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ABSTRACT .

¢ o , e '
The problen of comoetitive{bidvprice determination
is'eiaminedhithin-the context of the construction
. induStry with the‘obJective'of providing a comprehensive
“framework' within which the study of bidding situations

-

can proceed ) ‘ . «
The backgrodhd is first established then the com- 7

e plexity of: corporate obJectives ahd strategy consideratiowi
o is examined The literature is reviewed to see to what N
extent it contemplates the many and Varied obJectives ané;;.
o 'strategy considerations and is- round to be deficient in
this regard, f ‘ ' |

Modirications £o the maJor works that may better
consider the complex dimensions of competitive bidding
situations are suggested In addition, a.new, more com-
prehensive_Wdy or'analyzlng}bidding~8ituatiope_is set

l- rorth. /,

- The limitationsAof econometric tdais'and the role of
nagement in bid price decisions are then discusoed |

‘:Inally, directions for future research and potentially

beneficial rFsearch tools are outlined. B

The nethodoiogy throughout is analytical and normativo.

| v h, .ni.L
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® . INTRODUCTION . . -
' -:' ’ 1 . N .t
This, thesis presents an analytical study-of com-

petitiv% Bidding in the Canadian construction Industry.
!n eyhauatfve search o{ thé/literaturq and-: subsequent
study of the available phbli)hqﬂ material pointed out the
’ | need for much study and, research on the topic of compet -
1t1v3 bidding, Of the little research and publishing
that.has'bcen doh?, much of 1t 1s repetitive or mere
- ~bafaphrasing'0f the work of a few lggitimat? researchers.
.  v1;tQal1y no reéearch'has'beenvdoﬁe-in Cahadé . No books
have ever. been publlshed on competitive: bidding--the
- literature consisting of aéproximately two hundféd |
;,iarticles, some dissertations and a very few internal

reports of large companies Study in this area 18 80

'much in its infancy that there are no clearly disting-

- uishable gchools of thOUght or >_appnoaches of study g

by which the existing 11tera re can be dategorized.

: R
T Cowpetitive bidﬁinr is used 1n many economic
aituations other than the conshruction 1nduscry as, ror o
o
S -example, ln the Supply of 1ndustr1a1 materiala, in the’

- fletting or ggyernment rights ror oiL and mineral explora-A“

tion and in the purchaae ar propertles. The construction.‘f
"'industry was. ehosen tor consideration because 1t is the o

.‘f‘fmoat complex aituttion, having the largest number or



T .
variables affecting‘bid price determination, Findings:
relevant’to the construction competitive bidding situat-
ion are likely" to be relevant to otHer bidding situations

whereas the reverse may not be true.
” . .
The purpose of this thesis is to assist future
h .

researchers by » o S
(1) ‘Settihg out, in oneavolume, a complex
. bidding situation. - : .

f(?)"Identifying some of “the necessary
strategy considerations. ' .

(3) Reviewing the worthwhile research that
has been done, .

(4) Clarifying what the bidding problem is and
sugpgesting approaches to win probability
determination that better encompass strategy

considerations. .

. (5) Pointing out the limitatio s"o?»econometric
‘ win probability andvj}d pfice determination

models, N
-

(6) Analyzing the role of managerial inputs into
the bid price determination, - )

(7) Pointing out directions for future research
- and potentially beneficiai tools for research
"in this area, , A e
(8) Providing a comorehensive bibliography of. .
Co published resource material on: competitive
To accomplish these aims the thesio haa been divided
ninto seven. chapters.v. B '

Chapter II is a baokground chapter dosoribin; the h},'fﬁ

fnature of ‘the 1ndustry and - the bidding procoss. It ‘
fdeacribea the characterization of tha conatruction industry

L .’_ e
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within the Canadian economy, the characteristiCS of the
industry,‘such as concentration, entrj a?d exit and
"relation to government policy. The financial character- _
istics of contracting firms are discussed and analyzed OR

" the basis of statistical data compiled from information .
collected by Statistics Canada. ‘Comparative balaQSe "' *
sheets and income statemerts are presented and analyzed.
Attention is thén turned to-a\description'of'what a conm
traet is andhhow.itvis acquired, i,e., the bidding prdcess'

and :procedures, . _ N

’ Chapter III disousves the strategy of bidding, out-
lining what needs to be accomplished in bidding. (from the
contractor's potnt or view) and what factors are likely to
affect the attainment of this obJective. ’

: Chapter IV reviews the literature,on,a selectiVe'

_basis, - Only the works with distihct..'cOntributi'ons?or |
iapproaches are coﬁsidered Mich of the literature consists

of mere modifications of various original ideas )

| »Chagter V examines, in detail, the two maJor works.

on competitive bidding. Friedman 8 original work (1956) |

.1'and Broemser?s approach (1968) are related in terms ot uin

* probability calculations. Modificatfons to theso appx-oaches, "
tho better encompass strategy considerations, are suggested |
g The acOpe and role of econometric predictipn nodels.are |
;;then dilbuSSed‘ ',t}fffff S "','l‘?:.fofLifs - 5['“' SRR

. .Al §‘.
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Chapter VI outlines the author S conception of the
management role in bid price determination. .

Chapter VII sets forth directions for. future research,

Appendix "A" relates to Chapter II and provides
details of definitions and inclusions or exclusions from'
items listed in the statistical tables or uSed in compil-

ation of graphs and charts 1in that chapter

" The Bibliography lists approximately two,hundred

A

‘sources of published materiel on competitive bidding.

. ry ) ,
g .

' P
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CHAPTER II

v THE NATURE OF 'THE INDUSTRY AND.THE RIDDING PROCF:S

N . B ) -
. ‘ .
R \ [
+ . .
-

Introduetion

To undcretand the intricacies of clo«~ed1 comnetitive
bidding in the fifteen to eighteen billion dollar Canadian
construction industry, it is necessary to be familiar with
some of its ‘most important characteristics. ‘This chapter
will detail the types of construction that use competitive
bidding, the importance of - this activity to the Canadian

| economy, the characterietics of the industry, the nature .

~ of contracts, and the characteris tics of contractors, and

‘ fit will describe what s 1nvolved in the bidding procedure ,

'y

The.bata.Sources and»Methodsi-

. This'chapter contains an'analysie of construction“in
Canqda with particular emphasis on the construction /x
industry. The tables, graphs and other statistics inclﬂded
‘have been constructed from basic statietical data published

':by Statistics Canada. fhe publicatlons used are (1) ___g-

t_oration Financial ntatistic* and (2) Construction in Canada,
=

To facilitate the interpretation of the data in this F
ﬂchapter the relavant derinitions and statistical sources

and methods notes are included as - Appendix "A“

.. ‘: - B .1, . “ o "

»

g rd

' o 1 Closed competitive’giddtng is wh!re bids are submitted
. in eealed envelopes and the bidding ig done only once, . . -

T '\{ﬁ R "ﬂ,v= ;_'f“ S
L o -/ r S v



Characterization of the Inductry in' the Ec®nomy o

‘There arc es )entiqlly two types of éonstruction:
Qontrdct construction and Force account cons trucvlon.
Force account construction is work BOne by an owner's
"own forces" rather than "let" via competitive bid to
a professional contractor and hence is of little import-
ance‘to th}s study. Contract ebﬁétruetion; however,
~ comprises over 80 o%rcent of “total construction and is
- almost always let via comget4b1ve bid.2 |

Figure l_presents'a bar graph of total construct-
ion‘activity 1in Canada as percentages ©of Gross Netionel‘
) Expenditure for the 'years 196& 1972. The total eurrent'
dollar value as a percentage or G.N.E. has remained |
eoneﬁstently in the 16-18 percent vange:.howéven, total

current dollar v a percentagc of G. N E 1n terms

of constant 1961 doll rs-has slowly but steadily fallen

,rrom 17. 1% in 196u to 15. 2$ in: 1972. This would seem to -

’icate that the real 1'nportance of‘ construction act-
- dvity to the Cana@ian economy 1s lessening as manufact-a
’ uring and service 1nduotries become more qGYeLoped but
‘that thiﬂ trend is dlsguised by a mcre napidrrate of .

© inflation n the construgtion industFy. than 1n the
-““economW'hsxa whole.t AsaCanada becomee more of a pro-
ducing nation 1ts construction:aet1v1tyva;:e percéntage
‘of Gross National Expenditure should approach the U.S.

level or &ngroximately 10%

[ 9 ! 1 -

‘2 Some contract construction is negotiated but most T

:owners prefer the bidding process.®

l
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FIGURE 3

CONTRACT CONSTRUCTION IN CANADA 1969-1973
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‘Contract construction itself for the years 1969-1973
is shown in Fugure 3 and has been running at over 12% of
Gross Natidnal Expendigure, _ |

Figure'E sets out thé total value of construction
work performéd in Canada dyring.the years 196&-1973*221//if
new and ‘repair categories and in current apd'constant
dollars. Current dollar volume indicates an average
1ncreare.of.8 94% per year, whereas thg‘real avéfagé
increase has been on]*ﬂ .25% per year. '

The df>1sion of the contract construction dollar
between'new and repair has remained fairly constant'
- split dpproximately at 13% 87% for rcpair and 7Fw const- .
ruction respgctively. The average iearly increaue in
~current dollars. for ﬁheutwo has been near 8%; the reai
érowth of course has been -much léwer. »

‘.Over half'a mtllion people are emoloyed by the
construction 1ndu°try in Canada and their labor is
valued In excess of eix billion dol]ars.n-Of‘these totals
over’ UO0,000 are 1lnvolved in contract constfuctioh, bro; V

.ducing 1abor’valuéd/at,6V§r five b1111§n-dollars.3 .This
ipv vqlue.&'epreeérit_s;..appro_ximately 35% of the total

, 3 Broemser estimates that 5;% of - the U, s, labor force
‘13 pmployed in- the construction induystry. He also states

10,

o

that the ratio of low employment to high employment ranges L

from 60 to.80%, depending on the. type of construction,

Pres sumably, this ratio would be even lower in Canada due to  ,~

extreme seasonality.  (G.M. Broemser, “"Competitive Ridding
- in the Construction Indu'try," unpublished Ph D. disaers-
atlon, Stanford umver‘,icy, 1968, p. 18). - |

~ . R oo .



value of contract construction, the remainder being the
cost of materials used (about 40%) and overhead and profit -

(about 25%).“

Charactertefics .of the Indurtry

Concentration

~
The construction industry is much more competitive

than many other industries, The laféest firm has only a
5;4;11 pencentage of the total matket. In 1969 the twenty-
one largest firms held,7;16% of the M rket.“ Firms with
totai}assets'of less than ﬁéS0,000 co stitute 80.22% of
| the total number of firms jn the Industry. e}gufe 4
éraphs tne-numben of construction. firmsvby'assetWSize, oo
giving an 1ndica2&on of the degree of concentration in
the 1ndustry. The competition is expecially ‘keen among
the firms with assets of less than one- million dollars. '
The limited assets of  these’ companieF ‘means that their <[~’.
| market will be restricted to Jobs for which their assets 6,
._(mostly maehinery and equipment) é%e sufficient s
larger companies can use part of their assets to compete )

on the smaller Job; but the smaller. companiea cannot

expand their assets to compete on . the larger JQQB.A;.

o k The v. S figure ror ‘1abor content (non-white collar -
or clerical) has been calculated as 30% of #agh revenue dollar.
(Peter J. Cassimatis, "The Performance of the COnngruction -

M industry 1946-1965," funpublished Ph,D. dissertation, New

'\m-ﬁ St'.heol for Soc1al Work, 1967. B, 225. ) o

N L
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13.

Geography influences the degree'of competition, in
that firms with assets of under one million tend to be
_one- office operations in which communication and travel
costs rise quickly as the distance of the“Job from the

.'_office increases, The~cempetition ambngJSMallep-rirms-.
' beeomes an intra-provincial aetiyity and someﬁimes a local

urban activity.' -
| ‘ o a .
Relation to Government Policy o | ,

" The construction 1ndustry is. one'of the very first
' 1nduotr1es to be afﬁected by changes in governmental fiscal
policy. The ease with which a government can declare pvo-
Jects go or "no go" and the‘volume of government expand- -
1tures on construction make the timlng of governmenb con-
struction Jobs an attractive tool for riscal planners._
Table 1 gives the actual expenditures (1n millions of
dollans) on constructiqn by the various ;ectors pt the T
; 'economy. Only housing outranks government depaetments as,f
| a source of constrcction revenue. Housing accoﬁnts for
nearly one third or all monles speny on constrﬁnt}on,, -
whereas government ﬂepartments pvovige about one fftth }_i7,
- ‘of the total. Utiltties, which 1n Canada are moatly o
Sovernhmw owned, are respbnume tor an Mditioml 16 to.j'- oy
@~ 17$ of construction aetivity.:‘ | ”" B
Given the aensltivity of nhe housing ecctor to

governpen; monetary policy through the vehgclea or N.H.A,ﬂ‘x

' 3@jfg-

- . : . ; . o . S . . . - L, . et
s D - . R



and C.M.HfC., and the éovernment's intluence\pver'generai
availability of mortgage funds, and considering the pro-
portion of construction activity that housing.represents, it
16 clear that both monetary policy and fiscal policy'nave
significant impact on the construction industry. These
proportions have remained constant within a percentage.
”point or two over the last three wéars (1971-72- 73) The
figure represents aggregates, and would be more meaningful

if further«broken down by type of work_performed Contrac&-
ors should‘BE“Ciassified as roadbuiiders, heavy construotion,.
building constructﬁpn, etc. Utif&ties should becseparated
v'into power companies, transportation, sewer and. water, etc.,f.~
and governqsnts should be similarly classified by type of
’work perrormed if much meaningful interpretation is exoecﬁ;\
’These divisions are not presently available in Canada but -\\,‘
_.such a study on contractors has been. done 1n the U.S. by “}/

chter J. Cassimatis.5 Comparing his data on. contractors

with. ours, we find that the Canadian contract revenue d011ar

. o
-fgives 5% more to labor. 5% more to ove{nead and prorit and L
. Sy
frully 10% 1ess to cost of matcrials. A morehdctailed s

v

’ analysis or contractor 8 financial and opcrating character- T

fﬁiatics will be presented later in thc chapter..f_ ’“;_';.ﬂn_' o
"f‘lf'cffff';u‘f’if’ ,fﬂﬂc: f7°ifi,} e ﬂ'ff4faﬂf' )
: B R S oy e e

. S . e . . -, . Lo A . -



TABLE 1

CONSTRUCTION ACTIVITY IN CANADA BY SECTOR

1971-1573

Actual and Percent of Total *

‘*Actualg- in millions of dollars

N .

1971

1972

-

_1973

- Actual

Agriculture

& Fishing - 318

" Forestry . ol

. Mining,. Quarrying
& 011 Wells

I 4

Utilities v @620/

" Construction
Industry' S .2&

»Huusing g T 4976
Trade-WnOLesale I

ot

" Finance, Insurance

& Real Estate . sl5

: CUNWQ?CIal

f“Servicea ',':I;f:IIQﬁY.AI

‘wanstitutional

‘fServices /d‘i,' 1317{

- Gevernment B ;'.-”n ,
: Departnenes s ;*2965f

'Ihoh X
, Manufacturing ,1086:

% Actual

.
2.0 - 360

38 68

6.81 1006
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FIGURE 5

DIVISION OF THE CONTRACT REVENUE DOLLAR

& The contract revenue dollar in Canada is divided.

roughly as follows:
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Employment

Canadian data on employment in the construction
lndustry is published in equivalent man years instead of
. 1n actual numbers employed. This practice gives a'better

4

idea of the significance of" egployment in the construction
1ndustry, as 1t compensates for the actual fluctuating
levels due to the seasonal nature of construction work in
Cariada, The following table gives an idea of the level or "
'employment 1n the various sectors 1nvolved in constpuction ;
.work and the value of the work they produced From this '
table, 1t ‘would seem that labor productivity is -increasing,

' and the value of work performed per man year Ls also ~
1ncreaq1ng in every sector in each year. This, however,

is not the case, ‘the value of work performed per dollar

of labor 1nput has.remained substantially constant in each

. sector over the last three years, The cost of materials

Installed per dollar of labor 1nput ‘has also remained
'constant during this period ;‘al .57~:"
The dirferences between sectors are pronounced end

- signlficant The utilities have the highest value or

*"15work produced per dollar of labor 1nput whlle 8180 havlng

- ltthe highest reunneration per man year of. any aector. -

, " The government involvement ln constructlon has the R
‘.poorest remuneratlon per man year, dnd alao haa by rar

_ ‘the poorest value or work produeed per dollar ‘of - labor ,

"tfilnput The coat or uateriale 1natalled per $1 labor 1nput
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also incidates that fhe government 1s significantly less

productive than the three non-government sectors involved

in construction.

It is noteworthy that although the remuneration per

man year throughout the construction industry seems high
in comparison with other 1ndustr1esg the construction =
1ndustry‘1s highly sensitive to weather, economic condition§ “

and government policy (fiscal and monetary) and that few

‘workers éctually’work a whole yea}.

’

“Entry and Exit

Entry to the constructLon inductry is- relatively easy
Obecause of the low capital reouirementu and the ability to
function on a small scale, (1.e. there are vmall Jobs
available), The ease of establishing a contracting

’ bﬂsiness is probébly oné of thelreasons for the.higﬁ failure
pate {n the industry. In the}firsf'thfée quarters of 1970
~and 1971 construction firms represgﬁted,gpprbkimatéiy Ih%'qr
.'the failures'and~17% of the iiabilitiés of a11 kailed“firms '
/

in Canada, In the light of the proportion of all firms

'represented by construction firms..

PROPORTION OF CONSTRUCTION FIRMS TO ALL FIRMS BY NUMBER
B . ‘ T

| ,' 1968 -17,6241192.754 Z9.17% |

1969 - 19,203/207,424 = 9.25%

" ‘this is hdiéﬁerortH'ﬁAteky.hish numbérior'raiiutea;b :
B oy g L T {



Filnancial Characteristics of Contracting Firms

Staogstical information on the conétruction industry
in Canada and especially on financial characteristics of
firms has been difficult to obtain until very récently.
Statisﬁics Céhada now publishes 1nforhation in 1ts

Corporation Financlal Statistics series, but most of this

information is four years old at time of publication.
Fortuéately there 1s 1ittle reason to suspect that
financiai chdracteristics of'conStruction firms should \
‘have'cﬁﬁnged in‘tpe_interim;‘ The basic nature of Cbnstruct;
ion activity and procedures fof bidding have notvohanged )
significanﬁly in the last four years. |
This section contains an analysis -of the availabfe
‘financial data on conqtruction firms operating in Canada,
The obJject of the aﬁalysis is the discovery and .explanation .
of the significant financial characteristicéfpecuiiar to
fcontractors. ' < . - .
The aggregate balance sheets and income staéements
| are examined in detail and compared with simiiar int‘or-m-"~
ation roi'manufaoturihg 1ﬁdustry and the totol of all |
indust;ies. Profit and loss corporations are separated ‘
and dirrerences noted Incomg statements and balance sheets}'

‘are khen sepanated according to size of assets or the firms .

v

.;and reviewed again.ilo‘ o ; S [ | g;-

El

Tablé 3 presents a comparison of the aggregate balance 1
. sheets or,the total~of construccion-companios,,the“total of .



ﬁ@n Each item on the balance sheets 1s numbered and the

’
!}Dlanation of what 1s 1nclyded in each item can be found

“1 n
3*; u"er the corresponding number in Anpendix ”A" Balance

For tne purposes of our analysis and to facilitate
Seomparison these balance shéets have been converted into

Qﬁiqpntagcu of total assets or liabilities and equities

as the case mgy be, - o ' Py
. ) o/
r\

Assets P

The total- current assets,ofsconstruction companies

constitute slightly‘over 66% 6f total assets whereas in
‘manufacturing current assets are on;y 45% of total assets.
The total of all companies havc)about the _same amount of
theig‘asoets in-currentlform_(ys%). Tne current assets of

construction compénies are concentrated in Trade Accounts

: _Receivable and Inventories. The construction accounts

=rece1vab1e are nearly twice as hiéh as in manufacturing

' “and almost. three times as high as the total of all

21,

q compgnies. Inventories are even higher thamw n manufact-

uring and three times as high as in - all co es, The
inventories in construction rirms, houever. dbnsist almost
"exclusively bf work in process not prosress billed Stnce

"construction is a custom ordex‘ act;)ﬁt'inve?@ories in the
N }ul\

1

ordinafg/sbnse are very low,

o

‘- ’ . ’ o ) ot -

vt T

L4
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" Depreclable d;sets, consisting of bulldlings and
equipment are 1c5» $han for all companies (constructlon
36.89%, all companies 37.78%) and only about one half as
high as in manufacturing (68.8543. Building contractors
would have even less in equipment as the total ccnstruction
figure includes roadbuilders who have heavy equipment |
requirements,
| The labor intensive nature of the construction
1nduLLry means that most construction\companies have
relatively simple balance sheets on the assets side;
consisting essentially of current'assets to finance the
materials being installed by the labor. Approximately one
third of the construction dollar goes to labor, whereas' in
manufacfuring only about one fifth of each revenue dollar

goes. to labor, | | N

Liabilities ‘ : Cs

Total current liabilities make up over 51% of total
liabilities and owner's equity,-non-current liabilities
are 23% and owner's equity 1s 25.31% for the tobnl of all
_construction firms,: Tue comparabie figures for all | |
manuracturing rirms 1ndicate that manuracturera are more -
neavily financed oy equity (49% vs; 25$ for construction),f ;.
'similarly financed oy 1bng term debt‘(éhi manuracturing
\LTS 23% construction), and that conatruction resrles heavily |
on current 11abilities to finance 1ta ‘activities (51% con-

. struction vs, 26% manufacturing) Tue totai of all companies

e
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TANLE 3
T )

COMPARIGON OF RALANCE SHRETS

W ﬂa : R f‘ " Total
‘N AL~ Total 4 Manu- Total
§ . " &%onstruction facturing ALl

gyl ‘Igercentages  Percentapges Companies
01 Cash . 3.66 1.69 S.hg
02 Marketable Securities < 3.46 2.72 7.3
03 Accounts Receivable 27.51 14,17 10,07
O4 Inventories ' . 25,39 21,52 8.69
05 Prepaid Expenses .50 .54 A6
06 Due from Affiliates : 3.07 ho7 2,17
07 Depocits end Advances 1.4 k.57 - 11,09
08 Mortgzages (Current) ' 97 05 s A2
09 Other Current Assets ST .43 .26
10 TOTAL CURRENT ASSETS : . 66.40 - h5.76 45,98 .
11 Land ' 2.94 1.68 2'22
12 PBuildings 10,3 19,19 11.
13 Equipment and Other 26.5 A 49,01
14 Total Depreciable Assets 36.89 ' 68.85) ,37 78
15 Less Accumulated Depreciation '17.62 33,81 14,54
16 Deprcciable Assets - Net 19,26 35.0 - 23.23
17 Depletable Assets - Net .16 1.7 2.72
18 TOTAL NET FXXED ASSETS 22.36 38,49 - 28,25
19 Mortgages : : 1.59 .27 6.T4
20 Loans and Notes Receivable 1.12 - 64 _ .15
21 Long Term Investments , o 1,32 .93 b 4y
22 Investments in Affiljates - 1,56 8,02 - 7.64
23 Advances to Affiliates o 3.%9 4,48 §.99
24 peferred Charges - .29 66 54
25 Other Assets " 1.79 - . .13 .64
26 TOTAL OTHER ASSETS T 11,25 . 15.76 25,77
27 TOTAL ASSETS S 100,00 . 100.00 . 100,00

&

'.Note: "Totals may.not add due to rQuhdingai /

.



TANRT 3

—_——— N\

COVPARTION OF 1ATANCE SHERTS

LIARILITT?S AND ECUTTY - 1969

Total '

Total MAanu- -
Conctruction facturing
Pcrcentages Percentager

Rank Loans : 8.43 A2

Short Term Loins . _ 1.35 .80
Accounts Payable - 20.66 6.95
Taxes Payable 1,49 : 1.73
Long Term Debt Due uith*n Year 3.09 .73
Dilvidends Payable : 03 .24
Advances »nd Prepayments 12,30 . .89
Due to ACfilfales 2.33 4.0
Other Current Liabilitles 1,92 1.53
TOTAL CURRENT LIABILITIES 51.61 ?6 25
_Drferred Income ' 57 .18
Duc Shareholders or Afriliates' T.47 ‘ 7.&9
Mortmame Debt 11.39
Ronds and Debentures ‘ 1.32 8.32
- Otner Long Term Debt 3.78 . 3.73
"Less Due within One Yeag 3,09 . .73
Net Long .Term Debt : . 13.39 : 12;lg
Reserve for. Future Income Tax 1,46 3.88 -
Other Liabilities : .18 . .30,
TOTAL NON-CURRENT LIABILITIES .23.09 - _ 2%.36
TOTAL LIABILITIES S 76.35 . -50,61
Cormon Shares . ‘ - 2.30 . 12.75
Prefferred Shares o o 2.52. 3.7%
Retained Earnings ' T 19. 65 o 29.34
? Supridlary Profits in ‘Surplus , Y- -
Swrplus Reserves N ' ' .25 o St .54
- Other, Surplus. - . T .59 J 2.75
TOTAL'PﬁUITY o 28,31 49,39

YTOTﬁL LIAFILTTIFS AND FQUITY 100,00 . . 100,00

SN

.\

K
Total
All
Coxmpanles

. 3.84
23.48
5.60
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i° similarly financed by long term debt (25%) and midway
between con%truction and manufacturing on equity finance
{35%) and short term liabilities (40%).
The current liabilities tha;‘contractors~use to

finance their work consist-mainly of%trade.accounts payable
 and advances and'prepayments. Advances and prepayments
represent payments received for work to be done or items to
be supplied within the year. Trade accounts payable are
' nearly three times the level in manufacturing and four times -
as high as. in the total of a11 comoanies‘ This reflects the
relative ease of obtaining credit fromésuppliers and is one
of the reasons for the ease of entry into the industry,

| In the longer term debt category,‘mortgageﬂdebt .
_(line ho) is an. area where construction data differs
significantlj from manufacturing and total all companies.
‘fThe figure for construction (11, 39%) 1s over four times the
total of all companies and compares to almost no mortgage
:debt in the manuracturing;sector. Bonds and debentures play )

-a small part in financing cOnstruction firms (1. 325). whereas

fmanuracturers use bonds’ And debentures ror 8 32% and the *"""

'fcomparable rigure for the totai of all companiea is T 31% ";'

One explanation for this dirrerence is tbat contractora
seidom have publicly traded shares and generally do~not nave |

'accees to the open m°ney market._»

[
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Percentdge Palance Sheets by Assget Size

Construction firms vary in size from one man operations
to companies with over iOO million dollars in assets, .There"will
therefore be many market eegments (botn geographlic and‘product)
between these extremes, "The percenﬁage balance sheets for |
-Canadian cdn“tfuCtion conpanies by size of assets are pre- .
sented in Table 4 and reviewed to determine th ma jor differ-
ences in financial characteristics between different sized
firms, i

praIJCurbent assets‘es a percentage of total assets
iare constant at 69% for‘firms'with'eesets of under five_'
million but this*rigure’drpps 8;9¢ to 61-62% Tor firms with
1assets of ofervrive nillion Most of this differential is
attributable to smaller percentage cash and accounts re- .

»

nceivable balances. Trends are clearly discernible in the ‘d
three maJor components or cﬁrrent aseets .as the size or firn;nu '
increasee., Firstly the percentage of assets cpnstituted by

cash declines steadily as asset size 1ncreases.,-?or rirms :
with inder one quarter" million aseets cash 1s°8, uﬂ of asaetst?'
'over twice as high as. ror rirms with over one quarier million'
fassets;and eight times as high as for firms with over twentyfA
”rive million asaets. Seeondzy, aeeounta receivable deereaae
"ateadily as aize or asaeea 1ncreuaea 1th rirms with under on;',f'
Tquarter million asaots having 31 a; Areeeivablea and firas’ .
:with over ;wenty-rive millian having 385 pr aanot: aa invontory.zf

rixed aasets aro i reiatively conatant proportion or tntal Eﬂ

\ K
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assets reéardless.of firm size (22%). The "Other Assets"
Category increases (percentage-wise) as the 312e of firms .
pdoes. This is due mainly to the larger proportion of
assets devoted to investments in and advances to affiliates
by larger firms. | , _ |
The liability side q{ the balance sheets shows a number -

of distinct trends in proportions‘as the‘size of‘firms variee.
Most hoteworthy is the steady decline in equity as firm sise
1ncreases. Firms with assets of under one quarter million
'were financed 35% by equity, whereas the largest firms were .'
financed only 16% by equity. This trend is even more pro-
‘nounced,whenfthe'level'of'snareholders and arriiiates loans
'ris scrutinized for: this too decreases as asset slze 1ncreases.'
The large decrease 1n equity and shareholder loan financing
for large firms is compensated ror by increased current lia-
 b11ities. The outstanding element responsible for the |
increasing current debt is advances and prepayments. Firma ,:
,lwith assets under one quarter lelion uere rinanced only |
'25% by advances and prepayments while the ability to get
‘.gadvances and prepa&ments increases steadily with size, the

largest firms. having over 255 or their rinancmg frcm tms~-‘_;f

‘ vasource.' Accdunts payable decrease stcadily as asset size

increases, probably because advances and prepayments have ‘5 L

wﬁ'been used to ktep them very current.,_ ?’[;;;“u j
| ‘ Tﬁe amaller firms have larser proportional account. .
'lreceivsble and largarpropértional accounts pay‘blg than f,‘,

. . o
A



. .
‘blﬂgeﬁ firms but the eilifferential between there proportions

, _ - :
1s als=o loreer Cor cmall (iems than for big firms. It can be
concluded that «mall firms have a larger proportion of their

équity financing thelr receivables than larger firms;

TABLE 5

K DIWFrRFNC" IN PROPORTION
_ccou rs TRECEIVALLE ATH ZCCOUNTS PAYABLE

'
4P
.
.

‘Under. 250,000~ 1,000,000- 5,000,000~ 10,400,000~ 25,000,000~
250,000 999,959 4,999,999 %,929,999 124,079,322 39,979,999

Acc. : - . o :
Rec. = 31.80 31.32 30.18 28.41 . 20.67 - 1T.34

Acc > B ' ’ : B ' ‘
Payable 2273 22.13 - 24,300 22,30 © 15.93  13.37

Net Pro- | ,
portion oo . 2 - , : - \
of Assets - 9,07 9.19 - - .5.88 6,11 - 4,74 - - 3.97 .
Financing ' . - . o BRI . : g
. Rec. '

‘>»7s?he small contractor s generally expected to. fullr f1ﬂ8ﬂ¢°

. : } -
It would seem that larger rirma both collect and pay

thetr bills faster than small firms, Their abilty. to 0o 80
1s. probably a runction in part of better management and 1",;
.  part of the nature of the contracta. The very large contracta.

” done by very large firma, are orten nagotiated, at leaat  ‘

fi‘concernins progress payments and advances and prepaymcnta._;.,~ .

DL

"'his work until 1t 1a completed. R T ‘*‘ﬁ.[j'f;éff
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The next step in examining contractors' financial
characteristics 1s to analyze the nature of the operating
statements. A comparison of apgregate operating statements
for total construction; total manufactufing and total all
companies segrepated into profit ?nd loss corporations and
translated into percentage terms. ror’compari°on purposes is
presented, To complete the financial analysis a compariéon
" of operating statements of construction companies ceparated
by asset size and given in percentage terms 1is presented
and analyzed,

e Table 6 shows in percentage terms a comparison of
: Operating statements for total construction, total manufact-
uring and the total of all_companies segregated by profit
-and loss corporations- Examining-the make;up of the revenues.
of profit corpqrations, it points. out that sa}es and serVice
‘revenues co otitute approximately 97%.of total revenues for
both construction and manufacturing, but .1ess (approximately
90%) ror the total of all companies. The differencé in
" revenue make-up between companies not engaged in conet%uction-
'5 or manuracturing and those that are. consiets or proportion-
| ately 1arger 1hterest and dividend income The diviaion of
the revenue dollar by source within each category (construct-'
1on, manufacturing and all cdmpanies) does not vary aigniric-
antly between profit and_ losa corporations._~7‘ N

The total expensea 1n~profit corporation is si;niricantly '

highen in construction companies than in manufaeturing rirms }t o
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or in the total of all firms. Th&p is reflected in the net
profit before tazes and non- recurring items (line 25). Con-
struction profits are 3 39% lower than in the total for all
firms and 2.62% lower than in manufacturing. The data used

to compile Table 6 does not give .a breakdown of salariee

| paid to owners, b?t 1t is very likely'thapfthe'difference in
'profitfleyels caﬁ be accounted for by the drawing of dieprop- ‘
ortionafely high salaries By owner-managers in the construction
industry. Such a breakdown 15 available for the United States

and that 1s the case there, - .

vThe oniy ma jor source of diffe?ehces in expensesAbetween
the construction,.manufactUring and,overall data occurs in the
‘materlals and salaries ahd‘whges categories, If weAconsider
Gross Profit as the difference between total revenues and the

salariee and wages (11ne.11 - line 12

cost of mate 1als
and line

18, 93%. |
| The hi\

Ires tor'Grbss.Péofit are:. cbnstrgcbion
24.54% and all companies 29,50%.
» Profits for manufacturlng and all companies

18 somewhat hrough higher intereat and other expenses.

"’The;most sinfe t deviation in.cost proportiona is~aLe

salerieé,ana ¥ :1tem.' COnstruction companiea expend over

"8%'more ih‘éa ‘s and wages than do manufacturtrs qnd fully

~712% more than‘ average of a11 companies. Most or thia

”rerlccts the la’Or 1ntensive nature of the conatruction

.* e

vindustry but some of 1t likely rerlects the drawing of proflts i

', by owner-managers aa salaries. untll figgreq arg,qyailable N

\
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.on the extent of such practices, it is impossible tp draw

¢

relevant conclusions as~to thd relative profisability of
construction versus other sectors, . -

Other differences worth notling in profit corporations
are the level of income tax apd level of dividends, Income
taxes for construction companies represent only 1.9&%‘of tﬁe
révenue'dollar whereasvthe comparable figufes for manufacturing
and all comnanies are recspectively 3.32% and 3.03%. The
probable explanation for this is the smaii business deduction
under Canadian tax law, Since under pre-1972.£ax'legislation
the first profit dollars earned by a company were subJect to
lower tax rate than cubooquent earnings 1n seach year, the

5]

lower percentage reserved for tax payment by construection

. coq§§n1é° probably reflects the large number of small firms

he' induqtry.' ‘The lack of "significant dividend\payments

in the conotruction sector ( 61% versus ‘1. T1% for manufacturing

- and 2.“6ﬁ For the average of all companies),~1s also-a functioh

of, the smallness of cohstruction firms. Very few éonstruqtfﬁn

firms have assetsand earnings records that would meet the

requirement« for listing on a stoek exchange. Thé lgék of
public di%trlbution of ‘shares and with it the generalﬂa@@ of
separation of ownership and management allows eonstructlon
OWners to draw their money in termP of aalaries leaving only

what is, necessary for re- investment 1n the business. It is

1nterest1ng to note that the difference»in net profit arter

taxes ¢ d dividends is not nearly as great qs before taxes
| 2 : 4 | P

. - . L] . N %
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and dividends (construction 3.15%, manufacturing 3;21% and
.total all companies 4.22%).

An examination of the mAke-up'of expenses in loss corp- N
oration reveals that no single factor stands out as responsible
for the unprdfitability. TheAproportion of expensés seems .
quite spable; although, of course, higher within each category.
What ﬁhe‘money~1qsing corporations in all sectors seem to have
in comnon is bad management of expensé levels as opposed tg
proportionss |

Table 7 presents a comparison of income statements for
ﬁhe construction sector by asset size, UnfbrtUnatgly, no
distinction between'profit and los; corporations was available
by asset size, .

The propgrtion of revenues by source do not vary siénif-
icantly as sizeé changes with the exception of an increése in
real estate and rental incomes among thé_very larg;‘rirhs.’
Sa1e§ of products and services, in the case of constrhctioé,
usuaily méaﬁ contraébs and upgrading‘of priorlgontracts,_and
;account ror about 97% of total rgbenues. | |

, The expenses and gross pr;flts are rairly stable as size
or rirm changes. The proportion of expense\constituted by -
ost of maéerials seems to 1ncrease as sige increases, but |
thiu is almOSt exactly offset by decreaseé in the proportion :
V' of expense attributable to salaries and wagea. The reason ror \
_this 1s not clear. -Outside of these observations, there are

no clearly diacernibie trends 1p expenses, prorits or divldends
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" 4s size of asrets changes. The "other expence' category
prdbnbly buries cuch expenses as bonding expense, reports and
1icensing expense, travel, board and lodging, freight expensé,
éﬁd other-pontrollable expenses which might vary'by:size rf
firm, |

It 1s impossible to oyer-qétimate the“importance‘of
careful analysls of the individual contractor and his, own
narticular ‘I“in:{ncial charactert stic.s. |

‘The analy"l" here of contractors as a group can qerve_
only as a rouvh guide, Each particular markct segnent cf thc
1nduutry,w111 hqve diffcrent charocteristics, for example,-
road builders will have different equipment and hence deprec- 2

ticn expenses than building contractors. "

A rough 1dea of the ab%o]ute hize of gcntracting firms‘.

‘'sales and-prorits gccqrding}to assets employed can be gained

froh'reading Tabie 8.

e TAELE 8 ;
1969 A\nRAGE SALES, AND INCOUE BY ASS‘E‘P SLzE
: g:::t" ' Avengge;Sales AEf?:ﬁ: g:icin::;c ':Avéragc Net Ineon; -
' (Millioqg)f . 4 e !xtraordinary Items ;r’ Artcr 1nxon »“‘
0+ .25 154,855.00 © §  5,32.00 - § 8,206,00
.25 - 1. o 675;577 oo 16,,565_,69.- o 12 eoa.oo
" 1.0+ 5.0 2, 564,899.00 1é,§$§;eq M,Sg)g 00
N 501100 .7,66,153.00 286,153.00 . amor60
o 10 o - 25.0 17,,_1';@;1&.00 ' 830.351 0 | ‘3"-'-;_#'(-1;.-&.2;8'.,_1? SR
25,0 - 100.0- '_éj.aég.fmao o ,ogo,ms po L sINs.09.
T e e e o TR

Lo e AP
S CRRSES B
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The turnover‘Of‘sales/c°sets cannot be exactly seen from
this table bccauee within each range of asset values there '.
are likcly to be many more firms in the bottom of the range
than 1in the top., o ;

Now that we have- examined some ofrthe characteristics
~of contractors, we will .turn in the nent section to the
consideration-of_the characteristics of contracts and the

procedures and processes involved therein, .

The Nature of Contracts

Broemser aptly described the type of contract we are

dealing with: "A construction prime contract a unique-

. 1nd1v131b1e obJect is awarded to the lowest bidder at the

‘f1xed price he bid, on the basis of closed competitive :

bidding done only once. Statistlcs Canada defines

construction as. The creation, renovation, repair and

‘”demolitlon of immobile structures and the alteration of thef

.'natural topOgraphy of the ground" (see Appendix) we are

B concerned with the processes and the procedures of award as d:

Q
described by Broemser to do construction aa defined by

4f3tat1st1ca Canada. o B
Once . °°"tr“°t°’ ha’ been awarded a contract he nuut f' B

’aet to work to perrorm the construction in accordanee with

rjtho architogtural or ensineering plans and opecificntlonn, 5 ¥§;¢ =

?,'naking ’ure that he also conpliea with the tcrnm and conditiono "i;;

e |

T Y 2
Bt .



set out in the contract docunents.'.The price a contractor
recelives for the work is the only‘compenaation he receives
for.doing the work as contracted and as specified, Through-
out the rest of this paper the cost to‘tne‘contractor to do a.
contract is‘aecumed to. be calculdted by an engineering est-
imate._ This engineering estimnte “must alsovbe assumed to
include an estinate of costs incurred in meeting the require-
ments of contract documentc as well as engineering speciric-
ations. Naive contractors often rorget to include such "hidden
~costs" and then express surprise that their estimates.do not
;prove dccurate. - f. L ;;: o S
“Costs resulting from meeting contract document require—
- ments nre usually the bid bond the 1abor and materials ;
, ijpayment bond the perrormance bond various insurance
,requirements, and costs of reporting to the owner or: his o
representative on the progress of worka, The bonding require‘A.
w_‘ment has special significance in the study of contract o
‘fvbidding.i hs mentioned ebove there are three types of. bonda.
‘,These bonda;are required by the ounera in prder to protect fi
'i.themselves from the default or bankruptoy or the contractor. ;J'ﬁn
The procedure ﬂOrks aa rollowa" the owner or the work

- to be done requires that the contruetor aebmit at the tiun

p?}Zor his tender a bid bond of some. ap‘glfiqqﬁ"punt o worean it*ﬁ”}

rfigpercenenze o{ the tendep ppic" gh, ccntractqr mnet thcn*;f'*f”(f;

-7 S
arrange with a sureti to provide auch u\bond, The Durpq’ciﬁ -

ot this bond ts to protect the ouncr in thc avent thnt theffe7fff~g;
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lowest bidder should decide not to proceed with the work
(perhaps’ because his price is ‘too low or because he'becomes
insolvent-1in the 1nterim) If this happens, the surety pays
the amount of the bond to the owner and seeks its redress
from the contractor. - It has been argued that‘bid bond
requirEments have often oeen oVerly Stringent Since the
owner dlways may award the contract to the second lowest
—bidder 1f the first one defaults, the' bid bond should be
only sufficient to compensate the ownerAfor thé higher price
he must pay the second lowest hidder plus his inconvenience
in 50 doing. Marvin Gates has - done some work in this area
with considerably more success than his work in bid price ’
determination.T»' ' ) | ti' _
The labdbor and materials payment bond and the perrormanﬁe
. bond (usually 50% of ‘contract price each) are required by

the owner when the contract documents are signed, at thia .

——

<3» 7 The practice of requiring excessiVely high bid bonds
-'hds ‘been severely criticized in the. ‘industry, . M, “Gates
shown . that securita ygﬂuir ments '-companyiqp tendera sl ould
,not exceed 3.24 C where C is khe cost ‘of the Job, -
" {Marvin Cates, “Statistical and dnomie’ of :
-Bldding Trend," Journal of the phstruct Pro- -
- .ceedings ot'thc erican_So y vil i‘incc s;¥?apcr“»*--"'
265L Vol, 86, No, 003, Novembar 1960, p. 13). The wpiter . .-
. would: liko to point out, however, that a aimpler approach’ thun
" Gates! would be to assume that for. ‘comparable. Jobs' the. soroads
. betwadn low and mecond low bidder are. ‘normally distributed.
iu*niaply caleulating ‘the. mean and standard ‘deviation of: the
historieal ‘adstridbution of “spreads .on comparable: Jobs, onc
“ miy set any - -confidence level and. then easily talculate the R
‘size of the bid 'bond required ‘as the valué which will. give. oo
‘the desired ‘confidence level times the standard deviation or‘~‘“‘ -
tne historicai distributicn or ppread: on conparahic :cba. s jy;

t” / \,-'-‘. ’ . o ‘. Q'.'

3
.. ‘5 R
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time the bld bond i returned to the successful contractor,
The purpoée of these two bonds 1is to assure the owner that,
'1f the contractor defaults after construction has begun,
sufficienfffuhds will be available to‘completé the job

uatiqfactorily. ‘
| In return for providing these ‘bonds the sureties demand -
from the contractorwinformation.on thepfinancial status of
'the.company and 1ts.princ1pals; a fée, apd usually conpingehf
claims on dssets. | | |
Virtually all contracts of a significant size have

bOnding rcquirementsfin Canad§.~ Because or_th;s,,bonding :
:cén provide kéy information abopt‘a contractor. The"suretios,‘
after perusing a contractor's financial records, w111 set a

bonding limit for the contractor which acts-imn erfect as a

.capacity constraint . As each bond is applied ror, the |
contractor's work on hand but undone 1s subtacted from his
‘ bonding limit and if the bOnd requeated 1s less than that

© 1t 1s granted Tne size and number of Jobs a contractor bids '

g

durlng any siven time can be limited by tnis bonding require--r

The contractor receives tne Job at the fixed price ne

:'oid fbr 1t qnd tnere are no provisiona for excalation due ;['ffJ'd

'vpto increaaed costs.. Although the Job may ex;;T

w“roe

e
e

- B Tne auggeated prOcedure ror evcluatin:.- Pgssruction
Qf;company and setting its bonding iimit is descrIOP A
o By uackall. Suret{”Uhde‘.ritinw Manua ‘- znd ed.. Roush Hotes

s c0npany, Indianapol's.i nd. - ' , .



: 'ror work to be done early in tho life or the contraot, w |

Ll

~period of months or even years, the contractor must anti-
cipate his costs and provide a complete working installation
by a-specified date, Strike?z shortages, vascillating costs
and delivery times, bankruptcies of sub- contractors, organ-
ization and cosordination of sub-trades and his own forces
are all the responsibility of the pnime contractor and all
for a fixed price, paid only after the work has been done.
The contractor receives payments on the basis of
percentage of work completed, usually monthly Since the 4?‘
'administrative processing of these claims can be very slosz
ranging from two to eight weeks~-the contractor must be
prepared to finance b5-90 days of construction activity
internally. Part of this may be financed on terms by
suppliers .but the bulk of 1t must be financed through the
contractor 8 OwWn cash or equivalent Earlier in the chapter
we noted the heavy ‘u‘rent position of construction companies.
a8 comoared to other businesses.' When individual companies
| need _more short term cash they will often indulge in the .
‘practice of unbalanced bidding. . , R |
‘. Unbalaneed bidding\is done. on conzracts uhere progress |
| .paymcnts are made on the basis of nnit pricea submitt'd with
'B;a bid but’the contract itselr is let on a lump aun basia.yigi'

Ry eontractor in need of . c&ah may subuit very higﬁ unit pricea' R

o .

L »correspdndingly decreasing the priceaeor unita oi‘ nork. done
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&

late in the contract. In this way he succeeds in shifting
large cash payments into the first progress payments. ' Un-
balancedubiodinglis very prevalent and has many pitfalls as.
well as advantages. A few studies have been done in this
area.g* |
Sub-contraeting is an 1ntegral part of construction
‘coritracting. The prime or general contractor cannot aftord
- to keep as members of his permaﬁbht staff the necessary
specialists and tradesmen to do all Jobs he héy get. In
order to secure steady employment for themselves these |
‘tradesmen tend to form small specialty{'ontracting firms
to market their services. Tnis also enables them to
}acquire and keep busy the equipment neeessary 1n their
particular trade. Tne prime contractor-will accept sub- p -

contract prgces fr - eliable trade contractors and suppliers,

use the lowest or these as a basis for his cost: estlmate,
"and add a certain amount to cover organlzatlon and coord-

1natlon expenses. If the amount of the sub-contract 18

' 9 Un1t pricxng ereates the problem or "unbalanced
‘0idding" whicn 1s a while area of study 1tself. Unbalanced
. bidding 1s wnere a bidder computes his unit costs and tnen

" submits unit pid prices. greatiy in excess of and greatly" oelom-~5"

_'nis units costs witn tue total coming- qut to tue same amount
" as if ne nad used "standard” or "normal” ‘mark-ups on- all unit-
;t'costa.. The-motivation for this. procedure is two-fold, ?1rat1y,-w

contractor may . over-price rts of a. jJob that will be perform-“ ”

.ed earliest shus giving hinghadly needed working capital, or. it -

. may.be that he fcels the architect ‘or tonsuiting engineer has.

 made a mis€ake in estimating the bid.quantities (in which case L

l%_he will oversprice the particular unit) or a lesser. quantity

" (1n which cacte he will. under—price the~given unie and - over-v SR
‘,Price others he 15 nore sure ot B ER Lo
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large or 1f the -tub-contractor considered not too reliable,

the géneral.contra; may require a bond from the sub-

contractor but th 4enerélly the case. There may

be many tiers of " f on a particular Jjob (e.g.,

sub~contract ractors, etc,). This special-
ization pro ‘e employment for the tradespeople,
better plann{ Parea, and enables the prime contractor

to extract cor 'ates, progress'schedules and fixed

prices from the ntractors, thus méking his job of
predicting the g It the Job slightly'easier;
Armed with iknowledge of what.a construction contract

is and 1s like we 1 proceed to examine how 1t is secured.

‘Deseription of thd 3ing Process'

An 1ndiv1du§1‘d;yorganIZatioh who is planning-on

conqppuctiﬁg steth}' ‘_11 usually go- to an architeetural
-ioﬁ éngineerihg_fipf' vn what they have 1n m;nd and have
. ﬂmeSe‘profeséiohai: ,-ign it for them. Once the . 1tem.has
beeh designed and financing has been secured the owner will
usually commission the same design firm to have the 1tem
“built and to supervlse 1ts construction.‘ At this stage tha
ﬁengineering flrm w111 either negctlate & price with a selected _
- contractor, 1nv1te aelected tenders for the work or open the -
°i work to public tender.‘ (Some owners such a8 some gov:;nments

-and large ¢orpor-ations have their ow‘ design and aupervision _

"“'departmentsi)

Ir selected tenders are uanted the engineering firn‘ov

S
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nt will invite certaln contractors that they know are

qualified' bid or they may invite all contractors to "pre-

qualify." ThY bulk of contract work, however, is opened to
public tender (1é qualifications must be esﬁablished before

starting work I thoggidder 1s successful and if so requected,

Public ¢t ndR(se:Sgiadvertised in the daily newspapers,

trade maga#nes and trade newspapers, In addition to this

there gfe several "building‘reporf” services who specialize

in rghorting on Upcqming tenders and reporting the‘resulte

of'yénders which have closed " For an annual subscription

fee’ the°e services mail daily rcecports on current- tenders to
s.bscribers.

The'newspapervadvertisements list a bfief desc;iption

qf hevwork'offered for ténder,\xpere plans'specifiéations

and |tender documents can be obtaiﬁgd, tﬂb\date and time of

ten.er closing, the amount of, deposlt‘on plans, etc., and

th ‘Ltails of bid security deposits or bid bonds. Thes

" bu lding report services also list who has tak&n out plans

’ tcnder documents when this 1nformatioq 1§'av§31ab1e from_

th owner or his agent - .‘ "> h ,':\\ o | -

Ir a contractor 5 interest is. aroused 1\\9 particular

\

'Job,}he w111 secure the plans and. speciricatiohs and\tender

: o
docuj nts ror :} more serious look, If he still :Sels he
0

: wants to bid the Job he. will do a preliminary cost estimate
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"take-off" on the Jcb. If he wishes to use sub—trades,-he will
advertice the fact and the time by which he wants sub-trade

| prices to be in his hands. Usﬁally it 1= not necessary to
advertise for sub-trades as they wil;i?j‘act out all the
general contractérs and offer a price, Tge engineering
estimﬁte usﬁally involves an expensive fileld site examination
and testiné of so1ls and other conditions. For this reason,

and because 'his bonding capacity limits his section of Jobs,

a contractor must select which jobs to bid very carefully. If .

he bids a particular Job and gets it,.he may wipe out an
i ’

opportunity to bid on a potentially more lucrative Jjob.in the
[ . ) .

near future. The question of which jobs to bid has been
! |

~largely 1gnored,acadeﬁica11y althoUgh a couple of elementary -

articles have been publiéhed by Paranka.lo Leaving the
choice of which avallable jobs to bid, let us cdnsidét the‘.
contractorfs procedure once a job has been selected and an

‘engineering cost éStimate prepared, o _:' .

p— . . .

10 Research into the decision of which jobs to bid or -
- when to make cost estimates has been practically non-existent.
- Stephen Paranka has offered a procedure in a recent article.
- This procedure 1s really nothirng more than comparing alter-
natives on the summation of a linear eombination ibweights -

and factors. (Stephen Paranka, "Competitive, Biddif
A Procedure for Pre-Rid Analysis," B@iness Horizd@¥, 14, .
~-June 1971, pp, 39-43.) The same.concent was suggest
B.V. Dean 1in 1965 in regard to determining probabilit
‘award of National Def'ense Research Contracts in the U

Strategy--

.

x5
I.R.E. Transactions 'on-b:ngiheeri'ng Mdnagement, Vol. 12, LYNQ-:,.. ‘ g

June 1505, pp. 5359, T

)
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When his "direct costu r "Job costs" have been estimated

[ 3
thc contractor will apply some estimate of "overhead" or "office

‘overhead" to the cost and use thls as his total cost. Next he

nill declde on the amoun% of profig he 1s willing to "gamble"
for and add Lhis'to his cost to arrive at his lump sum bid
price. The surety wili tnen be notified of the final bid .bond
amount and preparation of the tender document begins, If unit
prices are required, the contractor will divide his lump sum
price .among the units as he sees Tit and enter these prices

in-the tender form, Kll necessary signatures and seals are

anblied, Job schedules, completion dates, cc nt or
alternate prices are noted, receipt of addendums (changes)

are acknowledged, all calculationo in costing and final prices
are double or triple checked, the executed bid bd;d is
enclo°ed and last minute changes in costs are adJusted ror
via one open "plug figure and rinally the tender is sealed

and delivered to the- owner or his agents..

Biddinr Procedures

x

During the flnaT‘hours of the tender prepanation there
{s mueh confusion and busy work The sub- trades are being
revised, new prices are being received anq the checking and
double-checking 1s 1n progreas. It 1is 1n the midst of thia
hectic time that most bidding managers are making their final

' decision on mark-up levels and the degree or unbalanced

bidding to be used There is a multitude of ractora to be

L , . _" S

]
RN



considered--the accuracy of costs, the competitive environ-
ment; the short and long range goals of the company, immediate
cash T employment needs and a hundred others. The -consider-
ation of these factors 1s all too often hurried and/or merely
intuitive. We shall refer to this area ac Strategy and

dfccucs 1t at length in the next chapter,

~



CHAPTER III

THE STRATEGY OF BIDDING

In tne cong;act construction industry a ‘Job which nas
_ been but up for tender is almost always awarded to the towest
qualified bidder. Py requiring that eacn bidder bond ﬁimself
for the full price of the job, the owners eliminate the con-
‘sideratlon of non-price factors in their awarding; If there
was a t;e, non- price factors could come 1nto play, but com-
petitive bids 1n tnis 1ndustry virtudlly never result in a
‘tie. Tne lack of nomogeneity of product trom one bid to
anotner,’ the hmgu 1aborﬂcontent,aand tne muititude ot parts

| that go into a~Job make 1t extremely unlikeiy that any two
competltors would nave-tne same -cost and m@rk up structures
For a partloular Job ' ‘ )

iTUe condition of winning a bid can be expressed as:

Let BiJ Bid of Competitor 1 on Job J
‘Tmen:o BIJW1ns =B MlN ;” N |
o | _ o Byj
: : o o 1m2
C1Le e, competitor number one wins 1r and only ir his bid is
lower than that or his lowest conpetitor. An anaiyzing
B competitor will want to wLn" a cerfain number of Jobs but
‘ndt necessarily any Jobs. Ir his louest competitor submitsv
a'bid at or below cost the analyzing competitor may not
want to wln. that job, ‘The selection of which Jobs to bid

-
[Y

‘.51;. f\
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1s of Just ac much importance as determining the price to be
*bid. . These are the two major bidding decisions to be made,

1.e., which jobs should be bidll

and what‘price should be
submitted on the Jobs actually bid. The two decisions are
related in that the historical-succees rate on Jobs of a
particular type can logically influence the decisions of

- which Jjobs to bid, yet the historical success rate 1tself
is~depeﬁdent on the bid'pricee submitted on- each Job. Many
of the same factors therefore infiuence both’decisions._

The bidding deciuions, as all decisions, will hinge on
the obJectives of the decision maker. Which Jjobs and what
price. to bid will depend on what the bidder hopes to accOmplish
iNo two bidders are 11ke1y to have the-same_set pf_objeeéives
. At the same time and individual biddep's'oﬁjectives wili
change'ovef time. There are hundreds of poesible obJectives R
a bldding manager may hold and’ each,may affect bid price
: determination and Job %election to varying degrees and 1n

| different directions.. Some of the more common and signifi—

cant ones are examined here. c s

‘.Q1)' To maintain work for kexfeﬁbloyees ' .
| Orten when a contractor 18 running low on. uork |
 he will sacririce profit by lowering his nark-up

_on a bid in ozder to improve his chances or being

N 11 The pvoblem of selection of which Jobs to bid is
fbrierly discuseed by %tephen Paranka's 1971 artiele, op. cit‘

|
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.To minimize compebitors Aprofita
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: !
awarded the contract. Although he may even lose
some money on the job he will be able to keep in
his employ key workers who will more than earn

back Lhe 1090 when there is more work being: let

To vary market share

A contractor may fgel that he 1s operating below

or not Tar enough above his break-even point and

decide to expand his share of the market by taking

less mark-up andAincréasing his vqluM¢. On the
other hand he may feel he 1s at the point where he
has Qver-exténded himself and is straining the

corporate resources, both'fihancial and managghial;

'He may thén hope t&?improve the companyfs prpfit-;'
‘ability~§y being more selective‘othhe Jdbs he Bidg,‘
 ch§6s1ng oniy’thoSe directiy ﬁiﬁhinAhis'sphére»of :
‘competence and/br by raising the mark-up levels on

‘the Jobs he bids.

'”Since cqa;ractors who take cut plans on upcoming

: TJobs are listed pnblicly. the other contractora

‘.Aa new competitor is. trying to. break 1nto the narkgt,?;i. f
" ;th' other GOMPetitors may be wllling to aacririci AR ”:

~usua11y know uho ig bidding'a particular Job. Ir

some prorit to prawent him rrom gettins thq Qpport-»ﬁj,..T

'7 unity to 5‘1n expertiac 1n cne particular rteld.

IR

L4
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(4) To maintain critical cach flows,

Each contractor usually has several Jjobs under
cons truction at the same time, each job requiring
aryidg amounts -of capital for difrerent lengths

of timd Critiecal cash flows can sometimes be-
maint*ided by securing a contract that will haVe )
. suppliers who will carry the costs. for sixty to
nlnety days, freezing the first one or two progress
:payments on that Job Tor use in financing other
Jobs already underway but perhaps suffering from
slow payment difficulties - If a bidder ‘is in such
_a predicament he may sacrifice profit ig order to o

secure the cash flow.

(5) To miintain reputation and likelihood or ruture |
' 1.‘Ihvitations to bid ‘

Occasionally‘a contractor receives invitationa to B
M:‘bid on a "closed" Job, 1, e., bids are by invitation
‘ionly. Often when.this lappen’s the contractor 18 'if'
i:ﬁbusy ar not particularly interested in the. contractf»
p_”because or more attractive opportunitiea availdble..;;zli
' 3.In such a case the contractor will usually aubmit af =
‘_avery high bid, knowing thpt hc niil have little i" j _ f
E chance of’ "winning. This is done As a public :t;;lijr”i

’~ffreiations gestupo in crder to mlintain thc Iikell- D
‘*,dhcod of tuture 1nv1t!¥i°ﬂ8 'hi@h ‘“’ b’ "””’ iucrqtive. ";
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(6) ‘To miximize total expected profit

If a contractor's objective 1s to maximize his
total expected profit, different interpretations
are pos"ible whqn different time horizons are
conoidcrcd If nhort run total erected profits
are to be maximized then.plant and maragement

“?ixed costs are of little relevance However, if

.._?
Sy
v

b‘ktlongcr run total expected profits are to oe
manimizéd, plént and management capacities can
‘be varied ano their costn must, be considerédl T
The time horizon problem is particularly relevant
in the construction industry where there are many ’
small firms .and the appropriate time horizon may .
i well be closely tied to the per%onal obJectives iVJ
and utility runctions of the proprietor or manager.

(7)* To- meet nome target 1eve1 or return on invested =
agital ,-*‘ S . ,v-. RN
Some bidders will never bid below an amount that ‘

will yield their target rate of return.‘ Thia 13

usually only possiblerwnere the cost or bidﬁing 10{_ifo?'

not high as with "peﬁcii eontractors. (Pencil
contractons APQ contractora thnt cntiroiy sub-let S
the Job and require rull bonding or the nub-coatract-
ora ) In ggneral. contractors (c-peczaliy tho sunll
onep) &re not very tinaneially qaphiltiqnted. They
nay attampt to get aome level_or;return oa 1nvcltmcnt

but.tend'to translate this 1nto 1 3 oonutlnt pcrcnntﬂzt 4ff
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mark-up on thelr bids and do not pay enough »
attention to the time differences on JobS‘%iﬁh'f

similar dollar profits,

(8) To rain exnertise and/or technical knowledge in a
: néﬁ':wrF €t arel (feorzaohlc or oroduct)

If a contrqctor wishes to gain expertise in a new
”o.produot or'geograohic area, he ma& be willing to
.‘oacrifice some short run profits 1n'expectation;of
- more profit'OQer~theflong fun;» Théblack of .
. expertise in a paroioular harket_éegment ﬁili
o meah“that the'oohtréctor.may‘havo to bid at or
_only slightly above his cost 1n order to get the
Job. Once he has secured a Job or two at cost
rhis expertiqe will 1ncrease and his costs will
'!’. drop, providing him with some profit and placing o0
"him on a competitive basis with other contractors ,"oif
‘iwho previously had that portion of the market to B

themselves.:

The obJectlves 1isted above are a tew or many that cont-~
.‘.vribuce to the bidder's final decision ot‘ wmch Job he un R
, bid and how much he ﬂill mark it up.. with such a. rangg or   ;}:f“”

.ffpossible obJectiVea it io olear that.rational analysiu or B

:;fediaetitive biddzng requires rirstly a thordugh.and det.iled
'ﬁfknouledge or the rirm.‘ Its charaoteristica, tznanoial and

7{7manager1a1, nqat be knoun~ Knovledzo or the rlrn th&t sets
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out to analyze the bidding in its industry is only tne
starting point knowledge of the Jjob to be bid apd o the
competing contrdctors is essential also, This competitive
’environment ic very complex and before analysis proceeds

some of 1its important dimensions are discussed.

\

JOB VARIABLES

Number of Bildders

LA
 The. number of bidders or the expected number of )

biddero may or may not have a significant inrluence on

the bidding behaviour of competitors The point is argued
in the literature with one writer basing his whole method

" on the: assumption that the number of competitors is a N
'significant variable and another’ writer claiming that the'

. nunber of competitors is irreleVant '

_ Size of Job

The size of the Job is very probably aéDimportant |
'ijfactor influencing the mark-up poliey or competitors. ;'j
'tvPreaumably mark,up would be, hi;h on amall Jobs and decrease !
_d{as Joba got larger.‘ Marvin Gatea hao publiahed the resuita :
Cef his analylie or the inriuenco of the aize or Jeb-on f;)_;?i :
.Vﬁbiddins behaviour and his reeuita tend to cerrbborate the
'flascumption. Gatee. howevov, ncglecta to analyzc thc ai:e SRR
1or Jou !h relation to the oapacity ot thc coapetitor. k;‘f ST

i -’.j;__‘_mowiedaa al‘ thé Bidder e T
‘ of speqial ca ‘Wueh &b prime. sources .
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ror tender ought to be bid

. mark-up on~tne present Job Altcrnativoly, 1r bida lrc
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>

of supply, likely technicel problems, or subtle risks may
influence the mark-up policy of a competitor. Special
knowledge_may also lncreuse a competitor‘s estimating
accuracy making his mark-up policy more relevant 'and his

bld more sensible in the light.of his objectives,

The Cost of Bidding

.

o It is .usually the contractor's responsibility to
establish ror himself the nature of ground conditions,_the

availability of utilities, quality of access and other general

_ site conditions prior to submitting a bid Knowledge of these

conditions is essential to an ﬂntelligent bid because the

cost of the Job in usu'

) very sensitive to them. The cost
.of . obtaining the- nec ssary knowledge of conditions and of
costing and planning the Jéb prior to bidding it is sign-

iricant, especially in cnOosing whrch of the Jobs available"
/ ; ) . .

v

The Frequency of Bida n' | - |
© Tne- frequency ot bids may. afrect the competitor‘s

'] attitude toward the Job 1in gpat he mny anticipate equal

or better opportunities in the near ruture (ﬁgauning bida

°3 ara 1et often) and may prerer to stay uith a tlivly nign

saldom iet, a coupetitor‘inx ae very anxiaus to ¢\~ so-n
profit nou by reducing nis mark-up and gcttzng the aob«la

oppoaed to distant future prorita. ;u,_f}‘i;ff{;du;;@;757;7:ffﬁff,f7




\ \ o
‘ . _ . \ . '
Time from Submission of Bid to d&ard of Contract

If a contractor KNOWS that an owner may nave a long time
petween calling tenders and awarding tne yob, ne may 1ncrease
nis mark-up in order to compensate for having nis bonding

capacity tied up for that anticipated long time.

Length of Time‘to do Jub as Reiated to Anticipated Job Prorlf
i Tuis 1s a very 1mportant factor that has begn ‘entirely
overlooked 1n the 1iterature. If a contractor 1] bidding a
Job of a certain dollar value, he w111 or should adJust ﬂis

mark-up 1n~accordance with the anticipated duration of the Job;
- . . . T

Portion.or Job Sub—Contracted‘

When a general contractor)accepts sub-contracts for portions
‘ of the work, he relieves himself of much of the oﬁganization and
planning et‘rort for that portion of the Job _ The mark-up on )
the sub-contracted portion, therefore, ehould not be aa high
ag on the portfon done entxrely by & contractor’a own forces,
‘wi e., the portion’ of the JJb to be sub-contracted 18’ a sign-
ificent variable with respect to mark-up policy. This has ‘

only recently been acknowledged 1n the literature.

’nghe dap#bilities and Expertiae or the Bidder

3

| SOne competitors heve the ability to perforn cprtain | .
—**joba more economtcally or 1n a shorter tlue period-than othere B
‘xdue to better nethoda, equipment or planning. ‘Hhere the =
- nature of a Job 18 such that 1t 1s clear such oaupcextzve o
dffadvantage or diaadvantage will cone 1nto pley, uhe nnrk-up -

. T . e
SR RS
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| K>
polic1e° of comr)etitor'Q may be affected. The contractor
to whom the advantage accrues must decide how much, if any,

of thqt advantage he wis hes to translate into increased

mark- up.

In addition to factors which pertain to the Jjob itself
therc arep/gctors related to the nature of the firm and the
indu%try which influence bidding strategy. These factors
ape qften vital and cannot be ignored tn an intelligent
appronch to comoetitive bidding Some of them are listed

and discussed in th? following section.

Né&-Jos AND NON-OBJECTIVE FAJTORSA"

.(T) tneputation of the Owner '

iff’ When a contractor is deciding whether or not to bid
'>".:{‘£ -a particular Job one of the first considerations is
if;fﬁaji the reliability of the" onner. Does ‘the owher have
._},ﬁi“j the rinancial resources. to pay ror the' Job when the
f?ﬂ}cﬁj time comea? w111 the payments be on time’ .The‘con-_
”f:f' tractor must satisfy himself that thei.  eé'isﬁ I .

"z reliable in these areas or at leas“- nk'up,ﬂheljcb"

. N . [
. ' L2t B 4
Lt J
¢ Ya g
: ad,
« 1.

. K ‘ .
i [y . we . . . . R )

. A ‘ ; . o : )
R KT : ‘ . o
l L J : . . . L : L )
) PR
. A“' .

+

élJ Rgputation of Designers and/br thsnlting Engineevs

;lil%'a The fieid supervision snd interpretation ot eontract

e

documents and Job specifications can mean the dirrerence_ff
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Bepwéen profit and loscs on a contract. sually the -
cqnsultin; enéineers are givén wide powers ;} dis-~
cretion Ji.phe contract documents, A well established
worklng felétipnship.with the superQislng engineering-
firﬁ 1e esbential; Good lines of communication ebab&e
a contractor to resclve the problems that inévitably
arise on a Job quickly and amtapiy.. Extra work orders
for'afteffﬁgughts of the owner or oversights by the
architects caq'bellucratiVe if the consulting éngineers
are éompetcnt and fripngly. On ﬁhe other hand an inqA
competent Superviéing énéineeriﬁg‘staff results in-
.djﬁputes‘éverAwhd made which mistakévand.how it should
be}remedied;A An'unfriendly-ok hoétilé engineer may
result in'costly delaysfof Job and costly,dréwn-out
negotiatibné'oger extra work. -Thé fepﬁtation and
,dispdsition“of consulﬁing engiheering firﬁsfmay

therefore. influence the markfup:dn'a Job,

.

" Industry Capacity

‘Goverhmehts'and other phbiié bngénizafibns‘cali moét
- of the Jobs let by competitive bid The provincial,
municipal and rederal governments are seldom aware or
-what ‘each other is doing as fav as eonstruction'planning :
and coordinating are concerned This orten results in- |
| uneven workloads for the construction industry. Govern-

' ment departments that realize they may be left\uéth a

~ .
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snrplus in thelir budget at the end ofltheir fiscal

. year strive to spend it before it 1s taken off thelir
next year's budget. Political motivations often delay
or accc¢lerate conctruction., Fiscal pqlicy changec hit
government construction early bccause it'is easy to
identify. Thece factors, compounded by the short
Canadian conctruction season, result in over or dndér
capacity for the construction 1ndustry. Dépending op
the pros=- pcct" for tcndor calls contractors will vary

~thelir mank-ups._ If a contractor knows that most of his

~competition is "booked up" with work, he will raise his
mark-up on an upcoming Jjob because he knows the compet-
ition‘will have to pay more for thé;r resources Since
they-are operating at their margin and‘because they are
not "hungry" for work and therefore should be antici-

pating a‘higher than normal profit,

(4) Pirm Capacity

As was explained in Chapter II, each contractor 1s
.required to bond himself to the owner or owner 8 agents
for the full price of the Job, Since each cOntractor
has a, finite bonding limit 1ndividual contractors may
:approach their capacity even though the 1ndustry dqes
not.” If a discerning bidder can establish that certainv
';firms are apppoaching or have reached their "bonding |

"limit" or physical capacity, he may be able to rule them

-
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out as rerlous competition on an upcoming job and

ad just his mark-up accordingly.

(5) danarement Attitude Toward Risk

The bldding decision may hinge on the riskiness_of a

Job in that different manapgers will have different

attitudes toward the same level of risk, Competition

may be better appral%ed or possibly ruled out on

certain

rf%ky” Jobs by studying.the managément's

attitude toward risks.

(6) Owner's

+

Estirnates

»

‘It is standard practdce that the arehit!éts or

consulting enﬂineer° %upply to&the owner an estimate

eof how much 1t will cost.tO»perform the Job The

accuracy
are made

cioSing,

tractors

of these es timates, and whether or not they
avalladble to the cohtractors prior to bid
can affect the mark-up on the Jjob. Con-

often Qr)nake use of the consulting engineers!

estimates as a rough guide or check on the: accuracy

of their ownhestimating. If the consulting.firm hasl

a good record 1n predicting the costs .to the ownera,

- the contractors will rely to some extent on those

estimates. If 1n the contraetors' opinions the

 'est1mates are high, there may be a tendency to raiaev

‘mark-ups slightly because the Owner ia expecting to

-pay a qertain amount for the~Job.gnd has pnobably

e

63.
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budgeted for it. If the reverse situation obtains,
f.e.,‘if the consultants' estimates are considered
low by the contractors, there may.be a tendency to
lower mark-ups s]ightly in order that the Job is not
cancelled because the owner did not budget ﬂir it.,
There will of cource be a 1limit to the downward

variation of mark-up.

D
(7) Unbalanced Ridding D .

Unbalanced bidding is where a bidder computes his
~unlt costs and then submits some unit bid peices
greatly in excesé of his unit costs, adjusting the
total cdntract priqe to a'"norma;".mark-up by - corresp-
ondingly reducing a lump sum price.. The motivation
fof’this procedure 1s twofold. Fivstly, a contractor
may over-price parts of a Job that will be perrormed
B ear&;est thus giving him badly needed working eapical
oor it may be that he feels the Are¢hitect or consulting
engineer has made a mistake in estimating the bid
quantities (in which case he will over-price the
particular unit) or a lesser quantity 1n which caa;\he
w111 under-price the given qnit and over-priee othera
-~ he 1s more sure of Unbalanoed bidding is 1upom:ant
to bf&ding strategy because 1t 13 l way of disguilinz

" the true ' expected" profit nm-gm on the Job. 19

- 12 .Two siguificant research studica have hccn QOnc 1n _
this area: . (I R.M. Stark, "Undalanced bidding models," . '
nndversity otlDelaware—-vcchnical Report, Dlptvtlnnt of ¢1v11‘e

T e T
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PSYCHOLOGICAL FiCTORS

the 1nf1uence 6f any factors. '

65.

The psychological analysis of comoetitofﬂ may.reveal
quirks or tendencles of which ddvantage may be Qaken during
bidding. The difficulty in quantifying these factors has
meant that they have usually been ignored in bidding analysis,
it i1s impossible to know the many subtlelinfiuences that create
an‘individual's mood on a particular day, yet the bidding
manager's disposition (whether optiﬁistic or Qessimistic) may
influence the outcome of the competition.AiThe possibility -
of discovering quirks or tendencies, hoﬁever,vis much ‘more
real. Certain bidding managers may tend to mark up different

types of Jobs in a cohsistént and pbedictable'manner. 'The

disxﬁﬁ¥e from head office, the riskiness of the Job the

" amount of danger 1nvolved ‘and other ractors may ‘évoke quite‘

dirferent yet . somewhat predictable reactions from each
competitor. | |
The rield of bidding strategies is etibl 8o young that

no reeearch has been done on the 1nfluence of psychological

_factors on mark-up and very little empirical work exists on

There are literally nundreds of factors which 1nt1uence

" the bidding decisions. Those diseusaed in this chaptcr are

- a rew of the more readily 1dent1r1ab1e onea.. The.bidding ~

l

Ensineering, 1966 (2) R.M S$ark dﬁd R H. Mayer, Jr..
"Multi-contract and Unbalanced' Bidding Models," Bu letin or
the Operations Reggarch SociA%; of Amcrica, No. ' ~

€

-



eﬁvlronmcnt, especially in tge construction 1naustry, 1S‘Vef&
complex. Tne nigh levels of entry and exit, tne lack of
nomogcncity of the prodgct, the sensitivity of costs to
innovation, and tne myriad factors 1nf1uencihg mark-ups
riave discouraged any rigorous analysis of bldding processes
and strategies in the industry, Tnere are texts tnat deal
”extenvively with tne cost. extlmatlon of JObS, but the mark-

up decision 1i1s usually dismissed in a pprase or two.
/ ’ .

In 1950 Lawrence Friedman of the Case Inqtitu§e of
Tecnnology prqducéd thne t'irst non-intuiti?e analysis of
‘pidding strategies,13 Since tnen a'number'of‘articleé and
researcn papers haVe been pubiisned‘; Tne next cnabter

examines tne lmportant contributions and limitatlons of

tnese works. b

. .

e 13 Lawrence Frledman "A COmpetitive B&ddinz Stratcgy, w:-
ggerations Researcn Cuart:eﬂ 4, 1956, pp. 104-112. o

o . . R . PR B . 'r'
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CHAPTFER 1V

REVIEW OF THE LITERATURE

In this chaoter the‘works on competitive bidding which
~are relevant to the construction industry bidding'proceas'
are examined. Lawrence Fricdmah'i.initiai article 1s the
‘basis for much of what has been written oincc and is there-
‘fore considered first, lu Next, the approach taken by Gates

'iu‘,\plained and di"cus<‘ed 5

e
Friodmanv

Fricdman recognizes that a company may have more than _
one obJective but . for the, purpose of ﬁis analysis assumes o
" that the compet;}tor'e sole obJective 'is to maximizgltotal -f
expected profit. He translates "total expected profit" to ,
meon the probacility of winning:a contract with a oarticular'

2

bid price times the difference between the ‘bid. price and the

e r ’; adJusted for bias. He. then advocates deter~
mining win probability as the probability of winning over

. Athe first competitor times the pqobability or winning ovor
' 'the second competitor . . . .-. times tho vrobability ot
;tfwinning over the nth competitor. Ir the number or eonpctitora;'w
and their identity is not knoun Pricdnnn uaed thc ocncept

__79: an - average competitor beins a conposite or inrovmntion

RIS -~“. P
s . R s T . PO

[

T . T . . S e B J « N . .
.. v EEE . el L ) g

Priedman, Ibid.

TR 15 Gatesd “Sthtistical und Econoquc Analyata of a f&f:’
“‘Bi.déi.ns.. T_?'.end. ppe 13-25., T |

,:;67;?5;f,f.]fﬂtrizvfi’.?fﬁf&fifi”;tii



68.

’

-about individual competitors. . The probability of winning
apainstyno"avcrage' competitors is the probability oP WInning
" arainst one average competitor raised to nth power, Tth
nuwber of" bidders, according to Friedman, could be estimated
by linear regreosion analysis of cost estimates and number or
bidder" on past bids He assumes the distpibution of number .
oft competitore to be poission and proceeds to graph the
expected profit at each bid price and chooses the bid price N
which maximizes expected profit v | o

: Where the number and identity of competitors are known
there is no need for the "average competitor concept "
'Probability of winning over aany competitor at a given pricec‘:
1s compufed as the area to the right ef the bid pnice under
a curve of (bid price/cost estimate) ratios. which has been .
develoned for that competitor over all Jobs on Which he and_ :
the analyzing competitor have bid.‘ | | |

Priedman 8 notion of relatinz the historical behAVIOur,f"'

wor competitors to the ref:tively conaistent internal cost |

;;'estimates set the groundwork for subsequent vescarch and

’_raised the issue .qg;fust how to determine win probability. _' -
. Mnrvin Gates gct out o mcthod ror bidding nnalyaiu in
5: a paper pubiiuhed in 1960 16 It uas n simplc annlysit ot

| ;tspreada over a largc numbér or Jobo.- Hb cdrrcllted thc lov A
',i?do11ar bida wdth the averagz percent aprcad'ana thcn cileuzaeeafjfi

2 .

16 actea, op cit pp,_ 3-25, o

.
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the dilstribution of the spread. Gates advocates preparing

the 'bid 1n the usual manner then analyzing the decrease in

‘the chance of winning as variour amounts are added to the bid.

Unfortunately, for this method to be of any use‘}he contractor"

- must first know his chénc0° of winning with his originalibid

If he can P°t1mdte thece by some method he c¢an use €he same

‘method to entimate the probability of winning with any bid

Broemser apt]y deqcribed this method as "not very useful,"

Gates, however, produced a subsequent work (March 1967)17

[hich set out a rormula for determining win probability, but -

no Juotification for hiu formula was provided until March of

18
'1972 when Mathew Rosenshine publiuhed a paper explaining

'hthat Gates' formula was a macro description or bidding o

bservations and explaining that Friedman s model does

“'not require the assumption of 1ndependence of competitor'

: bids.- Although Gates' rormula is correct .as g description of

}bidding observations, it is: still not useful as a precriptive ;

1§“\iéﬁrna1 of

.f‘fcontreversy. Journal of the gonst
| .‘the Amertean S5eTety of CI¥Il T
1972 po. 143

'aid to bid ‘price determination.

Friedman'a model appears again in the sixties advocated

'J.in an articie19 and book2° by Park. Park uaes the Friedman j"k
3_ modey, makins the aasumption that eoupetitor bid: are "
;;;independent, while not recognizing shet ho has unde the

— o

17 Marvin Gatee ”aiddi COmti
the' CQnatruction Divia

L'ff‘_iu and VPrOHabilities .

8 rathen { Rosensnine, "'mm ,!hdau.'.,g;. esoluton




assumption._'Thislis understandablelin thatvFriedman himself
. did not .cickhowledge the assumption, Yet 1t results in the
Ipfgbability'br winning being heavily éependent on "n".the
humber of comnetitérﬁ. Broémser, in his dissertation;al
polnts out that Park'" ‘data comes nowhere near to fittihg
his predictions and that there appears to be little or no :
corrélation between the number of bidders and_the low bid -

" amount. | o |
| Broemser alco concluded that there was no -such correl;tion
'shOWn 1in his own data. Ae interpreted this lack of correlation -
.‘to mean that-thevassumption of,independence between compet{tors{
bids is not valid. Braeméer séemed to'ﬁelleve'the aﬁéumption-
f'of 1ndependence to be a ;ecessary parc of the Friedman approacn
; and since he felt the assumption was invalid he set out his

‘}f wn method for bid analysis. The Broemser mcdel is a very
"jigninicant one agd 13 1n fact closely relqted to the Friedman,
:ggmodel The néxt chapter will discuss 1mport&nt aepecea of win |
v-iprobability determination 1n both the Frieaman and Broemaer '
models. ““_l - gi'_).' I = '},: lﬁ' _  '§ R
_ The problems or che single sho§;>sequential. and nnltiple‘;;li
'{ 7b1ddins mOdels are discuaaeﬂ 1n the chaptor on blddlag nbdcla f "f

;in general. Broemr Ma done somovnunmc uork m ‘l u'n but

19 wnuua Park, "nm o mc to. w Bot.h m'm mm,
.ﬂmﬂ"ﬁ News Record, ,;_#1. Rebrwy za, 953, ;: i

20 Viluam R}"_";
,(Prentice.fuln.,___ 1glewood CI1L




disc ssion of it will be bese;ved-for that later chapter,

There have been other works published that relate to
1 the competitiveybldding\situation~but few that relate to
'competitive bidding in the construction industry.n The operations
research literature pontains a number-of game theoretic .
approaches to the competiﬁive bidding-problems. Although‘not

.baqically inappropriate, game theory has not developed to the:

”_vpoint where 1t 1s practical for the analysis of the complex
construction bidding market» The lmportance of time con-
| siderations to Qanstruction bidding strategy would multiply
the 1nf‘ormation tquired to. describe the situation as a game
.to such proportions that the determinaﬂion or these quanbities
would become a practical impossibility‘_ ‘ '. ) '

| Most of the remaining published works are slightly | | ;2
': mbdiried Friedman-llke approaches. S ; o , ‘. '
| ~ R.L, Shaffer presented an explanation or the Friedman }.
;  mode1 to The kmerican Association of Cost Engineers 9th .

22 and included an analysis of - hou the use

_‘_national meeting
f3:or the model would have afrected ten contractors 1r bhey had
.-:’used 1t on selected Jobs ror which he had’ the bid price

; f intOpmation.- He coneludes that tha modela are useful b“t

d-gfhia aggumption of all. competitorn' coata beins 855 Of th“’ i
| f;bid price on a11 Jobs ieavea thc validity or hia coaclusion ffi”fsd

';1faomewhat 1-“lf9b;;e's;-:" 5

Q;”«; 22 R L, sparrer. ”Campetittve Stratezy Nodels rer thc
ii‘]COnstruction Induatry. ' ‘ternational ,ournal
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J. J. Piggott in an article in the Canadian Chartered

Accountant (November 1966)23 explains how some intangible

factors enter into bid pricing but 1ittle elsq.or importance
is asserted. B : Z'\ ‘
An oftenfoverlooked approach to the stydy of ccmpetitiue
‘bldding is the simulation of bidding situations via competit-
1ve bidding games. The -work in this area 1is tremendously

‘Ainteresting‘ It was begun in July 1961 by Messrs, Howard

- Farrow Ltd. of England They engaged P. C. W!'P‘and C. E.
Wheeleb "to prepare a management exercise suited to the -

economic aspects of - the operations of a typical building and

wal .

civil engineering firm. . This first effort was really only

e see what hdppens attempt ratner than a carefully controlled:
experiment designed to show the eﬂrect of varying certain
,parameters oT the simulated "environment " Tne maJor con-
tribution of thia experiment was that it showed that such a
"bidding game 1s a promising venicle for research. - Tne i
1Idesigners of the proJect knew nothing of %bidding models" at
the time or the design. Tneir sole purpohe waa to observe :
"human patterns in tne bidding situations in.& compreaaed time
i;eriod Umcittingiy they have provided possibiy the bcat way

| 23 J J..Pisgott '"Tne Conatruoticn Induutryb-rro.‘ﬂj", ,
er a- Tendar.- Tne cam;dian (:hartered Ac'.. ‘ l_;l mbe '
3“9. ’ , ,‘.
ol P c. webb and c E Wneeror.:“Operation Ehurun ,
Busimn .Game ‘Designed for the Bu 1ding Judustry,™ ' 1 of ¢
IM\AStmal Ecdnoulcs, Oxrcx-d, Vo._ 10, 1961.@3, pp.., 13T




' biddiné and work loading.

of testing the resuits of matnematical biddihg models undgr

~controiled conditions, Tne potential of this type of research

ts unlimited. In 196y a "oildding-work loading game" was

devised on a functional bnasis, 1,e., eliminating most of tne

'relationships with the environment not directly related to

25 This game was pedigogical-in

nature rather than research oriented It was’ much simplcr'
1n scope than the English experiment referred to above and
1ts main °ign1ficance is as a teaching aid.

Richard F. Barton of Texas TechnologicaltUniQersity

has designed the first signiffcant bidding research game

since the original experiment in England in 1961, “Struct-
urally} the game was a-three person;'hon-constant sum,

mixed motiee,‘complete information, experimental biddihg

-game: with 1nf1n1te alternatives on infinite pay-off Matrix, -

and a high level of communication among the subJectsL"EG

It
“was felt that such a game essentially described an oligopoly.
Through many runs it wag hoped to determlne whetéer or not
price cooperation would take place. It did not a
Statistieal and analytical approaches to the bldding

problem are dirricult to- distinguish at. times._ Some game

25 Paul C Jerzensen,fnichard M, Hyahide ana'Leonard

s. Yarborough, iB{dding-Work. Loadfng Game,‘ Journal of the
COnstruction Divigién, Proceedings of the Aperlican Sbciety

ﬂjﬁ: tober 1963, PP- 127'137e 3 :.»_» fﬁf
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theorists.hgve recently incorparated Rayesian statistics into
their work, blurring the distinction'bétween game theoretic
and statistical anproaches.27 What are nsually referred to:
> as the Stati tical dpproaohe° include the elementary Friedman
model and iL" subsequent modifications by Park,es, Edelman,gg,
Capey,3o, Qates,31 and others, More recent and mofe sophist-
icated Statigtical modelo coupled- with empirical evidence of
their application have been presented by Broemser,32, and

33

Drake.>” The analytical approach begun by Clough3® ang-

Gate335 with simple analysis of  spreads. between low bidders

’

, 27 See I H.Lavalee, "A Payesian Approach to an Individual -

 Player's Cholce of Rid in Competitive Sealed Auctions,"
Management Science, Vol, 13; A584-597, 1467, or John C. Harsany!,
"Games with InCOiD]etP Information Played by 'BRayesian' Players":
Part .1~ Manacerent Scfence, Vol., 14, No, 34 p. 159; Part 2 -
‘Manaremen Science, Vol, TH, No. 5. p- 320 Part 3 - Management
601ence, Vol. 14, No. 7, p. 486. T

28 " Park, Ibid

: 29 ‘Franz Edelman, "The Art and Science of Competitive
‘ Bidding," Harvard Business Review 43, July-August 1965, pp. 53-66 e
' ]
- 30 B.J. Casey and L«R‘Sharrers,»"An Evaluation of Some
- Competitive Bid Stpategy Models for Contractors," Construction
~ _Reseamch Scries Report No, 4, Department of Civil En eering,
. University of . Illinois, Urband, Ill., June 196‘4.' 3’, _

31 aates, "Bidding Contingencies and Probabilities,' pp 75-107

¢

32 Bvoemser, Ibid. ~f'ﬁ :-' ' ai'_*ﬁ‘ »i7~

® 33 ',b.brake, "The Design azd 1mp1ementation of a Compet-
itive Bldding Str gy," unpublia d Ph D. dissertation, Univ~
~ersity of Michiga 1964, - : :

. 35 Richard H.‘Clough, Constructibn chtraeti_§ (John f:}l"
“AWiley and Sons, New York, 1960}, ». 92, : e
. 35 Gates, "Statistieal and Economic Analyais ot a ,f.'
fBidding Trend, pp. 13 25-‘3 T B

04
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and gecond low bldders hés been taken over latqu by new
writers with a rort of hybrid statlstical-analytiéal approach,
Among these are the models of Morin and Clough3~6 and Shaffer
and :viicheau.37 ’ |
In June 1965 two works were publishediqﬁ contract
award &nd bldding strategies for research and development
contracts.,
Burﬁon V. Dean advocated the use of é iinear combinatioﬁ
of weights and racfors té evaluable whether a contract pro-

38

posal;Should be accepted, The cugtomer or owner would

.then prepare a prdbosal evaluation matrix as foilows:

. . ‘ Customer
| i’ Factors and Wefpghts
Customer Prdposal Factors Fl F . . . F_- Proposal Value from
PL : 2 ?  Customer Point of .
i ‘ Welghts W. W ., , . W View Vi .
: - 1 2 . n
P, R
1 : A11 12 1ln C vl
P A A e o A : \'J
2 - Taa 2t e T2
P Am, Am_ . , . Am Y Vnm
m 1 2 ’ no
' Vi = "‘l 2 e e o I

A procedure for determining probability of award 1nc1udingn__

v

S *36 T:L. Morin and R H, CIOugh,, Opbid-Competitive Bidding
. Strategy Model,“ Journal of the Construction Division, Pro- _
" Am : F N gfneera, Paper 6690,kv

S NS R.L, Shafrer and Terry W Micheau, "Bidding with CQmoet-

,qitivtﬂStrategy Models," Jeurnal of the Constructdon Division, = -

- Proceedings of  the American Soclety of Civil Ehgineers,gF‘ber 8008
Vol, 97, No. co1, March 1971, pp. 113-126 _ _

38 Dean, Ibid. ’
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the SFlativa frequency of obtaining the MAX Vl, V ;7 Vm

\ N

is outlinedy after which the analysis proceeds as in Friegman S|
P

approach, Here again tne‘implicit assumption of independence
between competitors' bids 1s made with the result that win
probabilitie%.are inordinately dependent on the number of
competitors,

A similar approach 1is explained in a concurrent and'g

co-authored publicstion in Hanagement Science,

The utility of a iinear~comb1nation of welghts and
factors‘such as Dean suggested is limited in tne.conStrUCtion ~_/
bldding situation wnere the custoner or owner decides the
award on price alone. | ' ;"

) In 1471 Stephen Pdranka of Colorado State University
published an article showing that a linear combination of
weirnts and factors could be of use in tﬂ& pre-bid analysis
or Job- seiection stage or competitive bidding situations '

o .
where the final award is a function of price alone,. Paranka

, sxggests that factors such as plant capigity, expected compet—

ition intensity, delivery or scneduling uantity or Job

siye, following opportunities and’ profits 8] uld‘oe assigned

tactor levels for eacn upcoming pad opportunity and muitiplied

oy standard weignts ‘xat remain constant for the company over "

time, Tne bid opportunities wouid then oe ranked in urder

39 Burton v. Dean and R H. Culnan, "Contract Research o
Proposal Preparation Strategiea," Man_ggment Science, Vol. 11.
No. 8, June 1965, pp./187 1 ,

&
» .

no Paranka, op. cit
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of thelr values as deterained by the sum of the products‘of
indlvid&?l welgshts and factors,

The concerpt o{‘ pro—bid analycis and ranking of ®id
opportunitier 1= COnr@n@Lb]e but more study 1is requiréd‘on
wkich factors should be con:idered and how they should be
weithted. _ ' | | |

Franz Edelmin developed a model of the competitive

bidding situdation which took 1nto accpunt managerial Judge-

‘ment° as toé certain 1ntanW1ble factor° affecting probability

- O

n
of award, Hie model w\q developed for an induetry with

relativeiy’homobeneou$ product, and where non-price factors

do enter into Eonsidonation in awérdf neverthgless, construct--

ion bjdding analyvtq can draw two useful tools f&om Edelman's

model. The fzr«t tool, which d';id certainly be used to ¢

advantage, is the quantification of managerial Judgements

. about’ intangi?le factors affocting award probabilities and

- probhble bid priccq. The second tool of analysis relevant
: Eg,the construction bidding aituaﬂ!qn is the expansion of tho

obJective function in models to include a regret cq}terion

L@ cost of not getting the job, The details of Edelman'a‘r,'

'approach are not relevant to our situation bui the oqncipta='

or a wider obJectiVe runcti and eoasiderabion or 1ntansib1es
are crucial to thg developme  of better bidding analyais.

LR . N N A
* + g " ' y e v ¢ PR ] » .
L)

.

41 Bdelman, op. cit, e e,

PR . . .
: -
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Rubey and Hllner,‘g Ackoff and Saslient, 3 and Churchman,
Ackoff and’ArnoFf“u have written operatigns research texts |
which include rections on competitive bidding, but thgy‘have
done. no more thin to pufaphrase Marvin Gates and Friedman,

“A11 models poﬁtufﬁted in the ]iteratﬁrc have as ah
interral part of them as estimation of the probability of
winninn a contriaect, The next chapter examine’s the two worth-
wvhile apnroacho;‘taken hylpriedman and Rroemser and shows -,
how they are reldtcd._ Two methods likely‘toAimprove accuracy
are<;%cn sugrested, Finally, the ebjéctives of the;déter-.
mination of win‘probabilfty are described via an élemenﬁary.

¢

rank order approach,

\

%

"< 42, H, Rubey gmd Walker W: Milner. “A seanstmn Approach,
- for Bidding," Ch. 15 in Construction and Pro éasional Manap ment'
{The, Macdillan Co., New arar 3 T _ AEURLCE :

" 43 . Russel L‘ Ackotf and M. Saaieni,i"Conpetitive Pr.blema,
0368§3 in Fundamentale of Operationa Research (H!ley. ﬂcqfragk,.
‘ 1 ) [ . N . i o a*

WP | kL Arnofr, ?aidding o

% 4 C.W,Churehman, K. g  AGKGP
Models," €h. 19 An Introductiqm bo.Dfferatig Resear h.(wzipy,
" New York, .1957 T :‘ 3 - .

A o

L
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CHAPTER V

WIN PRORANTLITW DYT‘R1TNATION
IN cro;g) COPETTTIVE BIODIYG SITUATIONS

/

»

The litcrature on closed competitive bidding to date
containﬁ two distinct approdcheé to the problem of win
probability dctormindtion. ‘

The first to appear and the more wide]y known 1s the

‘approach advocated by Lawrence Friedman in 1956. 45 Friedman
advocates studylng previou biddin? data~and-compar1ng.{£;

to 1nterna1 cost data.

[} ’ .
Eet: (1) B  denote the bid price of comp‘kibor
' R ¥ 1 on Job J.
() c denpte the cost price of co?petitor
S 1 onm Job §. -
v o - e

Under Friedman s approach the analyzing competitor
would develop frequcncy distributions of ‘the ratioa of
 compet1tor' bidv to. his costs for Jobs uhich they both

. | RO |
had bid, ..,'= | ot

0

Asaume the analyzing competitor to be coqpetitor 1

COmpeﬁitor 1 uould'proceed to develop distributiun‘ —

as. rollpus: e T . Aff’f“”;a."i,A )
Loa e . > . * “ . AN ’
- B TP U L G I
45 O.M, Broemser, op. ot;' .. ¥ .



| (1) B,
ClJ

over all J on which they both bid,

N

. . (2) Ejg over all J on which thcy both bid,

) s lJ
(3) ete.

B

(4) By over all J on which they both.bid.
! . T ay
\stume the following distributions are arrived at for

W

3 comoctitorq.

If competitor L decides to bid CIJ on some. upcoming bid
J‘ then the probability that he will wgn (Friedman says) 1s

. given by ‘the product of the -areas to the right of B Q aﬁa
@ I ) ) c -
under the other competitors' curves. S ﬁ;}JU">~'." e

-

Dropping the reference to the Job, this could ve

-

' chardcteﬁized as: - S o .

P (Winning) =

Frlednan goes on ta mcxudc ﬂu m«pt 01' m &\m’lﬂ
W y&ruenua Wﬂ“” “

bieaer" co allow ror thc a!téhtton
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His ”averare“bidder" curve is nothing more than the
summation of‘ the di'\tributionu ‘of -individual competitors.
The probabilit.y of being lower than k average&ders"ls He

simply: - '_. ' o : L | e ._: ic
o : ,
tr *'/ k. Av | dders) = FLIN

P (w1nn ng Average By er = a7,

. « S .
- 'I‘his approach contains a number of' assumptions which may

"vbe disputed namely that competitovs' bids are independent and
¢ that the cost of the analyzing competitor 1s an adequate egt~

-1mate of competitors' couts, "I‘hg secg\d approach wanmtgdicd "
by G, M. Broemser 1n Ls Ph D\ thepisaé and 13 dnq«yuéd bel«

: Broems r's model igfcopaide;ably more saphistic.ted than -

Friedman s and probably the best model describec: 1n thc ~ «

| Iterature. . It seeks to apbeds the probabtlity di,atrsmxon’f"
s ,‘" or the ratio of thc 1owest competi-hop" bid bq thl aMlyatng' :.

bo'mrfw of tmff ompetitoro-. 'mt i' Mm'lf b
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q ’ o
Taking this one step further, the low mark-up policy 1is
Y ° : ' '
Interpreted as the rum of the products of important factors

and certain weights assigned.td them;

1.e., low mark-up, = %?1: (ractor wcight X factor levelk)
: R - K= low bidder, - .
R S ‘ - C ‘

L The a"eunntion 1s then made that the difference between -
v the analyzing comoet&tor ‘s cout estimato and the low bidder's .
" cest e«timate is a randém variable 1ndcpendent of the Job o
'although perhaps attr{butable to difrering management and
’ planning okills. f3 , ) - _ ,
Thi% revultv 1n: o | ‘?' o R f:;g
'iﬁ‘ Low aollar bf? = (analyzingocompetitor's cost estimate' ing

X Job in pcndent random variable)
X (summation (factov weight x t‘actorl '
o S ever 1evels) R
N fl"f:ﬁ, N '  ractors) - ,w“.4“' L

N 5 T . S
a ' ’ “. SRR A

Dividing throughout by the analyzing Qoﬂpetitor's coat A
¢~{est1mate~mill g;ve the lou‘bzd mark*up AB a pereentage or the
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[ ' . -
(revized factor ) o
welghts 1.e, L factor e
including Jjob o X .. levels + error term
indeoenient ' - ' : . -
random variable.
‘ B 7 ‘ ' ' ' —
 This 1s the linear regression model form. . . ~

(The error term has probability distributgon centre at

‘zero and a finite variance Gr )

_'It‘ls-assumed thét tnis variance-is constant’o#er al1 - ?»

Jobs and that the ﬂactor weights are constant over all Jobs. | |
‘Next it 1s necessary to deternine whicn factors are

1moortant what the revised factor welgnta are and the variaqge

of the error term.; Once this is done the probability dlstri—r

.Abution of the low mark-up bid as a percentage or the analyzing

competitar a cost estlmate will be described by a mean or-

m'the sum Of (factor weights X ractor levels) and a variance Lo
BRI | 8

- 'l‘he prior kﬂowledge about bidding a Job .1 win cm‘lst e
.'1 ;o!‘ sa‘&t‘al pax'ts. LR ._7 L '_ EEC R
| ')ﬁﬁhtimatéd levels ot 8 1mportnnt Job ractcrs

I’we,knou laufahrk#up; as pcrcant“ot'




We Aascume thelerror term has a normal distribution

with mean p and-var1ance {3% .

1.e.

- low percent
e ﬁmr -u§

Summation of
revised weights, (J'
PRLE ‘

prior ‘
1nfo.:) r\J N.
»i- S o X ractor 1evel

WQ then can use linear regression.|;

L
-

ﬂpen the fhctor levelssor a new Job are known the N 1_;;.”
Y probability of winning‘with a. particular mark-up policy ., |
N

can~be calculated as the area under the 555&8 descrihed

above, and to the righy of the chosen mark~up level"

- . " 4 - t
o c',?. o RERTI Doy R Gl e A RIS '
QR S ,.-»_u,; S
>. Ta S e _' i T . ’ B .."\ o L Q'--ﬂ: '-.'. A : ‘.\.‘ ‘ AP . N .~ ' ’ S .4"'

. SRR .. . X e .1 L b, . - . : . e R ‘-_',:_; Uy IR N - . RTINS .-v L4
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 FIGURE 7

.MARK-UP RATIOS

3

_DISTRIRUTTON OF LOW BIDDER

- ,

1.0 - I Tire parameters of this
| B ' ' .distribution are éstimated
o .+ by 1inear’ regression against
. - - . -~ certain, factors such as % -Job . ,
o 1 sub-contracted, number or R
e 'bidders, etc._ L , S

Ry
»

-

~Probability

,b,_: 1 o ?
e Poualble Bld
“wQ;:r Mark-up B
""[ Lﬁvel
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_Thevcontraet between Eroemser‘s and Friedman's approaches
can be.cioeriy seen in graphical form. On the figure on the
next parge, 15 a prid of graphs, hach graph plots' curves of
the ratios of a competitor s bid price to the- anatyzing h
'competitor s cost es timate.. Each competitor or potentidl
competitor has a nuwber of graphs, each graph plots that
.competitor's bid price to the analy?ing competitor s cost
estimate ratio for Jobs ‘on which that COmpetitor had some
specific rank i.e., eompetitor 2 has one graph for all Jobs
oh which he ‘ranked Firut (1. e., 'won ), another for all Jobs' .
: on. which he ranked second (was second low), Etc. The grid

is generalized to N ranks and M competitors. The last row
6 -
».‘and column repreﬁent the summation of gnaphs for that part--

f 1cular row or column. B DR T
| Npte that as the rank. increases tnﬁ mean mavk~up level .
increases ror'eacn competitor.; It would, howeVer, be _con- f‘g
. vceivab1e tnat certain competitors conld navé a ‘mean- mark-uo
?level on tneiv second ranking Jobs tnat wte 1625 tnan anotncr
"ff~competitor's ‘mean mark»up on rirst ranking Jobs. Tnid 1€‘A |

’Lﬁ‘ifbecauae an 311 cqupetitora\bid every Job. Sinilarly. aa

%]Tf]Aonc reada down the cOlunn of rirst nank or “won“ aoba, 1t .
'773ow111 bc netpn that_ctrtain eompetitors,nuy nave aignificaatly
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f 7;1ndependence does not however, 1nvalidate Friedman'a /.

o Joint pnobamnty denss,ty runction of Friedmn's bid/
g f]cost ratios...If this 18 done, the probability of ﬂinning

“7T71w1th a given blﬂ becomes. f} L‘ﬂ_n.. S :if‘. R

“hw

1t contoins the comnetitor bild to analyzing competitor's
cost ratios for that pnarticular cpmoetitor ovqr all Jobs
bid rerardlecs of rank, Thins 1s Friedman's individual
competitor's ?bfddjnn piattern” curve, NOQ consider the
graph in the last column and last row of the grid. This
graph it the sumnation .of the individual competitor bid/
coct ratios over all competitors. Friedmaﬁ called this
graphj a description of the "average competitor's bidding
:pétterﬁ;ag Now consider the grapH.1n.the:last‘rpw of the

first co]umn. This again 1s a summationugfaph réflecting

the sum of first ranking (or won) bidq over all cbmpetitors.

_It is the odﬂameters of this di tribution that Broemser

wishes to estimate, L. E .

“

If competitive bid prices are mutually indspendent, :

-then Friedman s model as presénted 1n his original paper

uis correct This, however, is highly unlikely.' Broemser

K

..found no ev;dence of this in his research “Lack dt

.‘7u1"11ne of - reagoning.. What 18 nacessary, assuming no v‘fﬁv'"

'11ndependenee, is to eatimate from prior inrormation tht

89.



s

: ,rank and then wérking back to the first rank

.-'c1eav chat 1t eould be imoroved..  .

K (&'. oo be

10 rcé:ntly shawn by Ro.senthine,

/ v
‘neces «1fy of 0°tinatinp disttibution for every po ible

) o
T od
1
: di‘l‘l)
C
1
R
2 1
i~ . o
. 1 .
» 'l . »
— — 1= r
n B_-. R
CI . ~CI 1 ',i

¥4

N

{a the bn)t way to entimate the Joint nrobability denslty

'nctton.
%
o“ *ho 'Joint probmbtlity den*ity funotion

o

[
Although

A Revised ﬁpppcach "fi-»gb ”'?i".iﬂ L
Brdhmsev's model atte-pts to predict thé -

. . f. .
THe oroblom not deﬁlt wtth by Ros en°h1ne is Just what.‘

' :(‘) .

Broemser!s: model is in a way a wurvogate néasureﬁ
By es‘imating-.

Sy ' . ’
TuT the distribution of dow btu marx up policies he avoldégihe .

-Eroem.er claimv reasonable eucce..a with his model it seems,‘
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'imoortant factors,

1imits his analysis to a few Job var

of the dirtribution of low bidder's mark;up levels via a linear
A} . .
resrescion nprediction equation based on data on all 1dw bidders

on Jobs on which the anilyzinﬁ competitor bid, Under this

-*

n(thod Lhc ectimitetof parﬁmoter of the low bidder mabk -up

di tribution vjil1l be based in par$ on data from previous low
v . ,
bidders who miy not be comnetitors In the bid under conﬁidqrf

ation,
’ i
A sipnificantly. more accurate ectimate may be made 1f each

potcntiai comnetitor'is nnalyzcd separately qnd the parameters
cr éach potential conpetitor's low bidding mgrk-up prOfile 1s *
entizmteq Qn”thg‘basis of linear.regression analysis_of
imnortint factors, tnen the "average low bidder profile for

a cn cific Job can be.estimated by combining'the information
compri.ing the distributions of tne comnctitors.likely to bid

a specific Jjob, .

This would allow incqrpopation of more information about

¥
: A

¢
specific competitors to enter the analysis and wou;d eliminate

thewinfluence of information about competitors who are not

‘11kely to bid. : o o —

See chart of anticipated direﬁbional influencesxﬂ‘

. ’ oo ’

The.analysis of firm variables as well ‘as job variables
L A

i1s crucial ‘to accurate estimationo%g:in pcobability. Broemser

bles, attributing the

remaining variance to "Job independént"-variables. This 1s

under andable in that his methodology precludes analysis of
v \.

R . ‘/
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the individual firms by lumping all low btds into -one-
».distrlbution |

The - selection f the imoortdnt Job and firm variables

tha!‘incluoncc mark-up pollcy is the m0°t diffi"

L part: of
the analysis, " One competitor will’unddubtediy d ace‘e

different emphn is on each factor than oth 'Icom;etitors
jThe fdctors which are importdnt may change from one geo-

%

graphichor product drea to another. For example, the

‘imoortant factore,which influence mark—up in the building ‘
conutruction segment of the industry may be ‘quite dirferent '
" than thocse that are oignificant in, say, heavy constructioq&
afd road building. Specifically, competitive advantages or
disadvantages loom larger in the latterz Qhere construction
C1s usually ‘performeq . in- isolated areas and urider arguous
’ circumstances making captive suppliers and the abiiity to
innovate crucial in building construction, hewever, the
portidn of the Job subcontracted and the percent’or industry ’:'
' capacity ‘unused tend to override other considerations. It~ ’ |
is necessary; because of the complex nature or the 1ndustry, :
xol’to decide who one s competitors or potential conbetitors |
are and then to db an extensive study ‘ot | tneir bidding
:ff.behavior as it relates tf certain factoﬂs.. A preiiminary ' {?"
D evaluation or potential coupetitors position relative to,“t ’
. 'certain fhctérs may eliminate them from further anaiysia.*f;'
*‘If a competitcr has a certain yonding eapncity and-ir .
"this capacity ie known, it may be possible to eliuinate

-b,. . . . s -?
| e - ’

s E P } X . N . N - » A X
- e . I . R 4 - . A R *
. . . N . . Y
. . - X . ] 3 . .
. S 3 , o~ oS s o o .
. . . . . N -t R Lot - P e
. . r . . ¢ . N ‘ ‘. y . -
LT MR : Ty e . . . ¢ T
LR . ST . [ . . A R .- AP :



l'fcstimate aa the denominator of the mark up ratio. Thisa.f 5n o

‘~ation. Analy s of the past pidding data snould yleid the:

"ovder to have @n aceurate prediction of the competrtor'

f\infornution hbout competitors. ~ : o 2//, 1

compet1tors' ‘bids on JObS which tne analyzingfcompetitor

M

.him as a potEntial'competitor,by’comparing the size of the \job

- to be bid with one'° estimatipon of the competitor'° unuoed

bonding capacrty. Thie type of analysis goes~far beyond the |

mere manipulation of past bidding data, extending to the‘%ee

-

of ;rcdit reporting agenéieu and all 1egal means- of gaining

.

* The information. gatnering 'should be structured and

P
competitor profile" gileo kept on all potential compeﬂltors.

.
i »

The nore 1nformation one has tne greater is the likelinoqd

- ior determining an accurate win probability. Tne bidding o

7 rilles themselves are, hoever,. tne prime source of inform-

moet 1nfomation on relationships between.mark-up levels Qh“";
‘3 . : - . ’ .

‘and: 1nd¢pendent ractors. C - o

: ‘I‘:ﬂs sec{tr;oh will sel“rortn two methods ot‘ analyzing‘

.a

past pidding dhta~ Tne‘rirst deals with tne analysis of .

4

nas . done an engineering cost estimate, tne second-sets out

' f(jmetnod for analyzing all Jobs bld oy a1l compet;tors.} E “‘ .

e first step in the analysis or tne data wiil be to s

3 ¥

détermine tne distrioution of markpups for eacn competitor'

.1ilow bids on Jobs on which we have engineering coat eétimates.g ‘
z;iThe mark-up leveis are, of course, the: 1°"obid ‘ratios, . In

Lo

_Eif ratio wq,must have an estimqte of -his cost Moat B

€¢os

'*analysts have simply used the analyzing competitor'a cost

gy
, » . A w

e e : P B i
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1

.,\

practice invblves two seriouc omissions Firstly,.the
cost cctimate 'hould be checked and corrected for bias if

any exis t[;? quy contractor uce 1inadequate take-off.dnd

costiﬁg procedures, often over-costing "to be eafe" or =~

-

"to cover" thomeelves, and then cannot understand how

. the comnetitors can contin ally win jobs with such "low"

mark- up' . The second omi iop or, mis take'i° the aeﬁymption‘

®
that thv analyzing comoetitor s cost eetimate is .the best

timate of a comoetitor S cost eetimate. Competitive

»
(4

.,.adyantage or disadvantage is a concept recognized by ./

. actual contract;r; and should be necognized in the theory.
Th& accuracy of the mark-up ratio will be iﬁzreaeed by’
adjuuting the denominator (analyzihg cqagetitor'e cost
estimate) ror;each compeﬁitor on each Job when there are
clear advantages or disadvantage§‘involved This would
include adJustmé“ts where a competit\? is known tq ‘have.
‘significantly superior or: inferior equipment epecialized
ghuipment ‘or knowleqze, captive suppliers, etc.‘ It could ,

also extend to important 1ntangib1es such as quality of

B worki?g relationsﬁips with the coni\iting or. supervising

"}engin

ring{fir s. AdJustmenta such'as thg on




,ﬂwhat factovs *hould he: 1nve~t1pated.

S
-

In crapiteal fors what we w111 have aththdg point is:
 FIAURE 10 ~ :
PROMARTT TTV DLPRIAYTION OF MARK-UP RATTOS al
ADJUTET SOR ANTIOIPAT ) COST DINNRENTIALS </
1.¢ . : . T
7’ ' \ ) ? P
T . 2 .
) ‘ . Ay \ ) . .
’ : "TLQE Bids | ¢,
. fad lusted Cost ;
Estimates | COmPetitor d
v QJ‘A" '
AY \ )
.. Y
& 0, - . =
w . . ‘ Mark up Ratios
. N

The nexto°ten 1q tb linearrregress against 1ndeoendent factors

in ordor to predict the pdrameters of the'hark up ratio distribution

rﬂom xlich thp pqrticular POWDetig/’ under analysis will select his

wqu~up for an uocoming Job The pertinent question then becomes

el
s
L.
. . .

A paptrul 115t of factors and their predicted directional SR

o 1nf1ueﬁce on mark»uo l;veISrappears(in Figure 6. ;‘ |
. , . f,; _ . ‘,-"~‘~ e
. . . ( 5 ) |




Lo .“‘/‘ o, I
‘Mark;pp Riatlo t,Functioh ‘ | ..

' | (1) Job-qg}aﬁed ijiablgi

i portion of Job sub-contracted
. - 11 job duration '
111 - Job duratien / estimated cost .
iv_’no. of competitors
v slze of Job (dollare) etc.

)

(°) Firm—retheh variahles ’ t

i ,‘Job size / unu°g§ capacity .
capacity % used * - o

2~ 1ft Job risk
. anticipated direction of interestv
‘rate movements. h :

4

.V . cash pobition etc.

. (3) Industrv variablee’ . - ;“ -

1 expected workload 1n the industry
. 11 employment levels in the industry
111 current profit levels

- - iv  number of fgdlures -

C (4) ‘Eéonomv-yarlables

i fiscal poltcy .
A1 mopétary policy
i11 national emnloyment

‘\“\\\Ndziv price levels

If the: competitors' bids are indepandent,'then the “win L

probability would -have to be determined as in Frledman' R
analysis, multiplying the areas to the right of the chosen e
bid level and under the competitors' bid/bost curves. There

would be an 1mprovemgnt over FriedMan 1n that the paraﬁbtera .

of the mark-up'distributton would be related to ractors )

i
)

i

T through 1inear regresaion and 1t would be. an 1mprovement '_fh,

o~

5f‘i- over Broemser in‘that the efrect of’competitors not llkelv “j } o
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to compete ‘on an‘upconing‘Job would be eliminated.

If, on tho other hand, competiton°' bids are not

indcpcndént ,in nrohabi]ity may have to be determined in

a- Rroc.rer-11ke andlvris but excludinp from the data foér each

«

particulut job Informaticnaon low bids - rejating to a compet-

itor wHo 1s ®ot 1ikely to bif.

’
N

1The dna1y°i° of Jobs bid by competitors including
Jobs on which the anulyfinp competitor has not bid

The approach set’ forth in this section is degigned to

" pernit phe‘inclusion,of additional dafo in the analys8is of

competitor bidding behavior. Detailed analysis'is'restniqped ~

to low bids bf’inoividual competitors, buttthe requirements’

tnaE'tnevanalyzing;cOmoetitor must'have & coct esﬁimate has v

fbeon.grooped; In the construc;g?n i‘ﬁustry each competitor
1

bids cnlyQa‘TraQQion of . the to

tendei therefore analyzing all .Jobs ‘which ‘particular

nurber of Jobs offered for

‘ competitor won should reveal additional inf mq&ion‘op.nis,- .

6
L3

bidding behavior | .‘ . ;“{ o - v
The row-data will consi°t of the bid prices submitted .
‘by all competitors on every Job which can be considered 'f
v, within the cope of the analyzing competitor's Operational
ﬁarket The analysis proceeds as rollow3°'

Let E = Dollar bid of competitor 1 on Job J

1}
,{ﬁ, ;,Meédibr ab;iarg bids'onlfbbfj-'

N

e



A
O} = Standard deviation of dollar blds on Job
Zt. ‘ = value of loy bid on Jjob J.
For elach‘cor.:m’etitor i compute'zl‘j over all J on,which he. -~
was low bidder. ? y . e s
Then plot the. frequencies of‘ZlJ. T - .
N 4 _ ‘ J [N ‘ ‘ .
S¢e Fipure 11, - | . ‘ | \/ U
Then compute : M i
'" _z P ,
Mean zi = ZL = 3 ZJ‘
T Tl T
, o .. .2' ‘ , A .
Variarnce - Z[ = (T o ' s S
' O—‘L B'o I ‘- - f . ‘ ! . ¢
\ lJ * ’. J 2. ’. . *
- 5 LI : A A ~
. E& = 124 Bﬁ .
o eV .. 2.\ %
G- tey (B‘J . BJ,) -
- - N-1 ° '
The above graphed distribution will haye.mean Z. = ‘gzt 32y
A e

.and‘Varianceia

'»ZU\

The ZIJ represents the numbers of star:dard deviattionq below
the/mean that the low bid 11‘;. ‘ ) | o

For a particular competitor his bidding behavior on low
bids is described as being drawn rrom a diatribution or
standard gﬂiLations below the mean bid price on these Jobs

4
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N / A
3 L
and this distribution 1( described by a mean EE ‘,
: - by
. . : ° i l
t and a variance of ' (i o ot
. ZlJ R b .

The parameters of these d})ﬂncibutlons of low bids could

1V,

then be e:timatediby reprc;~ion 5gainst such relevant factors

as- firm cavacity levele at ttme of bid, dlstance'from firm's

head office to Job aite, estimated caeh position of the rirm,

size of Job, and other firm and’ Jop related varidbles.

Once the parameters of these distributions are known, we -

can pool the information to one low-bid distribution and

\ . : o o
proceed with a Broemser-type cdlculation of win probabllity

given an intention to bid at some specific deviation below
the estimated mean price on’an upcoming. Job. '

" The ectual dollar amount of a bid would’depend'on the

@stimation of the mean bid prlce on an upcoming Job., Through

an examination of historical biddlng data as it relates to'

certain 1mportant factors such' as Job»size, industry capacity

-‘lﬂ‘ele and other ecgpomic lndicators, it'should be possible

’
2>

* Iy

bid price on Jobs. The analysis would of course, be con-

L}

’

0 : . 2

to. arrive at a pgedictiod'equation for the anticipated mean

-6bptualizéd as: . o o -
. Expected mq&n A analyzing competitor'a (l + expected
7 bid price - = expected cost - . ;. mean mark-up
 distribution ‘distribution” |, ] distribution) -
T The scheme outlined above has the advantages or 1ncorp-

, orating additional 1nformation.lnto~the,analysis. When the .



11U,
oY

anialysis 1c on the baris of bid/cost ratios, only, Jobgs, for

N - ’ )
fhich a cout ectimate has been prepared can contribute infor-

{

mation, whereas thilg scheme allows a lock at all the low bids
of all potential competitoers whether or not thg 3na1yzing
conpetitor competed with then for the contract.‘ or coarse,
if there 1s a situation in which competlitors' blds are
independent, a Wriedman-like trcafment of the Iow bid value

distributions could be used to calculate win probability as

was suggésted 1n the previous revision. _Zy///*
"It 1s important to recognize that Broemser's method ~

and the two a¥ternate aoproaches suggested SO far are not $g

"theories of determining win probabilities but are propositions

*ggested above are only a first step toward estimating win '

for improving the accuracy of win probability estimationt
There 1s only one way %o determine %in probability and it >
rcquires complete information which, of course, is never
available. ; /- C c = ,a . t‘*

The next section of this chapter discusaea a- rank order

ponceptualization of ‘the brdding problem. The 1mprovements

.
v

uprobability au outlined below,

The Rank Order Approach %p Win»Prohabilitx_ﬁetermination

bids submitted in whic

B

—
" bfdder "wina 1fﬁ(her)£ occurd a rank ordering of the

is'bid ranks first His probability

of winning then will 3p the sum of the probabilities of the
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ﬂ $

. © .
N cometit rs scubmtt blds on any porticwlur Joh, there e

-
NEonooglhla outeorrs or ranle orflerlios, cch of which hie a
‘. . - ‘ ’ L -
aranet bttty of orevrvdins betuween D ot 1,00, the sum of .

h'oh pwahxbilftlnu {o equil to*1.00 (1.e., ona ef which
, ' o
o oosund o occur., )
Tnnnrvticillv, the untverse, with which we are concerned
9
then concicta of wll notential cox oetitor“ and thelir posslble
bids on an upconine job. The nymber of competitors and the

Sumoupte they bid ore thé vapibles that determine the possible

Jrnk rrdcopines of the bida, On any particular upcoming Jjob

thore miy be ony nwrber of notentlal competitors, hence any
\—/\“ .
N ) : &
nuaner cof ngsrible ranks,

1
’

On tne opposing nage is a crdd of two dimensionﬁ, namely

-

competitors and rankg, How then can we detprmine the probab-

\
ility of eunch element of the grid I c., the probability that
"y

’ conpofiror 1 ra irst, or ﬂecond, . + . Oor nth?

Maevin Gntp° oondcred a special casg of this problem and
reasonnrd J hitively th;t~tf‘there'were M equal compeéitors

competing on an upconing jJohy the probability of each winning

>

should be %; He then ruesced at the following formula for e

determening yin probwbtlity:
A ’ . . .

* .o
: . - .
P (Cq winu) = ‘ ' ’
- J-P(C beats C ] = IJP’(C beafs Gl 1 P*(c beat“ 1)
P loo geats le P (Cq beats % , PTC beats Cn 1)
when'C in the ana1y71ng comootitor and CY‘ o o o n 1

represent other competitors. The validity of this rovmula was

_recently shown by Rosenshine, = o | “

.
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‘ FIGURY 12
GRID TLINSTRATING ROR'Y HOR COLLHCTION O¥ INFOA-ATION ON
CONPETITOR RANA AND "0/ 703" 04 THPORTINT VARIARLES ON
vrnTou® o ‘
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o
rank order interprctation of this specidfl case arriver

at the sime result: -

There are N competitors ., then there are N! possib}e
rank oqﬂeringr of thqir bids. However, clch cvmoetitor wins
only {f he ir firct in the rank order. When one competipbfft

s fixed in the first positfon there may be (N-1)! arrang@ﬁenﬁs
sor djfferent rank orderings of ¥he remaining competitors' bils,
Thus there are (N—])! possible rank'orders wheré any parti-
cular competitor of N equal compctitors can win., |
Ig the competitors afe all equal, fhat 1s, if each

ypossible rank ordering is as likely as any other rank order,

then -the probability of any comnetitor winning can be given as:

Any &ne of . # of rank ordérs o
P | N eoual = 1n which he 1s firct = {N-1)! = (N-1)! =
competitors #i of possible rank orders NT N-TJIN

wins _ ‘

whiéh is date&‘ ofiginal conjecture,

The problem arises in that Gates' probability sengs
only as a description of past bidding behavior. 1f" each of N ¢
equal competitob§ bid as they havé on thgréveragé in the past
then the probability before the analyzing competitor fixes a -
mark-up strategy is /&. Obyiqusly, sincg a particulan mark-upv'
sbrategy is entirely within the controlbqf'the ané{yzing -
compet;tof, he can'change,nis brobability’of yinnihgwby_ B | A,‘
conJciously'chQOSing a particular Strétegy,“queMéef‘ﬁnd R

Friedmah give phéécriptive modg}s that.guide,the bidding manager

-

Zj
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e

according to hie mark-up level; ‘the rmuld given by)Gates

rervers only & a desqriotion of overall bidding behavior,

The rank order theory of win probabil determination-

c'n also provide information regording the change in prob-

§
abillty of winning as mark-up ctrategrles are changed, ' If

A

N

N we place uithin the framerork of thc'preuious grid a cserjles

of graph: having Probablility as the vertical axis and mark-
o .

4

up ratics on the horlzontul axis, wé uill to see
the effect on probiability of rdnk° as mark-yup ratios change
t” (see Figur& 13) x
‘The ranks will, of courue, depend on how many competitor°
@ bid and what the bid prices are.. In general, neither of tnese
factors are known prior to bid closing.’ )
| ‘The proqgem, then, i° tWO-fold;-to-e°tinate who the -~ . °
cqmpetitore will be and the probability of the analyzing ’
competitor rdnking first, To-determine the probability of -
‘Sn/,exelyring comoetitor ranking first we must determine all
" rank orders in which the analyzing competitor is first and
“ their individual probabilitie - Then we must sum these.
probabilitie:. The rank orders will in turn be determined

,by the bid prices submitted by the competitors.,

‘ Concept ally, each cémpetitor s bid price will be his-
v

°timated cost multiplied by his chosen mark-up ratio. o f‘”‘ |

+
If ‘we can accurately estimate each competiter's identity,

»
e°timated cost ‘and mark~up ratiq, then we can bid Just under
our loweut competitor'° cost X markrup and secure the Job

|
!
i
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.

. at the hirhest possible profit, -
The competiters! idemMities hre ORken known in Canada

» - 1 4 . )
pricr to Job clocing and generally can be found out'zﬁif if

v . . .
f/’? thelr nurmes are not publisheds 7

1

it is»reasonable-to'assume that ea‘h competdtor estimates =

EN

Htf"costr 1ndependent1y of the other comnetitors.\ It .1s not -

rea*ondble; houever, to as ume that competitors' costs are ~
-\ .

Y ‘ I
1dent1ca1 at any level 1nc1uding that of the analyzing com-'
»

petitor. Fach competitor s es timated COot§ should them%elves‘
. v v

bg estimated by the ana1y7ing comoetitor by means of . inputing

;ﬂf " his (the ana1v7ing competitor e) coqt as a rough estimate to
i?% be adiu tedQTQr each competitor accordiﬂg.to Mnown or knouable
cOMpetitive advanf\ges or d dvanta e;f An Edeldbn like .
approach 1n§6rpcrating estimdtiog of. intangibles may prove .
helpful here. The estimation of competitors' estimated '
costs,shOuld, of\courfe, ieclu@e avm?agure of dippersionvhné'
not be a pdintiestimatet "-ii‘ N - | ’(‘ P ? ¢ ‘.
, ;he anaiyzin competitor's estimation of competitorﬁ'
chosen mark-up @atios should ‘be an estimation or the probab-:
1litv distribution of mark»up strategies from: which each jl . uj"
competitor will choose his-mark-up ratio (strategy) ror a.

particulap Job, These ptobab lities ape not neceasariiy

1ndependent as between domp tors ' They may vary accordingv

. to the set of eompetitors an' cipated’by each compctitor.
It seems reasonable to assume that since we are attemptingf’jf

to model our choice or a mark-up strategy depending on,our [

. &

[
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etitor ranks-fir°t ‘given anynparticular mar“rup strategy .
&t/of

"the probabilities ot the posaible sets of competitors wil} ‘be

> . .
. s : Co d o - 110,

[ 4 .
anticlp<tion of our’ COlthlLOP"' identity, costs and mark-up,

some of oyr competitor@ may hold a simildr approach, hoywever
. .
crude. ' : Co o

Becauseqthore'is uncertainty about the number of compet-

-«

1tors-and their bids {the necess ary'determindnt° of rank order)

‘itfis-nQCessary to estimate the Jo:nt probabirity density

.

- functions of mark -up strategies for each set of possible.

competitors, combine this information with the estimates of
cpmpetitors' cost estimates and determine the bid price
prohability dis tributions for each set of possible competitors
(With tnis information in hand, we must then petermine the
probabilities of the possible rank orderings and sum the

probabilities of* rank orderings in whicn the an lyzing comp-

We will then have the win probabilities for any given s

’ possible competitors and any particular mark- up strategy on

the part or the analyzing competitor. Since only one set of
competitors will actually compete, there will be a probability
of ‘each set of competitors oqcurring between o and 1 0 and |

since one set of competitors 1s bound to compete, the sum of

,equal to 1 0. Since the win probabilitiessgor the analyzing

competitor are all in the range 0 to 1.0 £pn any given level :

_”‘of mark-up strategy, the probability of winning the Job wit\\\
a particular mark-up strategy dan then be calcula,ted as the

'-;*8um of the products ef the probability of .a certain Set 0(

T ‘
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: [ 4
compctitors occurriny ani the probability of the analyzing

competitor winnlng (Flven that set of competitors) summed

.{over all posslivle sets of comoetitors; and will belin the -
range O to' 1.0. * |

{ This conception of the detenmination of win probability
i1s the only correct one, Apy other methods or modelo presented
to date regardle s of how efiective or practical can only be
surrogﬁie mewkureu of the above conception %f win probability
determination. With ‘this knowledpe we must in future examine

~ the modeis given with the aim'of improving their‘predictive -

.

;‘abii%ties and perhaps combining the ‘best featurea of many of
. thdr‘into new mgdels dirécted more to the poiht Such.mepsures
are beyond the scope of this thesis, but ‘a generai‘approaoh
o manaélmentiof~the infoémation}gathered is pfesénted-celow
| The universe of raw. data consists of an identification J';’
~of each competitor and the price he bids on each Job We
-ean Qefine (deiimft)-our universe 1in teﬁmﬁ of .a multi—dim?'
"ensionai marhet "grid " Some ofcthe lo"gical-dimensioni\siv&ouldf°

-

be scope of geographic activity, product or nature of Job,“

f\\\\ size of Job in absoiute amount, etc. e ;"

E&fﬂc note should be made of the state "or levei" uf el vanb tactors

£

On an inrormation aheet pertaining to, each pajt!cular Job,

| at the time of bidding Q

d'Ptry and eébpomy v”‘i
v W Such 1nrormation sheets should be, kept on. every JOb Ajfh

-.e Jbb.» Information on Job, rirm;

[

.bies should be reeordgd.

fj'f. caléed that 1s witnin tne analyzinz comp!*1t°r" "market" h}

" .‘~ R . . N . B - .

o v .
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or .the markét of a frequent competitor. When a new Job N + 1

is called, we witn to estimate tne probab;litiestofvtne poss}bie
'rani orders given eacn poseible'set'of competitors witnin our
defined"“cohpetltlve universe," | We also'uish to estimate the
probability of eacu particular set of competitors competing.

If eacn information sheet nas recorded'on it the "state
*nf~tue’world” of as mahy explanatory varlables‘as seem logical,
‘the task of estimating "win probability" will be}potehtiatly
',more successful, We will know prlor'to h¢dd1ng time tne‘"state
of" tue world; as’ regards certain factors or varaaoies relating
to the oid. By comparing thé levels or "states" of certain
variables, relating to the Job to be bid with competitors'

' bidding behavior on pﬂ%t bidsrwhen these factors of variables
‘were 1in similar statea,“ we may be able to further limit the
range of likely hid pricee on the upcoming Job In 1ts simplest-
vform, such an analyais would point out that certain combetitore
'.had "no-bid" entries on-JobS'of a size»comparable to the Job
' _to be bid, or 1t would 1nd1cate that although a particular

competitor often bid against the analyzing competitor he did

~- not bid on Jobs or the particular nature of the upcoming one.

'.'In a mone advance& form: such analysis would 1dea11y shéw the
A'relationship between as many variabies as possible (at various B
;;levels) and )he estimated mark-up strategy of our competitons:: -
} The challenge 1s to discover, ror each particularhaet
:"fof probable comoetitors, the appropriate weight to aaaign to 2

?i"the different sources or 1nformation we have at our diapogal.. . -{
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v

N

For instance, what relative weipght should be assigned to

3 ) d .
historical data on exactly the set of anticipated competitors
L : : 'Y K
" versus data on a set of competitors near but not identical

to the gontemplated ret? To.what extent should we let data

influebce our eviluations when ‘hat data has been accpmdlated

cver time--time In which methods, machinery or materiais_may

bave-éhanxed the nature of\a particular job drastically?k To

what extent should be consider data on a~comtractor’s mark-up
) behavior on all Jobs when, in fact, he is bidding a job of
| one particu]ar cize and nature° | '

Thece are problems,of deeign and impiementation of an.
adequate'model’to-describe the competitive'emvironment'but noﬁi‘
of what that fodel sﬁould seek. to do, 'ihe theory 1s clear:

Improved models must draw frdm Broemser in. that tgig must
seek to relate bidding behavior to variables in the compet- (_
itive environment but they must be much more, comprehensive.

They must aloo draw fron Friedman in that the analy«is must o
. be on an individual egmpetitor hasis ts“well as: Broemser'
group appr-oachv._ Low bidders are not a species tha‘t behave

e

in a Certain' way . Today s low bidder may not compete tomdprow :

.‘or may alter his stra drastically.. We must study

. ‘rank order theory or win probability determinatida>k‘P
provides the conceptual framework within which 1mprovemed!a,.
1n the predietive ability of win, probability aisessment modela B

.

‘g' ; muat take place.-
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’ .

If we consider the data collected on each Job information
shect Qﬁ\ro]evnnt_measurement of the "state of the world” with

regard to various dimensions of the'bidding environment, the

next step in the anmalyris is to decide Just what maniéulations .

of the data will yield the information which will best help
~us JAn pfedicting vin probabilities.. . .

The problem with data like that in Figure 12 is that not
all competitors'C' toﬁC ~comoete on chry job; thefeforé the
ranks R1 to R will not always contain 1nformation. Such an .
prganization df data will howeverf provide some info;mation
on the a priori win probabllity (probability before. the
particular maerup strategy 1s‘chosen) of . each competitor,

It may be possible then to organize the: data or ‘rather sub-
sets of the date relating comnetitiono between particulan
likely sets of competitors to certain known "states of the

¢
world" and uubseouently ucing come sort of weighted average

.:f a grior ‘win probabllit& and win probabilities against
‘each particular probable set” of compctitors.,‘ | : ;‘

‘ Even with the likely 1ncreases in the accuracy of wip//’—(
tprobability aqse°sment that may come from a proper conéeption"
‘of the problem, eompetitive bid pricing models will, 1n |
‘f‘phemselves, remain inadequate decision makers. ‘The whole f.‘

;role of competitive pricing modelé as they relate to corporate

- ;strategy and biddlng managers is cxamined 1n the next chapter.ej-.:u

*’/' L .. . . é
N . . . . . ~ ) "

a

Sl



CHAPTFR, VI -

THF RC™E 0F FCOMOBTRIC ODELS /ND IANAGEMENT
C INPUT T R T P T PRIGING DACIAT00S

™ g
' It 1s cruc1r3 o) rcmcmber thet cconometric models are a
»
tool of mdnsg(mnntf nct a cubttitute for m“nayowent In comp-
R L ) |
etitive bid prlc nc, models can be a valuable aild to manapement

but'aro by tho lvea, inadequate decision makers, Thc com-

plexity of tﬁe pﬁddinr environment requires a rigorous
1.

methodo1ogy 1f there ig to be any worthwhile analycsis, It

is here that mbdele £111 an 1mpo"tant role, prc ding the
o
medn of collecting and organizinr large amountq of. 1nformation

r‘

and . proce%sing thiv 1nformation into ea'y to interpret formats

a

.for managenent

P : A} .
‘The emphauis in the literature to date has been on making

the bid price declision by meano of a model incorporating a win

probability detoroinﬂttoﬂ‘ané the maximization of a very simple
objective fupction--almost 1nvar1ab1y expected profit Franz
Fdelman recogniyed that 1t may be coqtly to bid a Job and not
get 1t and’ hé therefore 1ncluded a regret criterion, or cost

or not gettin@ the Job in his obJective function.ua' Friedman

‘acknowledged the problem of simultaneous bidding on more than
’one Job 1n nis original article (1956) but restricted himself
"-to ‘the maximizatxon of. expected prorit as an objective runction._f

I \ ,‘

', I ; '
A . . x .

‘Hfig Edelmén)'op;7c1t,‘., SRR
A man, cit. |

Tt » s . . S . L . . S . ¢ T ’
. e (N . s ' ) - : ) . ‘ ‘
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Brocmser (1968) dircusites seaquentlial bidding and the preblems
of shcrt wnd long run conslderations, ,but.-he tco settles for
the maxlmization of expected profit, In light of the variety
and multiplicity of potential obJectives discussed earller,ug
the models crecaoted to gate seem inordinately narrow in scope,
The maximizatipn of expected profit alone 1is not the
objective of mOdern'corporate strateg§. The firm using a
bidding- pricing model must be awyre of 1its limitations as wel%w
.as its advantages, -and the final bid price decision must always
rest with management. At -any given time the expected profit
criterion or’an expected profit and regret criterion‘may be;
sub Jugated to'other COnpany'goals; Cash 16w, employment
_levelo, reputations, likelihood of future invitations to bid,
market share and competitors' strategic _posture, are all faCtOPo
ﬂ which severally or Jointly may logically influence the bid
'price; but_which are in no way quantifieoﬂin existing nodels
énd some.of which defy{Quantification.' In addition to,con-¢
fideration of tectors.other‘than expected profit, a;.inteiligpnt )

’approach to bid analysis will examine the value of the expected

- profit criterion per se,

Expected prorit as a goal for maximi?ation 1n bid pricing,
' has a number of inadequacies.‘ The most obvious is its lack of‘

consideration of time. " The appropriate time horizon for maxi-

‘ -mization of expected profit is an 1mportant consideration.

' Should 1t be the life of the company, ten years, five: years,
».one year or merely on a‘gob to Job basis* Depending on the.f

49 sée ch. ,IV‘II',, "The Strategy of Bidding."
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.

time herizon choren certaln costs may'or mey not.be regardcd‘
as flxed or sunk costs or as variable costir In the long run,
p]ant;'equipment and capaclity are variabie,-But over the short /{
term there are tixed. Another area in which-eXpected value )
ignores the effect of time is the duration‘to completion and
collection period for a contract. (Two contracts of the ;Smé‘

. doliar-va}ue with identical expeeted.profits may heﬁe very .
different duratioms eitheribécause of the rules of payment and

holdback us set out in the contract documents or because of

differing natures of the conotruction requirements, or pth. . :
. l’ - .
One may thvolwve the installation of‘ expensive, high mark-up §

equinment and therefore take little time, .whereas the other
may contist of time consuming,,iebor intensive work. )

The time element in this context is one of the most
important determinants of a.contractor's profit, it is very
similar to cash management. within a project, the’ ob ject being
to generate tbe maximum cash flow as early asipossible for
’each unit of resource commitment to a proJect In tnis'eese.
tne ooJect 1s<to maximize a composite measure of_diacounted‘
dollar markéup per unit-of resource commitment overtall Jobs'
-_bid. ‘Tne expected valne criterion is also unabie to disting- _

, ) : O

uish between Jobs of equal expected value and equal expected '

I

discounted dollar mark-up per unit of resource commitment out e
o -

varying an risk Tnis probiem cousd oe overcome oy abandoning
the, traditional point estimates of. costs and Optlng to estimaa‘g
'probability distributions for costs tuat take 1nto account tne

-

.’ v ‘ ) ' ’ . ‘ . . ' : E - v 3
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: r
certain elements of the contracu sucn as

gorkirt:onc and prlbc level cnanges, Tu?re iare,

or water

wopever, u number of criticisms tnat anply not oniv to models

4.:)' .
~£Md$h tn“ m1X1xi’dtLOn or expected profit as tnear objective,

-

ﬁgrt "'dll cf an competltive bidding models extant,

-".’7».‘3

s: Tae i1navility of existing_moinls to discern the impli-
N . )

-4 cagy®hs of the opportunity cost concept as it relates to

‘.ratn strategy ls the majof reason for retaining the bhid
priﬁgn&pdcvi fen in the hends of management.  The uﬁg‘bf'the
bid nxicn which ;ﬁxlli Joks expcctod pro‘it on a particufdr Job
may nct be concletent with corodrate long. term goals (expanded
murket aharo, ete.) nd mwy not cven lead to- maximized expeoted

/i . s °
total profit, When two or more Jébs are vo be bid Simult&UQOUbly

(or fof all nrdctjcnl purpoqes s§multaneou§ly), and 1f these ’
Jobs are ]1ﬁ81v to use or exceed the ahalyglng competitor‘°.

" unuced dhoacitv, it is que«tionablépas to. whether the Jobs .
with the highest expocted value °hou1d be bid at the price
'mhich resultn In highest expected value, not bid at ali, or
ﬂbtd higher than the price at which expected value for that Job
15 maximized Full capacity at highest exoected value avaiI-
able at one oarticular time is not necessarily thg beat strategy
available It L,_entirely possible that mar'k wvels will -
‘change 1n tho near future and’ that securing fulf’;apacity now
may mean that the contractor will be forced to perform low
mark-up work and watch his competitors ﬁee re tgé "gravy" Jobs., 

This whole process could of course. work“ﬁ reverse, with the o
. M ) ’ )
; :
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contractor wantin.: to reach full capucity before mark—op leve'ls
fall, " This t= orpeciﬂﬂly trve In Canada due to the proncunced
seas nal Pluctuutiogﬁ.ip conrtruction work, It is in"this sen-e
that oxistlﬁp nodele fall te adoquatcly consider opportunity
coott. . . |

Another criticiesm of models in general is their fajlure to
ccnstder the dynwanic noture of the bidding proceoo. Eachktime
a contructor comncters for a job by competitive bidding he
provides his conpetitors with a plece of,information relevant
to_his competitive position, lt should not be surprising that
some comnctitorc bld certain Jobs under certain circum’tances '
to‘LonFU°e other comvetitoro. This 1s usually done only by
bidding excessively hipgh and not éctting the Job, presumably
to indicate distinterest or a capacity level above which -~
diminiching marginal returns prevail. ‘The ﬁodellihg approaches-
are not capable of considering an opponent's strategy or an ¢ ,
‘opponent's reaction to an analyzing competitor's_strategy;
The reaction of induétry mark-up levels to the prolohged use
of bid pricing mooels by some or all of the competitors'is at
this time a comnlete unknown, Until models are developed which
-can take reasonable dccount of corporate strategic considerations
and until such modele have been tested for their effect on, mark—'
up levels and efficacy in maintaining adequate work loads for

'jftheir users, competitors who use quantitative bid pricing

' models are on very uncertain ground :
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If the ctate of the art ©f modelling the competitive

hidadin: situotion ¢ o much in 1ts Infancy, what can be

-

falned onm the erployrent ¢f models?  What should models

‘Jliggb nt chould management interact

4
n'§ attempt to describe in as

nog

< At
rigorous and str&?ﬁht-&ﬁ ard a4’ ‘manner as RQssible his

do for mnnnycmcnt a?
with thc'models?jﬂ‘_
r",

A model i@
pergention of the relationships and ipteractions of the
elemente of the onvironment in woich he operates, The symbols
and luanpuape of gquantitative analysis are efficient tools
for communication of our pe?ccptione of relationehip° evidenced
in numbers. We seck evidenco that our‘:crcoptions ‘are correct
by examining other peovte's humcrical inteppretatiog of the
same events (such as a bid to do a'Joo)., In some chy simple
cases our quantitative language is fully adequéfe'to»describe
‘a particular environment_with very few'caraméters.' As Qea\:3
attempt to describe more COmolex eﬁviponments,'weffinq that
| ,our»anotititive langqage 1s strained to accommcdate the
mulﬁiple COnsidérations. Often Qe percéivevrelationships. v
in which there 1s no contensus on the numerical interpretation,
for example, the attitude of different decision makers toward '
strategy considerations Nowhere will we find access to a
'competitor's numerical interpretation of his own atbitudes. i
}'Thic does not mean that there- is no information on such elementol

"of the competitive enVironmcnt
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The quantitative model should rerve firctly as a summary
dereripticn of nercepticns of relation~hins and interactions
of clerrpte within the compglitive bidding onvironment for
which there are re;di1y nvnikxb]o quant{tative indiqetors.

. The modoi cheuld, in othor mo"dr, be do<irncd to °ift~
throu-h ¢nnirtcal data and cull from it ectimates of our and
our coancttters! nerceptions - f the relationrhips and'inter-
action af elerentr vithin the‘gompetitive cnvironment ieading
tc an cctimate of win probabllity at a givcn mank-up level,

The soeond function of a model or the sccond part of a .
model chould be the qu;n?i¥ication (in the sense of:describing’
in as rigorouq and straight;forward a manner as possible) by
the analvz;ng competitor of his competitor's attitudes toward
non-nonetary competitive factors. Such Pactors would include

attitude toward reoutation, °upervising engineers, opportunity

»

4coets, and strategy considerations (varying market share, work-

O
load, etc.), g

The decision oh what price to bid can be made by a model

only if the model is of adequate scope 1n what is referred to d

'above as its qecond function.v ‘The bidding: manager should bé

3

a part of the model by carefully describing his perceptions ///»
-

of competitors' attitudes toward intangibIes and strategy
ﬂcoqsiderations and then choosing the bid price in lieu or the

win probability estimates at various mark-up lcvels and the e

potential the contract has for furthering attainment of the

[ IR

A corporate obJectives.,.-- g 7_ f. R o T -;,
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CHAPTFR VI I,
_ ARTr
DIRECTIONS FOR FUTURE RESEARCH ' .
e
THEORY '- R
(1) Refinine Cost Kutiwates o

Virtually all estimators in the oo‘nqtruction industry -
operaté on the baris of point estimates. The problem of
variabi]ity of coasts from estimates is often hhndled by

"allowing enon;h to make sure we're covereq.”' This -
practice'distorts~the,mark-uh level over true coéts because .
of thé upward blas in cost estimation. Aldding monagers
‘often wonder how a competitor can perform a job for such 5‘
low price as<uming that the competitor has made a mistawe

in his bid or that the’ competitor s costs are actually iower
‘than his own  Very: eeldom is the accuracy <of internal cost
eqtimate* questioned beyond theip arithmetical veracity._.
-There is need for the development of estimating systems that
-take 1nto account the v riability of. costs. The costs of a |
.project may depend - to virying degrees on the cost of its 2
. elements, Certain elements or portions of a. Job may be |

critical to the most'efficient scheduling of the pranct'- e

'”i_in such a case, delivery times become an 1mportant variable ;:}

'determ1ning the cost of the Job and any probable vaniability

'3 1n delivery timeq or such items or. elements shoufﬁ\be rerlected; o

l:fég;i~xli



in variubility of total proJject costs. Simi]ar]y,.the
probabi}ity of using alternate methods of construction or
installation should be.rcflected in the total probable job . ‘
cost 1f alternate mcthods may result in significantly dif~
ferent co: tn For example, on a contract to.build a lake

or river intake ror‘a water supply'project ‘the costs of the
project 'ty vary by 50- 100% depending on whether installation
is done when thore is ice on the lake -or river and machinery
is able to ooerate freelv directly'bver the work area o:
done when’ there are open water conditionv requiring expen-
sive barpea and underwater equipment The methods are not '
-dIWdyS determinable prior - to Nd time. - If the contract 18,
called 1in the Sprinp while there is. still ice, what are the ‘
| probabilities of getting the Jjob done before the ice disappears?}
' Thiq probability should be estiméted} subJectively 1r necessary,h-
but 1t uhould be considered as a’ source of possible cost ’
yariance in making the COStjestimate._ ' _
- Inrlation and constantly rising prices are another aource .
of cost estimate variability that must be taken into account .
'iby the, 1nte111gent bldding analyst.ﬂ Suppliers will not give
-firm prices for more than very short periods or time, yet the o
'ijcontractor, i he gets the Job, wilfjreceive only Lne rixed
price while his conts rise. (; '

All these factorslpolnt out the .‘viable nature or con- ;,

'~‘3truction co«ta. Reaearch 1n the are Jor coat eabimating, ;ﬂt |

j especially regarding a methodology or aystem for producing

- . . . F -_
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proJject cost estimates on a probablistic basils should\be of

high priority with future researchers. ’° "o /)

(2) RETining B-timates of Mark-Up Strategy Probability
Distribution - A e

Much ‘more cmoirical w«fk necds to be dome to establish
the most economica] and effective way -of es timating win
probability. A% explained 1n Chapter V, the effort .should
be expended in two directions, Firstly, to estimate the
probabiiity_of any'particular.set.or competitors competing
anﬁ,‘secondiy, to eetimate the probabilities of the analyzing
voompetitor rang;gg:first .given each-particular set of-eom-
‘petitors. .These, of course, are not e:ey tasks}» o

, Tne probability or a particular set or competitors com-
peting on Lny particular Job could, pernaps, be estimated by

relating past oidding information to such - variabiec as tne

" nature of the' Job; tne size oﬁ the job, the estimated unused '

'oonding capacity of a competitor, location of Job, certain e

"qualirieations or pre-qualitication criteria and publiahed

or stated intentions of contractors., It 18 probabiy pogaiblers‘
A to define quite clearly the competitive universe within a
;A_“geograpnic and product market srid Tnie univerle can tncn
_t.be further puodivided according to tue variabies ipntionad 'tfi ]ff
'::abuve (aize of Job, etc ) -Empirieal rese&rcn into tnia L

: t‘area to discover tne extent of odr predictive ability il

'*inecessary 5efore accnrate win probabiliﬁy 383“"‘“” 1’ p°“1h1"!

¥ . - ! L B B . : S L ! T e . ! LR i o . L !



125,

\ B}

Tue more difficult field of analysis is tne-estimation
of win Lrobability (rank'orders in wnicn tne:analyzing competitor
ranks £irst), given a particular set o{ competitors., Tne most
seridu; difficulty iikely to oe enccuntered by researcners is
the lack of past information on exactly the set of competitors
: in quec tion. hhcre we encounter a rmall univer%e of competitors.
that bid often it may be poosible to get useful information
,from a direct tally of wins versus competitions. It is pqgs- ‘
‘cible, howcver, that resecrch efforts may be more fruitful if -
t ey are flrs tly dirccted at uncovering the relationships ?afggen f
nmark-up strategles and fuctors other than the competitive ;’ _
dynamics. For edeEIET if we can discovcr how changev in some’
of the ma or Job firm, 1ndustry and. economy variables influence
'a contractor's choice of mark -up strdtegy, 1t may make the Job
qf analyzing the competitive factors somewhat easier. '4{
";' -i The primary requisite is a’ comprehensive probablistic
':'approach to the coating of Jobs, Job variables could be
analyzed from a. competitive advantage or. disadvantage situation
and it 1s likely that an approach similar to Edelman's for =
Quantifying manageuent Judgements about poasible difrerences ‘
in competitive pdsture may be uorthwhile.’ The errect or rirm-‘

2

relatcd variables such as financial 1iquidity, capacity levels |
and cash flows on mark~up levels may bc clarified by anaiyaiu ::1'f:
of bid prices in terme of their relation to some measure that
would eliminate tne effect of Job variables.» The humben or
standard deviationr below or: above tha mean bid Price related

to some of the firm,variablea mentioned above mqy eliminate

’



the effect of joh-related variables and give d better indicaticn
of' thelr effect on.choige of mwrk-up,rtratégieg (e.¢., hirher .
or lower). X |

Tho in?luenge of 1irductry and economy Variablcs on the
cholice of mﬁfk—uﬁ strategles may be more llkely to show ub
if an exn&lnntion»éf the levels of sugp variables as industry
canacity and emn]ovmént ]évéis\and ecohomic indicators like

anit?] °pcndinr ]cvol"’ﬁre rel“ted to average mark-ups (mean
bid price less - nnL1y71n0 comoctitor cost) over time.

At edrh levo] of analysis, Job, firm, industry and_éconohy, )
there mﬁy.exist intangible faéhofs that couléwbé considered .
vié a'qUnntificntion of manaxgrial.Judgéménts; The study o@

: all-thcee and perhaoé more fabtoré thét are likely to-influence-
:m?rk un levels will res ult in a clearer picture or how indiv-‘
'-%ﬂual-competitprs react given vartous levels of "state of the,'
,"wor'l'd"“‘nfi'able's; It will not, however, provide much inform-

- ation on how competitors will react to different sets or :-
competitors per se. N

The likely paucity or information on identical sets of
“cempetitors meani.reeearcherg may have to resovt to some aort- _
'? of Béyesian weighted average of prior inrormation on an P f
'ffindividual competitor and his. reactions in competition with ‘1

vrilikely set(a)? of competitors. : :,f_-.;"“ R ’,w if‘,f.'n'i>u

o (3) Psvchological Factcrs ,i‘ﬁf” '_i'  ?‘;7‘{ i~i5-
L In the construction industry in particular, the p;ychologicali‘
i,imake»up of- the bidding manager is likely to‘influence his éﬁaice
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of m rk-un rtrntcgicr. The large proportion of owncrunannper
“tyne firme, combined #with a general lack of management education
In the 1ndustry, recults in bid pnricing decicions beliny heavily
influenced by the owner-mansrer!'s pubjcctive nursuit of maxi;
mizing nic own utillty function., 1In many caces thin'utility
functlion miy hove 1ittle to do with economic welfare, The
astute bidding unalyst rhon]d recctnize'that competitor's
cholce of murk-up ttrategfcs may not always be based on
*‘totd]ly'unemotional consideratlons, Thin docs not’ neces-
‘sarily mean that the influcnce of non-rational'fac sfor,
more dccurétely, sychological factors canno; bear rational
con~ideration and perhaps a meavure of predictability. Resea;ch
-into the effect.of pgychological fdctors on bidding managers
is‘neCCSsary for a full understanding of' ccmpetitors‘:bidding( .
_'behnviour and may well serve to rcduce uncertainty in the

dnticipation of. compctitoro' bids,

- (4). Multiple-Simultaneous and Seauential Pid Models

o Tne'cpportunity coSts'conceptv in the,sense or allocating
'scé}ce res ources to multiple simultaneeus bidding.opportunitie
and in the sense of making fullest po;sible use of capacity

:i-over time, bears more'study, Although development of reasonably
o accurate win probabilities 1s a maJor step 1n tne study of. . -
CEmpetitive bidding, it is only a-first step toward solving ‘\l:%% 
_.the opportunity costing and oapital budgeting problems or the o
, '“con truction industry., The labor intensive nature or the |

censtruction industry (and 1n Canada the severe seasonality
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«f 1t) mkeg tlme extre-ely important. There is nced for
develcecn ent of & mndc1‘that will, in reducing alternative
bid ecrnortunitiecr to 1 corpsrpble barie, tale proper accocunt
cf the tle ciceent: In relution to the resourcer coewitrent
reaquired by 2 job, Jobr‘shou]d be conﬁavéd in terms of expected
profit per untt of recource commltment per unit'of time and then
should be anprepriztely dlscounted to the present point in time.
Fven“Then, the preblem of opportunity cost in the cense of
minimization of unun ed capaclty over tire or the maximization
of expected orofit per unit of resource comﬂitment per unit
of tirc over tife remain uncolved.

The accurdte a)eeeement of win probability must bome

first, but once thia is done the areas outlined above will

lead to the greate 't potential profit 1mprovement.

(5) Equflibrium and Stability

When enough. work has been done on the analysis of inter-
o relationshi%s of relevant factors within the competitive
“bidding environﬂent and their erfect on competitors' choice
“of mark- up strategies, the study of competitive econometric
‘bidding model ‘can reach a higher plateau. Once the baeic. -
1nfluences on strategy choice are understood, computer '
aimulation and retroactiye application of models to empirical'
';-data ¢an enable researchers to study the dompetitive dynamics"
of the industry.' What. happens ir everyone uses a particular L

,model or if some but not a11 competitors use the eame model

U S

S -



to deteraine bid pricec? What happens to industry nrofit-
apllity ac a ferult of the ure ogxsophisticated biddinpg nodels?
Does [t vucillnﬁo wildly or ret;%é.into an eqnillbrium where
firmn 45 a while Aare bétger off or worse off? Will the intro-
duption of rophlirticated quantitative analysls to bidding
recult In a4 nmore efficient cnpléyment-of industry resources?.
Thece 6uestionu are the truly crucial ones for future
reseun;hens, but they cannot be studied at all until an

~undorstnndinz of basic eccnamnle and atitudinal factors in

the bidding environment has been gained,

VEHICLES _FOR RESFARCH §

The most promi sing, and to date totally neplected, vehicle'
for research on compctitive bidding and the 1anUence of factors
withln the comoetitive environment on contractore'.choices of

“mark- up ttratcgies 1° computer simulation and bidding, games,

m c0p' dding rame of adequate acope could provide‘

,ment and compressed time scale to help

»

various factors on bidding beha?iour..

the contr
discern thn
The compres- qale may be particularly helpful in
~fgenerating en , mpetitive 1nter-actions of particuﬁar sets
- of competitor' ;rovide some 1nsight on the reactions of
"certninlcompef ;s to the fact that certain other competitors‘
are 1ikely tofll. - |

B l'Thé’ébiiﬂ_;fto control most. Pacets of the, environment

- whiie vavyrhg one or two 1nputs would/provide a valuable toolz

\
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fer cvaluating the effect of individual Tactors and may provide
infor:=:tion for further reﬂingment for the bidding ﬁame.

Virious ecconomctric bidding models could be tested for
their Cffcctivencms and sensitivity Lo changes 1in various
‘aspects of the cnvirorn:ent, The huran input could be easily
introduced and ctudy of psychological factors ébﬁlz be under-
taxen. The effectiveness of models versus people could be
comparod.‘lHaCﬁo-factorS such as . industry work-load could be
eastly studled for effect on gencral mark-up levels and
1ndividual nark-up'sprategies.

Simu]ation of §he bidding situation 1is a reoearch tool
of great potential for uncoverjng NEeW information on relation-‘
shipﬁ between bidders and their environment and for testing
models and relationships already poetulated As nore 1s
~ known about the dynamics of competitive bidding and incorporated
.1nto the simulation, ‘it may well serve as a valuable pedagog;cal
aid for construction bidders. -

In the eirﬁ%een 'years since the first work on competitive
b'idding was published many of the statistical and econOmical
issues have been clariflqd and ‘some of them solved Almost all
the publiohed material hau ‘been prescriptive in nature, seéking
ways to choose bid prices for higher profits.‘ No one, however,
'.seems to have asked the participants what they think is Impor-

,tant in deciding on their mark -up strategy.* It s highly
- probable that future researchers could make good uae of a

survey of bidding managers-that sought:their (the~b1dding .

N
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manacers') oninicns on which faetors wene‘re]évant in choosing
nirk-up ctrateples and.what relative weight they would‘assirn
to the fuactcrs they thcurht imnortant, JAnother interesting
questlon would be to seck bidders' opninions on the relevance
of historical biddiny data and to what extent tne age of past
data affects tnelr reliance on 1t;
There are a number of approacnes to tne analysisAof

publisned«<bid nesdits tnat can contribuﬁe ﬁo the limited
pody cf knowledge surrounding conpetitive bidding. One of
the most effective was Broemoer s-approacn of trying to
predict tne parameters of the distribution of mark- up strdt-
egies of lLow biadders frcom antorical data, Some otner approacn-
~ €es have been outiined in Cnapter V., A cdutlonary note is

: reievant here, Any future researcners concerned witu analysis

.of‘emperical’data should keep in mind tue Limitations of the |
relevance of nistonlcal'data and should not discount the
possioility of age-weiguting data in tueir analysis, Often |
a carefully considered antlclpatlon may pe of more oeneiit

‘tnan a d¢rect extrapolatlon of nistor¢cal data..
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The Information in this arpendix relates to Chapter
Ii} Statlstjcal notes and metheas, dofinitions of balance
sheet and tncome statemwent items, gencral definitions and
changes in derinitldns 1nc1uded’here are the Samelas in
the Statlstics Canada publicatlons that wefe used as a

.

basts for thé constructlion of the graphs and tables in
. *

0] : : X
Chapter II.5 ' P

A%

2 .

50+ @he 'publications used were: (1) Cénstruction in Canada,
and (7) €orporation Financial Statdetics. A '
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STATISTICAL NOTES

Sources
The staticties presented in thils repont are based on
Inferration received from orpranicatlons and indlviduals naving
for Lthe work annc and on Inforration received from contractors
performing the work., ' ‘

The date on the value of construction by type of structure
is the result of two separate surveys

(a) The caplital cxpenditures survey which obtajns Information
lrom business firms, Instituticns and government-owned
enterprises; .

. . - ’ -)
(b) the construction survey of government departments which
provides much of the remainder, C o -\)

In both these surveys respondents report their total expend

iturcs on new and revmair construction, by type of structurc,
additional to a breakdown of these totals into value of work
done by contract and by own labounr force.

The data on Jabour and materials innut are based on the
survey ofl contractors and sub-contractors and on the censuses
of mechanical and clectrical trade contractars, highway, road,
bridge, and non-residential general contractors.

Respondents'repoﬁi volume of work performed-and its 1nput'
c¢ompenents, as well as further data on type of work, labour
force, and capital expenditures, :

N .
.

.o . Methods and vaeragb

. (1) Of the total value of gonstruction shown, about 79.5%
‘was reported in .capjtal spending surveys of business firms,
institutions, government enterfprises and departments and resi-
dentlal bullding activity. The remainder is estimated. ‘

‘A brief outline of the ‘methods employed to make these
estimates is given im the following paragraphs® - For a more
complcte description of these methods, see page 24 of the A
report Private and Public Investment in Canadd, Outlook 1973 .-

To apprdximate~Full 60verage adjustments are made to' the
surveyed data’to;allowvfor nonm-reporting firms,



DEWTHITIONS

Conctrnrtior {0 defined oc the creation, rencevation,
rep iy s T T e by of tumobile structures and the alter-
atl oo the n-tiral tenoyrinhy of the ground.

Fd“rtr“"ﬁ!;: cebivity connists of the output of the

Cerni o b v T the output of construction laboup

B e i L p———— ————

SRS e o ey ; - I3
Poreer 0 coner Scuctrles,

Tooconmtoatian Andy~tpr 15 defined ags the worlr per-

ffor »d by AT TR T R T ri 1y enmared in censtruction
on = cintrect bacic, Contract construction in the constructe

don indctrs e evecnten by reneral contrictors and snecial

triice eontrictor:, il publiciition remorts "Dollar value"
¢f evmtructicon w ook portoraed (or put in place) for the
conctraetfon =ebtlvity in Crnada, as ectimnted on the basis

of curyeve (e Stattstiend Notes, Source®). Tncluded is

(1) . r oepforard by the conctruction industey desirnated

e "Controet corctruction" {ThTe 2, 0. 8] or "CTontrsctors"”
(T:" e ¥, b, 13) ard {°) vork performed by construction

lTeheur ferzoes in cther than tre construction industry, desip-
nat s "Own neequnt”" or "Other construction" gTable P

n.-8) or ”Util{t1er—~Governments--Misce]laneous'(Table é,,p.l3).

New con-tructicn comorises all new comprices all new work
put 1n »nlice, nowell as additions and ma Jor renovations, con-
ver:ions and alterations where: either a structural change takers
plicc or the 1ife of an existing asset 15 extended beyond its

-noril life expectancy,

Repadr construction consists off minor renovations and

‘alteratiors vnde to raintain the operating efficiency of the |

_ang cx}sting buildings is}excluded,

existing rtructures,

Structures -~ The conctruction value, and the structures
that this Ts7dreken down into, includes all costs incurred £
dircetly or indirectly in the construction of the structure. ‘
In the indénendently recognizable structures the value of
all permancntdy tuilt-in equipment forming an integral part.
of the structure 1s included, ‘as well as the cost of site
prenaration and land improvement, The purchase value of land

'

Labour éonten%--The>Labour‘Scriés as pﬁbltshéd in \

+.CoratructIZn Tn Thinada 1s intended to ‘reflect the labour

cortent In terws of "value" and "number®™ of a specific,
volure of construction,” The "valye" 1s grdss payroll and

‘the "number” is an estimate of the total number of persons .

i ‘ s o /

3 . . : 5'_‘-.
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emplever -, own ccecount and paid workerg fnrared in
conriruction activity, exprescsed 1nxgssps of equivalent
AN Vedars, ’

. Lotertale econtent 1s the cost of materials instaliled
portion oo 1o T ¢! worle nerformed. The residual
difference bevecen viilue of wank pArformed and cost of
labour and ntertals Is allf6tHer cdste and profit.

.
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nublicitlons
7 and 8

ma jer chhn-er
! ure

ment s

In 1'rro nart
tinuin~ review of the
rcnorted on eovrnorate.
in Lanee, in T h1o 3 R,
"vareton dividends” and "Divig
dlrce
tneowe {tex "NDividend:"
the

cons
Jorp-ond

the:e cehanpes

In definitloﬁs hetween thie
shown below

onds

nave arisen out of
intency of financial information’ .
finincinl
the items "Conadlsn dividends",
received™
t to earncd rurolua) are now comninzd ars tne single

necause mony cornorations do not mike
“"tinctivl between Conadian and feoreirn dividend income

and nrevious

in tabular fori in State-

a con-
rtatemonts,  For

(end credited

tn thet®rinancial stutements, and because tt 1s useful to

al ﬂividvnds,
retiined earninegs

nut
Or\ V‘ \-{

whether credited on the income
staterent,
in defintiti ns were

statement

in the came location.

mlde so 48 to facilitate

the comparability of Tables 2, 3 A and 8B 1tems.

o Tt will be noted that. two nroflt 1tem" were addcd "Net
ro”lt before direct taxec" and "Net profit before taxes and
n ri-rceurring ttems",  These chanres were made sc as to sepgs !

C A ‘OuuLL

ra.

wte non-recurrinc items and provis ion for direct taxes from

the incore and exnrmse itews where . thev were nreviously included,

.th
becaure of

t: afford Lt: nresentaticn as
t"\es and non- recurrinp 1tems

’TFT" "NT 7.

"Charitable dona“ion"" 15 no lenger 1ncluded.in'
Table 3 but 1~ orovided in a snecial statement (seée.papge 223)
the nmarticular interest expressed in this item, and

‘ .

a ratio of ﬁNet prorit befo"e

Chanees in. Defin’ttons Retween 1966 and 1969

(Tﬁb’c 2Lk%uﬂr Ty Fintncial‘“tatISEIbéj

NI Y

leéG, 1957

1968, 1969

AL\

N ﬂ . b Al
Line ' ° Line
. 'Na, o No.
Assets ' "

fAccounts receivable

-~ Due from affiliatés (1nc1ude-
Vamounts due from aharehOIdern

R

Jizvables (1nc1udes',,
o amounts due ‘from - :
.. arfiliates) '~ —
,96'.Due from Sharenoldevs}-_-~ ;
iu‘”dortuages, investments, 1oans

-(excludcs sinklng tunds)

it

3
:;3} (1nc1

"r—r.( _‘ o ._:fv_uﬁ

Mortgﬁgea,‘iﬁkggtérnts, loana
es sinkinx runds)




Acents comb'd,

e

Othee ncrets .
sincing funde)

(*criaar

15

Other ancete
(excludes sinking funds )

Tiabilities

18

Leanz, deposits, advances

19

roan., depoctin,. advances
(in~indes asants -due to
‘"t {etes--other)

ot
LN PO

(ex1udes amounts due to
affiltates--cther

Accounts payable

A0

Loe ratc nayable
(includes amounts
afiillatec--trade)

due to -

1o
(cxcludes amounts due to

arélliates-ftrade) .

\

Mot shewn neparately

Due to affiliates

Other current 1labilities

21 - Othe . _

21 T.xes 4*wablp o ’ L
07 Otacr cu“rwnt l1a bilities S 3
. L ‘ L .
‘ . v . i ’ \’.
" 1 . ‘
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14
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16

A7

18
. 20
21

22
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'Loans, .advances,’ ﬁeposita. o e s

,Tbtal eurrent 11ab111t1ea;1.-; SRR
' - - R Tdtal nurr"nt Ilkpilltiea

C-ch ;/,/1 e v v e e e e e e e ol

Securitlers, advincer, Aepocit: ., | 00
07
. . . 08
‘Ar-count‘ roc«.lvaolo e e e ee ’
Toventertes, o0 0 0 L L L oL . 0?
D froa Attt yies o, L L, e e e e 04
o | 06
Other current acsets , , . . . . .
> . . ! ) ) 05
: 09
Totnl current arcets , , ., ., . . .
. . , : 10
L”nr‘ . . .>0 - L] . . ?. L] - ‘. - :
Denrectobh!n ar Pb e e ee e e e 11
Lesos accuvu11ted depreciation, . . 14
Deprecfable arséts--Net, , . . ..., 15
Depletable arrete--Net . . ... . . - 16
] Ky - N N . N . 17
Mortgages, iavestwente, loans, . ., . 19
. . : : ‘ 20
S . _ 21
Investment in affiliates . , : . . ,
. . - . ' 2?
Other assets L » 0‘ . L[] L I ) . '. ] ; L 2J
o N : . : 24
. TOt‘al GSSEtS e o o & o . . . * e & o o - 25
: : . o ' : ¢ . 27

. Liabtigeses’ . T

Eanks loans. o vee ,‘.1.‘,'; R

nc_o".uoo 3’“

Accounts payable . . |

Due to affiliates.,, Ve e e e :gg
other current lfabilities;w.f; 11;¥_f _.§1 

' Due ghareholders ap arrlliatcs .j..§ f'v38
Net longbterm debt “.oe ;‘.,._.;,,-,.;22
,Othcr 11804} 1¢1es, g . ;f;~;_;‘;fﬁ; ﬂ:g
Total l;ahilitldc. ll,i; N e

,,bb AT

Cash

“arketable securities
Depasits and advances
sortgages (current)

Accounts recelvable
I"\\rnn. ories
Due fr(v aPTlllatea~

Prepaid expanses
Ot“er current assets

pgptal current ascets

Lane -
Total depreciadble assets.
Less accéumulated depreciatlon

- Deprectable assets--Net
-Dcplntable aﬁsets--Net

/ortpages ,
Loiins and’ notes recetvahle

Long term 1nvestments

Investman.s An afriliatec . f

-Advances to affiliates
.Deferred charges
- Other agsets

Total:

assets

.‘anks loans.
-Sﬂort-tern Jeans

Advincen and preoayignt. -

'ncgeuntr payable -

Due to arfi 1ntea A

Taxes payawle = .

Lonp~tnr1 debht due within ,dir
v}drpdr payable o .

. Other ourrent liabilitlti

vaeﬁred lncomn

‘Tue chareholders oﬁkatrlllntta
‘Net Tonpatera debt
‘Reydrwe for Tuture. inccl. tlx

Oﬁher ltabxiitinn

.;1»*»1 ‘l%bii!t!es



28 Commrn chares. . « + « « « o o+ . . U497 Comwon sharer
29 Preferred shares . . « « « o o « 50 Preferred chiares
30 Retalned earplngs. . ..« + +« o . . 51 Retalned earnings

652 Substdlary nrofitc 'n cturplus
31 Other surdlUS. + « « + o« & o o o o 23 Surplur penerver ¢
- 54 Qther curplu.

3> Totil equity . . . « . . v e e e . 85 Total emulty

33 Total 1inhilit®e. and enulty .. ., 5A Total liab’'i'=ter =1 equlty

Revenue

g s Bt e
3“\’S(le~--Pr'duct-.,, e e e e e e e . M S.ler-«Products
35 Srles--Gervices. ..., .« v W . 02 Stles--3epvices : ‘
36 Renta? 1ncone--R€<-1 estate . . . . N3 Rrntal fncomc--Rer! crtate

© 06 Dond irnterect
: ) . . 07 ‘ortzage {ntere- t
37 Investrent imeome, o . . . . . . . 98 Cther nterert
: » 2 Dividerdr :

0% Rental irecnr--cgr,~

%8 OthGr PeVENUE., o o o o o .b.‘;vl-.OS Commissions
- . _ 10 Other lncome

39 Total .inc~me . . C . T 4 | Total . income

: ao N Mate!‘lals. . [ . 'o .o »‘- .A. -. . '0_ “a . 12 - mtel‘iala | . Ny
41 Silarfer and wages . . . . . .. o 13 ‘Salaries and vages e
u? Rent K . “n .. o o ) e » . . . .‘ .15REnt
S S tooo T 01T Pond interest
' u3 'Ihterest - e e 0 e -w e '0" ‘ov' *. .00 ‘» 18 th&fe Intet‘elt
- R ‘. .. . 19 Other interest.
by 7eprcctatlon e -} ¢ 1Depvec1atlon ‘ﬁ :
45 _.Deplet;mn and amtization: <« s . 22 Dapletion ang amrtlzation
) B T iiﬂgﬂﬂﬂnairs and‘wq;ntenance a
‘o 4s 4@l s .10 Royalties .
.. 20" ‘Taxes dthej- than direct taxes
A N Gty T -23 Other expensss. .
AT Total: e i) 6 e e voe 24 Total emug R
‘wﬁ8’qut a'orlt before ttxg;«pnd non 5”;&5-.N&t Profit before ttxcl anc ;
" et / s s % +ies o - hOD~PSCUrTing ttems .oy

‘ ;i;f@iﬁ',l 26ffNon-rceurrin; 1tcll

B “9 Non-reeurrmg u:ou

/

P “' ‘:. : N .'A. »: i < i Y , - . o

[ I I e e T s T s e et




50
51

50

58.

59
. 60

Menongern

(S
Féagd
(@)
L]

vrnt'd.

Net nrofit before direct toxes |

Prvi-lon ror direct bt ver , . |,

Net nrefit (12-5) after tiwer, .

. 27 Net oroit before Atlreect toves

23 Pravisi o for tncare taves
29 Mining And logsing taxer

. 30 Net pr-fit {(losg) after toyes

°

earniners

' . Rotained

Oncenine balance, , « « « . . .
Net nrol'It {Toss) after taxes. .

Dividends, . : . v v v o v o o

‘Other charges and credits. . . .

Closing balance, . . « . . « o o

\
. .

C~3t of cate

"« 31 Cpeninr balance .
. 32 NeéUprolTt (Tnss) after taxes

. 33 ¢ash dividends deelared
34. Stock dividends declared
. 35 Other charges and credits

+ 36 Closing balance

~~=Products

——

Sales--Products. . . . C e e
ess COSt Of SaleB . o o L

r~ss El‘cflt_ e . . ‘e & o ¢ o ® .

.37 Siles--Products
.\ 38 Less cost of sales
. 39 Gross profit

\\\
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DEFTHITIONS

3
X

TARLE 2 Ay DETATLED RALANCE SHSET STATISTICS

Number of gbrhoratioens

- Thts 15 the actual number of corporations. in the corperate
univerre In Conadn ac ‘acsigned to each industry, with the except-
ton of thore corncrations outlined in Statement. 1., The fipures
sheun {eor the finfincial items are based on a samnle of there
corporations, aporopriately c*oanded “tlo represent the induetrv
univor e, ' v

Ass0t°
Cach (11ne 01) includes Canadian and foreign currency,q\
cheaues, bank drarte, money orders and bank deposits. Bank
overdratt and outstanding cheques are not deducted from the
- cach balance, but are included as "Bank loans" 'in the 1lia-
" bilitles cection. Cash held in restricted deposits for
tender «r contracto is 1nc1uded in "Deposits and advances .

Narketable securities . (11ne 02) include corporation
sharec, bonds and deventures, Government of Canada bcnds and
treasury hilln, provincial and municipal sécurities, and all
tyocs of nevotiable securities. valued at ccst, which are held
ar current or temnorapgy portfolio 1nve°tments. Guarantee

- eertificates and funds, term d@fo zits finance company and
commercial paper, bankers! aceept nces @nd collateral bank
dbposits are also included ' : o

e

: Aceounts recejvable (line 03) 1nc1ude amounts: billed
for merchandlce and cervices and are shown aftepr deductions. .
_-for doubtful accounts. Trade. amounts: due from affiliated
companies are shown in "Due from affillates". Loans of some .
financial organlzations such as sales finance and acceptance
companies aré treated as accounts receivable. Accrued dividends
_and interest. recel?able are also included 1n this item. '

1ine oh) 1nc1ude assets aequired for: reaale
o rse _of" business such.as raw mateviala, work
:in. progess; and rinished grods, Land, bulldings, .and real
“estate being developed are .classed as inventory. when held for .
resale in the normal cource of business, Inventories are o
sshown berore deduction ror resevvea which are placed 1n "Surplus
reserveo . : . S Gl el i

~Inve'totles.
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r‘7 v
. Preniatd exnencer {Vine 0%) reorecent pavients made
durine un dcccuntin rerice wniecn benefit the next accounting
pericd, Common cxinples are: nrepald incurance prentuns,
interest, rent, advertising, travelling advances, and office
suppliec, . ’ :

Due from nffiltzter  (1ine 0A) includes trade aceounts
recelvable und olirr current ¢ qountes owed by affillates with
the excention of Intercat ond dividends. Amounts cdue from
sharennlder: cr cofficers of a corporqtion are also shown here,

NS

Deposits ind wdvanecer (1ine 07) include short-term items
such as aceporlts on coniraetls, advances to suppliers, loans
recelvable and cill louns of banks and Xrust companies, Amcunts
are shoiyn at face value with the exeeption of the bank and trust
comnanies! call loans which are shown after deductions for
reserves, : : : '

. ' ( * . . ; . .
| dortrives (current) (line 08) refer to the current —~
“portion of uortrares recelvable, '

‘not elscwiere IncTuded, such.as accrued‘§rade receiwables,
. recelvables from employees, and automobile dealers' finance
particlpation, : Vo ‘ S

Other current arcets (1ine 09) co?lst. of surrent assets .

.~ Total current assets (line 10)--The sum of lines Ol
to 09 - IncTusIve. ' ST, C LT

3£gr§ to the acquisition cost or appraised

value of Tand us shOwgl6n the company statements, Land improve-
ments which are deprec¥able are shown with “Equipment and other" .

- while nutural rcsources 'are lncluded in "Depletable assets-« .
net". .Land held for rcsale in the normal course of business is

included in "Inventories", - S S 4

~Land (1ine 11).r

- Buildings (1ine 12) include improvements to leaseholds and -
are included at acqulisItion cost or appralsed-value as shown on
the company statements, = Buildings which are to be resold by
contractors or real estate developers are shown in "Inventoriés",

S Eﬂu!'mentnand,other?~11ne‘r3~*includeSJthé‘1nstailed,.or.'
delivered coct, or appralced va ue,  of machinery, furniture,. o ,

fixtures, vehicles, and ‘engineering structures, such as.private
roads, ratlvay tracks, ‘power and telephone lines, pipe lines, B
and depreciable 1land improvement . -Equipment held for resale
in*theinbrma{fcourge;bf-businessfis_Shbwnlln "Inventories”.

. Total depreciable assete ne 14) dre shown before
-depreclatlon and equal the s Ines 12 and 13, SR

e . BRI i £ R

13
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Arcwrnlated denpentatton (1‘no 1>) Is the t tol of 211
the anneal Copre Tt on cudroen and caort 1z ition of Luprovemente
preinst thae dorrecelabhle 1H~gtf,.

4

Penvenfol e rogots--not (1ine 16)--The' difference betveen

linc 10 -0 7o ' ~ : :

line 17) include zuch items ac
TOIUS, leores and rights t9 oll
irherler, E:ploration and develop-
Vol and par wells capltallized are
are net after deduction of depletion

Dfn‘btﬂch
watcr oo oo
and o o]l
ment. c\ﬁrnd\
incluvdes, T
or AM(Pf‘ AL

LN AN 4N

‘ Pet- (1ine 71R)--The total of lines ‘11,
16 and g o

) refer to the long-term portion of
arreecments for sale fhown at face value,
EFhovn in "Surpluc recerves" dortrages
ated companies are °hown 1n "Advances to

mortrages regel
Rererves deductd
recelvanhle fron-
affiliates"

receivable (14ne 29) include long-term
cortgaces. and long-ternm receivables,

. Loond and =
loans, notes, .cna
except from afflll

ente (1ine 21) include shares and other
e ol ,arflllated companies, held as
Inveetwentc are.at face or market
oany statements, with reserves for
us reserves", °Cash or securities

pes such as sinking funde are also

Long-tern ing
securiting, cxceot
long-term. invectment sk
value @s chown on the;
lpsses included in-"§
depo‘ited for cpecie
thwn here. :

. _Inveetment.ii‘ .viléte“ (1iné ??f cons 1st? bf tbtai .,
investirent Tn commofgnd prelerred chares of subsidiary and -

affiliated compinics at cost or equity basis as shown on the
.company statements, -In the latter case the share. in the sub-

sidlary corporation's accurulated profits or losses is cone -

“included here and chown separately in the retained earnings

section as "Subsidlary profits in surplus”, Reserves for .
-losses in the case ‘of corporations reporting 1nvestments bn |
a’ coat ba«iq are 1nc1uded in ""urplus reserves ' -

include kon-current

Advancev to affiliate« '
3 -1neluding notes and

-amounte-aue Irom a:

mortgages, Invéstments in Joint venturea and partnerships
-are aluo “hown heve. T " oy e

L4
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Paferred chorece (1ine 24) include expenditures wnich are

cxnector £ tone IS wonwe cer o rucceedint cccounting perlods
fuch &r:  diccounts on hend irrver, oreantiraticn expenrers and
toclins »nd develonuent exnences,  “ining ccrnenier often defer

sore cncrating exnences until cperations recch a normal level,

CLrar uorets (1're 28) {nclude non-current items which
are not roecif™>d clvaunere, such as containers, carh surrender
value «of 11fe inrurance nolicies, rcodwill, trademarks, fran-
chlnes, livectock 2nd stock exchange reats.

\
3 .

Total other ar-®% (1ine ?A)--The sum of lines 19 to
N\ : :

25 inchurive, \\
-

Tof 1 n~~et~ (1ine 27) 2re choxn after deduction of
»accuvu7nt »d deoreciation and equal the sum of lines 10, 18
and 26,

" TLiabilities . .

Park 1oans (1lire 28) include bank overdrafts and out:
standin- che~ues oo well as current loans fron Canadian
charfeﬂea bankec,

\ .

Short=tern loanc (Yine P”) ore those owing to individual
share-hclaers, Toreipn banke, Tlnance comnanies, governments
and ccrporations other than affiliﬂtes and Canadian ‘chartered
banke, Guarnntee certificates a funds on deposit in the.
case of deposit accentinp institu iong a{e shown here,

v
x Accountes pavable j‘inP«RO) 1ﬂhlude only amounts designated
~as "trade” accounts nayable and “tral®" notes payable, Trade
amoungs owinr to affiliated companies are included 1n "Due to
arriMffates’ (11ne 35),

Tach'payablegjline 31) include ali taxeé\payable by
corporations to pgovernuents in Canada except sales and excise
taxes and employces! income taxes which are liste in "Other
current liabilities" . A RN ‘

« . . . . '\

Lonp-tern debt due within year (line’ 3 ‘rerers to the

Advanoes and nreoavments (line 3&) inelude amouqts received
‘for gooas or services which are to be. suonljed'within a year and
progress paynents -and mortgage adva Y
'contractors. L.

4
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e to 2f74iinter (1410 38) {include: trade accounts
payiubie "ndg olher arcunts duc to affiltated companiern except
dividende,

Other enprent 11ontlities jjiﬂo~°f) include such items
as Irtercot nryv bie, Tirelen ToXer pavanie, enployeecs! income
tax,. ciler taxeo, mortrn?c rceerves d(puoton from current

mortriacer, and rererves deducted froa.ﬂDirosits and advances"

oknl enreent, want s (1ine 37 M-The sum of lines
O "'.nﬂ CLve, : .

28 to

Daforrnd {neco-e (1ine 28) pefers to all revenues or
incore recclved wetfere Tt 1o carned, excluding advances and
‘prepiyrients of 4 current nature,  Exarmnles of items included
are: -deferrcd profit cn inctalment sales, unearned intercct
or cervice churges, and unamcrtized opcrating subsidles,

Due to charcholders or affi]int9° {11ne 39) includesaall
non-currcnt acvlt, remuneration or mortra.c:, due to shareholders
or affiliated corporations.- '

_ ~sortrace debt (1ine 40) consists of total mortyage debt
outstanding on real eftate, except that due to affiliatqs,

Ronds ~nd debentv”n° (’1ne '41) consist of total bond
and debenlure debt outs tanding exceot thdt owing to affiliated
corporations,

Othnr 10nw-tor~ dobt (1ine b?) consiqts of miscellaneous
" items OutsEarndlng fuch as Yoans Trom supnliers, bank 10dn§, S
~and employees' f‘undo depoaited as an investment

"Due within one. veqr (1ine 43)° corresponds with "Long-
term debt cue withIn year™ (1Ine 3?) and comprises the current
~bortion of "Jertrare deht", "Bonds and debefitures" and "Other
long-terw debt" which 1s deducted from the total of these 1tems
to arrive at "Net long-térm.debt" (1ine 44)., . .

: Reqprve for future income tax Lline 45) represents
deferred lneore' taxes that may be payable In the future because
‘of timing differences in accounting for Book purposes and far
-taxation purposes (mainly depreciation versus capital cost

‘allowanqe) o S - "oo ?

Other liabilttiev (line 46) consist of miscel u
‘bilities not included elsewhere such as: resepves fo*
~containers, tenant;’ refundable deposits, pension resé@™es apd
other sundry - liabilities. e 4 R Lol ﬂ '

&

. R . C . . B . i e -

s lia-'
turnable
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sote ! pmeneerree S Tt er (Mne 87)--The sum of )

Vines 7, TOY N, LTI,

S Wekal it otties (Vine 48)--The sum of "Total current
HabO)ITTer ™ o7 LQTll non-current liaovilities", (1lines 37
plus 47), )

v °

Equity e ‘

Co won rh~v~r_i"nv U3) reter to thceee clacres of chures
©O *(}t ciitd o v o sanee cheet, I no declpnation was made,
shorer corrodng oty rleats dre ine uded here., '

.t Profeepe b (11re 60) alfCr to there clasres of
:ﬂrdwy‘r%*1( oL e Loe ToTmace cheet,  If no dorlgnatlon

WA e, o hﬂrc oL ocerrying voting ripgnts are included here.,

) r

Ret-tved comein-n (Vine £1) cone'ot of the accumulated
crrnir T T ol P LTI TAS ThIeh e avilable foragividends or
cther vuppocer, :v’ ronet after dedveting re d deficits.,
Thiw 1ton Lo alterimtively called earred curpls ndivided
Dr:flt- ‘nd rect arnnunf Inclucded in thls cotepgery is the
“herd o7flee account in the cone of un: ﬂcornoritod Canadian
branche of forel. n *ncorpor.tnd firoe, Retalned earnings is .
equi? to the "Cleolng balance” (line 36) of the Retalned
carninge Section. : ‘ -’

_ Subsidtony 5rofftec 4n cuppins (1ine 52) renresent

accn - oTel o, “*r*'(v" lor: 0‘7 of cubridlaries which have bcen

1neluded 4n the swrpiur,of the reoporting corporations when the

rehortins corpor:ticnr record such profits (or lossec ) on the
eou‘t b*"is

-

Surnlus recervee (1ine 5?) repre ent amounts aoprooria d
fro. retalnca UdPnTn oor carned surplus for contingencies ch
as future decline n 1n~entory or investuent values and losses

on lon”—tern reeeiv bles, .

. Other uurb]m (\<ne 54) 1includes revaluation i surplus
such ac.the 'gxcerc ot uporalzed value of fixed assets over
net book ‘value and excess of :market value of invest:zents over
wcost, contMbutled surnlus quch as the proceeds of no-par value
phareu alletated t% curplus} and capital suspluv arlsing out
of the redemptibn of prarerred uhares. _ o

>

Total equityA(11ne 599--Thp sum of lines b9 to sS4 'f_; .
inclu Ive. .

. Total 11.m111t1e., and cquity (v}..i-,ﬁe ,56)’_}--"’1'he sum or.linea
.aa and” 5%, T ~ ' .-

Q

.,', . .
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A P PITPTTLED VOO NN RETATNED WARNINGS STITISTTCS

. Income

'ST'““F-PP“Jwﬁff (Vive 0) reprecent the amount of

revenue Cerni LI el 8 (0, GLther then rervicer, after
deduetire oo and exelee taye-, dlrqounte, rebates, refundr,
ond cubeontrrcet o, Freicht out Lo included when Lt renrecente
part of the marehnre vrice,  The cort of caler and grons proflt
on suales f products are shown on lines 38 and 39, rerspectively,

Suler--fevvloens (1ine 07) consist of Income from the
sole o T T o e tranrportation, storage, repalrs,
ond s cerent, This' {ten 1e shown after deducting dlscounts,
rcefunde ond sales toxet, Mo cost of rales is recorded for

this iten.,

v -

Rentnl incore-—Real estate (11ine 03) is the gross amount
recelvec trom tae rent of iprrtmentrs, cirlces, factorles,
heuces, land ete, Income from the leasing of natural resources
such an oll richts 1s {ncluded in "Other income". .

« Rent21 income--Other (line O4) includes income from the
rental ol 2icninery and eculpoent, shipg, films; and from the
rental of hotel, motel and tourist rooms,

Cormlesicne (1ine 05).ccnsist of revenue earned by
corporitlions wifen ctin;y as apents in the selling or buying
of goeds or services, Corporations which have commission
income include financial inctitutions, stockbrokers, real

ectate agencles, adverticing agencies, and grain dealers,

Bond Interest (1ine 06) includes interest and premium
income ecarned on treasury ollle and investment certificates
ac well as on bonds and debentures. In the case of foreign
1ssues interest is shown net of foreign withholding taxes.

\ : : B . .
- Mortragre interect (11né 07) consicts of gross intewest
earned from Canadlan mortgagecs on real estate.

: ‘Other 1nterest»(line'08),includés‘ggoss interest earned
- on bank accounts, chattel mortgages, accounts receivable, loans
~and notes receivable, - A . ‘ . v 4

} -Dividends: (14ne 09) include all cash or stock dividend

income earned whetner oreditcd to -income or surplus accounts -

. cn the comnany statements, In the case of foreign issues -
dividends are shown net of foreign withholding taxes. '

9

v . . ., . .

~
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Other Ane e (1ine 110) fneludes sundry income not
specificd elrewnere ehely an: reyulties recelved, recovery
of shared expenses, and subventions ‘recelved.,

Total Income (1ine 1) )--The sum of lines Ol to 10
inclusive: 1t snould ve noted that capltal gains are included
in "Non-recurring items" (line 26), ‘ '

Exgenses

Matcrials (1ine 12) consist of the costs of goods purchased
and resold, Including freight in, and purchased items included
in cost of sales such as raw materials, manufacturing supplies,
Insurance, fuel, light and power, but excluding repairs and
maintenance. Where the financial statements do not show a break-
down of cost of sales by obJect (natably in the extractive
industries), this item may 1nc1ud595uch costs as direct labour,
depletion and depreciation, and overhead expenses included in
cost of production. .

sSalaries and wages (1line 13) represent the total expense. of
salaries, wazcs, lees and bonuses’ pald to the employees, officers,
and directors .of coPrporations. Employee benefits such as group
insurance, pensiens, workmen's compensation and unemployvment
Insurance are'nct Jncluded here but are shown in "Other expenses".

Repairs and maintenance (1ine 14) include the expense of ..
repalrs Lo {ixed assets. Salarlics and wages are exluded where
ldentifled and included above,

Rent (linc 15) consists of rent expefse for land, and bujldfnga.
x )

Roy21tles (1ine 1¢) represent the cost -of rights to use natural
resources such @s oll and gas reserves, ore bodies and timber linits
-and 1ntarible property such as copyrights, franchises, patents
and performing rights. o o o

Bond . interest (]1ne 17) consists of interest and discount
expense pald on aebentures and mortgage bonds, guaranteed trust
certificates and Investrent certificates. L .

. Merteage interest {11ne 1§) 13 the interest and discount
-‘expense on real estate mortgages -only. . - ' .

. Other intcrest (1tne 19) 1hc1udes%idterest'and diqcouqﬁ
‘ expense on bank loans, a€counts payable, chattel mortgages,
loans and notes payable. R T S

, - Taxes other thdan direct taxes {line 20) include such items as
: mpnipraI,LaXes,-husinqss{taxes,.wa;gr,féxgs and motor. vehicle-und
. bgverage 1icences, ' Income taxes, provincial mining and logging
~ takes, and sales and cxclse taxes are excluded. ~ =~

<
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Nenpee - t1en (‘!ro 21)-=Thie iten renrecents the nro-
portion of thr cort o Hasic value of tanrible fixed accets
chirgeed te the current vesr fer %ok nurnores The ~ethode
used by cormorctions For'doter ‘Intne this l@om may differ:
subntentlaliy from the mothods precertited by Income Tax
Resuletion fer the caleulation of Canital Cost Allowunce.

Nenletlon ane ””Urf‘"‘t‘nn 1ine ??) renresent the total
current wirlte-c't or e rUizatTon ¢ trie cost of acoulsitlon
and develnpwent of nitural resources such as timber Itinlte,
orce bodle«, oll and pnﬂ recerves,

Othor evnences gj‘rn ?3) 1rclude expenses not elsevhere
cocelfied uch an olfice cunnlles, provisjons for bad debts,
charitable donatlons, minarernent fees, advertlsing costs,
travelline exnences, nortion. of shared exnensecs, workmen's
comencation, penflong, unempl oyment insurance and group
insurance cocts,

Total evnences (2ine 24) 1s the sum of 1lines 12 to ?3 o
inclusTve 1t “hoald he noted that provincial mining and
logrina tuxes, 1nao:n tares, and capital lo.cses are 1ncluded
below, .

R S .

Net nrofit hﬁrnpp taxer ‘and non-recurrine 1tems (lfne °5)

18 calcula®ed as "Total revenuc' (line 11) minus "Total. exnenseﬂ"a\
(line 24) and-reorecents net profit before deduction of direct
taxes and rion-recurring or extraordinary 1tems.

. Non-rnonrrtnﬂ tteme (line 26) or, extraordinary items,
“consist off the net ol canltal cains dng losses on. the disposal
of assets renorted by ccrporations either in theip profit and:

loss %tdtement or schedule of retained earnings.» :

-

, Net nrofit bernra ﬁirect taxes {1ine 2_) is equal to , . =
‘line 25 minus line 20, ~

Provision for income taxes (line 28) oonsists of provision
for Canadlun federal and provinclal Ineome taxes with respect .
to the current year's operation. This includes takes estimated
'as currently payable and taxes estimated as payable in future
“years because of timing differences iﬁéaccounting for book

}purpo*es and taxation purposes, ~ Co   -_.1 :

‘\.‘
]

Mtninp and louﬂinn taxeq' 11ne > ~--These taxes are levied
by provineYal rovernuonts on Income derlved from mining and .
.lorving operations, akd areé shown as-a provlaion on the complny
. b°0ku . ’ ) . ] , R

| it‘ne' ’_of 1s the net 3&.*‘;,115 -
¢ TncTudes non-recurring -

.- -
B
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items and dividends received and 1s after orovision for taxes.
This ftem equals line 27 minus lines 28 and 29,

. S f
14

Retained Earnines

( Openine halance (1ine 21) 1s the balance of retained
earnini o «t the Geplnnin. of the .accounting period,

;lNet nrnafiy, (1oss) after taxar i’fne‘?D) 1s'ident1cal to
1line 330, and {s th no{‘bi profif§ credited and losses charged
to retained earnin@s for the year's operdtion.

Cash dividends declaredAiline 33) consists of cash
dividencs acclured on ccewaon and prelﬂrxcd shares duxlng the
flceal pe lod, ' . .

Stoek dividends doolared ()1n0-°h) renresents dividends
declarcd In lne [forin of redecnaofe prcfbrred °hares.

Other chorres and cred‘t _(1ine 35) include items such
as llcuiantlrng dividends, prlor yezr adjustments for either
profits or taxes, remittances to head office by unincorporated
Cenacian branches of fcreign corporations, dividends paid in

. the fcra of comnon stoek, and other charges or credits to

.. and mainteniance, :

retained ea"n*ngn .(See note on statistical adJustnont below )

- ' Closingr ba lznce (1ine 36) is the year-end balance of
o retained er “qinr> taat 15 transferred to the equity section
_of the Bq;ance sheet (line 30, Table 3 A)

Cost of S"]es~-Products

. sales --Productw j_;ne 37) Thls line 1s identical to
,line OI’aBbve. o ‘

Cost of saleg*iline 38 pertains to salea of products :
only and ln the case of service industries consists of materials:
. as deflred above (1line 1?), direct labour costs and production

‘overhead costs suc’gas plant depreclation, depletion; repairs.
r the ‘wholesale and retail industries this

.. item consists mainly -of goods purchaeed ‘and resold, For the 5f';-i;9£:
. extractive Industries, this. item ineludos coats ot mining, : e

;”;ailnng, Goocentrating, and d'x‘illlng. -

"'D"':“
.

. . . . e " o .
L . .“ N . ot ..
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tise in the 1989 datn,  The purncse of this zdjustment 1= to
equite the cpepin- bu!nncc\oiérctuinod.cﬁrnlnjs for 1060 with
the 10€3 elocine salnree, T coadtuctment reflecto diserepancies
in the crnfinutty ¢f netatned earninge arlcing from such factors
ar chapres An foductrind clrostification, cornorate recrgarization,
write-offs dnd roctcdnal camyling erroér, (

O

-
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