexes, the current-weighted highway price indexes
are designed to measure the effect of price change
between the base year and the current year on the
cost of the current year's highway construction
programme. The index only measures price change
between the base year and the given year from
which its weighting pattern was derived. The index
cannot be used to measure directly the price change
between any years except the base year and a given
current year because the weighting pattern is not
common to all years.

The main use of a current-weighted price index
is to remove the element of price change from an
aggregate value series so that in the deflated series
quantities are valued in terms of the prices of the
base period and the deflated series measures
changes in volume only. Such separation of the
price and volume changes is useful in assessment
of the meaning of changes in the value of wxpendi-
tures on highway construction.

The process of deflation can be carried out at
the all-items level with a current-weighted index
whereas with a base-weighted index, deflation
should be done at the finest level of detail. The
deflation process for highway construction data may
be illustrated as follows:

Ve -G A D
| I, q,
3 2 l')o qn
where V, = current aggregate value of total expendi-
ture
I, = current-weighted index
2 = summation over all items
p = price
q = quantity
0, n = subscripts designating base year o and

current year n

The series of constant-dollar values derived by
this process may be converted easily to index form
by expressing each year’s value as a percentage of
the base-year value. The resulting index is an
implicit base-weighted volume index which measures
pure volume change in highway construction from
year to year.
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BASE-WEIGHTED HIGHWAY CONSTRUCTION PRICE INDEXES
ALL-ITEMS AND MAJOR COMPONENTS
PROVINCES, FEDERAL GOVERNMENT
AND COMBINED
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TABLE 1. Base-Weighted and Current-Weighted Highway Construction Price Indexes, All-Items and

Major Components, Combined, Provinces and Federal Government, Annually, 1956 - 59 .
(1956 = 100)
Note: The years referred to are fiscal years. For example, 1956 represents the period April 1, 1956 to March 31, 1957,
All-items Major components
Grading Granular base courses Surface courses
Base- Current-
weighted | weighted | po.e | current- Base- Current- Base- Current-
welghted | weighted | weighted | weighted | weighted | welghted
Combined:
) TT TR, s, TSR 100.0 100. 0 100.0 100. 0 100.0 100.0 100.0 100.0
1957 ... 92.3 92,0 88.5 88.6 93.3 91.8 102. 2 101.9
1958 ... siodi | LS 76. 8" 70.9 83. 4" 82.6 91.7 90.7
)i ) sl & NI O~ il 81.,.8f 81.8 76.4" 74.4 84.8" 85.0 93, 27 91.3
Newfoundland:
100.0 102.0 100.0 100. 0 100.0 100.0 100. 0! 100. 0!
84,1 79.3 78.2 Wi '3 83.9 83.9 98, 7? -1
95.6 89.8 99.6 97.8 98.3 98.3 82.8 82.9
823 84.4 831 83.3 106.0 100. 4 74.0 72.6
Nova Scotia:
66 ...... B L Sl gl oo 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1850 91.6 90.1 87.3 85.0 D25 91.4 96.17 95.8
1958 ..... 88.2 o) 94,5 91.8 85:5 87.0 82.2 (6325
TQEORN.. .. .. Lo e .. .. 0. s 93.4 92.0 99.8 97.5 93.1 94.3 84.3 85.1
New Brunswick:
100. 0 100. 0 100.0 100. 0 100.0 100.0 100.0 100. 0
97.8 101. 9 p i (07 15 by A 83.8 84. 2 94,1 94.7
10, 3 111. 4 120k 3 124.5 87.1 94.9 102.0 98.17
91.3 89.0 99L0 95.9 81.5 80.8 91.8 91.9
100.0 100.0 l 100.0 100.0 100.0 100.0 100. 0 100.0
88.5 88.0 84.3 81.9 87.8 88.0 99, 4 99.7
82.1 80.4 77.6 1l 82.4 82,2 91.9 91.7
86.1 86, 5 80. 4 7.6 86.0 86.0 99, 3 98.0
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
THI3 110. 4 99.3 95. 4 114.3 118.0 1285 1| 128.3
82.6 78.8 74.8 69. 3 G 74. 6 100. 4 100. 5
79.0 78.0 T72.4 G5TS 72.9 74.1 94,1 91. 4
100.0 100.0 100.0 100.0 100. 0 100.0 100.0 100.0
102. 8 102.1 92.3 88.5 115.4 115. 5 99.0 99.0
79.17 79.0 qiL8 66.9 85.9 86.0 84.8 84.6
1860)~.... AN L e 72.8 69.6 w23 66. 4 (s1) 69.5 82.6 82.6
British Columbia:
TOBHE: - ........ 5. ke, eeeeen. - 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
851 86.2 81.1 81.7 94.8 93.1 98. 8 98.8
T2 do. T q285 ks B 87.5 86.5 94,9 94.9
78.6 g6, 2 2. 69.3 100.0 102.0 97.7 96. 7
100.0 100.0 100.0 100. 0 100.0 100.0 100.0 100.0
101.4 114.1 101.1 117.8 104.6 106. 8 99.5 HOUE 'L
65. 2 .5 60.9 52.4 7683 71.0 82.0 82.0
64.4 63.4 62,2 56.9 71.0 69.8 72.0 2.8 .

! Base price estimated. No expenditure on bituminous hot-mix pavement reported in 1956,
: No expenditure on bituminous hot-mix pavement reported in 1957. Price estimated for the base-weighted index.
Revised.
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TABLE 2. Base Period and Current Period Weights! for Highway Construction Price Indexes Showing
Deviation of Current Period Weights from Base Period Weights, classified by Major Components,
and Combined, Provinces and F ederal Government, 1956 -59

Note: The years referred to are fiscal years. For example, 1956 represents the period April 1, 1956 to March 31, 1957.

Major components
Grading Granular base courses Surface courses
iy T SEm— Ll gl
Base Current 3ase Current Base Current
weights | weights Deviation weights | weights Deviation weights | weights Deviation
% e T % % %

55.3 ‘ 25.6 19.1
51.5' 4 N 3B 2843 11 22T 20,21 [' 5% il
5 ] = 1218 29.8 + 18 2 18. 4 - 0.7
Sga6line 3.3 23.6' ='42.0 17.8 | - 1.3
45.1 —M R 30.1 S ) 24.8 +' “HaNg

Newfoundland ....................... S5 26.9 21.6
LT L s oo o s, 93.5 | + 42.0 BS 11 312054 F s 21.6
1 R e v R OO 69.5 + 18.0 30.5 + 23,6 = - 21.6
17 LR ot SR 14.9 | - 36.6 0.3 | & 434 54.8 | + 33.2
1 SO, 284 | "5 2651 32,7 || + (W858 41. + 20.3

Nova Scotia ...........ccooeenennn, 40.6 30. 2 292
1956 ... 38.0| - 2.6 35.2" | “ta.n540 26.8 | - 2.4
1957 ... 38.2 | - 2.4 345 3 | L adil 20.5 | ~ =l
1958 ... 39.8| - 0.8 28.7 | =tglt'S 2,5 - |t k2=
U0 T e v Sy S 3.6 | - 9.0 S 9k || | T B 36,5 { + 1S

New Brunswick ... 45.1 36.6 18.3
34.9 | - 10.2 §0.2 | + 13.6 14,9 | - 3.4
50.8 | 't 4646 42.4 | + 5.8 6.9 | -11.4
5451 [0+ L4940 32.4 | - 4.2 13.5 1 - 4u8
31.0 | - 4.1 3% 24| 9.6 31.8 | + 13.5

Ontario ... el 47.3 325 20.2
1956 39.2 | - 8.1 36.4 | + 3.9 24.4 | + 4.2
1957 ... 40.9 | - 6.4 38. 2 | w57 20,9 | + 0.7
1958 ... 5081 .29 30.3 | =2t 2 19.5 | - 0.7
1959 38.5| - 8.8 IBAT | [S6E.2 22.8 | '+ 2.6

Menitoba ... ) 47.2 23.2 29.6
433 M3 349 2457 s 5 32.0 | + 2.4
48.1 | + 0.9 2000 | = 'N8v9 31.9 | + 2.3
S2504 - & 546 2000 1 3 kSl 201 | e D
29.3 | - 17.9 33.5 | +BHOL3 37.2 | + 1.6

Saskatchewan ........................ 42.6 40. 1 17.3
\ 28,2 | - 14.4 48.6 | + 8.5 28,,2 oty 088
i 6.2l = 6.4 4l. 6. ||+ ies 22.2 | + 4.9
] 3589 = 1.3 44.9 | + 4.8 19.8 | + 2.5
| 50.2 + 1.6 3%, 2 3 12.6 - 4.7

British Columbia ................. 7952 10. 5 14.3
248 — 10.9 + 0.4 16.3 + 2.0
68.9 | -~ 6.3 19 5 (e BE0 15.6+ [ + fK'3
19. 81" 3.6 9.3 11 =2 | 10:9) || = 113
7855 [ RIS 8.8 | - 1.8 j 14.7 [ + 0.4

Federal Government ............ 76.0 13.3 ] 10. 7
4.2 = 1.8 20.4 | ATl 5.4 | - 5.3
14.5% = 1.5 12.5 | = 0.8 13.0 | + 2.3
7781 +« 1.9 13.3 0.0 8.8 | - 1.9
56.4 | - 19.6 10,2 | 2{320 l 33.3 | ¢+ 22.8

! Base weights are derivad from an average of values reported in the years 1956 to 1959.
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TABLE 3. Base Period Item Weights for the Highway Construction Price Indexes, Combhined,

Provinces, Federal Government, 1956 - 59 .
Note: The years referred to are fiscal years. Hence 1956 runs from April 1, 1956 to March 31, 19575.
Combined f(?f:)jg- &I‘.qc?)zfa th;egs{- Ontario | Manitoba Egzl:&tr; clg;‘ifrinsbt;a gi{%&:}
per cent
Grading ... 55.3 51.5 40.6 45.1 47.3 47.2 42.6 75.2 76.0
@lieaning § IS 818 11578 1.4 1y 0.5 Lo 0.7 0.6 3.2 3.2
Grubbing........ccccovieiienns 1.4 l 1.4 1682 027 1953 0.2 0.4 2.4 15
Clearing and grubbing
(not separable) ... 0.02 - - - - 0.3 - - -
Earth excavation.............. l 30.5 | 28.8 23.4 24.3 23.8 395 2 34.0 40.8 36.8
Rock excavation .............. | 154 140 8.7| 136 | 13.5 - 0.2 | 24.5| 2.6
Drainage:
laging, )..«l=l 90RL 3 16| ¢ 1244 2.0 1.2 1.6 1.3 1.8 1.2 1.7
Supbly ... . e 4.8 355 4.2 4.8 5.9 5.5 5.6 3.1 S
Granular base courses ........ 25.6 26.9 30.2 36.6 32.5 23.2 40.1 10.5 18..3
Rit=run®s M8 ks .. s 1556 11.9 16.4 12.6 = - 1.1 -
Screened or crushed ........ 18.5 25.3 18.3 20.2 19.9 23.2 40.1 9.4 1853
Surface courses.................... 18.1 21.6 28.2 18.3 20.2 28.6 17.3 14.3 10.7
Bituminous hot-mix:
Placingrey 2. ... . S0 12.2 15.8 21.9 13.4 14.9 BT 12.4 8.8 1512
Asphalt supply ............ 4.6 5.8 7.3 4.9 5.3 6.6 4.9 3.4 0.6
Stabilized base course:
Placing (o ok bt 0.9 - - - - - - 1H5 5.6
Asphalt supply ............. 0.5 - - - - - - 0.6 3.3
Portland cement concrete:
Placing’ . iiiood il 0.6 - - - - 28 - - -
Cement supply ............. 0.3 - - - - 3.6 - - -
All-items index ................... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100. 0
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TABLE 4. Item Classification System, Highway Construction Price Indexes, Provinces
and Federal Government

Classification
Province =
Initial item Additional item Imputed item*
Newfoundland Clearing
Grubbing
Earth excavation 0-99,999 cu. yds.
100,000 cu. yds. and over
Rock excavation 0-29,999 cu. yds.
30,000 cu. yds. and over
24‘* CMP — Placing
24‘* Concrete pipe — Placing
24‘‘ CMP — Supply
24‘* Concrete pipe —Supply
Pit-run gravels
Screened or crushed gravels 0-99,994 tons
100,000 tons and over
Bituminous hot-mix ~ Placing 0-17,499 tons
17,500 tons and over
Asphalt supply
Nova Scotia |Clearing Grading contracts 0-74 acres Grading contracts 75 acres
Other than grading contracts and over
Grubbing Grading contracts 0-59 actres

Earth excavation

Rock excavation

24‘‘ CMP — Placing
18‘¢ Concrete pipe — Placing

Creosoted timber culverts — Placing

24‘* CMP — Supply
18‘¢ Concrete pipe — Supply

Creosoted timber culverts —Supply

Pit-run gravels

Screened or crushed gravels

iBituminous hot-mix — Placing

Asphalt —Supply

See footnote at end of table.

Grading contracts 60 acres
and over
Other than grading contracts

Grading contracts 0-549,999
cu. yis.

Other than grading contracts
0-99 999 cu. yds.

0-7499 cu, yds.
7500 - 74,999 cu. yds.

400- 1039 lin. ft.
0-1624 lin. ft,

0-87.4 MFBM
87.5 MI’"BM and over

0-19,939 tons
20,000 - 74,999 tons
75,000 tons and over

0-19,999 tons
20,000 - 59,999 tons

0-24,999 tons
25,000 tons and over

Grading contracts 550,000 cu. yds
and over

Other than grading contracts
100,000 cu. yds. and over

} 75,000 cu. yds. and over

0-399 and 1100 lin. ft. and over
1625 lin. ft. and over

} 60,000 tons and over
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TABLE 4. Item Classification System, Highway Construction Price Indexes, Provinces
and Federal Government — Continued .
Classification
Province
Initial item Additional ftem Imputed item?
New Brunswick |Clearing 0-74 acres 75 acres and over
Grubbing 0-99 acres 100 acres and over
Farth excavation 0-349,999 cu. yds.
350,000 cu. yds. and over
Rock excavation 0-99,999 cu. yds.
100,000 cu. yds. and over
36 CMP —Placing
36‘‘ Concrete pipe — Placing
Creosoted timber culveris — Placing
36'* CMP — Supply
36'* Concrete pipe — Supply
Creosoted timber culverts — Supply
Pit-run gravels 0-149,999 tons 150,000 tons and over
Screened or crushed gravels 0-99,999 tons
100,000 tons and over
Bituminous hot-mix — Placing 0-29,999 tons
30,000 tons and over
Asphalt — Supply
Ontario Clearing
Grubbing
Earth excavation
Rock excavation
24'* CMP —Placing
24‘* Concrete pipe — Placing
24¢‘ CMP —Supply
24‘¢ Concrete pipe — Supply
Pit-run gravels Granular base B
‘Sand cushion
Screened or crushed gravels Granular A
SA8C A
5/8 B
Bituminous hot-mixes — Placing Surface courses
Base courses
Asphalt — Supply
Manitoba Clearing Area 12— 0-99 acres 100 acres and over
Area 28— 0-99 acres 100 acres and over
Area 34— 0-99 acres 100 acres and over
Grubbing Area 1 —0-99 acres 100 acres and over
Area 2 —0-99 acres 100 acres and ovar
Area 3 —0-99 acres 100 acres and ovear

See footnotes at end of table.
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TABLE 4. Item Classification System, Highway Construction Price Indexes, Provinces

and Federal

Governmnent — Continued

Classification
Province
Initial item Additional item Imputed item!
Manitoba — Con. | Clearing and grubbing, not separable| Area 1 - 0-99 acres 100 acres and over
Area 2- 0-99 acres 100 acres and over
| Area 3- 0-99 acres 100 acres and over
Earth excavation Without borrow — Area 1 With borrow — Area 1
Without borrow — Area 2 With borrow — Area 2
| Without borrow — Area 3 With borrow — Area 3
Class A (CMP)—Placing Area 1
Area 2
Area 3
Class A (CMP)—Supply
Screened or crushed gravels Area 1--0-149,999 tons 150,000 tons and over and pit-run
gravels
Area 2--0-149,999 tons 150,000 tons and over and pit-run
gravels
Area 3--0-149,999 tons 150,000 tons and over and pit-run
gravels
Bituminous plant-mix — Placing Area 1
‘ Area 2
Area 3
Asphalt — Supply Area 1 only Area 2 and Area 3
: . Portland cement concrete — Placing | Area 1 Area 2 and Area 3
Portland cement — Supply Area 1 Area 2 and Area 3
Saskatchewan Clearing 0-59 acres
60 acres and over
|
Grubbing 0-59 acres

R — s

Earth excavation

Rock excavation

i 24 CMP —Placing

18‘¢ Concrete pipe —Placing

24‘* CMP - Supply
18‘‘ Concrete pipe — Supply

Screened or crushed gravels

Bituminous plant-mix — Placing

Asphalt — Supply

See footnotes at end of table.

60 acres and over

0-349 cu. yds.
350 cu. yds. and over

0-499 lin. ft.
500 lin. ft. and over

0-999 lin. ft.
1000 lin. ft. and over

Conso.idated sub-base gravels
Stabilized base course gravels
0-139,999 tons

0-69,999 tons

200,000 tons and over

70,000 tons and over
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TABLE 4. Item Classification System, Highway Construction Price Indexes, Provinces
and Federal Government — Concluded

L Classification
Province -
Initial item Additional item Imputed item?
British
Columbia Clearing 0-199 acres
200 acres and over
Grubbing 0-199 acres
200 acres and over
Earth excavation 0-999,999 cu. Yds.
1,000,000 cu. yds. and over
Rock excavation 0-249,999 cu. yds.
250,000 cu. yds. and over
24 CMP — Placing
24‘* CMP — Supply Area 1% only Other than Area 1
Pit-run gravels 0-79,999 tons 80,000 tons and over
Screened or crushed gravels Grading contracts:
0-99,999 tons
100,000 tons and over
Other than grading contracts
0-99,999 tons 100,000 tons and over
Bituminous stabilized base courses ~
Road-mix ~ Placing and mixing
Asphalt for stabilized base courses |Area 1 only Other than Area 1
Bituminous hot-mix — Placing 0-59,999 tons 60,000 tons and over
Asphalt for bituminous hot-mix Area 1 only Other than Area 1
Federal
Government Clearing Atlantic
Alberta/ B.C.
North West Territories
and Yukon
Grubbing | Atlantic
Alberta/ B.C. }N WT/Yukon
Earth excavation 0-949,999 cu. yds.
950,000 cu. yds. and over
Rock excavation Atlantic +
Alberta/ B.C. } NWT/Yukon
24‘‘ CMP — Placing
24‘* CMP —Supply
Screened or crushed gravels Atlantic NWT/Yukon and pit-run
Alberta/ B.C. materials all regions
Bituminous stabilized base
courses — Placing Alberta/ B.C. Atlantic and NWT/Yukon
Asphalt for stabilized base courses | Alberta/ B.C. Atlantic and NWT/Yukon
Bituminous hot-mix — Placing 1 Atlantic Alberta/B.C. and NWT/Yukon
Asphalt for bituminous hot-mix Atlantic Alberta/B.C. and NWT/Yukon

! 7The price movement of imputed itemis represented in the index by the item opposite which theimputed item is recorded.

2 Area 1: The clay zone surrounding Winnipeg.

3 Area 2: The southernlake region which includes the area north and east of the clay #ane{Arau 1) and west of the prairie
region, (Area 3) but south of a line extending for the most part along Township 25.

4 Area 3: The prairie region in western Manitoba but including Highway 10 to The Pas.

5 Area 1: Southwestern British Columbia including the lower half of Vancouver Island.
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APPENDIX A, Number of Prices Used in Highway Construction Price Indexes in the Period
1956 to 1939; Percentage Distribution of Prices by Number of Bids Averaged;
Provinces, Federal Government and Total

Note: The years referred to are fiscal years. For example, 1956 represents the period April 1, 1956 to March 31, 1957.

New- New
Nova : Saskat-
fi):r::g- Sdatia }?nr:lé‘l?. Ontario!| Manitoba R
No. of prices ..........coeeveeereennn.n. No. 64 96 72 64 100 68
No, of bids averaged:
DRt . ... % 21.9 5.2 - - 4.0 1555
T =T T S O % 56. 2 5.2 AR - 52.0 18
SEM I T LW e % 18.8 28811 36. 1 1255 29.0 42.7
OBt et ... i % 3.1 12.5 7.0 - 9.0 1746
i
S0 I et B I % - 22.9 5.6 ; - 2.0 17.6
20-24 . % - 10.4 8.3 | - 1.0 5.9
|
] R Y % - 8.4 — - 2.0 2.9
3¢ and over _........ % - 8 9.7 87.5 1.0 -~
MiotalBhas. oni . . b........ ... % 100.0 | 160.0 | 100.0 | 100.0 160.0 | 100.0

. Federa] '
British i
Govern- . Total
Columbia e
72 68 604
2.8 2.9 4,6
Tkl 54.4 28.1
38. 9 30.9 29.8
27.8 11.8 b)) )
11 1 - 8.0
B - 4.1
2.8 - 2.3
o b 11- 8
100. 0 100.0 100.0

! For Ontario individual contract data were available only for 1959. In deriving data for the four-year period it was
assumed that the number of contract bids averaged for 1959 was representative of the three previous years.
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APPENDIX B. Reproduction of Schedule Used for Collection of Highway Contract Duta

CONFIDENTIAL DOMINION BUREAU OF STATISTICS, OTTAWA — PRICES DIVISICRN

Highway Contract Price Data

SCHEDULE A-GRADING, BASES, SURFACING, DRAINAGE CONTRACTS OYER $50,000

14
>

Province of Coatract Amount $
Date of Award
Project Designation
Location of Work
Funcrional Class of Road ..ot cccsccnacnasansacienns TA+C
Principal Type of Work
Number of Traffic Lanes
Mileage under Coatract

¥

=
iy Item Description L:[“ Uait Price Quaatit: Total Cost
Number Mes ki 4 (omit cents)
: g ¥ s
! CLEARING AND GRUBBING )
1! Clenring and genbbing combined ... scre E | Lo
220 Clearing oaly L0
3. Gtubbiag oaly - ;
] S quigora s L BT Sec 14243 o 3
U '
y ROADWAY EXCAVATION '
10’ Excavation, ¢ B o
llt Excavation, borrow ! i Empen #_“" L =
12: Excsvation of ocher materials, earth, muck, sawamp, (specify) ___ L_ e — S
13, Hsul o overhkaul on kkems 10-12 ... LER LSS XXXIZIXZE
14 Funish and haul of water for compaction, lrems 10-12 . Iz lf_: xx EXAEXZE M i =
15, Compaction of materials excavated, Itema 10-12 IXXEXZ EXTEXIIE
) Zq 10411412 .. 5 T T '
L 3q 10411412 . . Zec 10411412413+14418 o .
20 Excavation: rock, solid rock : S S T .
21: Haul oc haul, ktem 20 ” XXXEXXX s
' 22 3q20 ke 20421
.23 3q 17422 ... Sac 17422 ;
' .
i GRAYEL OR STOWE SUB-BASE, BASE, OR SURFACE COURSES: i
30' Pit tun granular materluls ............ tos -
n M W w " J— = :
32: Hau! or overhau!, ltems 30-31 b EREEENESES R
13 : Furnish and haul of water for compaction, Items 30-31 .. LR CASE el I ERERE Xangx
34, Compsction of materials, Items 30-3) LR TIXzxs rxrxxsxx
i35 Sq 30431 ... . Ztc 30431 ton :
© 36 Zq 30431 . - Zac 30431432433434 e, 3 .
401 Screeaed or crushed gravel or stone < ;
41 J i “ a " e " [}
2. “ "o “ e " + ==
: 43 Supply screened or crushed gravel or stoae by dep b : i
4“4’ Haul or overhau! on ltems 40-42 LR "‘:"' bt
4. Furnish and heul of water for compactios, ltems 40-42 L K BIE)X| Dy a1 1 R |
46 Compaction of waterials, ltems 40-42 ......... il LS ‘:‘ = rxzzxar
' 47 {2«; £0+41+42 .. e Skc 40441442443 ton "
, 48 3q 40441442 .. o Zac 40r1442443444 445046 ' [
49 3q 36MB cvrsnncesieemissirnesns 2AC 36 +48 @) »
[ 1
: BITUMINOUS OR CEMENT STABILIZED BASE COURSES )
50, Granular material for stabilized base ton L
Sl: Haul or overhaul on Item S0 L O "‘:“" X X 5% TINEK
52, Supply of asphalt by coatractor for stabilized base cowrses® ton '
' 53 o T o @ “ “ " I :
54, Supply of cemest by contractor for stabilized base courses*® o :
{959 U " department ' ol ¥ S . .
: 56 Supply of screened or crushed gravel or stone by dep *y ;
$7) Speaying, speeading and mixing additive, for stabilized base covrses ... | X% EaZ ZNX XX X Sal ERXL AT,
s Haul oo sdditive Xxx ‘ll':lll rxxrxxx
59 . Compaction of stabllized base comses L X R AR LR LR
' 5A Tq SO452453 e Zec $04514352+53+36+37438439 toa !
' 5B 3q 50454453 .. .. Zec 30+51+54+55+56+57+58+59 g :
1 Zq:5A+SB .. 1 " i
550 Sac sub-total: Sec ] + (23] + [#8) + 50 xzx XTXXTLX rXTITIXICKX L

8201-3: 11-2.60 *If supplied by the department, please leave blank and eater on Schedule C. PLEASE TURN OVER
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SCHEDULE A - Ccacluded

af:‘:k"‘"" Item Descripeion ::?:ue Unit Price Quantity (I;:i‘(l c(;::t‘)
-.-.- =t - s 2 a8 Am - L
;SD Sac suboral: xc 3]+ 23 + @)+ (3§ eS|l xex !!8‘:181 % 2 YEEEE
] PLANT-MIX SURFACE AND BINDER COURSES 4
60" Bitumi pl ixed materisl ton L
61 ] K s . . .
62’ Supply bituminous material by contractor, rems G0*+6]) = l
: 63 i g i ** department * " i > ?
64 Supply screened or crushed gravel or stone by ~ontractor, tems 60%-61 ..., » "
i 65 5 T o = " " depantment, ' .. » M
66 | Hau! on bituminous mistures, Items 60-61 ERNAK TXIXTIX TXXTXxX
67" Compaction of mizes, kems 60-61 ... & rxxrTx Triysxx
& S GOROY ... N .. ... St 60461 ... T ‘
1] TG 60461 oo SAC 60461462463 H64+65 466467 . |
70! Poetland concrete cu, yd. d
i Supply Portland cement by contractor, kem 70¢ ton ;
c 72 y = s ' department, Item 70 .. o i
- Supply screened or aushed gravel oc stone by dep nt, ktem 70 L :
4 Haul on materials for Item 70 LA K. LE. Bl i
78 NG 70 oo SAC 70471472473 474 | cu. yd. "
) TS L LN L RS TIE o L2 L FREER
v | eipe f
r l
80’ Installation of 24** corrugated iron pipe lin, ft. .
81. Supply of 24’* corrugmted iron pipe hy contractor® " A
2 T A¥ 1 Y department .. u :
.83 280 e, A€ RO481482 ... e 1
84 : Installation of . ** corrugared iron pipe 3 | :
RS Sopply of .. ‘' coerugated iron pipe by contractor® % A
Ve Supply of ' . ¢ department . = :
hg . \
. BB " u
o lin, ft. l' i
M Supply of 24"’ reinfoeced concrete pipe by coarractor® e ' o
¥ 92 s ALy o i " department ! :
(93 TQ90 ..o 2AC 90491492 .. P 1
9, Inscallation of ** reinforced concrete pipe *® !
95 Supply of ** reinfoeced concrete pipe by contractor® * k L
' 96 Supply of " « “ (ool " :
197 Iq 94 .. . 2tc 94495496 Ol .
'98 Sq 93497 Stc 93497 " L
9 2q 88498 . k. e BREONE S 0o ool - '
L I
9A Inatallation of creosoeed timber culverts: cross section dimension M ft.b.m. : i
9B Supply of creosoted timber culverts by contractor® i i
" 9C Ol I 1 b 3 " department 9 A
, 90 2 92 s 3RC JASIBOC ekl 2 %
| SE Sac: |stSac tec (76+9949D)) A x:x:xxx ITEXIFXX
' '
AL TOTAL COST REPORTED D LEEREE] ixxizxsx
) t
. Other miscellaneous costs, specify mujor items —
" )
; -
' :
! T
X :
' .
A3, TOTAL CONTRACT AMOUNT xR L AR EGE R XL
*Uf supplied by the department, please leave hlsnk and enter on Schedule C.
Remarks ¢ ing dinary f of work which have caused wncommoa price: or prices:

Nume of Officer telgonlible
fo: completion of schedul

Title
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