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PREFACE 

This publication introduces a new sries 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. Vhile compromise is an unavoidable 
component of price indexes it is noteworth that in this series one major corn-
promise which is common to most price Indexes of construction work has been 
avoided. The bid prices which are indexed represent the prices paid for units of 
work put in place. This is unlike the usual input type index upon which it is so 
riften 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 

. 

	

	 onstltute an advancement In the field of price statistics, criticisms and 
uggestlons 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 a 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 3  
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. 

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

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 
omblned index using the available provincial 

and federal indexes as components has been 
,roduced. 

The following sections deal with the bsse-
veighted and current-weighted Indexes in that order. 

?he  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 
r.nd broad categories of uses and limitations are 
ciscussed. 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. 4  

Price Indexes of Highway Construction in Canada, 
E. 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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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 of price 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 gravellthg, 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. 

I sed Iri A,f-tt - - 

The essential elements of any price index are 
prices of Items and weight.s 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 by definition the value in exchange 
of a specified unit of a commodity or service, at a 
specific time 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 pt 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 paL. 

C 
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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 in provincial contracts, and to provide 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 
AU 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 inciuded.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 contracts 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-
price changes in the 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 Contraets 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 yearc Included in the index, the percentage 
differences being 10, 15 and 21. For the fourth 
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year the high-quantity price was one per cent 
higher than the low-quantity price. 5  Further, for 
high-quantity contracts, unit prices showed less 
dispersion than did prices on small-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 between 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 

1956 .................................38 	 62 
1957 ................................. 61 	 39 
1958 .................................50 	 50 
1959 .................................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 i 
the system of classification used to divide an\ 
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 bids 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 
corn bined 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 wer 
valued at more than $50.000. Since then the numh-r 
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 
covernment lets a relatively small number of highway 
contracts over a widely dispersed area. In choosing 
etween 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 concern 
In the remaining provinces. Further, many of the 
prices In which the number of bids 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 
av€rage based on a 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. 
Because 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 
rnswered 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 
hali pay the freight charges from the refinery to 

the job site. Obviously the asphalt supply prices 
before 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. 
F'our prices at the same point In time are needed to 
allow 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-
lions a new base price is estimated, based on the 
mado 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. 6  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.  

series. On the other hand, the Ontario series 
indicates that at no time during the 1950s 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 

1950/51 .............................................. 100.0 
1951/52 .............................................. 135.9 
1952/53 .............................................. 128.3 
1953/54 .............................................. 107.8 
1954/55 .............................................. 111.0 
1955/56.............................................. 129.4 
1956/57 .............................................. 156.8 
1957/58 .............................................. 135.4 
1958/59.............................................. 124.2 
1959/60 .............................................. 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 combined 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 I Price 	Cost in 
base year  decrease 	current 

year 

% 	I 	$'OOO 

Earth excavation .... I 	200 	50 	I 	100 

Rock excavation ...... I 	100 	20 	1 	80 

	

Totals ................... 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 
Index 

Base year 
weight 

Weight x 
Index 

base $'OOO 1 000 
year= 100 

Earth excavation 50 200 10.000 
Rock excavation 80 100 8 1 000 
Combined .................. .601  300 18,000 

1  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 hase-tveighted index. 

In the hase-eihted highay price indexes, 
'ights of items are based on the aggregate value 

01 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 1956 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 perceitage of 
the total expenditure for all items. These relative 
annual average expenditures are the weights 
assigned to index items and constitute the weighting 

Each value series was divided by Its price rela-
tive series and averaged as follows: 

I P,, ci 6 	p37  q37 	p,, q, • 	p5, q,, 

t_ 	p3. 	'56 PSI 	PS.  

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 Fotmula 
The base-weighted index expresses the current 

cost of a fixed basket of units of highway construc-
:ion 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: 

I 
= Pn q. x 100 which may be transformed 

P0  q0 	into the more convenient form 

p n  
i 	

p0q0 

T. ty. 
= 	pqxioo} 

where I, = index for year n 

= summation over all items 

p = price of an item in year n 

p = price of an item in year 0 

q. = quantity of the item in the weight-base 
period 

P. price in year n as a ratio of price in 
year o (in this case year o is 1956) 

0 
 q0 average value of a given item In the 

weight-base period 1956 to 1959 

P. q0  
p q x 100 = relative weight of a given item in Y. 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 $50000. 
Available 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 by 
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 a 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 corn- 

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 
components 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 base 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 is 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 a cost index can be seen from the following 
formulae: 

Base-Weighted Price Index: 	Cost Index: 
pq0   

. XlOO 	 pq XlOO 

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 ;)rice 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-e eg hted all-Items index. 
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III. 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. Fhis 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 relativr. 
were combined, using base and current weight 
respectively, also differ as follows: 

" See 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 quantity I High quantity I Low quantity I High quantity 

Weight ............................................................................% 	45.5 	54.5 	42.9 	57.1 
Price relatives ............................................................% 	81.8 	64.2 	81.8 	64.2 
Index.............................................................................. 	 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 jercentage 
weights of each item in the index. 

See footnote 8, page 13. The method followed is  
the same except the steps of summing and dividing by 
four were omitted. 

C 
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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 corn-
ponent level are not shown in the table. Adjust-
r'ients 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 base weights. The same 
pattern was repeated In British 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. 1ven 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 base 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 quarters 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 

'ear'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: 

) p,3  q 
= p q X 100 

which can be expressed In its convenient alternative 
form 

pf p0q 	

} 
I =— n 	p)pqXlOO 

where I. = index for year n 

= summation over all Items 

p = price of an Item 

q = quantity of an Item 

o, n = subscripts designating base year o and 
current year n. 

P. 
= price In year n as a ratio of the price in 

° year o. (In this index 0 = 1956.) 

p0  q 
pq = the value of a given Item In the current 
° " year divided by the value of all Items In 

the current year, current quantities being 
valued at base-year (1956) prices. 13  

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 quantities 
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 

13  The constant-dollar (1956) value is obtained by 
dividing the annual expenditure for a given item by Its 
price relative series: 

pO qn -- 

p0 
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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 sane 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 volunie only. Such separation of the 
price and volume changes is useful in assessment 
of the meaning of changes in th vaiu of xpenc1i-
tures on highway construction. 

The process of deflation can be carriofI 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: 

iY=pnqn /  
I n 	 po qfl  

= Y. p0  q, 

where V. = current aggregate value of total expendi-
ture 

1. = current-weighted Index 

= summation over all items 

p = price 

q = quantity 

o, 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. 

C 
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TABLE 1. Base-WeIghted and Current-Weighted Highway Construction Price Indexes, All-Items and 
Major Components, Combined, Provinces and Federal (overnment, Annually,1956 -59 

(1956 = 100) 
Note: The years referred to are fiscal years. For example, 1956 represe:ts tItr 	ri'd April 1, 1956 to March 31, 1957. 

All-Items Major components 

Grading Granular base courses Surface courses 
Base- Current- 

Base- Current- Base- Current- Base- Current- weighted weighted 
weighted weighted weighted weighted weighted weighted 

Combined: 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
92. 3 92.0 88.5 88.6 93.3 91.8 102.2 101.9 

1956...................................... 

81. 4' 17.2 76. 8' 70.9 83. 4' 82.6 91.7 90.7 
1957 ....................................... 

1959 ...................................... 81.8' 81.8 76.4' 74.4 84.8' 85.0 93.2T 91.3 
1958.......................................

Newfoundland: 
1956 ...................................... 

. 

100.0 l0'.0 100.0 100.0 100.0 100.0 100.0 1  100.0 1  
1957 ...................................... 84. 1 79.3 78.2 77.3 83.9 83.9 98.7' -' 
1958 ...................................... 95.6 89.8 99.6 97.8 98.3 98.3 82.8 82.9 
1959 ...................................... 87. 3 84.4 83.1 83.3 106.0 100.4 74.0 72.6 

Nova Scotia: 
1956 ...................................... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

91. 6 90.1 87.3 85.0 92.5 91.4 96.7 95.8 
88.2 87.5 94.5 91.8 85.5 87.0 82.2 82.3 

1957 ....................................... 

93.4 92.0 99.8 97.5 93.7 94.3 84.3 85. 1 
1958 ....................................... 
1959 ....................................... 

New Brunswick: 
1956 ...................................... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1957 ....................................... 97.8 101.9 110.7 117.6 83.8 84.2 94.1 94. 7 
1958 ....................................... 105. 3 111.4 121.3 124.5 81.1 94.9 102.0 98.7 
1959 ....................................... 91.3 89.0 99.0 95.9 81.5 80.8 91.8 91.9 

Ontario: 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1957 ...................................... 88.5 88.0 84.3 81.9 87.8 88.0 99.4 99.7 
1958 ...................................... 82. 1 80.4 77.6 75.1 82.4 82.2 91.9 91.1 

86. 1 85.5 80.4 77.6 86.0 86.0 99.3 98.0 

195 	....................................... 

1959 .......................................

Manitoba: 
1956 ...................................... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

111.3 110.4 99.3 95.4 114.3 118.0 128.1 128.3 1957 ....................................... 
82.6 78.8 14.8 69.3 75.7 74.6 100.4 100.5 
79.0 78.0 72.4 65.5 72.9 74.1 94.1 91.4 

Saskatchewan: 
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 
79.7 79.0 '71.8 66.9 85.9 86.0 84.8 84.6 
12.8 69.6 12.3 66.4 69.1 69.5 82.6 82.6 

1958 .......................................

British Columbia: 

1958 ....................................... 
1959 ....................................... 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
85.1 86.2 81.1 81.7 94.8 93.1 98.8 98.8 

1956....................................... 
1957 ....................................... 

1958 ....................................... 77. 2 75.7 72.5 11.8 87.5 86.5 94.9 94.9 

1959 ....................................... 

78.6 76.2 12.0 69.3 100.0 102.0 97.7 96.7 

1956....................................... 
1957 ....................................... 

1959 .......................................

Federal Government: 
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 99.5 100. 1 

1956....................................... 
1957 ....................................... 

65.2 57.5 60.9 52.4 76.3 71.0 82.0 82.1' 1958....................................... 
1959....................................... 64.4 63.4 62.2 56.9 71.0 69.8 72.0 '72.3 

Base price e8timated. No expenditure on bituminous hot-mix pavement reported in 1956. 
2 No expenditure on bituminous hot-mix pavement reported in 1957. Price estimated for the base-weighted index. 

Revised. 

fl 



Major components 

Grading Granular base courses Surface courses 

Base 	Current Deviation Base Current Deviation  B ase Current Dev atlon weights weights weights weights weights 	weights 

55.3 25.6 19.1 
51.5 - 	3.8 28.3 + 	2.7 20.2 4 	1.1 
51.8 - 	3.5 29.8 + 	4.2 18.4 - 	0.7 
58.6 + 	3.3 23.6 - 	2.0 17.8 - 	1.3 
45. 1 - 10.2 30.1 + 	4.5 24.8 + 	5.7 

51.5 26.9 21.6 
93.5 42.0 6.5 - 20.4 - - 21.6 
69.5 + 	18.0 30.5 + 	3.6 - - 21.6 
14.9 - 36.6 30.3 + 	3.4 54.8 + 33.2 

Combined 	............................... 
1956 ......................................... 

1959 ........................................ 

1957 	......................................... 
1958 ......................................... 

25.4 - 26.1 32.7 + 	5.8 41.9 # 20.3 

1957 ......................................... 
1958 ........................................ 

40.6 30.2 29.2 

1956 ......................................... 

1959 ......................................... 

38.0 - 	2.6 35.2 + 	5.0 26.8 - 	2.4 
38.2 - 	2.4 34.3 + 	4.1 27.5 - 	1.7 

Newfoundland ......................... 

39.8 - 	0.8 28.7 - 	1.5 31.5 + 	2.3 

1956 ......................................... 
1957 	......................................... 

31.6 - 	9.0 31.9 + 	1.7 36.5 + 	7.3 

Nova Scotia 	........................... 

1958 ......................................... 
1959 ......................................... 

45. 1 36.6 18.3 
34.9 - 10.2 50.2 + 	13.6 14.9 - 	3.4 
50.7 + 	5.6 42.4 + 	5.8 6.9 - 11.4 

New Brunswick 	..................... 

54.1 4 	9.0 32.4 - 	4.2 13.5 - 	4.8 
31.0 - 	14.1 37.2 + 	0.6 31.8 + 	13.5 

47.3 32.5 20.2 

1956 ......................................... 
1957 ......................................... 

39.2 - 	8.1 36.4 + 	3.9 24.4 + 	4.2 

1958 ......................................... 
1959 ......................................... 

40.9 - 	6.4 38.2 + 	5.7 20.9 + 	0.7 
50.2 + 	2.9 30.3 - 	2.2 19.5 - 	0.7 

1957 	.......................................... 

38.5 - 	8.8 38.7 + 	6.2 22.8 + 	2.8 

	

Ontario 	.................................... 
1956 	.......................................... 

47.2 23.2 29.6 
43.3 - 	3.9 24.7 + 	1.5 32.0 + 	2.4 
48. 1 + 	0.9 20.0 - 	3.2 31.9 + 	2.3 

Manitoba 	................................. 

52.8 + 	5.6 20.1 - 	3.1 27.1 - 	2.5 

1956 	.......................................... 
1957 .......................................... 

29.3 - 17.9 33.5 + 10.3 37.2 + 	7.6 

1958 	.......................................... 
1959 .......................................... 

1959 ..........................................

Saskatchewan ......................... 42. 6 40.1 17.3 
28. 2 - 14.4 48.6 + 	8. 5 23.2 + 	5.9 
36.2 - 	6.4 41.6 + 	1.5 22.2 + 	4.9 

1958 .......................................... 

35.3 - 	7.3 44.9 + 	4.8 19.8 + 	2.5 

1956 	.......................................... 
1957 	.......................................... 
1958 	.......................................... 

50.2 4 	7.6 37.2 - 	2.9 12.6 - 	4.7 1959 .......................................... 

75. 2 10. 5 14. 3 
72. 8 - 	2.4 10.9 + 	0.4 16.3 + 	2.0 

British Columbia ................... 

68.9 - 	6.3 15.5 + 	5.0 15.6 + 	1.3 
1956 	..................................... . 
1957 	..................................... . 

79.8 4 	4.6 9.3 - 	1.2 10.9 - 	3.4 1958 	..................................... . 
1959 	..................................... . 76. 5 + 	1.3 8.8 - 	1.7 14.7 + 	0.4 

Federal Government 76.0 13.3 10.7 
74. 2 - 	1.8 20.4 + 	7.1 5.4 - 	5.3 
74.5 - 	1.5 12.5 - 	0.8 13.0 + 	2.3 

1956 ................................................. 

77.9 + 	1.9 13.3 0.0 8.8 - 	1.9 
1957 ................................................. 
1958 ................................................. 
1959 ................................................. 56.4 - 19.6 10.3 - 	3.0 33.3 • 22.6 

. 
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TBLE 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 Federal Government, 1956-59 
Note: The years referred to are fiscal years. For example, 1956 represents the period April 1. 1956 to March 31, 1957. 

Base a eights ar derivI tram an average of values rep rted in the years 1956 to 1959. 



, Combined, 

British Federal 
Columbia Govern- ment 

75.2 76.0 

3.2 3.2 

2.4 1.7 

40.8 36.8 

24.5 29.6 

1.2 1.7 

3.1 3.0 

10.5 13.3 

1.1 - 

9.4 13.3 

14.3 10.7 

8.8 1.2 

3.4 0.6 

1.5 5.6 

0.6 3.3 

100.0 	1 100.0 

24 	 DOMINION BUREAU OF STATISTICS 

TABLE 3. Base Period Item Weights for the Highway Construction Price lndexe 
Provinces, Federal Government, 1958 - 59 

Note: The years referred to are fIscal years. Hence 1956 runs from April 1, 1956 to Marrh 31, 1 

Combined 
New- 

found- Nova New 
Bruns- Ontario Manitoba Saskat- 

1 	d ca . cewan 

per cent 

Grading .................................. 55.3 51.5 40.6 45.1 47.3 47.2 42.6 

1.7 1.4 1.1 0.5 1.2 0.7 0.6 

1.4 1.4 1.2 0.7 1.3 0.2 0.4 

Clearing 	and 	grubbing 
(not separable) 0.02 - - - - 0.3 - 

30. 5 28.8 23.4 24.3 23.8 39.2 34.0 

15.4 14.0 8.7 13.6 13.5 - 0.2 

Drainage: 

1.5 2.4 2.0 1.2 1.6 1.3 1.8 

4.8 3.5 4.2 4.8 5.9 5.5 5.6 

Granular base courses 25.6 26.9 30.2 36.6 32.5 23.2 40.1 

7.1 1.6 11.9 16.4 12.6 - - 

Clearing ............................... 

Screened or crushed 18.5 

.. 

25.3 18.3 20.2 19.9 23.2 40.1 

Grubbing............................... 

Earth excavation ................ 

19.1 21.6 29.2 18.3 20.2 29.6 17.3 

Rock excavation ................. 

Bituminous hot-mix: 

Placing ............................. 

Placing .......................... 12.2 15.8 21.9 13.4 14.9 11.7 12.4 

Supply ............................... 

Asphalt supply 4.6 5.8 7.3 4.9 5.3 6.6 4.9 

Pit-run 	................................. 

Stabilized base course: 

Placing .......................... 0. 9 - - - - - - 

Surface courses ...................... 

Asphalt supply 0.5 - - - - - - 

Portland cement concrete: 

... 

0.6 

... 

- - - - 7.7 - Placing .............................

Cement supply 0.3 - - - - 3.6 - 

All-items Index ..................... 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 
Additional item 
	 Imputed item' 

Newfoundland Clearing 
Grubbing 
Earth excavation 

Rock excavation 

0-99,999 cu. yds. 
100.000 cu. yds. and over 

0-29.999 Cu. yds. 
30.000 Cu. yds. and over 

is 

24" CM? - Placing 

24" Concrete pipe - Placing 

24" CMP—SupplY 

24" Concrete pipe—Supply 

Pit-run gravels 

Screened or crushed gravels 

Bituminous hot-mix - Placing 

Asphalt supply 

Nova Scotia 	Clearing 

Grubbing 

Earth excavation 

Rock excavation 

24" CMP—Placing 

18" Concrete pipe—Placing 

Creosoted timber culverts - Placing 

24" CMP—SuPPIy 

18" Concrete pipe—Supply 

Creosoted timber culverts - Supply 

Pit-run gravels 

Screened or crushed gravels 

Bituminous hot-mix - Placing 

Asphalt - Supply 

See footnote at end of table.  

o - 99.999 tons 
100,000 tons and over 

0- 17A 99 tons 
17,500 tns and over 

Grading contracts 0-74 acres 
Other than grading contracts 

Grading contracts 0-59 acres 
Grading contracts 60 acres 

and over 
Other than grading contracts 

Grading contracts 0- 549.999 
cu. yds. 

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

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

400-109 Un. ft. 

0-1624 lln. ft. 

0-87.4 MFBM 
87.5 M1'BM and over 

0-19,99 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 75 acres 
and over 

Grading contracts 550.000 Cu. yds 
and over 

Other than grading contracts 
100.000 CU. ycin. and over 

} 75,000 cu. yds. and over 

0-399 and 1100 lin.ft. and over 

1625 un. 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 item 	 Imputed item 1  

New Brunswick 

Ontario 

Clearing 
Grubbing 
Earth excavation 

Rock excavation 

36" CMP - Placing 

36" Concrete pipe—Placing 

Creosoted timber culverts - Placing 

36" CMP —Supply 

36" Concrete pipe—Supply 

Creosoted timber culverts - Supply 

Pit-run gravels 

Screened or crushed gravels 

Bituminous hot-mix - Placing 

Asphalt - SuppLy 

Clearing 

0-74 acres 
0-99 acres 
0-349,999 Cu. yds. 
350,000 Cu. yds. and over 

0-99.999 cu. yds. 
100,000 cu. yds. and over 

0-149,999 tons 

0-99,999 tons 
100.000 tons and over 

0-29,999 tons 
30.000 tons and over 

75 acres and over 
100 acres and over 

150.000 tons and over 

Earth excavation 

Rock excavation 

24" CMP—Placing 

24" Concrete pipe - Placing 

24" CMP —Supply 

24" Concrete pipe—Supply 

Pit-run gravels 

Screened or crushed gravels 

Bituminous hot-mixes - Placing 

Asphalt —Supply 

Manitoba 	Clearing 

Grubbing 

See footnotes at end of table.  

Granular base B 
Sand cushion 

Granular A 
5/8" A 
5/8" B 

Surface courses 
Base courses 

Area 1 2 _0_99 acres 
Area 2-0-99 acres 
Area 34_ 0-99 acres 

Area 1 —0-99 acres 
Area 2-0-99 acres 
Area 3-0-99 acres 

100 acres and over 
[00 acres and over 
100 acres and over 

100 acres and ovtr  
100 acres and or 
[00 acres and ovr 



Saskatchewan 

Asphalt—Supply 

i Portland cement concrete - Placing 

Portland cement - Supply 

Clearing 

Grubbing 

Earth excavation 

Rock excavation 

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 (nd of tahle. 
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TABLE 4. Item Classification System, Highway Construction Price indexes, Provinces 
and Federal Government - Continued 

Classification 
Province 

Initial item 	 Additional item 	 Imputed item' 

Manitoba - Con. Clearing and grubbing, not 

Earth excavation 

Class A (CMP) - Placing 

Class A (CMP)—SuppLy 

Screened or crushed gravels 

Bituminous plant-mix —Placing 

Area 1-0-99 acres 
Area 2— 0-99 acres 
Area 3 - 0-99 acres 

Without borrow - Area 1 
Without borrow - Area 2 
Without borrow — Area 3 

Area 1 
Area 2 
Area 3 

Area 1--0-149.999 tons 

Area 2--0-149,999 tons 

Area 3--0-149,999 tons 

Area 1 
Area 2 
Area 3 

Area 1 3nly 

Area 1 

Area 1 

0-59 acres 
60 acres and over 

0-59 acres 
60 acr€s and over 

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

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

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

Conso.idated sub-base gravels 
Stabilized base course gravels 

0- 1)9.999 tons 

0-69,999 tons 

100 acres and over 
100 acres and over 
100 acres and over 

With borrow - Area 1 
With borrow - Area 2 
With borrow - Area 3 

150,000 tons and oier and pit-run 
gravels 

150,000 tons and over and pit-run 
gravels 

150,000 tons and over and pit-run 
gravels 

Area 2 and Area 3 

Area 2 and Area 3 

Area 2 and Area 3 

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 

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 P 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 NWT/Yukon Alberta! B.C. 

Earth excavation 0-949.999 cu. yds. 
950,000 cu. yds. and over 

Rock excavation Atlantic t 	/ 

Alberta! B.C. NYT,Yu.on 

24" CMP—Placlng 

24" CMP—Supply 

Screened or crushed gravels Atlantic 1 NWT/Yukon and pit-run 
Alberta! B.C. f 	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 Atlantic Alberta! B.C. and NWT/Yukon 

Asphalt for bituminous hot-mix Atlantic Alberta! B.C. and NWT/Yukon 

The price movement of imputed Item is represented in the index by the item opposite which the imputed item is recorded. 
2  Area 1: The clay zone surrounding Winnipeg. 

Area 2: The southerniake region which includes the area north and east of the clay ,'r: 	1)ard 	if t 	prairie 
region, (Area 3) but south of a line extending for the most part along Township 25. 

Area 3: The prairie region in western Manitoba but including Highway 10 to The Pas. 
Area 1: Southwestern British Columbia including the lower half of Vancouver Island. 
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PPiNDiX A. Number of Prices Used in Highway Construction Price Indexes In the Period 
1956 to 1959; 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. 

a 
BnVs.. Ontario' Manitoba Ca 

Federal 
Govern.. 

ment 
Total 

No. 	of prices ............................No. 64 96 72 64 100 68 72 68 604 

No. of bids averaged: 

None 	.....................................% 21.9 5.2 - - 4.0 1.5 2.8 2.9 4.6 

1- 	4 	....................................% 56.2 5.2 33.3 - 52.0 11.8 11.1 54.4 28.1 

5- 	9 	......... ........................... 	% 18.8 28.1 36.1 12.5 29.0 42.7 38.9 30.9 29.8 

3.1 12.5 7.0 - 9.0 1'7.6 27.8 11.8 11.3 

15-19 .................................... 	. - 22.9 5.6 - 2.0 17.6 11.1 - 8.0 

20-24 ................... ................. 	.. - 10.4 8.3 - 1.0 5.9 5.5 - 4.1 

10-14 .....................................

100.0 

-29 	.................................... % - 8.4 - - 2.0 2.9 2.8 - 2.3 

and over 	.......................... % - 7.3 9.7 87.5 1.0 - - - 11.8 

Totals 	........... ................... 	%  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

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. ReproducUon of Schedule Used for Collection of High.. .1 l,ntr.:: 

COIIFIDENTIAL 	 DOMINION BUREAU OF STATISTICS, OTTAWA — PRICES DIVIS! 

Highway Contract Price Data 

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

Province of ........................... .. .... .. .............................Cortact A,aount * ..................................... 	 ....... _ FSA  

:' 

Location of Work ................................................................................................................................................................................ 

F uncriot.al CIa.. of Road .................................................................................................................................................................... [_III 
PrincipalType of Work ........ 	... _ ............................................................................................................................ 

Numberof Traffic Lane. 	................ -............................ .. ............................................................................................ 

Mileageunder Contract .......... ..................._ ............................................. ..................................... ......................................  

kern 	 Item Descnpuon 	 of 	Unit Price 	 Quantity 	 (omit cenra) 

CLEARING AND GRUBBING 

	

1 	Cle.ring and grubbing combined 	.... ...................................................... 	 acre  

	

2: 	Clearing 	only 	............................................................. . ......... .................. ................ 

	

3. 	Grubbing only .............. ..._.._ ....................................-.............................___________  

	

4 	7,q 1+2+3 ..............................!tc 	1+2+3 	...................................................._____________  
ROADWAY EXCAVATION 

	

10: 	Excavation, commoa 	........................... . ................................................................... 	.cu. yd. 
.. 

	

11, 	Excavation, borrow 	............................................................................................. 

	

12 	Excavation of other materials, earth, mack, awamp, (specify) 

	

13 	Haul or overhaul on hem. 	10-12 	.... .................................................................... .! z z 	I = 	I I 	= = I 0 = I I 

	

14' 	Fnrni.h.odbaulofwaterforcompaction,kemulO-12 .................................. .''' 	11=11=1 	1111110 

	

15, 	Compaction of materials excavated, Item. 	10-12 	.............................................XII 	5 I 15 1 1 	= I I I I I 0 

	

16 	q 	10+11+12 	........................Lc 	10+11+12 ...................................................en. yd. 

	

17 	IL1 10+11412 	........................Lc l0+lI+12+l3+14+15  

	

20' 	Excavation: rock, 	solid 	rock 	................................................................................... 

	

21: 	Hauloroverkaul,ltem2O 	........................................................-....................Isa 

	

22 	!q 	20 	....................................tc 	20+21 	........................... ....... .......................en. yd. 

	

23 	£q 	17+22 	..............................Itc 	17+22 ........................... ....................... .. 
GRAVEL OR STONE SUB-BASE, BASE, OR SURFACE COURSES: 

	

30: 	Pit run granular material 	........ .... ..... ...............................................................ton  

	

31' 	""" 	........................................................................................." 	 - 

	

32 	Haul or o.e&aal, kern. 30-31 	. .............. . ........................................................... .1=1 	0 = lx I I 	= x a i 	x I 

	

34, 	Compaction of material., Items 30-51 ....................................................-. .......X1. 	= 1111 	= XXIII I 

	

5 	f' 	30+31 	............................ ..£tc 	50+31  

	

s* 	IL1 	30+31 	..............................Lc 	30+31+32+33434 . ................................... 

	

40, 	Screened or crashed gravel or atone ................. . .............. ......... . ... ............... 

	

41: 	"'-.' 	""" 	... .... . ....................................... , .................... 

	

42 	 """ 	.............. .-..- ............................................ 

	

43 	Supply arrerned or oruahed gravel or 	one by department .....................   

	

4.4' 	Ha,loroverbanlonitem.40-42 	.........................................................................III 	IIIlii 	mull 

	

45 	Fnruishandh.ulofwaterforcomp.ction,kem.40-'42 ...................................=1= 	=11=1= 	11=1111  

	

46: 	Compaction of material., Items 40-42 .................................................................III 	011,01 = 	0 = XXIII 

	

ii 	fL140+4l+42 	..........................tc 40+41+42143 ...........................................ton  

	

49 	1q36+48 ................................ 1rc36449 ......  
BITUMINOUS OR CEMENT STABILIZED BASE COURSES 

	

50 	Granular material for stabilized base cows 	.......................................................ton 

	

51, 	Haulrnoverhaulonitem50 .................... 	 lIt 	111,011 	1111101 

	

32: 	Supply of asphalt by contractor for stabilized base cowaes°......................... 	I1. 

	

53 	""""department 	' 	" 	" 	" 	..... ......_  

	

54, 	Supply of cemeat by contractor for stabilized baae cow.eaa ..................... -- 

	

55 	""""depsctmew " 	" 	" 	"  

	

56 	Supply of screened or crushed gravel or scone by department  

	

57. 	Spraying, spreading and mining additive, for stabilized base coarse 	 I = I 	= I 	= 1 	0 = 1 1 

	

58; 	Hanlonaddhive ........................................................- ....................................III 	101011 	ItII 

	

59: 	Compaction of scabilired baae coarse 	..............................................................L!.!_ 	I I IJ = I 	= a I * * = = 

	

SA 	L1 50+52+53 ............................Lc 30+51+52+53+56+57+58+39 .........-. ......ton  

	

SB 	L1 50+54+55 ..................... .. ..... Lc 50+51+54+55+56-t-574-50+59  
SCL1,A+5S 	................................Lc 	5A+58 	....................................  

	

30 	I.. sub-total: £tc 	] 	+ (] 	+ 	+ 	............................- .................!_'!._ 	III III 	- 	 - 

."  

Fmnish and haul of water for compaction, Item. 50-31 ................................... 	0 I tX I I 	= I 0 = I 0 I  

.'• 

.____________  

. 

L1 40+41+42 	..........................L 	40+41+42+43+44+45.46 .........................  

0201-3: 11-2.60 	If aapçalied by the department, please leave blank and enter on Schedule C. 	 PLEASE TURN OVER 



°IP€ 

Inatallatiot. 	of 	24" cotrugated 	icon 	pipe .. .............................................................. Ii., ft. 

Supply of 24 "  corrsg.ted iron pipe by contrnctor °  . .............................. ..._ .... 

. 

department ............................................ 

lq80 	............................Icc 	80+81+82 	........................................................ 

Installation of ..................!' corrugated 	iron pipe .................................. ............ 

Supply of 	....._...._" corrugated iso., pipe by concractor................................... 

Supply of _...........' 	" 	""" 	department .................................... 

L184 	............................Icc 	84+85+86 .......................................................... 

lqB+87 	...................... 	IccIf3+87 	.......................................................... 

Inatallation of 24" re,afotced concrete pipe 	. .............................................. ........ Ii.. ft. 
Supply of 24" reinforced concrete pipe by contractor' 	.................................. 

department 	.................................... 

1q90............................Icc 	90+91+92 ................................................... ....... 

Inatallation of .._....' reinforced concrete pipe 	...................................... .... 

Supply of ..................!' reinforced concrete pipe by conrrsctoc° 	................. ...... 

. 

Supply of ........._......." 	" 	""" department 

1q94.................... 	Icc94+95+96 .................................................................. 

q93+97 	.............. 	Icc 	93+97 ........................................................................ 

1q 88 +98 	.............. Icc 	88+98 ........................................................_. 

Installaruon of creonoted timber cul.ertn: crc.. section dimension 	......... Mft.b.m. 

Supply of creosoted timber culvert, by contractor ' 	................................... 

department 	....................................... 

Iq 	9A 	..........................Icc 	9A+98+9C 	.................................... r] 

Iac 	latlac+tc 	(76+99+952)] 	............ ......................................... .......... i: 

royAL 	COST 	REPORTED ...................................................... ........................ 

)iher tnincellnneoun coats, specify major items ....- ........-................................ 

80 : 
81 

82 

I $3 

84' 

02 

93 

94 '  

95 .  
96 

9, 

9' 

9* 

9C 

90 

9E 

Al 

• I SI I a 	 SauInas 

= I SS II 
	

ISSSIzn 

PRICE INDEXES OF HIGHWAY CCNSTRUCTJON IN CANADA 

SCHEDULE A — Ccmcluded 

Iyrt 	 Unit 
\.j,nber I 	 kern Descrqs,on 	 of 

---1----- 
Lac sub-total: 	 c 	+ 	+ 	............................. 5J ..f! 

PLANT-NIX SURFACE AND BINDER COURSES 

con Bituminous plant-mined 	material 	............................................................................. 

Supply bicuntinous material by contractor, kern. 60-.61 	................................ 

departnen.....................- ............ 

Supply screened or crushed gravel or stone by contractor, kern. 60-61 ..... 

.........department, 	" 	" 

Haul on 	bituminous n,i.tuge., kern. 60-61 	........................................................ 

Compaction of 	m,nes, 	kern. 	60-61 	............... 	................. 	................................... ...± 

ton 

160+61 	............................'Icc 60+61+62+63+64+65+66+67....... ,.. ........ 

. 

.q 	60+61 	............................Icc 	60+61 	............................................................ 

cu. ycI. Portland cement concrete 	....................................- ....................-...................... 

Supply Portland cement by contractor, kern 70° 	............................ ton 
department, kern 70 	........................... ............ 

Supply screened or crushed gravel or arose by department, Item 70 ............ 

Haul on materials for kern 70 ....................................- .... 1 1 2 

'Iq 	70 	..................................Icc 	70+71+72+73+74 ........................................ cu. yd. 

1cc69+75 ............................................. 	..... 	. ______ 

60; 

61 

62 

• 63 

'di 
• 65 

86: 

67 

88 

69 

711 

71 

72 

73 

74' 

75 

• 76 

Unit Price 	 Qasaticy 

8 

1z1I2ZZ - 	2551111 

5*51111 

aI*'uI5 	 1*11*11 

Total Coat 
(omit centS) 

I ! Ii' S S 

SISSoSI 

=5*5151 

A3; 	TOTAL CONTRACT AMOUNT ................................................................................... I 	I I I5 x I 	I z 1 5 1 I a 

'U aupplied by the department, please leave blank and enter on Schedule C. 

Remark. co.c.rsisg .zcraordinay featorea of murk .hich have caused ancomau flic.' or peices: 

N,me of Officer renpoanible 
to 	completion of schedule ..................... 

Ttle . ...... .......................  
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