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Abstract 

Technological progress over the past several years has provided the Financial Services 

Industry with the opportunity to develop a myriad of service channels from which 

customen can procure products. As these alternatives to traditional branch banking 

become more and more popular, it becomes vital for financial firms to monitor the cost 

and locmion issues associateci avkh  rnaintaining bank branch netivork. The need for 

branch locations has not vanished however, branch networks need to keep Pace with 

changes in customer demographics and behavior. The need to evaluate these branch 

networks has prompted this research. 

This thesis addresses the need to evaluate factors such as the number of competitors and 

socioeconornic characteristics of clients within branch trade areas. A comprehensive 

overview of pertinent custorner behaviour research and literature on possible 

methodologies for measuring trade area composition are presented. In addition, an 

innovative method defining vade areas based on assigning customers areas to branches is 

employed. This method provides the foundation for the Opportunity Index methodology, 

which uses Multiplicative Cornpetitive Interaction theory and Statistics Canada census 

information to assess the probable dollar opportunity available to individual bank 

branches within a trade region. 

In this research the Opportunity Index is employed to determine index values for over 

1500 financial institution branches across the GTA and Niagara region. The Opportunity 

Index value provides a usehl measure of the cornpetitive and socioeconomic 

environment of a branch's trade area. The index values for the data set ranged from 

0.0037 to 0.4365, while the average index value was 0.0991. Examination of index 

values reveaied a right skewed distribution. This concentration of smaller index values 

implies that selection of a cutsff point for investigating lower opportunity will Vary with 

the analyst's interests. 
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The Opportunity Index rnethodology was successful in identifying regions of less 

opportunity based only on customer residence. Convenely, the majority of branches with 

hi& index values were on the perimeter of the study area. These branches, on the 

perimeter should be treated as anomalies in evaluation Individual fims were also 

isolated to measure the average performance of their branch networks. No real 

significant difference between firms was found except for the slightly lower average 

performance of the Laurentian Bank, which coincidentally had the lowest number of 

branches in the study region. 

This research shows that the Opporninity index derived is a useful tool to be used in 

identifying branches with low opportunity. The Opportunity Index c m  be used as a 

diagnostic tool, which could be used in preliminary investigation or as a component in 

more detailed multi-faceted analysis of branch location. 
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Introduction 

1.1 Background 

Canadians are served by more than 3,000 organizations providing financial services. 

Canada's 54 banks employ more than 22 1,400 people and the six largest banks have a 

payroll of about $13.8 billion. This number represents about 1.6% of Canadian 

employment. This large network of branches across the country has not only made 

Canadian banks one of the major private sector employers but has also provided 

Canadians with the highest ratio of full service bank branches to population in the world. 

~Moreover, Canada offen one of the most efficient, reliable and low-cost banking systems 

where 8,140 branches and 14,484 automated banking machines help manage and provide 

access to over $1.2 trillion in assets. In 1997, the Bank Act and the legislation goveming 

other types of financial institutions underwent major revisions and increased competition 

by permitting banks, mist and loan companies to divenify into each other's markets. As 

this public-policy framework continues to evolve, rapid industry changes are taking 

place. These changes are powered by technological innovation, globaiized financial 

markets and shifting customer demographics, new expectations and diverse behaviour. 

These changes in technology and competition have provided consumen with more 

innovative products, improved access to financial services, greater convenience and more 

attractive pricing. Ali of these changes have made traditional branch banking a high- 

volume, low-margin industry. On average in 1997, every $1 00 of assets earned only 71 

cents. In response, financial institutions are involved in numerous mergers, joint 

ventures, strategic alliances and acquisitions to improve returns. This situation has 

brought the cost of delivery channels and specifically the branch service network to the 

forefront of concern [CBA98]. 
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In order to undentand the concems regarding the bank branch service network it is usehl 

to review the primary functions a bank performs. A general description of these services 

foIlows. 

7.2 Retail Banking Service 

Bank aaivities cm be divided into several diRerefit categories. Some o f  these rctirities 

are standard services provided through various media, while othen are intemal activities. 

These different banking activities are: 

1. Traditional banking 
Deposits 
Loans 
Private individual service 
Commercial service to smalVmedium businesses 

r Corporate service to large corporation 
2. Investment banking 

r Investment products and brokerage services for customen 
Strategic business investments 

3. International banking services 
Retail, commercial and corporate lending 
Expon financing 
Treasury 
Investrnent services 

Most of the retail activities that provide service to individual customers fall under the 

category of traditional banking. The traditional retail banking activities include deposits, 

loans, private and commercial services as well as commercial lending. Within the 

deposit category for banks is penonal deposit accounts. Personal deposit accounts 

include checking, savings and other accounts for their retail customen. Retail banks also 

offer personal tenn deposits with a fixed interest rate and fixed-rem instruments like 

GICs as well as offering mutual hnds for savings, which are eligible for tax-sheltered 

RRSPs. 
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As a complement to providing deposit services, retail banks also participate in consumer 

lending. These services corne in the fonn of mongages, automobile, student and personal 

and srnail business loans. Customer services are another key element of retail banking. 

The extensive list includes acceptance of bill payrnents, safety deposit boxes, lines of 

credit and tmst services. To increase customer convenience in attaining these services 

banks have invested a lot of time and money into divenifying the service netrvork 

through which services can be obtained [CBA98]. 

1.3 The Service Network 

Historically the primary rnethod of obtaining financial products and services was to 

frequent the branch office of a financial institution. With improvements in technology 

and a change in the way the world views financial services numerous other methods of 

obtaining financial products have evolved. These, now almost filly matured semices 

include automated bank machines, telephone banking services and Intemet or PC 

banking. Recently, banking services have also become available through third-party 

vendon such as retail stores, supermarkets and local postal outlets. These services mean 

that customen can now select from any one of these delivery channels to procure 

products or services [CBA98]. 

This variety of delivery channels has led financial institutions to re-evaluate the way 

branch services are provided and the costs associated with them. In order to improve 

branch efficiency and service, identifying best practice methods for retail branch service 

delivery has been a large concem for most financial firms. 

1.4 Project ldentificafion 

The Canadian financial industry's extensive networks of branches provide a variety of 

retail financial services to clients through banks, credit unions and trust cornpanies. Each 

type of financial institution incurs a significant portion of its business expenditures 
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providing these "bricks and mortar" based services. Consequently, many firms have 

undertaken the task of evaluating the performance of each of their branches across the 

country. 

A variety of methods have been used to determine the best performance branches and to 

evaluate the costs associated with the services provided. Some of these methods include 

statistical regression analysis, score card evaluation, activity based costing, profit and 

revenue cornparisons. One additional method of selecting best practice branches is the 

use of a linear prograrnming technique called Data Enveloprnent Andysis (DEA). DEA 

is a multidimensional technique that can incorporate the many issues involved in 

providing branch service into one analysis. 

When applied to bank branches, DEA evaluates the measurable inputs and outputs of a 

branch system to identify which branches best utilize their inputs to produce outputs. In 

Schaffnit's snidy of a large Cw.adian bank the inputs of personnel (as full tirne equivalent 

hours) and the output ability of a branch to perform a variety of transactions were the 

critena for eficiency evaluation [Schaffnit97]. Using these criteria a set of efficient 

branches was derived through DEA investigation. The results of this study were very 

useful to the financial institution and lefl some o p p o d t y  for funher investigation. 

One potential area for future research is the expansion of the DEA model to include an 

essentiai variable that reflected the opportunity available to a bank branch. The original 

shidy provided a good analysis of how well the branches were using inputs to produce 

outputs but did not include the effects of the cornpetitive environment in which, the firm 

was operating. B y incorporating such factors as number and distance between 

competitors in the region, socioeconornic and demographic characteristics of the 

population and the predominance of the firm (market share) in that region, it is thought 

that a more robust model of the performance of a bank branch can be attained. The 

development of an oppominity index variable for each bank branch is the focus of this 

research. 



7.5 Thesis Objectives 

The goal of this thesis is to develop a methodology for determining the theoretical 

amount of commercial opportunity available to a bank branch. This methodology will 

provide a unique index measure for each bank branch with respect to a set of branches in 

its geographical vicinity. Once developed, it is hoped that this Oppomuiity Index can be 

used as one of the inputs in the analysis of a branch of any financial institution wivithin any 

region of Canada. 

This thesis investigates various possible analysis approaches and techniques for 

measuring retail opportunity. From this research various appropriate measures and 

methods which apply to the specific case of the branch banking industry are aggregated 

into an index measurement. This index has a value between zero and one and represents 

the opportunity a bank branch has within it geographical region. That is, the measure not 

only evaluates a selected region but also provides an index value for each bank branch. 

The Opportunity Index measurement method denved through this process is then 

performed within an actual region. 

After the data requirernents and a corresponding methodology for calculating opportunity 

have been determined, a sample database containing al1 pertinent information is 

generated for a region within Southem Ontario. This data assists in performing an 

evaluation of the proposed Oppomuiity Index methodology. This evaluation is 

accomplished by investigating the resultant index values and assessing their ability to 

differentiate between the various environments in which different branches operate. 

The aim of this work is to provide a logical, practical methodology, which can be 

undertaken by any analyst to evaluate the competitive environment in which bank 

branches are operating. This fiamework includes the development of a concise database 

containing al1 pertinent information to the analysis and the sequential methodology of 

regional analysis resulting in an index value. The intent is that the Oppoxtunity Index 

provides an accurate and useful evaluation of each branch's competitive environment If' 
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successfid, diis index should be a useful tool to assist financial institutions with a variety 

of managerial issues regarding branch networks. These issues may include analysis for 

refining delivery networks, identifying areas where the opporninity to extend services 

may exist or examining service overlap in the case of mergen. 

1.6 Organization of Paper 

9 Chapter 2 - Issues in Index Development: 

This chapter outlines the basic issues that effea bank branch opportunity. These 

issues range from very specific considerations about geographical location to 

general rules of customer behavior. Within this range of topics, facton such as 

trade area constmction and the effect of various socio-economic and 

demographics of population characteristics are discussed. 

03 Chapter 3 - Literature Search: 

Once key characteristics related to bank branch opportunity are identified the 

exploration of how to include these factors is canied out. This chapter outlines a 

variety of methods used in both retail and spatial analysis as well as describing the 

usage of some popular indices. Several of these concepts provide for direct 

translation into the locational analysis of bank branches and help build a base for 

the Oppominity Index developed in subsequent chapten. 

03 Cbapter 4 -Previous Work in Bank Branch Analysis: 

Chapter 4 provides a description of some previous research done within branch 

performance anaiysis. This exploration of previous work helps to identiQ key 

factors found (in previous research) that effect oppominity. The key issues, 

which rnay be incorporated into the index, are identified. 

.:* Chapter 5 - Mode1 Formulation: 

This chapter defmes in detail the methodology developed to define the 

Oppomuiity Index for a set of branches. This methodology is the ba i s  of this 

thesis and provides a unique fiarnework with which locational branch data can be 

anaiyzed. 
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+3 Chapter 6 - Data: 

The data chapter of this work catalogs the sources of data as well a s  the specifics 

regarding data collection. In addition, the potential sources of error are outlined. 

Specific attention is focused on possible errors within the Statistics Canada 

Census data and possible approaches for minimizing such effects on this analysis. 

6 Chapter 7 - Analysis and Results: 

This section details, step by step, the procedure for calculating the Opporninity 

Indices for the set of bank branches. Within each step, the results of the 

calculations are outlined and possible challenges are investigated. Also within 

this section is a detailed report on the Opportunity Index results. 

+:* Chapter 8 - Conclusions and Recomrnendations: 

This conclusions and recommendations section provides a summary of the 

Opportunity Analysis methodology denved in this thesis as well as a review of 

some of the assurnptions the Opporninity Index makes. The strengths and 

weaknesses of this methodology are outlined and the consequent possibilities for 

fùture research are derived. 
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C H A P T E R  2: I S S U E S  I N  I N D E X  D E V E L O P M E N T  

2.0 Issues in Index Development 

To develop an opportunity index for the retail banking indus% the specific issues and 

characteristics of the industry must be considered. The facton considered in market 

opportunity analysis of some industries may differ from those facton that effea the 

banking industq. In this section, issues that are relevant to branch opportunity are 

outlined. S o m  infamation cornes from wferring to previous rzjearçh, w h i k  othrr 

insights came from consulting industry specialists within the Canadian banking industry. 

Key facton effecting the business of branch banking include: 

4 custorner behaviour 
4 physical location characteristics 
4 the trade area 
+ demographic characteristics of trade areas 

The following sections analyze the literature and research conducted with regard to these 

facton. Effon is made to highlight the pertinence of each factor and illustrate how each 

could be relevant to branch network problems. 

2.1 Customer Behavior and the Banking lndustry 

Needs of bank customen have changed in accordance with technological change and 

societal perception of the services that banks and other institutions can provide. 

Consumen now expect more information, choice and convenience. The aspects of 

choice and convenience are becoming larger issues in the changing financiai industry of 

today because of the numerous venues for doing banking transaction. For example, 

branchless banking is growing through telephone and the Internet service offerings within 

cornpanies like ING. ING is also providing banking transactions at local Canadian Tire 

stores while other retailers such as Loblaws and Zellers are offering financial products 

fiom other banks. Moreover, new legislation now allows credit unions and banks to 

provide insurance coverage. Given the myriad of produas and media through which 

customers may obtain these products it is necessary to consult recent sweys  within the 
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banking industry to identiQ the nature of consumen and the corresponding producu they 

use. 

2.1.1 Bank Branch Users vs Profitable Customers 

It is important to clarify in this customer behavior section that there is a difference 

between general opportunity for banks, and the oppomnity for branch services in an 

area. Opportunity for banks refers to the number of profitable financial service customen 

in an area. These customers may use various channels (Intemet, telephones, ABMs and 

branches) to perform transactions but the products they procure result in significant 

profits for the firm. Oppominity for branch operation refers to the number of people in 

the area who will require ~p~cifically, branch services. Ln this research, the primary 

concem is to evaluate customen who require branch services while the potential 

profitability of the customer is a secondary concern. 

Many studies have been done for and by the banking industry to identify the 

characteristics of profitable clients. Fint Manhattan Consulting Corp performed such a 

study and identified some common and distinct attitudes and behaviour that seem to 

identify profitable customen. The most common of these were found to be: 

1. Individuals who keep a lot of money in the bank 
2. People who are not usually active investon and do not follow the stock market 

carefull y 
3. Customers that are usually not detail-oriented money managers. 

In general this snidy found that 20% of households represent the bulk (80-90 percent) of 

a bank's profitability. Funber analysis showed that these people corne from ail income 

levels and walks of life so traditional segmentation schemes such as age, education, and 

income demographics are not dways reliable. In fact, in this study al1 income levels 

were found to be both profitable as well as unprofitable. The study did iden te  that 

certain life events such as s t d n g  to aggressively Save for retirement or the need to set up 

college îunds seem to be reliable profitability indicators. 



C U A P T E R  2: I S S U E S  IN  I N D E X  D E V E L O P M E N T  

It was also identifïed that many high-profit households rely heavily on branch services 

such that simply eliminating branch services may be not be the answer to increasing 

retums [Dalton97]. This study shows that profitable customers alone would not only be 

difficult to target but would also not correctly identify the branch users who are the focus 

of bis  study. Therefore it is important to identify which custornen typically use branch 

services. 

A recent survey done by the Amencan Bankers Association attempts to determine which 

access method is used most often. This survey identifies that 57% of people use a 

traditional branch while 28% use ATMs and 8% bank by telephone. The study also 

identifies that 2% use a nontraditional branch and the remaining 2% use online services 

[ABA99]. These statistics rnay not be directiy applicable to Canadian banking industry 

clients, however, some of the demographic information that accompanies these statistics 

may be usefil. This demographic information provides information about the common 

characteristics of users that correspond to various service media. 

The demographic research found that high school graduates, people living in small towns, 

those people with lower incornes, and women are more likely to Say they use a branch 

most often. Also, members of generation X (defined in this study as those people bom 

between 1965 and 1978 who are now between the ages of 22 and 3 9 ,  with at least some 

college education, and urban/suburban dwellen are most likely to use an ATM. When 

asked which access point they use most often, Generation X consumen favored ATM use 

over branches 44% to 37%. Only 3% indicate they use online banking most often, but 

20% of them Say they use it, the highest percentage of any generation. Finally this study 

found, consumen who have $75,000 or more in household income are the most iikely to 

report they use cornputers for banking [ABA99]. This information provides a general 

description of branch users, which is very pertinent to the development of an opportunity 

index. 

- -  
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2.1.2 Concems of Branch Users 

The foundation of maintaining branch locations in the changing financial industry is that 

firtns must interact with their customen, face-to-face, and maintain a relationship in order 

to expand their business and establish customer loyalty. One current concern of this 

customer loyalty is that the physical location of their branches must provide customen 

with convenience before customer loyaity c m  be developed. With al1 the possible media 

for banking services branch users now view convenience as the pnmary issue. 

For this reason, the opportunity index developed needs to incorporate location and 

cornpetition as a hnction of the physical separation between a financial institution, the 

competitors and the customer. In this way the physical distance between financial 

institutions and their customer and other convenience items is an essential component to 

any opportunity mesure. 

2.2 Location Factors 

Despite the sophisticated business transactions they provide, financial institutions are not 

excluded from location concems that plague retailen in various other industries. The 

characteristics of a branch site may have a large effect on a customer's decision to enter 

and obtain services. Location issues are complex. Factors that may deter some 

customen from frequenting a branch in one area may not be the sarne as another. These 

differences come from the type of comrnunity (mal, urban, and suburban) in which the 

branch operates. Some of these location factors are outlined below. 
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C H A P T E R  2: I S S U E S  I N  I N D E X  DEVELOPMENT 

Site Charactenstics [Salvenechi961 and [Ghosh87]: 
Visibility and Accessibility: far corner, not on a curve, level location, not a one 
way road, not a dead end 
Regional Exposure: not an transitional area, nght side of Street, not an irregular 
ProPew 
k e a  of High Density: urban, mal, residential, professional or industrial 
dassification 
Area with Growth: building permit trends for new constmction, position relative 
to growth areas, generai economy of area 
Operationai Convenience - parking spots and distances, transit system, trattic 
flow and shopping patterns, complementary neighboring stores, physical barrien 
(rivers, lakes, busy roads and large highways) 

In terrns of an opportunity index, the enormous amounts of data collection required to 

measure and record al1 of these specific locational issues into an analysis may be 

daunting. However, the final point of operational convenience is viewed as an important 

issue in customer convenience. The location of the branch in relation to other frequently 

procured items is considered to have a large impact on a branch's oppominity. For 

exarnple, every customer frequently needs food items. For this reason the branch's 

proximity to a grocery retailer or other convenience pmduct retailers will affect the 

perceived convenience of the branch [Salvenechi96]. This issue of convenience should 

be adequately addressed within a branch opportunity evaluation. 

A trade area is the geographic area from which a branch draws most of its customers (75- 

80%) and within which its market penetration is the highest. Many factors affect the size 

and shape of the trade area These include branch characteristics such as size, type and 

attractiveness of the facility, produa characteristics such as variety and price of services, 

and characteristics of the region including number of customen in the area, location of 

cornpetitors and geographic boundaries (highways and rivers) [Ghosh87]. 
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C H A P T E R  2: I S S U E S  I N  I N D E X  D E V E L O P M E N T  

For example, the trade area of shopping malls will be larger than the drawing region of 

individual retail locations. Conversely, the less frequently a good is needed or purchased 

the M e r  a customer will be willing to travel to get it. In addition, a customer's income 

and consequently their access to transportation will also affect the range or size of the 

trade area. It should aiso be noted that a trade area is never static. It changes through 

time in response to marketing strategies, pnces, store aesthetics and the presence of 

competitors. 

These factors al1 have a great impact on the resulting size and shape of a trade area. To 

address this issue for bank branches, several possible methods of estimating and 

approximating the size and shape of a trade area are available. These methods will be 

discussed in detail in the literanire review section (Chapter 4) of this thesis. Nevertheless, 

it should be noted that in reality a trade area is never uniformly shaped (a circle, square or 

polygon), which many of the proposed estimation techniques employ. In actuality the 

trade area does not only vary in shape, it aiso varies with the dynamics of the community 

surrounding it and is as unpredictable as the behavior of the people who live in it. 

In reality, to get a truly precise idea of how a business hnctions at a specific location one 

must survey the customen who patronize the location. With a survey one can determine 

its exact customen, where they live dong with information on how people move within 

the trade area and to which locations they gravitate. One can dso identify under-serviced 

areas, gauge the frequency of visits, understand the relationship to other competitive 

locations and apply marketing and advertising dollars effectively. Without detailed 

questioning it is hard to know exactly the custorner behaviour but by marking 

subdivisions such as airports, parks, shopping centers, grocery stores and schools and 

using a developed retail trade estimation technique one can get an idea of a trade area 

[Salvenechi96]. Some of these retail trade area estimation techniques are summarized in 

the trade area literature review in the following section of this thesis. 
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3.0 Literature Review 

3.7 T'de Area Methodology 

Various trade area definition methods are available. Some are more prominent than 

othen. The rnost basic method of estimating trade areas is assuming that the area a retail 

location covers is roughly a circle of some radius (critena for radius is devised by the 

evduator). Once established these circles may also be trirnrned to better fit the 

geographic characteristics of the location. 

These methods are relatively simple and easy to understand however what is lost with 

simplicity is a level of accuracy. To ensure that the trade area better reflects reality, some 

more complex methods of trade area measurement have been derived. 

Some 

1. 

2. 

3. 

of these methods include: 

Drive distance or drive tirne polygons 

Proximal area rnethods 

Spatial 

Drive distance 

Interaction models 

and drive time polygons are modifications of the circular trade area 

definition. The difference between these methods is essentially the unit the circular 

radius is measured in. That is, the boundary is constructed by setting a reasonable 

driving distance or time, which a customer would travel. This measure results in a 

boundary that is more realistic than the standard cirnilar definition [Lea97]. 
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The proximal method is also referred to as Dirichlet or Thiessen polygons. This method 

assumes that customers always fiequent the closest "store" within a region. With this 

"nearest neighbour" assumption the trade area takes on a polygon form. Figure 14 1 b 

and lc provide an illustration of how a Thiessen polygon is constnicted for a set of four 

locations. 

Figure 1 (a, b ,c) : Thiessen Polygon Constmction 

Figure la illustrates the locations of four cornpeting retail stores within a region. The 

second diagram (figure lb) shows the distances between al1 locations and their 

cornpetiton. The half way point of al1 of these connecting lines represent, in theory, the 

distance at which the population splits their decision about which location to fiequent 

@oth groups to the closest location). Figure Ic shows the resultant vade area, which is 

constniaed by drawing perpendicular lines crossing through the half way markings of 

figure I b. 

These polygons provide intuitive information about a trade area. For example, large 

polygons rnay imply las  cornpetition while small polygons indicate a region of high 

cornpetition. This method can also be used to predict the effect new stores will have on 

cornpetition dynamics. Lastly, Thiessen polygons may assist in predicting the drawing 

area for a new location [Ghosh87]. 

Many other variations on these trade area methods exist. The most prominent of these 

rnethods are sumrnarized within the table found in Appendk 1. These methods are ail 

relatively easy to undentand and cornpute however this simplicity sacrifices the detailed 

consideration of cornpetitors and operating environment. The theory and methodology of 
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spatial interaction models better lend themselves to detailed market analysis. A basic 

formulation and detailed description of related methodologies is given in the following 

section. 

3.2 Spatial ln teraction Models 

In the '60's and '7Oqs, many prominent researchen suggested that patronage behavior 

could be estimated by using variants of Newton's gravity rnodel. These new modeis 

came to be called spatial interaction modeis [Ghosh87]. 

Gravity models try to explain a senes of spatial interaction phenomena between two 

points by an analogy with physical phenomena. The Newtonian theory says bat  the 

attraction exerted by two bodies upon each other is proportional to their masses and 

invenely proportional to the squared distance between those bodies [Klaassen88]. This 

relationship in Our physical world is given by the following formula: 

In Newton's equation, Fiz is the magnitude of the gravitational force acting between 

masses M l  andM separated by distance riz, while G, is the universal constant, having the 

physical dimensions (length)3/(mass)(time)2; its numencal value depends on the physical 

units of length, mass, and time used. 

Using this formula objects that are closer to each other will tend to interact more than 

o b j e a  that are farther away. In retail terms, customen who are closer to a particulas 

store are more likely to shop there than those who are farther away. This theory aiso 

implies that the amount of attraction is dependent upon the size of the objects. A larger 

object has a higher attraction than a smaller object [Dudley98]. In retailing, size or 

attraction can be measured b y the square footage area in the store or amount of shelf 

space; or many other measures of store "attractiveness". This meanire of attraction 

OPPORTUNITY INDEX DEVELOPMENT FOR BANK BRANCH NETWPRKS 1 6  



requires an analyst to create mathematical models based on experienced judgements with 

regard to which factors attract customen to industry locations [SaIvenechi96]. 

Two of the most prominent uses of the retail gravity formulation are Reilly's Law of 

Retail Gravitation and Huffs model. The two formulations and applications are detailed 

below. 

3.2.1 Reilly's Law 

Reilly's Law was invented as an instmctive technique called the Law of Retail 

Gravitation, originally used to compare the degree of business attractiveness that single 

towns have on each other [Ghosh87]. Although distance is important is may not always 

be the determining factor. Customers may by pass closest Locations if the extra travel 

effort is compensated by better shopping opportunities. 

Reilly's Law States that the proponion of retail trade attracted from intemediate toms by 

two competing urban areas is in direct proportion to their population and in inverse 

proportion to the square of the distances frorn those cities to the intermediate towns. 

Where: R is the proportion of retail trade 
P is the population 
D is the distance 
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Figure 2: Reilly's Formula 

Reilly's Law is often referred to as the breaking point theory where: 

Distance between cities A & B 
Distance from Breaking Point to city B = 

1+,/- 

A number of empirical studies have used Reilly's Law to define the trade areas of urban 

centers. Reiily himself conducted extensive field research of inter-metropolitan trade 

areas. The results generally supported the hypothesis that customen between two cities 

gravitate toward the larger city in a rnanner similar to that postulated by the Law of Retail 

Gravitation. Note should be made that the predictive power of this technique tends to 

decline when the centers are of approximately equal size[Ghosh87]. 

Caution should also be taken when using this mode1 in that great inaccuracies will occur 

when other factors of qua1 importance are ignored. For example, when applying this to 

retail centen' total square footage and square footage of major tenants becomes a larger 

factor in retail gravitation [Salvenechi96]. 

Reilly's method may be translated into an effective way of determining trade areas for 

retail Iocations through some modifications. These location attractiveness concepts in 

retail gravitation have been incorporated into retail malysis research carried out by HUE 

H f l s  modification of gravity theory is outlined in the following section. 
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3.2.2 Huffs Use of Gravity Theory 

Basis of the HufF model [HufT63] is that the share of customen that an outlet attracts is 

invenely proportional to the distance and directly related to the attractiveness of the 

store. The roots lie not only in an analogy to Newtonian physics, but in empirically 

observed consumer behaviour. 

HufY argued that shopping patxnage panerns dzpènils on thé consumer's rvaluation of 

the relative utility of each store. 

Where: Aj is the attractiveness ofretailer j 
Dij is the distance between customer i nnd store j 
a is the pameîer  for a mstomer's sensitivity to store aitraction 
p is the parameter for a customer's sensitivity to distance 

In this way, B will be a negative CO-efficient because the fùrther away a customer is from 

a store, the less utility that customer will have for that store. If the model has a large 

negative p then the formula approaches the nearest center hypothesis. In Reilly's formula 

the values for a= 1 and p= -2 are fixed. h a 1  customer choices can be used to 

determine consumer utility fùnctions (ie. calibrating the model to ba t  fit observed 

consumer shopping patterns) [Ghosh87] 

Huff suggested that the utility of a store depends on its size in square footage in addition 

to the inverse of the distance a customer is from that location. Various other 

attractiveness factors can be incorporated into the model, depending on the type of 

industry being studied. The measure of square footage may be a very good criteria for 

evaluating some retailers, however in the case of bank branches, location size may have 

less of an impact on a customer's decision to procure services fiom a branch. 

Using Hfls model it is not necessary to constma trade area boundaries. The modeling 

of custorner behaviour in this way creates a utility value for each region. As the distance 
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from the retail location increases, the utility a certain customer area has for that location 

decreases. In this way, every customer in the region of study may be considered. 

Now that possible methods of determining the trade area to investigate have been 

outlined it is usefil to investigate the possible ways of analyzing the oppomuiity within 

these areas. For that reason focus is now tumed to a review of possible retail potential 

models. 

3.3 Review of Retail Potentl'al Models 

.As mentioned in Chapter 2 of this thesis, certain demographic charactenstics commonly 

identify fkequent bank branch usen. Being able to use demographic census information 

to identify these customers within a tade area is essential to this analysis. 

In general, any retail analysis would evaluate numerous amibutes of the population 

within the defined trade area: demographics, ethnic profile, lifestyle, the presence of 

certain industries, educational institutions, commercial developments, and professional 

buildings. A firm rnay also wish to look at the number of single dwellings and high- 

density developments, location of health care institutions and even the presence of 

recreational areas [Salvenechi96]. The type of charactenstics used to evaluate a region 

depends greatly on the type of industry being studied. For this reason it is valuable to 

investigate different methods that provide some heuristics regarding which demographic 

features within a trade area that should be evaluated. The following literature section will 

describe many of the potential market opportunity analysis methods. 

Geographic retail market analysis is not a new field and many methods exist for 

analyzing location. The purpose of this literature search is to identify some of the 

previously developed measurement rnethods used in industry. m o r t  is made to highlight 

suitable applications for anaiyzing retail-banking environments. This section identifies 

some existing indices used for measuring market potential and retail outlet performance 
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while subsequent sections identiw some more involved performance measurernent 

models. 

3.3.1 Space-Sales Ratio Method 

This method assumes that a retail location's share of the retail trade area will be 

proportional to retail space This assumption implies that the size of the store will 

directiy reflect its ability to draw customen to its location. The space sales ratio can be 

derived by the following three steps: 

Estimate the trade area by subjective judgement. Typically a circle with the radius 
equaling the distance a customer is willing to travel. It is usually better to 
examine a couple of different circles to forecast travel patterns 
Combine the data on per capita sales of the area with the population. Therefore 
(# of people) x (per capita sales) = sales potential. 
Compare the size of the outlet to the retail space (in that category) in that area. 
The result will be some % of area the location covers (in square feet) or a % of 
retail space. Then multiply this percentage by the sales potential in the area in 
question. 

The result of these actions is the Space-Sales Ratio Method (SSR) 

This index assumes the larger the square footage the larger the SSR and therefore more 

oppominity. Using just this method has several disadvantages. To begin with, if the 

trade area is not properly defined, the index may be rneasuring the wrong area. In 

addition, the method requires specific retail information for the trade area, which may not 

be readily available. If the information is available it should be adjusted with particular 

store information like the chah's average sale per square footage if possible. Not only 

does this method ignore a manager's ability, marketing and merchandising techniques 

that may eRect sales, it also dangerously assumes that square footage is a reflection of a 

store's market share [Ghosh87. When applied to the banking environment this 
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assumption is most definitely incorrect however some other indices not based on size of 

retail location are available. One of these methods is the Sales Activity Index. 

3.3.2 Sales Activity lndex 

The Sales Activity Index (SM measures market performance based on a ratio of the 

specific market area as a percentage of the national sales to the percentage of the market 

population to the national population. 

SrII = filarket Suies/Nationni Sales) / @iarker Population/;;Vationai P o p  lntion) 

This measure provides a good indication of the performance of retail stores 

[Brockway98]. It requires detailed financial information not only on the given location 

but also the entire business segment's performance. When studying numerous competing 

firms, this data may be difficult to obtain. Hence, it would be difficult to evaluate bank 

branches with this measure. Another mode1 that incorporates sales data with other 

dernographic characteristics is the Buying Power Index. 

3.3.3 Buying Power lndex 

The Buying Power Index (BPI) was developed to reflect the market potential for 

consumer goods that are frequently purchased and moderately priced. This measure is 

not recommended for industrial products or high-priced consumer goods that face 

selective demand. The BPI is a weighted measure combining effective buying income, 

retail sales and population [Brockway98]. 

- -- - . - - 
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BPI rates the overall sales potential for an area, expressed as a percentage of the total 

retail sales potential in a country. The weights are as follows: 

BPI= 0.5(Y~fccountry'sbuyingincome*) 
+ O. 3(Y6 f retail sales) 
+ O. 2(YmjpopuIation) 

*EJective buying incarne is personal income a&stedfor rares. 

It should be noted that even modifications to the BPI do not measure market potential 

alone. BPI measures the interplay of demand and supply that creates market 

opportunities. The market rnay have potential but the level of competition rnay be fierce. 

Similarly, the BPI rnay indicate low potential in an area but there rnay be opportunity in 

the area because of the significantly low level of competition [Ghosh87]. In this way, a 

method that incorporates competition rnay be more ideal for a branch banking study. 

Despite the fact that competition is excluded from this mode1 the introduction of effective 

buying income rnay be a good addition to an opportunity mode!. This measure would be 

usehl in a bank branch evaiuation. ho the r  measure that incorporates effective buying 

income is the Net Trade Flow Index. 

3.3.4 Net Trade Flow Index 

This measure expresses retail sales as a percent of effective buying income available for 

retail purchases in a given market area. The main assumption in this measure is that 

retail purchase is about 50% of effective buying income and therefore a rate of 50% or 

more indicates a strong market sector. This measure has some weaknesses prim&ly 

because it does not take into account differences in non-retail expenditures in the area. 

For example some areas may have larger housing costs, home mortgage interests and 

utility costs that wiil reduce the actual effective buying power that residents have 

[Brockway98]. The incorporation of non-retail expenditure costs in evaluation has 

potential application within a branch study. However this method still does not 

incorporate competition within the region. One method that does is called the Index of 

Retail Saturation. 
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3.3.5 lndex of Retail Saturation 

The Index of Retail Saturation ( R S )  incorporates the number of competiton using the 

number and size of retail locations and the retail expenditures made by the customers in 

the region. The index measures cornpetition the following way. 

IRS(i) = {Poplation(i) x fer Cupiia Retail Erpendïncre (i) )Reluil Selling Space 

That is the population in region i multplied by the retail expendinire per person divided 

by the total arnount of retail space in the region (al1 competiton measured in square 

footage) creates the IRS. IRS is the measure of demand relative to supply, a low value 

indicates saturation of the area, a high value indicates more opportunity. It is only useful 

when compared with some nom. The n o m  may be a standard set by the retailer based 

on past experience. Altematively relative attractiveness of different markets can be 

ranked using this index [Brockway98]. 

3.3.6 Summary of Factors to lnclude in an Opportunity lndex 

This concludes the review of potential index models, which could be incorporated into a 

bank branch opportunity index. Some of the main issues pertaining to bank branch 

analysis have been identified through this review. First, the inability to collect sales data 

for numerous financial firms eliminates the possibility of directly incorporating many of 

these indices. However there are some major factors which should be included in the 

analysis of bank branches. These factors include population, income and expenditure 

data from customer areas as well as including the nurnber of cornpetitors within the study 

region. Now that several issues regarding what to include in opportunity m e a s m e n t  

have been addressed the question of how to incorporate them into an effective anaiysis of 

retail locations arises. The following section outlines three possible methods. These are 

the anaiog method, regression analysis and the multiplicative cornpetitive interaction 

model. 
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3.3.7 Analog Method 

The analog method was popularized by William Applebaurn and is now often referred to 

as the Applebaum method. The foundation of this method is to use an existing store or 

set of stores to forecast sales. That is, stores that are similar or analogous to other stores 

are used as a basis for cornparison. This method requires the detailed use of surveys in 

order to denve trade areas. Also, it only incorporates population and sales data for the 

analysis of individual stores. Through previous research it has been ident5ed as a good 

method for determining market penetration and trade area boundaries as well as 

forecasting sales at new sites and planning advertising and promotion [Ghosh87]. 

The following are steps to undertake when performing an Analog analysis: 
1. Identify retail outlets analogous to the proposed facility as far as store charaaeristics, 

custorner shopping patterns, socioeconomic environmen6 demographics and 
competition. 

2. Perform "customer spoaing" which uses in-store interviews or information from 
customent checks and store credit card use to generate customer data. 

3. Determine the vade area through plotting customer residences on a map. 
4. The pattern of customer origins and the relationship between market penetration and 

distance c m  be seen on the map of plotted customen ("distance decay effect"). The 
circle containing 75980% of customers is used to demarcate the spatial extent of the 
trade area of the specific outlet. 

Based on the map of custorner origins and information on customer spending patterns, the 

market share and per capita sales of the analog store in each distance zone can be 

calculated. An example of this calculation for both a 0.5h and a 1 km circle radius is 

provided in the table 1 below. 
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Table 1: Calculation of Applebaum's per Capita Sales 

It is recommended that more than one analog store be used in the analysis to ensure that 

the numbers generated are really representative of the expected values. Once determined 

these analog expected values can be compared to other locations to measure performance 

and oppominity. Advantages of this method are that b y using nurnerous analog locations 

the bias of the benchmark can be reduced. In addition, this method of customer sponing 

using actual customer locations actually incorporates the topography of the region as well 

as local market conditions. In this way, the trade area definition is the most accurate 

method available. 

One disadvantage of this method is the method reliance on quantified experience and a 

subjective judgement in selection of analog sites [Ghosh87]. In addition this method 

requires detailed sales information and does not include the consideration of demographic 

charactenstics. One method which evaluates the effect of numerous dernographic and 

cornpetitive information on retail sales is Regression Analysis. 

3.3.8 Regression Analysis 

Regression analysis assists in determining the relationship between variables within a 

model. In the case of retail analysis, the effect certain variables have on sales 

performance is often a good indication of which factors best measure oppomuiity 

[Salvenechi96]. 
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A regression model is used to determine the factors that influence the performance of 

retail outlets at particular sites. It allows the systematic analysis of trade area 

characteristics, site variables, store characteristics and the rneasure of competition in a 

single framework. Retail variables that might be investigated include, parking spaces 

with in 200 ft of the location, number of competitors within one half mile, or population 

within one mile. For best results the method requires information for a large number of 

existing stores. 

The regression model is formulated in the following way: 

where Y - is sales or profitubility 
xi - is the ith rneasured variables hypothesired to effect store performance 
bi - is the ith regression CO-eficient representing the rnagninlde with which xi 

effects profirobility 

The variable to be included within the mode1 can be ascertained from past studies or 

represent the analyst's judgement and management considerations. Studies usually begin 

with a large number of potential explanatory variables and then use "stepwise" regression 

to identify the other variables most highly related to performance. Convenely an analyst 

may also start with a small number and work up to include more variables. Caution must 

be taken to ensure that an equation with too many variables does not result in a 

mathematically impressive, but unreliable estimate of sales. Numerous variables often 

present interpretation problems (either too conservative or too optimistic) [Ghosh87]. 

Some other situations to be aware of when perfoming regression analysis include 

muIticolinearity, heterogenity, and problems associated with store image. 

Multicollinearity implies that there is a significant inter-correlation among independent 

variables because variables measure the sarne underlying phenornenon. Regression 

theory requires that variables be independent and if too many related variables are 

included, the model will yield unreliable parameten. Multicollinearity can be detected 

with correlation analysis, toleration values or split half analysis. Second, heterogenity in 

- ppp - - - - 
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the types of stores is also a concern. Stores having significantly different locations (ie. 

urban, suburban, rural) cannot be studied together. In these cases, different models with 

different variables will better describe different areas. The final problem related to retail 

analysis is measuring store image. As mentioned before, attractiveness variables ofien 

represent the analyst's judgement and may not actually represent customer behaviour 

[Ghosh87]. 

Despite these concems, regression analysis has ofien been used to identify the factors 

with the greatest impact for many retail business including; grocery stores, clothing 

stores, liquor stores, convenience stores, hospitals and banks. In aimost al1 of these 

studies, population size and demographic composition effect retail industries most. Sales 

also often have a positive correlation with service factors like promotion and advertising 

[Salvenechi961 

For some regression studies, it has also been found that competition has a complex 

influence on performance. Some studies cofirm that the farther a store is from its 

cornpetitor the better its performance. However for other industries performance is better 

with clustering (because of oppominities for multipurpose and cornparison shopping such 

as the environment that exist in food courts in malls) Porter981. This indicates that 

consideration must be given to whether or not the bank branch networks perform best 

under cluster or avoidance strategies. One methodology that takes competition into 

detailed consideration is the spatial interaction rnodel called the Multiplicative 

Competitive interaction (MCI) model. This analysis approach is detailed in the foliowing 

section. 

3.3.9 Multiplicative Competitive Interaction Model 

The foundation of the Multiplicative Competitive Interaction (MCI) methodolog cornes 

From the gravity model suggested by HufY [Ghosh87]. As mentioned in section 3.2.2 of 

this thesis, HUE derived a utility rneasure which determines the "use" a given customer 

would have for frequenting a given retail location. This utility function was based on 



how attractive the location was and how far the customer would have to travel to get 

there. Huff further argued that when consumen have a number of alternative shopping 

opportunities, they may visit several different stores rather than restrict their patronage to 

only one outlet. Therefore, trade areas are probabilistic rather than deterministic. It is 

from the evolution of the Huff model that the MC1 model came to be. The MC1 model 

uses Huff s utility measure to denve the probability of a given customer frequenting a 

given location. The probability is formulated in the following way: 

where: k is the set of cornpetitors und 
LI, is cusromer i S perceived utility of store j 

That is, the probability of a consumer at residential zone i patronizing facility j can now 
be written as: 

where: IZ.lrj the product of the lth attractiveness characteristic of retail altemutive j 
k is the set of aitematives considered by individuais at origin i 
a is the weight parctmerer associated with atîractiveness factor i. and 
p is the purameter associated with distance (negative value) 

The MC1 model is very popular in industry because it permits retailers to establish the 

parameten of an equation that estimates the probability of a household resident at 

location i patronizing a store at location j. In this conceptual lrarnework, a "probability 

surface" provides the estimation of the trade area around each store. Based on the 

probabilities calculated between al1 neighborhoods and retail locations in the system, 

trade areas can be defined with a great deal of flexibility. For example, a primary trade 

area may be set as those neighborhoods that have probability values greater than 0.3 and 

a secondary trade area set as probabilities less than 0.3 but greater than 0.1. One of the 

main advantages of creating trade areas in this manner is that the likelihood of 

overlapping trade areas is implicit within the model. The case of overlapping trade 

regions makes for a much more realistic analysis. 
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Once probabilities have been calculated for a given neighborhood they can be 

incorporated into a regional analysis. The main use for these probabilities is to adjust the 

demographic characteristics of a neighborhood to better approximate reality. One 

possible adjustrnent is to estimate the expected number of custorners from a particular 

neighborhood by multiplying the number of people within that neighborhood by the 

probab ility of that neighborhood frequenting a given location. S irnilarl y exarnining the 

average expenditures (in the specific retail category) of that neighborhood and combining 

those numbers with the calculated probability can assess expected sales. In addition to 

the oppominity available within a region, MC1 can also be used to anaiyze the impact of 

a new store on a network of existing stores by exarnining the resultant change in 

probabilities. 

Some further improvements cm be made to the MC1 model by taking "intervening 

opportunities" into account. Intervening implies that a particular store is less likely to 

receive patronage from a given neighborhood if customers have to travel past other stores 

in the same category. In addition, using shonest path distances through the road network 

rather than simple straight-line distances can make an improvement to the distance 

measure [Dudley98]. 

In generai, there are several main advantages of employing MC1 for an analysis. Fint, 

MC1 explains customer behavior probabilistically rather than deterministically which 

better emulates the actual retail environment Second, the model can incorporate many 

different store characteristics to best tailor the model to the industry. Third, the MC1 

model explicitiy incorporates the cornpetitive environment in the evaluation of the store 

sites. Finally, MC1 probability results in great predictive power when analyzing the 

effect new retail stores will have on an environment [Ghosh87]. 

The MC1 model needs detailed preliminary research to properly define the factors used as 

a representation of store attractiveness. In addition, after the faaos have been identified 

the a and B parameters must be estimated. OAen, the estimation of these values is 



extremely dificult and assumptions made yield probabilistic results that are dficult to 

validate [Jain79]. 

These advantages and disadvantages provide a clear understanding of the strengths and 

limitations of the MC1 model. Even &er taking into consideration ail of these factors, 

the MC1 model has been selected as the best tool to employ in the calculation of a bank 

branch opportunity analysis. There are three main reasons why MC1 was chosen as the 

most effective analysis rnethod. 

1. Flenibility: The MC1 mode1 is extremely flexible and can be incorporated into 

virtuail y any retail study. This Bexibility will allow the selection of variab les that 

apply exclusively to the branch banking industry. In addition, the opportunity 

measures combined with the probabilities denved are equally as flexible. This 

flexibility will allow investigation of the effect of different variables and will help 

in interpreting results. 

II. Cornpetition: Inniitively, the MC1 model is very attractive for analysis. Much of 

this appeal cornes from the faa that virtually no assumptions are made to divide 

the regions in which competitors operate. The implicit incorporation of 

overlapping trade areas allows the analyst to consider the possibility that a given 

custorner may not just frequent the closest location. This model formulation 

berter reflects customer behaviour than many of the more restrictive rnodels. 

m. Consideration of Numerous Locations: For this study, one of the greatest 

draws to the use of the MC1 model is that individual locations need not be singled 

out individudly for analysis. In this way, a whole system of branches rnay be 

analyzed at one tirne. 

The next stage in incorporating MC1 into an index measurement is to identify specifically 

which variables should be included to ensure that the analysis is tailor made to the bank 

branch application. To identify pertinent variables in bank branch analysis previous 

branch studies are reviewed, this is done in the following chapter. 
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CHAPTER 4: PRE;VIOUS W O R K  I N  B A N K  = R A N C H  A N A L Y S ~ S  

4.0 Bank Branch Performance Analysis 

Work in Private lndustry 

This chapter provides a review of previous research done within branch banking. The 

goal of this exploration is to find comrnon factors, which can be used to rneasure the 

opportunity within a bank branches of a region. Before explorhg these published works 

it should be noted that, in general most of the work highlighted was perfomed nearly 

twenty y e m  ago. This does no< by any means, h p l y  that no work has been done in the 

field of branch banking since these studies. Literature search suggests that the study of 

branch banking has rnoved from the academic forum to the private sector. Once 

practitionen adopted the academic results, numerous studies of branch banking 

opportunities are now available from consultants or are perfomed by the banks 

themselves. Consequently, much of this information is proprietary and not available to 

the public. 

Through consultation with several individuais from the fmancial services industry a basic 

understanding of the methods employed for branch analysis were attained. Since banks 

have, very detailed information on al1 their customen and their individual profitability, a 

detailed branch analysis approach can be taken. It is common for banks to plot the achial 

locations of al1 their clients. This information is obtained from their existing database. 

To m e r  augment this measurement clients are oRen segregated by their profitability. 

That is, the banks use historical information about their clients including the amount of 

service required and the income to determine how profitable the individual client is. This 

type of study often results in large color coded pin maps of study areas surrounding a 

bank branch. This method of study is similar to that of the analog method mentioned in 

the review of retail models in chapter 3. 

There is an overail impression that most of these studies are done on an individual, 

branch by branch basis to evaiuate a specific branch's performance. In addition, the 

treatment of cornpetition within these studies is unknown. It is also inferred that 
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Geographic Information Systems (GIS) for data management within banks is in an 

intmductory stage. 

The study of opportunity by these banks has a decided advantage over many studies in 

that the profitability of the customen are known. What is not known however is the 

profitability of potential customers within the study region who currently patronize 

another financial firm. The goal of this research is to develop a rneasure of opportunity, 

which allows the consideration of the presence of numerous other financial firms within a 

region. For this reason, a different measure of profitability and oppominity must be 

developed. To assist in determining these measures, previously published research is 

now reviewed. 

Some Generally Accepted Pnnciples 

Before delving into specific bank research it is useful to examine the generally accepted 

retail principles that likely &ove the variables chosen for bank branch studies. First, it is 

generally understood that the assumption of fixed demand within a region holds tme in 

nearly every retail environment. That is, retail sales in a market are determined by 

environmental factors such as population and income. To quant* just how significantly 

demand was fixed by population characteristics, Ferber performed a study in 1958, 

investigating the variation of total retail sales within Illinois communities with 

populations above 10,000. This study showed that the community size and distance 

could statistically account for about 95% of the variation in sales between neighboring 

communities [FerberSI]. Clthen have shown that variations in per capita income 

consistently accounted for a significant portion of the variation in total retail sales within 

di fferent geographic areas FgieneBO]. 

The use infoxmation on per capita sales, population size and expected market share to 

calculate expected sales is very common in retail evaluation. Ofien the method of 

incorporating demographics into the analysis is to m o d e  the per capita expenditure 

probability for each region based on characteristics such as age, family type, or stage of 
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life cycle. Each expected per capita sale is then adjusted to reflect these population 

characteristics Forbes761. 

In addition to outlining major variables thought to affect the opportunity in a general 

retail environmen< it is important to get a general idea of the dollar amount of deposits 

necessary for a bank branch to operate. A study from the Appraisal Journal in 1994, 

provided a detailed analysis of a bank branch network's operating environment to 

determine if it was a viable operation. The study provided some useful guidelines for the 

branch evaluation. For branch sites contained within high-cost, densely populated, 

affluent areas (New York City for example), a minimum deposit base of $40 million was 

required for continued branch operation. Similarly, for low-cost, less densely populated, 

less affluent areas (such as upstate New York), a deposit base of S20 million was 

necessary for a branch to be considered a viable operation. The study claims that if these 

parameten are met, the highest and best use of the facility is probably continued bank 

operation [Schafer94]. in this study of Canadian branches, very diff'erent deposit bases 

may be expected however, these deposit values do provide a measure of the different 

expectation for branches in different communities (urban or suburban). This evidence 

fiuther supports an index method for branch anai ysis which helps to compare a branch's 

opporninity to that of the region in which it is operating. 

Now that these generally accepted principles and variables for forecasting retail demand 

in regions have been outlined, various bank branch studies will be examined. 

Regression Analysis in Branch Opportunity Evaluation 

As mentioned in chapter 3, regression analysis is a common method of determining the 

variables that may eEect retail performance. Mer these variables and their 

corresponding magnitudes of effect have been determined the regression mode1 can be 

used to calculate expected performance. Table 2 provides a bnef summary of four 

regression analysis studies performed specifically for branch analysis. It provides 

information about the author of each study, the date the research was performed as well 
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as the type of branches studied, the performance variables evaluated and the variables 

found to be correlated to performance. 

Table 2: Summary of Regression Analyses on Bank Branches 

&~. ' Savings and loan mean annuai the proportion of the population 
X%7 branches swings Mo13 more than 65 years old 

population growth rate in the 
ares 

-~*~*~~***t**~..*.C~*-~.~-------.*.---~~.~~~~~~.~~~~*******..*o~~o~*.***.*~---*-------------~**-~-.-~~*---*-----*.---- 

number of other bank offices in 
Aleranderson. Full service net e d g s  the are% 
1969 commercial 9 income level of population 

percent of population aged 45- 
CIawson . Savings and loan netsavings 65 
1974 branches e'ctenor attnctîveness of the 

bmch 
. * . - ~ * * . . ~ * ~ . * * * . . * - . * * . . - - - - - * - - * - - - - - - . * ~ * ~ ~ ~ - ~ ~ * . ~ . ~ ~ * * ~ ~ - ~ . . * . * ~ ~ * ~ * . - - * ~ - ~ ~ - - ~ - - - - - - - - - - - - - ~ * . - - . - - - - * - - * - - - - - - . .  

median house hold income and 

To provide an example of the types of factors evaluated, a detailed description will be 

given of both Clawson's and Olsen and Lord's studies. 

Clawson performed research in 1974 on several branches within the Northeastem United 

States. Clawson simplified the conceptual mode1 of variables by segregating them into 

blocks. The three blocks selected and there associated factors are Listed beIow. 

Population characteristics 
Number of renter-ocnipied dwellings 
Total savings held in al1 local Savings and Loan facilities, divided by local 
population 
Income per capita 
Median value of owner-occupied homes 
Number of persons age 45-65 
Number of persons age 65 and over 
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2. Cornpetition characteristics 
Number of competing Savings and Loan facilities 
Population per Savings and Loan facility 
Number of commercial bank facilities 
Average net savings gain of location cornpetitors over 12 months 
Share of total local savings held by local main and executive offices of the 
cornpetiton 

3. Branch characteristics 
Retail sales per year 
Measure of 1 or O if the branch $vas within a formal shopping center 
Mrasure of 1 or O if the branch was opposite a formai cenrer 
Measure of 1 or O if the branch was approaching a formai center 
Measure of 1 or O if the branch within the central business district 
Measure of 1 or O if the branch was a free-standing building 
Ageofbranch 
Exterior attractiveness rating 
Interior décor rating 
Parking Adequacy rating 
Branch Advertising and promotion cost 

Clawson hypothesized that the variables that fell under each of these categories are likely 

closely related and should tend to reflect each other's condition. Analysis of these 

variables was undertaken using stepwise Iinear regression anaiysis. The resulting 

variables with coefficients that effected net savings over a one-year period (sorted 

according to increasing R') are found in Table 3 below. 



Table 3: Results of Clawson's Stepwise Regression Analysis 

& ~ a n d e x w ~ e  
ofices' 
Population per facility ' f 

, R d  sdes 
Rentem . . 

Population : . : L47*WS. i 
Brrinch + 2131.404 1 
Population , t142i 
Brand 29.987. : 
Cornpetition 55.401 j 

Cornpetition : 0.087 i 
Branch 20531 / 
Population 1' -52,925 
B ~ c h  -2505.0.12 i 
(In ter cep t) 4342.863 i 

In this study, competition variables as a group explained 52.0% of savings while 

population characteristics and branch efforts explained 2 1.9% and 17.6% respectively. 

These results imply that competition is a major factor in branch oppominity and must not 

be omitted From analysis. In addition it is very useful to include population and branch 

characteristics. These results will now be compared with the impact similar variables had 

on Olsen and Lord's study of savings and loan branches in North Carolina. 

For their study, Olsen and Lord chose to measure the average daily checking and savings 

deposits of 12 branch offices over a one-month period in 1975. Initially seven variables 

were chosen. These are Iisted below: 

Purchasing Power 
Median household Income 
Percentage of housing uni6 that are renter occupied 
Employment level in area 
Retail square footage (other businesses in the area) 
Number of competing bank's branches in the area (including intemal competition) 
Trade area overlap with branches of the same bank 

Once determined these variables were divided into different categories. The detailed 

description of the measurement of these variables as well as the category they fell into 

are: 



Demand: 

Dl: Equated Purchasing power measured as the number of households multiplied by the 
average household income of the area (1.5 mile trade area radius). 

D2: Employment Level in region measured as the number of individuals working at 

establishments in the vicinity of the branch office (0.5 mile radius*). 

D3: Amount of retail square footage in region (0.5 mile radius*). 

D1: Household intome of individuals in arèa (1.5 mile tradr arei radius). 

D5: Percentage of housing units renter occupied (1.5 mile trade area radius). Number of 
renters was suspected to be negatively correlated with deposits based on the 
hypothesis that renten would be in a different stage of life. 

* The smailer area was used both for employment and retail square footage because research 

(O'Brien 1973) revealed that customen do not travel as f u  from th& place of work or 

shopping as h m  their residence whrn visiting a bank office 

Supply Variables: 

SI: Number of competing branches (1 mile radius) 

S2: Intemal cornpetition. This factor was considered due to the fact that the distance 
between a bank's branch offices can affect the deposit levels (two branches may split 
the market resulting in lower deposits). This variable was recorded in binary fom 
with the value 1 implying that there was a sarne firm branch within a 1.5 mile radius. 

** Both these Supply variables were expected to be invenely related to deposits. 

Performance: 
Pl:  Average daily consumer checking account deposits ($1,000) 
P2: Average daily consumer savings account deposits ($1,000) 

The authon of this study used a stepwise regression procedure to identify the variables 

that had the greatest impact on the two performance variables. It was found that median 

household incorne and total retail ft2 accounted for 72% of the variation in daily checking 

account deposits. Cornpethg branches aiso had a negative effect but the CO-efficient was 

not as hi& as expected (0.5 coefficient). This positive coefficient suggested that the 

subject fm 's  branch offices had the highest volumes in areas where there were many 

offices of competing f m s .  However, when the effects of median household income and 
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retail square footage were controlled, the expected inverse of negative relationship 

emerged. The resultant variable coefficients of this model are Iisted in table 4, below. 

Table 4: Results From Market Area Analysis Models 

C h d n g .  Income (t-valut 336) 
Accmt Retail square footage @2365. .32 ,t7 
Depasits: . (t "Ine 3.36) 

External Cornpetition -8.6889 .77 .a5 
@ value 

Purchaaing Power 0&0021 .57 ,Sr 
Savings ' (t unlue 6.25) 
Accaunt Employment 0,0375 .77 .20 
Deposits (t vaiae 3.93) 

Percentage of renters -1.2973 .al .O4 
ft vdue t.M) 

in both the checking and savings models population and income contributed most to 

performance. Employment, number of retailen in the region, extemal cornpetition and 

number of rentes also had an effect on performance in this model. 

Aithough these studies evaiuated various population and socioeconomic characteristics it 

is evident that in dl cases the performance measure of deposits was effected primarily by 

three anributes. These characteristics are number of cornpetitors, incorne level of 

population and percentage of population. Now that these characteristics have been 

identified, rnodel formulation cm begin. 
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5.0 Model Formulation 

The above sections have outlined the problem, issues and some possible methodologies 

for analyzing the environment of bank branches. Using this information and consulting 

industry specialists, the following methodology for denving an opportunity index 

evo lved. 

5.1 Development of the Utility Function for Financial Institutions 

This study will incorporate the Multiplicative Cornpetitive Interaction (MCI) model. The 

MC1 rnodel is very flexible in that many attractiveness factors c m  be incorporated in 

order to ensure the model properly reflects actual customer behavior. The model also 

explicitly incorporates distance as a convenience factor that reflects known bank branch 

customer behaviour. 

The model will parallel customer behaviour because the probability of a customer in a 

region frequenting a branch will be based on the argument that shopping patronage 

patterns depends on the consumes' evaluation of the relative utility of each branch. 

Recall that, the utility function for a retail location can be formulated as a relationship 

between how attractive a branch is and the distance a customer is away from that branch: 

iYhere Aj is the attractiveness of the branch j 
D, is the distance between nisrorner i and branch j 
a and pare  parameters t h t  rejIect a automer's sensitivity to brctnch 
attractiveness and distance respective@ 

Recail that, P will be negative because the fanher a customer is from the branch, the less 

utility the customer will have for the branch. If the mode1 has a very large negative P 
then the formula approaches the nearest center hypothesis. In Reilly's formula the values 

for a= 1 and p= -2 are fured. In practicality actual mtomer choices could be used by 

banking f m s  to detemine consumer utility functions (thereby calibrating the model to 

best fit observed consumer shopping patterns). In the model for this thesis, customer 
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information is not available for every branch of every financial institution. In addition, 

little customer behaviour research is available to evaluate the sensitivity financial 

services clients' have towards distance. For this reason the assumption made in Reilly's 

formula will be adopted. That is a value will remain 1 and P will have a value of -2. 

The idea of a customer randomly frequenting many different fmancial institutions is 

unlikely. A customer may, however, choose a few different firms to provide different 

financial products. Studies have shown that bank branch selection is mostly a function of 

convenience. Although it was difficult to find rigorous scientific literature, it is generally 

accepted that convenience is not only inversely proportional to distance but is also 

affected by the opportunity to perform numerous activities in one outing. Specifically, it 

is postulated that branches closer to other retailers such as supermarkets, pharmacies and 

multipurpose locations such as rnalls will be more attractive to a customer. 

Hence, a method for scoring each branch location was developed to reflect the 

convenience attraction of a branch location. Numbers were chosen through interpretation 

of the frequency and the planning of shopping trips to three specific locations (grocen, 

pharmacies and shopping malls). It must be noted that the numeric values themselves are 

relative and do not represent any quantitative measurement. For analysis, proximity radii 

are evaiuated for each type of retail location (grocen, pharmacies, and malls) and points 

are given accordingly to branches. The method is outlined in the following table. 

Table 5: Rolàmity Scoring Method 

Radius (r) 
0.25 km 

0.50 km 

1-00 km 

Routine Purchase Category Points 

Malls 
P hamacies 
Supermarkets 
Mails 
P hannacies 
Supermarkets 
Malls 
Pharmacies 

Supermarkets 1 15 
10 
S 

15 
10 

5 
15 
10 
5 



For example. the center of the concentric circles below is a Bank of Montreal branch 

located in Richmond Hill. The rings illustrate the i km. 0.5km. and 0.25km radii 

investigated. The bluè stars in the diagram represrnt pharmacies while the green squares 

rcpresrnts the location of grocers. The two diamonds are the two malls in the area. 

Figure 3: Example of Proximity Sconng 

* 
BANK OF MONTREAL 

In this situation the proximity score for the branch would be the tollocving: 

0.25 km radius: 1 grocer. 2 malls and 1 pharmacy 1 ( X O )  + 2( 160) + I(80) = MO 
0.5 km radius: No retailers 0(601+ O(40) + O(20) = O 
t km radius: 2 - grocers and 2 pharmacies 2 m i +  0110)+ 2 ( ~ ) =  40 

Total Proximity Score = 680 

This method c m  be used to determine the attractiveness score for each branch in a data 

set. Now that a proxirnity score of this branch h a  been determinrd (Al" = 680 points). 

suppose a customer located 275m away from the branch is evaluating the utility of 

- - 
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frequenting that branch. R e d  that, in this thesis formulation the value paxameter a in 

Aia will be one so the utility calculation will be the following: 

Uti fity: LI, = Af D{ = (680 pts)' x (7 3m)-' = O. OU9 

nierefore. the u t i l i ~  this customer has for this Bank ofillntreal bronch is 0.009. 

Another aspect of convenience is the issue of the predominance of a fm in the region. 

For example, if a number of a consumer's fnends, family and business colleagues have d l  

had positive experiences with a certain branch manager then their recommendation is 

likely to lead that customer to approach that particular branch with their business. The 

converse situation is probably also mie with the quality of service and number of yean a 

branch has been in operation affecting market share. These factors may not have as large 

of an effea in urban areas however they are illustrated in areas such as the Niagara 

Peninsula region. In this area the predorninant f m i n g  industry causes more consumen 

to gravitate towards the flexibility of the credit union stxucture over traditional banking 

restrictions [Gordon99]. Due to this fact another ideal atûactiveness factor that could be 

examined in the model is a measure of market share (a firm's predominance) fiom CBA 

data. The CBA colleas detailed information from al1 of its members and publishes 

summary data for its memben with regards to market share in certain regions. This 

values could be incorporated into the MC1 model as a second attractiveness factor, Aza, 

where a = 1. Inclusion of this data would make the model more robust, however 

currently detailed data regarding market share is considered proprietary information and 

is not available to the public. For this reason it could not be incorporated into this study 

and proximity score is the only attractiveness factor included in this model. 
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CHAPTER 5:  [~PPORTUNITY INDEX MODEL FORMULATION 

5.2 Cornpetition Analysis 

Now that the utility of a customer frequenting a certain branch can be determined a 

probability surface can be derived. The Multiplicative Cornpetitive Interaction Mode1 

uses the probability of a customer visiting a particulas outlet or the probability with which 

an individual chooses a store and the utility of the other stores from which a customer has 

to choose. 

In this way, the following probabilistic formulation cm be made. 

Where k is the set of cornpetitors 
and U's are the custorners'perceived utifip of each store 

This model provides, for each customer, a probability of the customers in that area 

frequenting a specific branch given the location and anractiveness of cornpetiton in the 

area. Mathematicdly, the probability of a consumer at residentiai zone i patronizing 

facility j can be written as: 

- P, - 
&I a:)W 

where LMg is the product of the rneanrres of branch j's 1 characteristics 
D is the distance between customer and branch 
k is the set of branches considered &y customers at origin i 

Using this model it is possible to define the probability of customers at a certain origin 

frequenting a certain branch. This probability measure will be the base fiom which the 

subsequent oppominity index is derived. With this base of how a region is going to be 

studied consideration must be given to which region to study. The following section 

addresses this issue. 
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CHAPTER 5:  OPPORTUNITY INDEX MODPL FORMULATION 

5.3 Consumer Choice Region 

One of the most vital components of branch oppominity rneasurement is determining the 

area which to measure. Ideally, it would be best to data mine the location of each 

branch's clients for each bank from an existing customer database and determine exactly 

from where residential customers travel to use branch services. In this work however, 

the goal is to provide a basic idea of opportunity for any branch given that detailed 

customer data is not available. 

The goal of this study is to analyze an entire region. That is, no segment of the 

population can be excluded nor can any branch be excluded. For this reason inter-branch 

competition will be considered. In general, a particular fin rnay not be concenied about 

whether a client is using the services of one or another of their branches, however, when 

exarnined from an individual branch's perspective, business (in the form of number of 

transactions performed) is affected if another branch is chosen. That is, branches fiom the 

sarne bank will compete, in essence, for branch transactions. Thus every branch must be 

considered. 

Despite the fact that al1 customer areas and bank branches must be considered it is not 

necessary to evduate each area for each bank branch. That is to Say, there is a region 

outside of which a customer no longer considers banking. This region may be quite small 

for urban areas and larger for rural areas. To help compensate for this phenornenon this 

study will avoid the traditional method of defining a branch's trade area using a circle of a 

given radius to assign the customer areas to each branch. Instead of this method, the 

trade area will be defined by assigning branches to customer areas. Hence, a set of 

possible financial institution choices for each client area is created. Using this method 

(descnbed in the section below), it is hoped that the problems associated with defining a 

standard trade area radius wiii be reduced, however, a couple of significant assumptions 

must be made as a result of this approach. 



Thus, instead of making an assumption about the radius of a branch's trade area, an 

assumption about the number of branches that a customer would consider, is made. That 

is, a circle containing a chosen number of branches will bind the banking region of each 

client area. In this study the assumption of a customer considering 10 competing 

branches of any firm is made. In this way, the probability of customen in a census 

Enurneration Area (EA) frequenting the ten closest branches will be determined. The 

diagram in Figure 4 below illustrates the construction of the customer choice region. 

Figure 4: Customer Choice Region 

Legend: - Centroid of customer area in question 

8 - Bank branch which falls within 10 branch circle radius 
- Bank branch not considered for the Customer Area 

In this way, the centroid of each customer area (EA) will be considered the location of a 

customer and the utility of that group of people frequenting each of the ten closest 

branches will be calcuiated. In this study, EAs were chosen to ensure that 

maîhematically, there would be significantly more customers than branches being 

assigned. 
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Note should be made of another major assurnption this method makes. It is assumed that 

a client's banking region should be derived based on proximity to that client's residence 

(home) and not defmed by place of work. Little information could be ascertained 

regarding client banking behavior around the work place. Ll addition to the lack of 

customer workplace behavior information, census data provided by Statistics Canada is 

collected based on residence as opposed to work place. These data constraints caused the 

assumption to build banking regions around residences. 

The assignment of ten branches to a customer residential area has been made to 

compensate for problems associated with assigning set radii for branch trade areas. This 

method, hopefully, improves the sensitivity the model has to distance in both 

concentrated urban areas and spacious mral areas. As mentioned before the utility of 

each branch to the given customer will be calculated using the distance and amactiveness 

factors provided for by the MC1 model. These probabilities denved €rom the MC1 

analysis will then be used to determine the proportion of the business each customer can 

give to each of the ten branches. The following section describes the practical 

implementation of these calculated probabilities. 

5.4 Opportunity Anaiysis 

In ternis of analysis, the vade area determination and probability calculation methods 

descnbed above will help derive a matrix, which contains each of the customer areas and 

each of the branches over the entire area of study. Since this study is EAs as customer 

area the matrix will contain row entries for each E A  Each EA will have 10 probabilities, 

which sum to one. The columns will contain the probability of that consumer group 

frequenting that branch location. When examined, the columns, which represent the 

derived branch's trade area, may sum to much greater than one. Table 6 below provides 

an example of this matrix. 
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Table 6:  Robabiliw Matrix 

EAs 
eal 
ea2 
ea3 

e;ilV 
Total 

Branches 
b l b2 b3 . . . bB CP 

P(ea1,bl) P(eal,b2) P(eal,b3) . . . P(ea1,bB) I 
P(ea2, bl) P(ea2, b2) P(ea2, b3) ... P(ea2, bB) 
P(ea3, b 1) P(ea3, b2) P(ea3, b3) ... P(ea3, bB) 

- 

* Where N and B are the number of Us und branches respectiveiy 

In this matrix each EA will have ten probabilities relating to the probability of 

frequenting the ten closest branches, al1 of the other branch probabilities will have a zero 

value in that field. Along the EA rows these probabilities will add up to one. Along the 

columns for this matrix, that is each branch, the probabilities for each EA can be 

multiplied by that EA's characteristics and be added together to find the oppoxtunity that 

specific branch has. The following section describes the EA's characteristics, which will 

be used to measure branch opportunity. 

5.6 Opportunity Index Formulation 

The method outlined above and the resultant probabilities approximate the proportion of 

business each branch can obtain from each enumeration area, but, it is important to 

determine what data will be used to measure the potential amount of business available 

within a customer area. The measure of opportunity for financial institutions must be 

derived by considering two factors. The first is industry research, which provides 

guidelines for which demographic characteristics are most closely related to opportunity. 

The second, is the availability of this demographic information through Statistics Canada 

publications. 

Previous research has shown that there are three characteristics which are most 

significant in financial industry business prediction as measured by savings and earnings. 
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These characteristics are the number of competiton, the income level of population and 

the population of the area. Cornpetition is accounted for within the MC1 mode1 

formulation. Income level and population area characteristics can be incorporated using 

census data. 

Various types and levels of income and population data is available within Statistics 

Canada's census publications. In this study, information was collected using the 

household definition of Statistics Canada. DetaiIs of the decision to choose the 

household variable are discussed in the data portion of this report. 

The resulting opportunity measure will be the Probable Dollar amount available to each 

branch based on the probability of the people within an EA frequenting a given branch. 

The Probable Dollar value will be derived in the following way: 

(Probable DoIIQ~s)~ = &Pu (# HHZdr)i(A vg HHZd Incorne); 

where HNIclS r e j r s  to the househokds in the region 
Po me the probabilîties cafculated with the hICI model. 

This dollar amount provides an indication of oppominity for branch j, however, it does 

not provide reference to the overall opportunity in the area. Consequently it is also usefil 

to compare the Probable Dollar arnount to the Total Dollar amount available within the 

area (total dollar amount is calculated by excluding MC1 probabilities from EA 

characteristic summation). This cornparison will create a relative score or index with 

which to measure opportunity. That Oppomnity Index can be described by the following 

formula: 

Opportunity Index for Branch, = 1 (# H H Z ~ ) ,  ( ~ v ~ ~ ~ i d l n c o r n e ) ~  
i 

where j is the branch in question 
i is the set of U s  mBgned to brmch j 

und P-, is the probability ofEA i. frequenting branch j. 
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This methodology section outlined a framework for analyzing any data set. The 

remainder of this study will illustrate the results of this methodology using a data set 

generated for a selected area within Ontario. The specifics regarding the regions chosen, 

the data generated and the potential errors within the data set are outlined in the following 

data section. 

- -  - - -- . 
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6.0 The Data 

The primary source for data, information and software for this thesis was the CSCA 

(Centre for the Study of Commercial Activity) at Ryerson Polytechnic University. This 

centre, directed by Professor Ken Jones, generates and maintains numerous databases 

pertaining to virnially every retail industry in Canada. It was in cosperation with the 

mernbers of this centre that d1 the data fcr this snidy T:m obtained. This data came from 

various sources, which are outlined in this chapter. 

6.7 Data Requirements 

The opportunity analysis method denved for this research on bank branch networks 

requires various types of data. The following table outlines the data requirements, their 

sources and which component of the analysis they are required for. 

Table 7: Data Requirements 

List of Competing 
Financial Fims 

DATA SOURCE 

CBA and Credit Union Central of 
Ontario 

COMPONENT 

List of fims for which branch 
locations codd be detennined 

(APPENDIX lI) 

List of Competing Firm's 
Branches 

Retailers 
(gmcen, pharmacies, malls) 

ProCD information provided by 
the CSCA - SPSS files 

Locations of Postal Codes ' Pccf file - pr~nded by the CSCA 

Statistics Canada 
(population and income) 

Comprises Bmch Nenvork to be 
studied 

ProCD information provided by 
the CSCA - SPSS files 

Geocoding both Bank B m h  
and Retailer locations 

Statistics Canada - Enurneration 
Area %oundary 

List of retailen to be used in 
Proximity analy sis assessin8 the 

attractiveness of a bmch 
location 
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U of T Data Liberation Site 
nmv. chass. utomnto.cra/daîai&/cc96/ 

U of T Data Liberation Site 
~t.nw.c& utoronto.ddat&b/cc96 

Assigning branches to EAs 

Calculating Branch Oppommïty 
(APPENDIX IV) 



The subsequent sections highlight some of the key points in the data extraction 
procedures. 

6.2 Generation of Financial Fitms and Retail Locations 

The generation of branches and the retail locations of grocen, pharmacies and malls have 

been grouped together because the list for this study came from the same source. With 

the exception of malls. al1 the retail locations were eenerated for this snidy directly from 

a telephone directory database called "Select Phone" purchased by the CSCA (the malls 

database had already been generated using the same tool for a previous study done by the 

CSCA). The Select Phone database is sold by a Company called ProCD, a division of 

infoUSA Inc. The version of this CD used was based on 1998 data. 

The ProCD database is separated into data files by area code and for this thesis the files 

for 416 and 905 area codes were downloaded into a database format. The software 

program SPSS was used to search and select retailen from this 4 l6DOS area code 

database. Although the seledion of ail the retailen \vas done using this database a couple 

of different query techniques were used. 

6.2.1 Financial lndustry Firms: 

Extraction of financial cornpetitors was completed by fint identifying cornpetitors 

through information provided b y the Canadian Banken Association (CB A) as well as 

contacthg the Credit Union Central of Ontario. The list provided by these institutions 

can be viewed in Appendix II. Once defined, several queries were performed on the 

database to extract first the large banks and then the various Credit Unions and Caisse 

Populaires. The syntax used for these queries c m  be viewed in Appendix m. 

As with al1 data there are some possible erron associated with the Select Phone directory. 

Firsf the timing and accuracy of the electronic telephone directory limits the database. 

Telephone directories are usually at least 6 months out of date. This makes the data 
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essentially from the middle of 1997. Another characteristic of a telephone directory is 

that one location may have more than one telephone number and consequently more than 

one listing. In addition, one location of the sarne firm may be classified differently (ie: a 

bank branch location, which also provides trust services, may appear twice). For the 

above reasons the database was exarnined thoroughly using street addresses and postai 

codes to ensure that there were no duplicate locations. 

In addition to eliminating duplicate entries and inputting missing data fields the list of 

credit unions were evaluated. It was decided that the memben of employee and special 

interest group based credit unions do not follow the assumed convenience based customer 

behaviour assumption of the index model. For that reason, only community credit unions 

were retained in the database to be anaiyzed. The list of community credit unions was 

verified using information provided by the Credit Union Central of Ontario. 

After a definitive list of financial institutions was generated, an anempt was made to 

vaiidate the list using the branch locator funaions given on the major financial industry 

web pages. This effort proved futile due to the different search engines each site had and 

the inability to distinguish whether a branch not found using the branch locator rnay have 

just recently been closed but was operational during the time period in question. 

The effort to use branch locaton was not a cornplete loss, however, as they did prove 

helphl in determining nearly al1 rnissing postal code and address information. Once al1 

the postal code information had been completed the locations were then geocoded using a 

postal code file from 1998 (PCCF). 

6.2.2 Geocoding using Postal Codes: 

There is some spatial accuracy lost when geocoding using postal codes as opposed to 

exact street address. The main reason why postal codes were chosen over street address 

is the absence of accurate street files. In a shidy of retail locations within Montreal, 

currently being undertaken by a spatial data base anaiyst with the CSCA, the most 
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CHAPTER 6:  THE DATA 

succwsfil run of street file geocoding resulted in only about 50% of the locations being 

geocoded automatically. The remaining locations were then analyzed case by case, 

which only raised the proportion of locations geocoded to approximately 70%. Missing, 

changed and incorrect address records and street files contnbuted to the inability to code 

the remaining 30% of street files. In this study, to ensure that dl locations were 

geocoded, six digit postal codes were used. The spatial accuracy lost by using postal 

code files is best illustrated by examining how postai codes are constnicted. . 

Six digit postal codes are also referred to as "FSA LDU - Fonvard Sortation Area Local 

Delivery Unit". The fmt character of a postal code is allocated in alphabetic sequence 

from East to West across Canada and denotes a province, tenitory or a major sector 

found entirely within the boundaries of a province. Rural postal codes can be 

distinguished for Urban postal codes as their second character is "O" (zero). Error in the 

spatial postal code files c m  be incurred in several ways. Fint, in new suburban areas for 

example, postal codes are linked to a community mailbox. These boxes can service both 

odd and even sides of the same street, or different streets, within a 300m radius of the 

community mailbox. Second, nual postal codes often are placed where the mail is soned 

and not the final place of delivery. This may mean that several smail rurai toms may 

have the sarne postal code represented by some central location where the mail is sorted. 

When considering the location of retail locations such as banks, grocen and pharmacies it 

is less Iikely to encounter these types of rural location and shared mail box problems. h 

this study it is reasonable to assume that al1 postal codes (since they are the located at the 

centroid of an area) are several meten away from the exact street entrance of a retail 

outlet and in mal areas are a maximum of around 300m away PMTIOO]. 

6.2.3 Generation of Other Retailers 

The term "other retailen" refen to the locations of grocen, pharmacies and malls. As 

rnentioned before the database of mal1 locations had already been generated for previous 

work done by the CSCA. The generation of grocer and pharmacies however was done 

similarly to the search for fuiancial fms. The dflerence in search technique was due to 
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the querying of the American SIC (Standard Industry Classification) code as opposed to 

the name of the fm. That is, dl the pertinent SIC codes were determined and then the 

Select Phone database was queried for hem (see Appendix m). 

After examination it was found that ail major grocers fell under the 54 1 1, 542 1 and 543 1 

four digit SIC codes. Queries on these grocers SIC codes also yielded some businesses, 

which were removed. These food related industries included convenience stores, cigar 

shops, truck stops, lottes, kiosks, doughnut shops, cookie stores and specialty meat 

stores. Al1 of which were removed frorn the analysis. Pharmacies on the other hand had 

linle variation in SIC codes and were al1 identified by querying the database for the 5921 

code (see Appendix III for queries). 

Upon the conclusion of the data acquisition process the following files were generated. 

This data is listed in Table 8: 

Table 8: Final Database Components 

Credit Unions 178 

1 t 

1 Financial Institution Total I 1539 1 

File 

1 Grocery Stores 
1 

2292 1 

Number of 
Records 

I 

1 Retail Locations Total 3437 1 

1 

Bank of Nova Scotia 
t 

265 
Bank of Montreal 204 
Canadian Imperia1 Bank of Commerce 273 
Canada Tmst 1 06 
Laurentian Bank 22 

' Royal Bank of Canada 23 1 
Toronto Dominion 260 

-- 
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6.3 Statistics Canada Boundary Files and Census Information 

The two types of data required from Statistics Canada are the geographic boundaries of 

the Enurneration Areas (EAs) as well as the characteristics of each EA collected For the 

most recent census date (1996). 

6.3.1 Enurneration Area Boundary Files 

Obtaining EA boundary data files is relatively simple. As part of Statistics Canada's 

mandate to liberate census data, boundary files are given to educational institutions. In 

the case of this project, the file containing EA boundaries for al1 of Ontario was 

downloaded from the University of Toronto's data liberation website 

(www.chass.utoronto.ca/datalib/cc96/prof. This EA file contains the most recent 

(1996) definitions of the enumeration areas as well as containing the location of EA 

centroids based on population gravity. This implies that the geographical center of the 

area is weighted to represent the center of the population distribution. It is from these 

population weighted centroids that the analysis of distance between customer location 

and financial institution branch was done. 

Ontario itself contains over 15,000 unique enumeration areas, however, since the retail 

locations generated are only for the (4 16) and (905) area codes the EA needed for this 

study can be reduced. It is within this stage of selecting the EA regions to be investigated 

that the issue of data management and capacity was considered. The issue of software 

data capacity is describcd in detail in the subsequent anaiysis section, however the 

resultant set of 7221 EAs were used. Figure 5 illustrates the EAs chosen for analysis. 
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Figure 5: Illustration of 722 1 EAs Chosen for Analysis 

These EA boundaries contain an area sufficiently large to perform the analysis of the 

financial institutions identified for the study. The next step was to obtain the 1996 census 

data for these regions. 

6.3.2 1996 Census Data 

The most recent census data available is from 1996. Information in the community 

profiles is colleaed either from 100% of the population or from a 20% sample. In the 

case of income, information is collected kom 20% of the population and it is a statement 

about overall income for 19%. Census data is subject to numerous e r o n  as indicated by 

Statistics Canada [StatsCang 81. These erron include: 

Coverage - occun when dwellings and/or individuals are missed, inconectly included 
or double counted 
Non-response - result when responses cannot be obtained from households or 
individuals 
Response - occur when the respondents or census representatives record an incorrect 
response 
Processing - data entry erron occurring during coding, data capture and imputation 
Sampling - apply when the sample taken of 20% of the individuais is not 
representative of the population. 



The estimated error caused by these mistakes in data sampling of a 20% sample of the 

population is detailed in Table 9 below. 

Statistics Canada asserts that in general, one can be reasonably certain thaf for the 

enumerated population, the true value (discounting al1 fonns of error other than 

sampling) lies within plus or minus three times the standard error [StatsCan98]. For 

example, if one is examining household income for an enurneration area (EA) and the 

ce11 value is 50,000, the range would be 50,000 + (3~450)~ approximately three percent 

error. This sampling error does not apply to population or univene such as penons, 

household, dwellings or families only to characteristic such as income. This sampling 

error is not the only issue to be aware of when using census data. In addition to sampling 

error several methods are employed to change the data and maintain codidentiality. 

Table 9: Sampling Error in Statistics Canada Data based on a 20% Sample 

6.3.3 Random Rounding and Data Suppression 

CelI Value 

In order to maintain confidentiality and prevent the possibility of any data being 

associated directly with an individual two methods are used. The fmt method used is 

called random rounding. Under this method, al1 figures, including totals and margins, are 

randomly rounded either up or down to a multiple of Y", and in some cases " 10". For 

exarnple, if the actuai ceIl value is 7 the statistics data will be rounded randomly to 10 or 

5. This itself creates a certain amount of error depending on the ce11 value. That is, 

rounding 7 down to 5 creates 50% error however rounding 77 to 75 only results in 3% 
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Standard Error 
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Approximate 
Standard E m r  



error. In some cases however random rounding is not viewed to provide enough 

confidentiality so the second method of area suppression is employed. 

Area Suppression is the deletion of ail characteristic data for geographic areas with 

populations below a specified size. In general, the following are the criteria for which 

data must be suppressed. 

1. 100?40 sample population for an area is less than 40 
2. 20% sample if total population or sample population is less than 40 
3. income data are suppressed in 20% or 100% if population is less than 250 

In al1 cases data are included at the next appropriate level. For example if' information is 

suppressed at the EA level it may be included at the census tract level if the above cnteria 

are met [StatsCan98]. in both cases of random rounding and data suppression a 

significant change in actual values is made. These facts must be taken into consideration 

during any analysis. 

In the specific case of this study it was found that out of the 7221 EA's to be evaluated 

947 of them contained suppressed data in both the household income and number of 

households fields. For this reason consideration was given to how to deal appropnately 

with suppressed data. It was found that there are three possibilities when dealing with 

suppressed data. 

The fmt possibility is to treat the values as actuaily being equal to zero in the analysis. Of 

the three possibilities this is probably the least ideai. These zero values will create holes 

in the geographic distributions of data and cause dificulty in interpreting the results. 

The second possibility is to estimate the a m a l  values using other known values and 

trends in the existing data set. Methods of estimating data are based primarily on the 

concept of spatial auto-conelation. That is, it is assumed that adjacent areas tend to 

display similar characteristics by virtue of proximi~. Spatial auto-correlation exists 

whenever a variable exhibits a regular pattern over space. In the case of average 

household income values in individual Eh, the spatial autocorrelation will determine the 



extent to which values in neighbouring EA s are correlated. A few of the possible 

methods of data estimation, including techniques of spatial interpolation, statistical 

investigation, and some ad hoc procedures, are summarized below [Antoniuk97]. 

1- Distance weighting method -The principle behind this method is to assign more 

weight to nearb y points than to distant points. Inverse distance weighting (IDW) is 

based on the notion that values at nearby data points are more significant than distant 

observations when estimating values of a locationally dependent variable. 

2- Kriging - Kriging refen to the fitting of a representative surface to a set of sample 

data values using a criterion of minimum variance and covariance. Knging, ofien 

referred to as optimal interpolation, produces estimates for the unknown values of a 

variable by optimizing the critenon fundon so that the estimate for a given point is 

unbiased. This is achieved by ensuring that the estimation variance is less than any 

other Iinear combination of the observed values. Knging answen the question of 

whether or not better weights cm be generated by using a function rather than using 

just distance. 

3- Spline interpolation- this approach utilizes a spline function, which is fitted to 

"patches" of data points in two-dimensional space. Spline functions are piecewise 

polynomial functions which fit a small number of data points exactly while ensunng a 

continuous curve between intervais of data points. Splines can be used for the three- 

dimensional situation to interpolate surfaces instead of lines. 

4- Interpolating polynomial - this method expresses the continuous surface 

mathematically in the form of the lowest order polynomial that passes through d l  

data points. Since the polynomial is only constrained at the data points, the values 

that are inferred between the points could be very different from the values at nearby 

data points. To alleviate this problem to a certain extent, lower order polynomials 

could be fined to subsets of the data points with the risk of creating discontinuities at 

the edges and allowing for the existence of other solutions for the same set of data. 

5- Residual Method - as previously mentioned, Statistics Canada includes suppressed 

data at higher levels (Le. supprwsed population data at the EA level may be included 

-- - -. 
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in Census Tract (CT) values). This ad hoc method subeacts the CT fiom the known 

population of EAs and divides this value across the EAs with suppressed data. 

Other methods and estimation techniques related to the ones rnentioned above include 

Trend Surfaces, the use of Fourier Senes and the application of Least-squares fitting with 

Spline. In 1997 Antoniuk, investigated several of these techniques in detail and found the 

most accurate estimates were obtained b y using the residual technique. Antoniuk 

contributed the accuracy to the definition of Census Tracts, claiming that they are 

designed to be relatively homogeneous in terms of the economic status and social living 

conditions of their population. Hence, the residual method helps control varîability by 

only using values for CTs in which the EA is found. This method yielded an average 

income estimation accuracy of about 96% for the Ottawa region. 

This previous research provides for an estimation of the potential improvement of the 

suppressed data if only the household income fields within the EA data had been missing. 

For this research however, in ail cases, the number of households for each EA were also 

suppressed. The residual technique could also be employed to determine area 

populations by examining the number of E h  in a CT that have their population 

suppressed and dividing the missing population amongst the EAs. 

The third method of dealing with suppressed data is to consider them as anomalies in the 

analysis. This approach simply treats the zero values as data, which is unavailable and 

should therefore be removed from the analysis. In this thesis, the 947 suppressed EAs are 

missing both population and income data. Despite the fact that the residual method 

would assist in estimating these values, another issue of data capacity surfaces. The 722 1 

E h  chosen for the study area exceeds the data capacity of the software, which was used 

for analysis. The software capacity constraints are described in detail in section 7.1. It 

should be noted that the decision was made to elirninate the EAs with suppressed data to 

accommodate the constraints of the software. Leaving out these suppressed EAs, the 

study region is reduced b y 13.1%, and the software capacity constraints are satisfied. 
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This concludes the discussion of data sources and consequent sources of error. Now that 

a clear understanding of the foundation of the analysis has been completed the acnial 

process of computing the Opportunity Index is described. The subsequent chapter 

includes the step by step requirements and outlines the tools necessary for appropriate 

data extraction. 



CHAPTER 7:  ANALYSIS AND RESULTS 

Analysis and Results 

M e r  ail the necessary data was generated, andysis followed. The several stages of 

analyses utilized a number of different commercial software packages. These software 

products included MapInfo, MapBasic and Microsoft Excel software applications. 

Maplnfo is a GIS software which can store one unique object location and numerous 

fields of zmibute  da^ for r3ch record in 3 table. The MapInfo softxare has some basic 

database manipulation and query functions capabilities, however, more advanced 

database queries and calculations are not readily available within MapInfo. To 

complement the MapInfo software with more functionality, several prograrns, witten in 

MapBasic were used. Designed by the maken of MapInfo, iMapBasic is a software tool 

that allows custom programming for enhanced corn putational and editing capab ilities. 

Al1 tables generated using MapInfo and MapBasic c m  be saved as database files and 

transferred to a spreadsheet application (like Microsoft Excel) to perform more complex 

mathematical operations on generated values. Before detailing the analysis procedures 

the issue OF capacity constraints with this software must be discussed. 

7.1 issues in Software Capacity 

It is within the stage of selecting EAs to be included, that the issue of data management 

and capacity emerged. The data capacity of software programs used for this study-is the 

main limitation of how large the area of study can be. This problem is best illustrated by 

retuming to the proposed methodo!ogy and examining the types of manipulations 

necessary and the corresponding so&are available to do analysis. 

The formulation of this anaiysis requires that for each EA at least one distance measure 

must be calculated. Since 1539 fuiancial industry locations have been generated, the 

enurneration areas selected must cover the area over which these institutions operate. 

The study also requires that there are significantly more EAs to be dlocated than 
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branches to be analyzed. These computations must be done within the data capacity 

capab ilities of the availab le software. 

The fmai computations of the index were to be done within Microsoft Excel, which has a 

data capacity of 64,000 rows and 256 colurnns. These constraints eliminate the 

possibility of constnicting a large matrix with 1539 columns and 722 1 rows. The other 

possibility was to constnict a file that contains a row for each possible combination of EA 

and branch (1539 x 722 1 or over 1 1 million rows). In order to reduce this file to 

manageable size the decision was made to include only the 10 closest branches for each 

EA. The resultant file would contain only 72210 rows. This file is still to large too 

perfonn computations in Excel however since several of the E h  in question had 

suppressed income and population data, treating them as anomalies and rernoving them 

from the study would reduce the file into a more manageable size. The resultant file for 

analysis contained 62740 rows and was small enough to fit the software's constraints. 

The main drawback of al1 these assumptions to facilitate record management is that the 

accuracy of the analysis may suffer. In addition to some model assumptions causing 

error in analysis there is one common problem that arises in geographic analyses. This 

problem arises from creating any physical boundaries around a study area. The moment 

that a boundary is drawn within a larger area one must automatically assume that the 

analysis for regions near the perimeter will be skewed. That is, when factors beyond a 

certain boundq are omitted one cannot know their effect on bordering areas. For 

example, suppose that the location illustrated in Figure 6 below represents an EA near the 

bouder of the analysis. As the model searches for the 10 closest branches (represented 

by orange circles) the banking area for that EA grows fiirther into the study region 

(illustrated by arc). 

OPPORTUNITY INDEX DEVELOPMENT PCIR BANK B R A N C H  NETWORKS 64 



CHAPTER 7:  ANALYSIS AND RESULTS 

Fiéure 6:  Branch Choices for EA Located Near Boundarv of Studv 

If more inhrmation about the rçgion were includrd in the study as s h o w  in the next 

diagram ( Figure 7)  branch choiçes ~vould bt: much di ffrrrnt (choicr reg ion drnoted by 

circlr). 

Figure 7: Branch Choices for EA with Boundary Removed 

k g o n  Bordcr 
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CHAPTER 7:  ANALYSIS AND RESULT s 

The distortions of analysis caused by setting boundaries on a study are a concem in any 

geographic analysis. Despite these concems, meaningful analysis can still be cornpleted 

provided that the constraints of the mode1 are considered when evaluating the results. 

The following sections detail the analysis, which is comprised essentially of six stages: 

Calculating a score for each branch based on proximity to other retailen 
Generating a list of the 10 closest branches to each EA to be converted into a branch 
trade area (include distance measures) 
Using the scores and distances generated, calculate the utility of each of the 1 G 
branches to each of the E h  
Utility scores are then used to determine the probability values of each EA 
frequenting each branch 
Incorporate Statistics Canada data for each EA and determine the final Oppominity 
Index 
Evaluate results and critique methodology 

7.2 Calculating Branch Score 

The scoring procedure for each branch will involve evaluating a branch's proximity to 

various other retailen (grocen, phmacies and mails). The method of deterrnining the 

number of different retailers within the three radii involved several steps. 

Fint, one of the conditions of the MapInfo software is that only one unique object can be 

stored for each row. For this reason a MapBasic program was written to convert the 

branch locations from point objects to circular regions. This program was run three times 

with different circle radius critena to generate different files containing al1 the banks as 

circular objects with radii of either 250m, 500m or 1000m. These radii correspond to the 

scoring critena outlined in the previous methodology section. 
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For each of these files several queries were run using the "count" function within 

MapInfo to find the number of grocers, pharmacies and malls that could be found within 

each radius area. Once generated these files were exported to Excel where the simple 

mathematical functions were perfonned to determine each branch's score. The following 

is an example of this computation for grocery stores. 

Table 10: Example of Proxhity Cornputation using Grocery Stores 

Al1 the scores for each retail type were then added together to yield the final retail 

attractiveness score for each branch, 14 IO in this example. When evaluating the resultant 

scores for each branch it was noticed that several branches yielded a score of zero. A 

score of zero in the MC1 mode1 implies that the branch is entirely unattractive to a client. 

By leaving the score as zero the resultant probability of a customer frequenting the 

branch would also be zero. A probability of zero is not a realistic result when modeling 

banking behaviour. This is best illustrated with the example of a branch that has a zero 

attractiveness score but a very small distance. For example, if a customer is only IOm 

away from the branch in question the resultant utility would still be zero (0~tsl(10rn)*) 

however in actuality the utility of that branch for that client is quite large. To alleviate 

this problem al1 of the scores below lOOpts were made to equal 100pts. This ensures that 

zero probabilities will not occur. 

. 
B1 
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Count Count 
250m / 500m Count 

lOOOm 

13 5 7 

Score for 
250111 

= 24Opts(5) 
= 1200pts 

Score for 
500m 

= 6Opts(7-5) 
= 120pts 

Score for 
1 OOOm 

= 1 Spts(13-7) 
= 9opts 

Total 
Points 

14lOpts 



It is now uschl to take a more detailed look at this scoring system and evaluatt: the effect 

it had on ditkrentiating betwern locations. Figure 8 providrs some insight into the 

possible branch placement policies of the individual tirms. 

Figure 8: Average Proximity Scores by Financial Institution 

Analysis of Average Proximity Scores 
1000, - .  

- 
Financial l nstitutions 
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This graph illustrates that on average all the proximity scores for the branches are 

relatively close. It does show however that the Bank of Montreal branch nrtwork. on 

average. scores slightiy higher using this proximity score rnethod. followed by C IBC and 

then the TD. These differencrs may be due to the characteristics of the data set but may 

also b r  due to the branch location policirs of the tirms. Hence. perhaps on average the 

BMO sees it as a higher priori@ to place its branches close to othçr retailers. 

Now that the score for sach branch h a  becn determined the next stcp is to create trade 

areas for each branch by evaluating their proximity to various EAs. 
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7.3 Finding the I O  closest branches to each €4 

Determining the 10 closest branches to each of the EAs requires severai functions, which 

are not readily available in MapInfo. MapInfo has the capability to compute the distance 

between tnro points, however, there is no function available to compute numerous 

distances between numerous points. For that reason a MapBasic program had to be 

written to accomplish these cornputations. 

The prograrn to extract the 10 closest branches to each EA was written at the CSCA, 

specifically for this anaiysis. The prograrn was written in such a way that for each EA, 

the distance between branches within a lOkm radius would be measured. Frorn this list 

only the closest 10 branches and their corresponding distances would be written into a 

MapInfo table. The radius of lOkm was used as a preliminary bound on the 

computational requirements of the program. Despite this computational bound the list of 

the 10 closest branches still took over 36 houn to generate. 

After the fint run of computations on the 722 1 EAs only 685 1 EAs had 10 branches 

each. For this reason a second run was performed on the EAs with less than 10 branches. 

The bound of 50km instead of lOkm was used. The 50km radius was suficiently large 

and succeeded in generating 10 branches for ail the remaining 370 EAs. 

Once 10 branches had been selected for each EA; this distance and rank file was sorted 

by branch. For each branch, the number of rows represents the number of EAs within 

that branch's uade area. The size and shape of the trade area cm then be examined by 

determining the location of the corresponding EA numbers. Figure 9 provides an 

example of a trade area generated for one of Royal Bank's Mississauga branches (yellow 

square). 
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Figure 9: Example of Resultant Trade Area 

in this particular case. this trade arra is comprised of 54 EAs which have 1 7.850 

households in total. Prdiminary analysis of results showed that. 15 of the 1539 branches 

were not selected by any of the EAs ( i.r. 15 branches hüd no trade region defined). 

Funher investigation of this problem revealrd that al1 of the branches not selected fiII just 

outsidr the pcrimeter of the EA region (the 722 1 EAs did not adequately cover al1 the 

branch regions). To facilitate analysis without increasing data requirements these 

branches were simply eliminated tiom the study area. The following arc the summary 

statistics for ail of the rernaining 1539 branch tradr areas in this study. 

Table 1 1: Summary Statistics for Trade Area Ceneration 

1 Standard Deviation 1 17.85 1 5272 1 

Summary Statistic 
bl in 
kt a.. 

The standard deviation of these values is quite large indicating that there is a gea t  

difference in the size and population of the trade areas selected for ditTerent branches. 

- - - - - -  - - 
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Number of EAs in Trade Area 
1 

96 

Number of Households 
180 

283 15 
Mean 1 4 1 .O5 12555 
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The minimum value of 1 EA causes some concerns with the effectiveness of this trade 

area determination method. This concem promptcd a more detailed evaluation of the 

resultant trade areas. Figure 10 shows a histogram of the sizr (number of E h )  of branch 

trade areas 

Figure 10: Distribution of Trade Area Size 

'" i 

Std. Dev = 17 85 

Mean = 41 1 

N = 1524.00 

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 

Number of EAs in Trade Area 

This histogram shows that. 73 percent of tradr areas contain between 25 and 65 EAs. To 

invrstigate the outliers of this analysis. those brancha with trade regions containing less 

than IO EAs and more that 80 EAs were investigated. The branches with tradt: areas 

consisting of more than 80 EAs are evenly disprrsed throughout the Greattr Toronto 

Area (GTA) and seem to represent well-placed branches. exposed to numerous EAs. 

Conversely. of the 64 branches with trade areas smaller than 10.12 of them are around 

the perirneter of the study region (primarily the Niagara Peninsula Region). As 

previously mentioned. the investigation of objects nçar the perimeter of any grographic 

study is always difficult. In addition to branches around the perimetrr. a cluster of 

branches with small trade area regions exists within the North Mississauga/ Brampton 

region around Dixie Road. This phenornenon can be explained by the fact that the north 
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Dixie Road region is p h d y  industrial and consequently the EA region definitions are 

quite large. Since the eade area definition technique is based on distance, relatively few 

EAs are assigned to branches in this area. 

Mer the trade areas for the branches were constmcted, the next step was to determine the 

amount of business the branch will get from each of these regions. These probability 

calculations, using the MC1 model formulation are described in the subsequent section. 

7.4 Detemining the Utility Value and Probability Score 

Afier the selection of branches for each EA was complete the utility calculation for each 

EA took place. It was at this time that the file size was adjusted to contain only the EAs 

for which Statistics Canada has data (reduce file from 722 10 rows to 62740 rows through 

the elimination of 947 E h  with suppressed data). The utility scores were then used ta 

detennine the probability values of each EA frequenting each branch (for sample see 

Appendix IV). 

By using a B value of -2 the resultant probability (also see Appendix IV) scores reflected 

the large emphasis this mode1 places on distance. Table 12 compares the order a branch 

was picked to the resultant utility score. In other words the closest branch to an EA is 

ranked 1 the second closest 2 and so on. The caiculated probabilities were done for just 

distance (1/d2) as well as the model using proximity score (pts/d'). 
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Table 12: Comparison of Proximity Score vs Distance Only Calculations 

The graph in tigure I I bclow. grap hical l y illustrates how incorporating the attractivrncss 

score into the modcl efkcts the resultant probabilitirs. 

Rank 
1 

Figure 1 1:  Comparison of Probabilities Based on Distance Rank 

1 2 3 4 5 6 7 8 9 10 
Sranch's Rank by Distance from EA 

i3 Distance Only l Attractiveness Score 

Using Distance 
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Min 
0.1043 

Using Score and Distance 
Mau 
0.9992 

Min 
0.0 1 17 I 

Average 
0.32 18 

r 

M ax 
0.9992 

Average 
0.3611 

Std Dev 
0.2 1 10 

Std Dev 
0.1998 
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The blue columns represent a probability measure based only on distance. By 

comparison to the blue columns it can be seen that although the driving factor behind the 

probabilities is still distance, the use of the attractiveness factor modifies the mode1 

slightly. Using proximity data, the average probability of going to the closest branch 

declines slightly. Conversely, the probability of frequenting the more distant branches 

increases slightly. if available, more data regarding customer behavior could be 

incorporated into this mode1 to make the resultant probabilities better reflect a customets 

sensitivity to distance. 

Once the probabilities of customen frequenting each of the 10 possible branches have 

been determined the Statistics Canada data cm be incorporated to derive an index value 

for each branch. 

7.5 Opportunity Index Results 

The O p p o ~ n i t y  Index was constnicted using number of households as a measure of 

population and average household income as a measure of incorne for each of these 

households. The formula for cornputing the Opportunity Index is as follows: 

P, is the probabiZity of the aistomers in U i fiequenring brmtch j 
k is the set of EAs that make up brmch j's aadè mea 

This index calculation required a few simple steps within the spreadsheet application 

chosen. For comparison, two indices were calculated for each branch. One using smctly 

the distance mesure and the other incorporating the proximity score. Table 13 provides 

some summary statistics for the 1524 branches studied. 
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Table 13: Summay Statistics for Opportunity Index Values 

. . 

, Range 0.509410 0.432834 

Mean. 0.099905 O.MI22 

Std. Dev, 0.039497 Qm053835 

From these basic statistics one can see that the range of values within the index are quite 

large. Further investigation of the index values calculated using the proximity score 

method was done. 

7.5.1 Analysis of Opportunity Index Distribution 

In order to analyze how effective the formulated oppomuiity index was at differentiating 

between areas of smail and large opportunity, the distribution of values was analyzed. 

The histogram in figure 13 below provides a good illustration of the distribution of index 

results. The resultant skewness of this distribution is 1.103 (skewed to the right) with a 

standard error of 0.063. The first quartile (0-25%) occurs between O and 0.05949, the 

second (25%-50%) between 0.05949 and 0.09367 and the third (50%-75%) between 

0.093 67 and 0.12785 3 which further supports the suggestion that the underly ing 

distribution for these index scores is right skewed. The densities of the gamma, Weibull, 

and lognormal distributions can al1 take on shape similar to that of the histogram 

[Law9 11. 
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Figure 12: Distribution of Opportunity Index Values 

0.00 0.04 O08 O12 0.16 O20 O24 O28  O32 O 3 6  O40 O44 

Opportunity Index Value 

From an application standpoint the fact that the index values are skewed to the right 

genrrates somc practical questions. Since the distribution of lower scores is fairly 

concrntrated. what is the brst method of separating the branches which have little 

oppominity from the onrs that are located in a region of average opponunity. In other 

words. how should the cut oRpoint be srlected to best identi- those branches to be 

investigated. 

To further invrstigate the etrectiveness of the index in identi Qing opportunity sorne of 

the extrerne points were investigated. That is. the index values that are quite hi@ and 

thosc that are quite low were analyzed to sre which branches were identitied as outliers. 
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To evaluate the branches which received a remarkably small score al1 the branches with 

an index value Iess that 0.0 1 wçrr selected. This analysis yielded the Following 9 

branches.. As shown visuallp in figure 13 below. it does not appear (as originally 

sxpscted) th3t the lowr scoring branches x e  on the perimrkr of the rqion. Conurrscly. 

thçy arc clustered close together in a region. Only 4 branches appear in this figure. due to 

the close proximity OF the branches. 

Figure 13: Location of Branches with Opportunity Indes c 0.0 1 

Upon hnher investigation it was hund that thrse branches were concentrated within two 

specific regions (illustrated in the following figure 14). Thessr low scoring branches are 

illustrated along with the set of suppressed Er-\ data in that region. In the airport region 

several large E h  have had iheir data suppresscd however. this data suppression is likely 

due to the fact that the region is not highly residential (a manufacturing and warehouse 

area in addition to a large portion of the area taken up by the airport). 
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Figure 14: Cornparison of Suppressed EA Data & Low Opportunity Index Values 

The location of these branches in areas with an index value less than 0.0 1 illustrates the 

insensitivity of the model to highly industrial areas. In reality. the intlux of worting 

population as well as layover passengers from the airport probably make this region a 

quite reasonable place for nurnerous branches. Similarly it was also noted that srvrral 

branches within the downtown core also received a low opportunity index value. For 

example a TD branch at 14 1 Adelaide St received an opportunity index value of 0.008 

and a Royal branch at 360 Bay St received a 0.0 14 index value. A possible m a  for 

further investigation would be to rvaluate the possibility of balancing the weight of the 

index between residential areas and those areas where there is a large influx of working 

population during weekday. daytimr: hours. If available. infornation about the 

rmploymrnt within enurneration areas would assist in making the modrl more robust. 
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7.5.3.2 Investigation of Large Index Values 

The second portion of the index valut  analysis is to examine the largest index values to 

rvaluate their ability to identifi. regions ofgreat opportunity. For this analysis the index 

cut off of 0.3 was usçd. That is. al1 branches with an index greatrr than 0.3 were 

invrstigated The hllowing Figure I E illustrstes the loç~tions of thrsc hi$ opportunit' 

reg ions. 

Figure 15: Location of Branches with an Index Value > 0.3 

Thesc branches with index scores higher than 0.3 are distributed throughout the study 

region and some appear to be located on the perimetrr of the study area. Data gathered 

For each of these branches can be seen in table 14 brlow. Analysis of this data reveals 

that the branches have a varies of characteristics. Table 14 shows that in generai the 

average household income of the EAs for these branches is not higher than that of the 

sample (approx. 650.000 for group rather than the average $57.000 for the sarnple). The 
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average nurnber of household is also significantiy smaller than the average of the sample. 

For this reason the larger index score for these branches can be contributed primarily to 

the relatively smail amount of cornpetition in the area. The trade area assigned to these 

branches is seemingly small but there are few or no competing branches in the area so the 

proportion of business is quite large. 

Table 14: Characteristics of Branches with Opportunity index > 0.3 

Branch %Dollars Index A% Total 
Dollars Income 

Bbf0 - Niagara On The Lk 1 9 l.l8O,j76 1 263.26 1,810 1 346,349 1 j6,9 10 

CIBC - Brookiin 1 77.295.064 1 223,908.3 10 1 343,209 1 71.046 

RBC - Niagara On The Lk 9 1,180,576 263.26 1,840 346,349 1 56,9 10 

W C  - Ancaster 258,693,723. 797,463,620 324,396 1 78,230 

RBC - Niagara Falls / 57.769.377 1 143,716,675 1 401,967 1 47,502 

BNS - Stoufhille 1 1 5 8 3 . 4 2 1  1 -197,421,015 1 3 18,506 1 68,452 

Sample Avemge ( of 1524) 1 1,793.409 1 8 U . Z  18.044 1 99,122 / 57.453 

The fact that these branches with higher indices are mostly mral areas indicates that 

perhaps the P value for these regions should decrease slightly. Cunently with a P value 

equal to -2 the closest branches are being given very large weights because the distances 

between branches is so large. Also, customer behavior in these regions may dEer 

slightly in that perhaps proxirnity to other retailers would have a higher impact on which 

branch a consumer would frequent. The ability to one stop shop rnay become a more 

important atribute perhaps the a value of 1 should be increased. 

The biggest concern with some of the high scoring branches being in rural areas on the 

perimeter of the study is that the trade areas generated for these branches may not be 

realistic. The trade area for branches on the perimeter will grow towards the center of the 

study area. This may not be realistic because perhaps the closest branches to the EAs on 
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the perimeter are just beyond the study area. The unrealistic shape these trade areas take 

on may skew the index data for these perirneter areas. 

In general. it r e m s  as though higher index values obtainrd using the method in this study 

should be evaluated carefully due to potential problems with perimeter branches. 

Conversely. the lower index values srem to effectively target areas of Irss opportunity 

xcording ro the criteria set. The reiil concrm wirh the !cwr index vslues is whethrr this 

index mode1 is measuring the proper characteristics. 

7.5.3 Branch Network Performance Among Firms 

Now that both the tails of the indrx distribution have been investigated it is may be 

benet'tcial to examine the branch networks of each individual tlrm. The index values 

obtained for various tirm's branches can be bund in Appendix V. In this study. credit 

unions were considcrcd together as one financial institution. The following bar chart in 

figure 1 6 illustrates the average performance of each tirm's network. 

Figure 16: Average Index Values of Financial Institutions 

j H Distance Index 
! l Proximitv 1 ndex 

BMO BNS Ctrust C18C Laur RBC TD CU 

- -- - -- 
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Using the retail proximity index, the Bank of Montreal seems to slightly outperform the 

others. This result relates back to the fact that on average the branches of the Bank of 

Montreal yielded higher proximity scores. In contrast the group of Credit Unions seems 

to perforrn significantly wone using the proximity rnodel. This is due to the low retailer 

proximity scores that perhaps reflect the location strategy of credit unions. From a 

strictly distance to client perspective the Royal Bank of Canada and the Canadian 

Imperia1 Bank of Commerce have the best branch networks. The Laurentian Bank seems 

to have the least effective network. The resulting average index values obtained for both 

the CIBC and Laurentian banks is interesting because the result seems to be directly 

correlated with the number of branches of each fm in the study area. That is, CIBC had 

the highest number of branches in the study (273) while Laurentian had the least (22). 

This reveals the fact that the index mode1 does not identify the different target clientele of 

different f ims (ie. the Laurentian Bank targets the French Canadian population). 

Notwithstanding these "average" findings, it must be remembered that the index 

developed here is to be used on an individual branch basis, as in a DEA analysis, and 

therefore the firm averages have little bearing on outcomes. 
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8.1 Conclusions 

This research demonstrates a method, which can be used to assess the theoretical business 

opportunity available to individuai bank branches within a region. The anaiysis perfonns 

Opporiunity Index calculations for over 1500 financial institution branches across the 

GTA and Niagara region. 

Technological changes in the Financial Services Industry over the past few years resulted 

in shifting customer demographics and in new customer behavior. These changes have 

brought the cost and location of bank branch networks to the forefront of concem. This 

research addresses the need to evaluate factors such as the number of cornpetiton and 

socioeconomic characteristics of clients within branch trade areas. A comprehensive 

overview of pertinent customer behaviour research and literature on possible 

methodologies for measuring trade area composition are presented. 

From this review of possible analysis methodologies the technique cdled Multiplicative 

Cornpetitive Interaction (MCI) is chosen to evaluate the data set. Data containing the 

location of branches and other convenience retailers within the 416 and 905 areacodes 

within Ontario was generated by performing queries on a telephone directory database 

provided by Ryenon University's Center for the Study of Commercial Activity (CSCA) 

(1 539 branches and 343 7 retail locations). Wonnation necessary for the MC1 

methodology was generated using two commercial s o f ~ a r e  tools called MapInfo and 

MapBasic. 

In addition to branch spatial information, Statistics Canada census data was employed. 

Data was obtained for over 7200 Enurneration Areas (EA), which span across the study 

area. Sampling error within census data can be quite large, however, the data still 

provides a good generd measure of EA regions. In addition, data capacity constraints 

prompted a decision to treat suppressed census data as anomalies within the study. The 

resultant number of EAs studied was 6274 (947 EAs removed). 
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The necessary data components of the MC1 method coupled with Statistics Canada 

information on the nurnber and average income of households within the enurneration 

areas used provided a measure of probable dollar opportunity for each branch in the 

snidy. This was then converted to an index value by dividing it by the total dollar 

opportunity in the given branch's trade area 

The Oppominity Index value provided a useful measure of the competitive and 

socioeconomic environment of a branch's trade area The index values for the data set 

ranged from 0.003 7 to 0.4365, while the average index value was 0.099 1. Investigation 

of small index values revealed that the methodology was successful in identifying regions 

of less opportunity. This small index value investigation also revealed that since the 

mode1 relies on residential information, industrial areas with few residents but a large 

influx of penons employed in the region generally received a low index value. 

Further examination of index values revealed a right skewed distribution. A right skewed 

distribution implies that the smailer values representing M e  opportunity are quite 

concentrated. From a practical standpoint, this presents some interpretive dificulties in 

determining the cut off point between acceptable opportunity for branch operation and 

poor opportunity. That is, that the index cut off point selected varies with the criteria of 

an investigation. 

In generai, branches with large index values were located near the penmeter of the study. 

This finding reveals a common problem in spatial analysis where the analysis results of 

objects near the boundary of the shidy are often unredistic. The problem c m  be resolved 

by generating an area of study much larger than the specific region of interest. In this 

way none of the objects of interest will be located on the perimeter of the study and a 

more reaiistic result may be obtained. 

When the branches of the fms were isolated and analyzed, it was found that in generai, 

f'rms with numerous branches in the region scored higher than f m s  with few branches. 

This was apparent with the cornparison of the average branch index values of the 
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Canadian Imperia1 Bank of Commerce (CIBC) and Laurentian Bank. CIBC had the 

highest number of branches in the study and had a high average index value, while the 

Laurentian bank, with the smallest branch network had the lowest average index value. 

The index formulation would not account for this phenornenon however it is 

hypothesized that f ims  with numerous branches can penetrate areas of low cornpetition 

while small firms like Laurentian wish to have their presence felt in a region and locate in 

highly cornpetitive areas. 

This research has s h o m  that t!!e Opportunity Index denved is a useful tool to be used in 

identifying possible branches for investigation. The obsemations above reafirm that the 

index should be used as a starting point for M e r ,  in-depth investigation of branch 

operations. In this way the Opportunity index would be a useful diagnostic tool which 

could be used in preliminary investigation or coupled with other tools such as Data 

Envelopment Analysis. 

8.1.1 Review of Opportunity Index Methodology 

This thesis has provided a methodology with which to calculate the Opportunity Index 

value of individual bank branches across a region. The calculation of these index values 

requires three main steps. First, a measure of how convenient it is for a consumer in a 

given region to frequent each of the ten closest bank branches is employed. This 

convenience measure (utility), is found by incorporating both an attradveness 

characteristic, based on a branch's proximity to other retailers, as well as the distance the 

branch is away from a given consumer region. The formula for utility calculation is: 

Uri@ Function: II, = Aja D{ 

Where Aj is the proximzy score of branch j 
Dy is the distance between consumer region i md branch j 
a=l und p= -2 are parameters that refect o consumer's senririvity to branch 
attmctiveness and distance 

- - -  - - -- 
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Once the utility a custorner region has for frequenting each of the ten closest bank 

branches has been calculated, a second probability calculation performed. The 

probability of customen frequenting the closest 10 branches is: 

Pii = U i J Z U k  

Where k is the set of cornpetitors 
and ü's are the auromers'perceived utiliy of each store 

For exunple, -ssume the following table contains information rcgarding 

branches customer region X has to choose from. 

Branch 
Number 

the ten 

Once probabilities for region X frequenting each branch have been deterrnined the third 

step of incorporating Statistics Canada data on the number of households and average 

household income is undertaken. For example, suppose region Xhas a household 

population of 4,675 and an average household income of $56,9 10, then the probable 

dollars available to branch 1 From region X would be $13 5,787,378 (P.ur *.l,6-j*j6,9iO). 

The summation of these probable dollars available to specific branch From each customer 

area (that chose the branch as one of the ten closest branches) provides a measure of the 

oppomuiity each branch has. This oppomnity is then converted to an index value by 

dividing it by the total opportunity potentially available to each branch. The resultant 

Opportunity Index formula is: 

Ro.vimity Score of 
Branch 
( -dj 1 
1545 
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ej (if HW), ( ~ v ~ ~ ~ l d l n c o r n e ) ,  
Opportuniiy Index for Brmch = 

(# HHI&), ( ~ v ~ ~ ~ l d l n c o m e ) ,  

where j is the brunch in question 
i is the set of U s  assigned to branch j 

und Pÿ is the probability of El i. Pequenting brunch j. 

ui this way: the Opportunity Index values are calculated for each branch in a study 

region. The following section reviews the main findings of the analysis. 

8.2 Recommendations for Future Research 

This model has made several major assumptions about customer behavior and bank 

branch opportunity in order to provide a general measure of branch banking oppomuiity. 

The following are the major assumptions the made in the model. 

Consumer Choice Region: The method of assigning consumen to the ten closest 

branches is an intuitive approach. It must be noted however, that the selection of ten 

branches is not based on specific branch banking customer behaviour and the 

assumption may not represent exact customer behaviour. 

Proximity Score: In the utility index caiculation a score for proximity to other 

retailen is the attractiveness factor. The values used in calculating the proximity 

score are relative and do not represent any quantitative measure. For this reason, the 

numben may be altered relative to each other and yield different proximity scores. 

Sensitivity Parameten u and P: The parameters used in this model are the sarne as 

those used in Reilly's model. To get the hl1 benefit of the utility rnodel it would be 

better if these parameten were verified so that they reflect the customer's actuai 

sensitivity to the various factors. 

Statistics Canada Data: The Opportunity Index assumes that average household 

income is an appropriate measure in determining branch oppominity in a region. If 

available, more detailed fmancial information may be employed to provide a better 

monetary measure of opportunity. 
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C H A P T E R  6 :  C ~ N G L U S I O N S  A N D  R E C O M M E N D A T I O N S  

Al1 these assumptions have an effect on the outcome of the Opportunity Index measure. 

The extent of the effect they rnay have can only be determined through detailed 

sensitivity analysis. It is recommended as future research that sensitivity analysis be 

performed. Specifically, the effects of the proximity scores assigned as well the 

parameters a and p should be investigated. Slight modifications of these values rnay 

have a profound effect on the distribution and numerical value of the Opportunity Index 

scores. 

In addition to these assumptions, several other opportunities for fuhtre research surfaced 

dunng analysis. These issues are outlined below: 

Investigation of customer behavior in w a l  vs. urban vs. suburban environments. 

Further research rnay find a better method of determining trade areas for regions (as 

opposed to the 10 closest branch assumption). 

Estimation of expenditure data for E h  (now currently proprietary) rnay improve the 

model by better measunng an individual's propensity to procure bank services instead 

of using only average income as a measure of opportunity. 

Incorporating some of the other variables investigated in other studies, such as the 

percentage of renters in a region or general amount of retail square footage rnay help 

make the model more robust. 

Measures of branch attraction other than just proximity to other retailen could be 

derived to improve the model. 

There is a possibility of improving the MC1 model to better include the probability 

that a specific group will require branch sentices. That is, the information known 

about common usea of branch services such as lower income individuds, women, 

the less educated segment of the population rnay be incorporated into the probability 

formulations. The result could be a formulation thac instead of measuring the 

probability of the customer being attracted to the location, wouid aiso rneasure the 

probability of that customer being attracted to branch banking in general. 
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CHAPTER a: C O N C L U S [ O N S  A N D  R E C O M M E N D A T I O N S  

3 The assurnption that being in an area of numerous cornpetiton is detrimental to 

branch opportunity may not be correct. Branch banking could be further investigated 

as to how closely the industry follows avoidance theory. That is, perhaps it is good to 

have numerous branches on a corner for comparison-shopping. In this way, maybe 

the drawing area of a region with a cluster of branches becomes larger and there is 

really more opporninity than indicated by the Opportunity Index measure. 

+ hstead of using saictly Euclidean distance, street maps (when more accurate files are 

available) can be incorporated to measure dnving tirne or distance. This will better 

incorporate geographical boundaries because currently the Opportunity Index 

formulation rnay have vade areas spanning over river or highway boundaries. 

- --- 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

Glossary of Terms and Abbreviations 

Analogue: a technique for p r o j e h g  retail performance that applies the known 
performance information of an existing and sirnilar store. 

Area Suppression: a confidentiality procedure undertaken by Statistics Canada to ensure 
the confidentiality of census data. This practice requires the deletion of ail characteristic 
data for geographic areas with populations below a specified size. 

Attractiveness: the measure of a retail location's power to attract customen. 

Average Household Income: Average household income refen to the weighted mean 
total income of households. Average income is calculated from unrounded data by 
dividing the aggregate income by the number of households. 

Data Envelopment Analysis (DEA): Non-parametric, linear prograrnming approach, 
which calculates relative efficiencies of Decision Making Units and requires no pnor 
specification of the functional form of the fiontier. 

Demographics: the age, gender, household and income composition of a market. 

Enurneration Area (EA): is the geographic area canvassed by on census representative. 
It is the smallest standard geographic area for which census data are reported. 

Huff Model: an elaboration of the gravity model, in which the attraction of a given 
shopping centre is described in terms of size and distance, and compared to the 
attractiveness of competing centres in the same market [Lea97]. 

Market Share: proportion of total sales in a market obtained by a given retailer or chain 
of retailers. 

Multiplicative Cornpetitive Interaction (MCI): an extension of the Huff model, which 
was developed to evaluate retail location. MC1 incorporates the cornpetitive environment 
and socioeconomic characteristics of regions in the evaluation of retail sites [Jain79]. 

Probable Dollars: the estimated dollar value available to a given branch location. 
Calculated using the Multiplicative Cornpetitive Interaction model. 

Random Rounding: a c ~ ~ d e n t i a l i t y  procedure undertaken by Statistics Canada to 
ensure the confidentiality of census data Under this method, al1 figures, including torals 
and margins, are randomly rounded either up or d o m  to a multiple of "5" or in some 
cases "10". 

Socioeconomic: relating to or involving a combination of social and economic factors. 
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GLasSARY O F  TERMS AND AEEREVIATIONS 

Standard Industnal Classification (SIC): a four-digit code assigned by Statistics 
Canada to identib dBerent business activities, based on product or service that it 
provides. 

Theissen Polygons: a geometric technique that identifies midpoints between competing 
facilities to help approxirnate trade areas. 

Trade Area: the geographical region served by a particular retailer. 

Utility: the use that a given consumer would have for frequenting a panicular retail 
location, based on attractiveness and distance 
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Appendix I: Trade Area Methodologies 

The individual characteristics of each of these techniques are outlined below: This 
information cornes from the August 1997 issue of Business Geographics [Lea97]: 

polygon h m  based 
on acceptable dnve 
distancehime set ected . d y s t  

.----------------------------- 
trade areas draw basecf 
on nearest centre theory 
pofygon shape based on .--------*--------------- 
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.-------*-.------------*-----* 

t n d e  area dmwn based 
on Reiily's Law of 
Retail Gravitation 
polygon shape based on 
population weighted 
hdf way point 

trade area 
i +- uses c~Stumet& ' 

i + takfi;Lvef.~m-intUffccow1t 

i faiay large datanqt&ments -,. , . . * * . ~ , ~ . , * ~ , * - . . ~ . . * . t ~ * . . - ~ - . . - . * * * * * . * - . r  .-. *a. 

:. * can be aomated witfr an. dontlun 
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Appendix II: List of Financial Fims 

Schedule 1 Banks 

The foiiowing is a list of bûnks that are regulated by OSFI. These banks are registered to do 
business in Canada under the Bank Act as at Januvy 26, 1999. 

1. Bank of Montreal 
2. The Bank of Nova Scotia 
3. Canadian imperid Bank of Commerce 
4. Canadian Western Bank 
5 .  Laurentian Bank of Canada 
6 .  National Bank of C.uic?da 
7. Royal Bank of Canada 
8. The Toronto-Dominion Bank 

Trust Companies 

*Onlu trust company included in this andysis 

Credit Unions included in analysis are liaed on the following page. 
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APPEND~X I I :  LIST OF FINANCIAL FIRMS 

Credit Unions and Caisse Populaires 

Adjda Credit Union Credit Union 
Al1 Tram Credit Union 
Amcu Credit Union inc 
Avestel Credit Union Credit Union 
Bread & Ross Credit Union 
Buduchnist Credit Union 
Caisse Populaire Welland Ltd 
C m e n  Heights Credit Union 
Cataract Swings-Credit Union 
Centennial Credit Union Ltd 
Croatian Toronto Credit Union 
Croation Credit Union 
Cuna Community Credit Union 
Customs Credit Union Ltd 
Czechoslovak Credit Union Ltd 
Duca Community Credit Union 
Family Savings & Credit Union 
Finnish Credit Union Ltd 
First Slovak Credit Union Ltd 
Food Family Credit Union 
Fort Erie Community Credit Union 
Fort York Community Credit Union 
Ganaraska Credit Union 
W r n  City Credit Union Ltd 
Md-Nor Comm Credit Union 
Mton Cornmu@ Credit Union 
Hamilton Cornrnunity Credit Union 
Hepccoe C ~ d i t  Union 
Industrial Farnily Credit Union 
J E Krek's SIovenian Credit Union 
kt Power Communip Credit Union 
Korean Catholic Church Credit Union 
Korean Credit Union 
Lakeshore Credit Union Ltd 
W a n  Credit Union Ltd 

Metro Credit Union 
Niagara Credit Union 
North York Cornmunity Credit Union 
Oshawa Comm Credit Union Ltd 
Our Lady Of Victory Credit Union 
Pace Savings 8: Credit Union 
Parama Lithuanian Credit Union 
Polish Pzishes Credit Union 
Polish St Catharines Credit Union 
Pomiguese-Toronto Credit Union 
Resumction Parish Credit Union 
Saint Casimer's Credit Union 
Saint Lawrence Parish Cu 
Santone Ctedit Union 
Sheridan Park Credit Union 
Slovenia Parishes Crecüt Union 
So-Use Credit Union 
St Demetrius Parish Credit Union 
St Elizabeth Credit Union 
S t losaphafs Parish Cu 
St M q ' s  Credit Union 
St Stanislaus Credit Union 
Starnews Credit Union Ltd 
Taiwanese Canadian Toronto Credit Union 
Talka Lithuanian Credit Union 
Thorold Community Credit Union 
Toronto Credit Union 
Twin Oak Credit Union 
Ujpo Credit Union Credit Union 
Ukrainian Credit Union Ltd 
Uni-Queen Provincial Civil Credit Union 
Univeaities & Colleges Credit Union 
Uxbndge C ~ d i t  Unionwin Hamilton Credit 
Union Ltd 

Note: Only cornmunir). credit unions were included in this anaiysis 
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APPEIYDIX 111: QUERIES FOR RETAIL LOCATIONS 

Appendix III: Queries for Retail Locations 

Bank Searches 

select if (index (In, "ROYAL BANK0)>O). 
execute 

select if (index (In, "BANK OF MONTREAL"),O). 
execute 

select if ((index (In, "BANK OF NOVA SCOTIA")>O) or (index (In, "BANK NOVA 
SCOTIA")>O)). 
execu t e 

select if ((index (In, "TORONTO DOM I NIONM)>O) or (index (In, 'TORONTO- 
DOMINION")>O)). 
execute 

select if ((index (In, "CI BC)>O) or (index (In, "CANADIAN IMPERIAC)>O)). 
execute 

select if (index (In, "CANADA TRUST1)>O). 
execute 

select if ((index (In, "BANK")>O) or (index (In, "BANQUE")>O) or (index (In, 
"BAN KQUE")>O)). 
execute 

select if ((index (In, "CREDIT UNION")>O) or (index (In, " C U ")>O) or (index (In, " CU 
")>O)). 
execute 

select if ((index (In, "CAISSE)>O) or (index (In, "POPULAIRESi)>O)). 
execute 

Retail Locations 

select if ((index (Sicl, "541 1 '')>O) or (index (Sicl, "542If3>0) or (index (Sicl, "5431 ")>O)). 
execute 

select if (index (Sic1 , "5921 ")>O). 
execute 
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APPENmrX IV: SAMPLE OF UTILITY AND PROBABILITY CALCULATIONS 

Appendix IV: Sample of Utility and Probability Calculations 

The following page contains a portion of the database containing Utility and Probability 

calculations. The cdculations are for the first 10 Enurneration Areas in the database (the 

whole database would be over 400 pages). This table contains the following fields: 

EA Number. indicates the enumeration area in question 

Branch Name and Location: lists the 10 branches assigned to the corresponding EA 

Distance (m): reflects the distance in meters from the branch and the centroid of the EA 

Score: indicates the value calculated for the attractiveness attribute of proximity score 

Utility: calculated by dividing the proximity score by the distance squared 

Probability: calculated by dividing the utility by the Surn of Utility column 

Number of Households: the Statistics Canada value for nurnber of household in that EA 

Avg. Incorne per Household: Statistics Canada value reflecting average household income 

Sum of Utility: is the sum of utility values by enumeration area 
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APPENDIX IV: SAMPLE OF UTILITY AND PROBASILITY CALCULATIUNS 

- - - - - - - - - - 

OPPORTUNITY INDEX DEVELOPMENT F O R  BANK B R A N C H  NETWORKS t 02 



Appendix V: Index Values by Financial Firm 
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APPENDIX V: INDEX VALUES BY FINANCIAL FIRM 

Bank of Montreal 

O P P ~ R T U N ~ T V  INDEX DEVELOPMENT FaR BANK BRANCH NETWORKS 1 0 4  





7451429- - 86810675 - _  BANK OF MONTREAL - 400 UNIVERSITY AVE - TORONTO - M5GlS5 - -- -- 0.086181 
0.028582 2099460- 78979910 -- -- BANK OF MONTREAL - 700 UNIVERSITY AVE - TORONTO - M5GlZ5 - 

BANK OF MONTREAL - 180 OUNDAS ST W -TORONTO - M5GlZ8 i3123457 151117210 0.086843 
BANK OF MONTREAL - 65 QUEEN ST W - TORONTO - M5H2MS - - - 6522 1 S 13225900 0.049313 

64071M 82524090 - -  BANK OF MONTREAL - 200 KING ST W - TORONTO - M S H 3 T L  - - - -- -- A - - 0.07784 
BANK OF MONTREAL - 72 FRONT ST W -TORONTO - MSJlC9 382 15607 - - 3051 68785 0.125228 

7401 6500 664573170 -- BANK OF MONTREAL - 2015 AVEN - -A - - - - 0.1 11 374 
BANK OF MONTREAL - 262 BLOOR ST W - TORONTO - M f  S IV9 33367455 457532030 0.072929 
BANK OF MONTREAL - 880 BAY Sf - TORONTO - M5SIZ8 -- 18370170 247866980 - 0.0741 13. 
BANK OF MONTREAL - 205 COLLEGE ST - TORONTO - M5TlP9 - - 4400683- 97868055 - 0.045058 
BANK OF MONTREAL - 291 SPAOINA AVE - TORONTO MST2EB --- - 165?589_2 123093490 - 0.134661 
BANK OF MONTREAL - 665 KING ST W - TORONTO - MâJlM5 13902677 21 11 71 350 0.065836 
aANk i ) F  MGNTaEAL - 1 i i  SPAùihA AUE - Ï Ü ~ % ~ u T Ü  - M 5 v h 5  @dû256 l7ùSù94ïù 3.i14727a 
BANK OF MONTREAL - 200 WELLINGTON ST W - TORONTO - M-SV2C7 - 951 3 0 6 0  -69930465, - - ---- 0.055982 
BANK OF MONTREAL - 100 KING ST W - TORONTO_=MSXlAl 4420419- 18592740 - 023775 
BANK OF MONTREAL - 877 LAWRENCE AVE W - NORTH YORK - ~ 6 Â 1 ~ 3 - - -  -- 29321 202 302070625 0.097067 
BANK OF MONTREAL - 3169 OUFFERIN ST - NORTH YORK - M6A2S9 - 221 191 82- 346929810 - 0.063757 
BANK OF MONTREAL - 2953 BATHURST ST-  NORTH YORK - M68382 - 82744427- 5587141 O5 1 0.148098 
BANK OF MONTREAL - 898 EGLINTON AVE W - TORONTO - M6C2B6 _ - - - 1099297 14-746767070 -- - 0.147208 
BANK OF MONTREAL - 1226 ST CLAIR AVE W - TORONTO - M6E1BJ -- 71440405 - 560 198540 1 O. 127527 
BANK OF MONTREAL - t90LEGLlNTON AVE W -YORK - M6EZJ5 - 41193284 447444710 - 0.092063 
BANK OF MONTREAL - 568 COLLEGE ST - TORONTO - M6GlB3 -- 3860382 395091115 0.097713 
BANK OF MONTREAL - 640 BLOO-KST W - TORONTO - M6GlK9 -- - 44356770 - - - 490039520 - 0.090517 
BANK OF MONTREAL - 659 DUPONT ST - TORONTO -M6GlZS - - - 4L864036 5025391 35 0.095244 
lANKOFMONTREAL-t293BLOORSTW-TORONTO-M6H1P1 47775099-325471310 0.090919 
BANK OF MONTREAL - 121 1 KING Sf W - TORONTO - M651 G3 - 1 O1 829763- -328473e51 - -- 0.202506 
BANK OF MONTREAL - t 743 ST CLAIR AV'E W - TORONTO - M6N1J4- - 58689697- -415288210 i - . --- -- - --- 0.141323 
BANK OF MONTREAL - 885 JANEST - YORK - M6N?CS -- - 47497964 - 743799140- - 0.063659 
BANK OF MONTREAL - 2859 DU- ST W - TORRNT0 - M6PlY9- - - 32251672- 729357985 - - 
BANK OF MOYTREAL - 1504 D U S N T  ST - TORONTO - M6P3S_1_-- -- 43654485 - 476392265 - -Lm - 
BANK OF MONTREAL - 2201 DUNOAS ST W -TORONTO - M6RlXS - - 62132571 668144385 
BANK OF MONTREAL 2330 BLOOR ST W -TORONTO . M~S~PT- 81663135 820074030 - -- 
,BANK OF MONTREAL - 2194 LAKE SHORE B L V ~ ~ I C ~ - M ~ V J A Z  -- -- -- 1 5 4 ~ 9 6 2  498a52415 
BANK OF MONTREAL :2448 LAKE SHORE BLVD w - ETOBICOKE - MBV- ~5597408- 5403855 15 0.1028a5 
BANK OF MONTREAL 3001 LAKE SHORE BLVD W - ETOBICOKE - M8VIJ8 _ - 36726488 392834465 -- -- 0.093491 
BANK OF MONTREAL - BROWNS LEE - ETOBICOKE - M B W W ~  - 93994tsa 4tte25115 - -  --- ---- 0.228349 
BANK OF MONTREAL - 30228_LOOR ST W - ETOBICOKE - M 8 X W  - - 48284136 726005700 - 0.068507, 
BANK OF MONTREAL- 165 T_HEQ-UEENSWAY - MOBICOKE - M8YtH8- - - 96312532_ 5522t4360 - 0.174411 
BANK OF MONTREAL - 150 BERRY RD - ETOBICOKE - M8Y 1 W3 - -- 6 8 8 q 3 7 ~  655265325 - - 0.105028 
BANK OF MONTREAL - 12J_OOTHE QUEENSWAY - ETOBICOKE -M8ZlR8 - 26552487 187868820 - 0.141335 
,BANK OF MONTREAL - 5555 DUNOA_S_ST W ETOBICOKE - M9B6Cl -- - - - 21388683 249018030 0,085892 
BANK OF MONTREAL '5343 DUNOAS ST W - VOBCOKE - M986KS - -- 16543 173 282021 570 0.058659 
BANK OF MONTREAL - 141 SATU-RN RD - ETOBICOKE - M9C2S8 160723994 1122815600 0.143114 
BANK OF MONTREAL - 120 €RINGS-DR - ETOBICOKE - M9C3Z8 - - -  - - 124347921 645842115 0.1 92596 
BANK OF MONT-L - 2546 FINCH AVE W -NORTH YORK - M9M2G3 _- 59971370 757925950. - - 0.079126 
BANK OF MONTR~AL - 1939 WESTON RD - YORK - MSN~WB - seea-se3 ssr44aoss o. t ooszs 
BANK OF MONTREAL - 1500 ROYAL YORK RD - ETOBICOKE - ~ 9 ~ 3 8 6 - - - -  - - 76406540 867112950 0.088116 
BANK OF MONTREAL - 222 OlXON RD - COSICOKE - ~ 9 ~ 3 ~ 5 ~ -  -- - 95657287 894649800, 0.108921 
BANK OF MONTREAL - 5  LAVINGTON OR - ETOBICOKE - M9R2Ht 8 1337435 838145040 0.097045 
BANK OF MONTREAL - 1530 ALBION RD - ETOBLCOKE - M9VlB4 72254649 472973950 O. t 52767 
BANK OF MONTREAL - 2420 ISLINGTON AVE --ETOBICOKE - M9W3X8 _ -- 27526066 607708900, 0.045325 
BANK OF MONTREAL - 155 REXDALE BLVO_CTOBICOKE - M9W5Z8 13037052 - - -  331330895 - 0.039348 
BANK OF MONTREAL - 207 BROAO ST E -PUNNVlLLE - N t A l G I  2461_391 26600470 0.092532 
BANK OF MONTREAL - 322 ARGYLE ST S - CALEDONIA - N 3 W l K L  91 2 5 i 1  58869945 0.155012 

- -A--- Avrnga 775112353' 107851001! 0.106062851 
- M ln 6s-15 13115900 1 0.008208 

Max 307880427 1858908910 -- 0.341349 
- - Std D w  60910445 361209946 ; 0.051080541 
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Av-8. 731 7 1893.69 : 700221604.4 1 0.102411127 -- 
-- -- Mln 26691 5 9552140 1 O.ûO7875 

Max 322491082 1167014610 0.345209 
Std Dev 56750537.68 153051658.1 0.055980952 

~ P P U R T U N ~ T Y  INDEX DEVELOPMENT FOR BANK BRANCH N E T W O R K S  1 1 0  





APPENOIX V: INDEX VALUES BY FlNANClAL FIRM 

* 
CANADA TRUST - 472 EGLINTON AVE W - f ORONTO - M5N 1 A6 - 93924125 -tl05746825 0.1 16568 
CANADA TRUST - 50 BLOOR ST W - TORONTO - M4W3LB 39263473 651 321 725 0.060283 
CANADA TRUST - 500 GLENCAIRN AVE - NORTH YORK - M6BlZ1 71714919-f25540600. 0.098843 
CANADA TRUST - 500 GUELPH LINE - 8URLlNGTON - L7R3M4 -- 33213525 -680821580 i 0.048784 
CANADA TRUST - 500 REXDALE BLVD - ETOBICOKE - M9W6KS - 54869004 - 461 237895 i 0.1 1896 
CANADA TRUST - 5000 NEW ST - BURLlNGT3N - L7L1Vl - -- 139992334 --- - 8260739350 O. 169487 
CANADA TRUST - 5400 YONGE ST - NORTH YORK - hl2NSRS - - - _- 110195355_ 747760420 A- -_ 0.147367 
CANADA TRUST -550 FENNELL AVE E - HAMILTON - t8V4S9 - - - -- t756483*3_ -966141545 0.181804 - 

61 365742- 451 806805 - CANADA TRUST - 574 BLOOR ST W - TORONTO - M6G 1K1 0.135823 
CANADA TRUST - 5900 DORCHESTER_R_D - NIAGARA FALLS - LfG5S9 -- 59722354 5774654651 0.103422 

1369841 79 - 897 829865 CANADA TRUST - 596 PLAINS RD E - BURLINGTON - L7TZE7 -- - O. 92573 
CANADA TRUSX- 60 JAhdES ST --ST CATHARIN-€Si L2R7E7- - -- - - -  - -- +- 33740483 --- 589533920 - 

ïA7XiZPG _ 635 Id5523 CANADA TRUST - 64 MA& 3 T  VV - G M  Y - L M  t 6 - --a- 

CANADA TRUST - 666 BURNHAMTHORPE RD - ETOBICOKE - M9C2Z4- t71756946 1 
CANADA TRUST - 8760 MEAOOWV_AG T. CENTRE C!R - MlSSISSASfA 35N46I3- zLt354452571 1 
CANADA TRUST - 680 MARKHAM RD - SCARBO ROUGH M 1 H U 7  11 t 763548- 
CANADA TRUST - 70 JARVIS ST - FORT ERIE - L2A2S4 ---- - -  ----- 15632277 

44922399- 564303485 CANADA TRUST - 70 Sa  EGLINTON - SCARBOROUGH - M i L2K i  _ -  _ - O .07966? 
CANADA TRUST - 7077 KENNEDY RD - MARKH&M - L3RON8 60487303 592141375 0.10215 
CANADA TRUST - 725 WARDEN AVE - SCAR!-OROUGH - M IL4R7 - - 89t3221- 6t0304265i 0.014805 
CANADA TRUST 75 BAYLY ST W - AJAX - LtS7K7 - - - - - . - 173689824 12645287101 0.137355 
CANADA TRUST - 750 OKLAHOhdA-DR - PICKERING - LtW3G9 114973338 _1fl9506390~ 0.113891 
CANADA TRUST - 7967 YONGE ST - THORNHILL - T C  51523648 1216750520 1 0.042345 

136751077 1089376140' -+ CANADA TRUST - 800 QUEENZT-ON RD - STONEY CRf K - L8G lA7  - -  - O. 125532 
tl749637l 1235666560 - - CANADA TRUST--a3a UPPER JA-MES-ST - HAMllTON -L9C3A4 - - -- 

CANADA TRUST - 8545 MCCOWAN RD - MARKHAM --L3P!K9-- - - 47305026 -362675 
CANADA TRIJST - 87 EAST MAIN ST - WELL&NJO L363W5 - - 56031250 671854890 

66102735 531 580045 CANADA TRUST - 938 KING ST W - HAMILTON T LBSlK8 - __- - 
CANADA TRUST - 939 UWRENCE-AVE E - NORTH YORK - M3ClP8- t 26372298 855755335 0.147673 
CANAOA TRUST - 98 WILSON ST W ANCASTER - ~ 9 ~ 1 ~ 3 - _  - - -- 66J571C 610747750 ' 0.108158 
CANADA TRUST - 991 PAPE AVE - EAST YORK - M.iKJV6 - _ _ -  -- - 89763462 7 3 6 1  34090, 0. 120305 

-- --. - ~vlmge- -- 83230232- -828604717 0.099431 066 
-- - A - - -- - - - 390714- 185917401 . M!n. - - - - 0.014605 

-- -- - - -- Max- 3464337v- ~791881300 1 O f  S 6 l n  
Std Dav 53434739.411 M9039694.4 I 0.043206861 
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Laurentian Bank 

Bnnch Nama and Locatlon --- Probable Dollars-ToPI Oolian IOpportunIty Index 
LAURENflAN BANK - 1070 WILSON AVE -NORTH YORK -M3KtG6 61400691- -578853450 - 0.1 06073 
LAURENTlAN BANK - 4218 LAWRENCE AVE E - SCARBOROUGH - M l  E 4 E  - 131349y-1053213505 0.124713 
LAURENTIAN BANK CANADA - 503 ST CLAIR AVE W -TORONTO - K C l A 1  100425152- 85a665090 - 0 1 16955 
LAURENTIAN BANK OF CANADA - 3082 BLOOR ST W -ETOBICOKE - MBXtC8 34835 120 750588830 -- O .O4641 
LAURENTIAN BANK OF CANADA - 5775 YONGE ST - NORTH YORK - M2M4J1 - - 50725950 - 680246740 0.057627 
LAURENTIAN BANK OF CANADA - 130 ADELAIDE ST W -TORONTO - MSH3P5 301491 18592740- - 0.016216 
UURENTIAN BANK-CANADA - 2323 YONGE ST -TORONTO - M4P2C9 - - 77847939 889127570 - 0.087555 
LAURENTIAN BANK - 502 BRANT ST - BURLINGTON - L7R2Gd - -  - _- 87791647--. 726453250 - - 0.12085 
LAURENTIAN BANK - 231 MAIN ST N - MARKHAM - L3PlY6 88061086 12187 14960 0.072257 
,UClRENTlAN BANK -GIS HURONTARIO ST -MISSISSXUGA - L S A ~ ~ ~ ~  - - ~ - ~ - ~ 4 ~ 5 1 - 1 0 6 5 2 6 9 7 4 5  - _ 0.136029 
LAURENTIAN BANK- - j l 5  DAVIS DR - NEWMARKET - L3Y2RZ - - _- 129455749 1189447060 a -- -- 0. 108837 
LAURENTIAN BANK - 210 NORTH S E ~ V I C E  RD W - OAKVILLE - L6F2Y2 - - -- 29611O1- 10271 10935, - 0 .02883! 
LAURENTIAN BANK t65 QUEEN ST - PORT PERRY - ~ 9 . 1 ~ 8  - ---- 3486128- 313313105 - 0.011127 

20543241 356131790 - - - - LAURENTIAN BANK CANADA - 2 KING ST W - HAKLTON - L B P I A ~  
- 

- _ -  O 057684 
171789533- 12$073160 LAURENTIAN BANK OF-CANADA - 15208 YONGE ST - AURORA - L ~ G ~ O  - - 0.1 38532 

tAURENTlAN BANK OF CANADA - 4979 KING ST - BEAMSVILLE - LORI BO 88859789 658280950 - -- 0.1 34988 
LAURENTIAN BANK OF CANADA . 18 MAIN ST N - BRAMPTON - L6VlN6 - 86300358 - >93287 170 0.06194 

178274070 1148251440 0.1 55257 LAURENTIAN BANK OF CANADA - 499 MAIN ST S - BRAMPTON - L6YlN7 - -  -- -- - 
UURENTIAN BANK OF CANAJA - 39 MAIN ST N - MARKHAM - L3PlX3 - -- 4 3 0 ~ ~ 2 6  - 944 153270 - - O 05031 7 
LAURENTIAN BANK OF CANADA - 4665 CENTRAL PKY E - MISSISSAUGA - L4Z2V4 fi 7 7 9 3 0 ~ -  925459555 O. 1 27281 
LAURENTIAN BANK OF CANADA - 214 QUEEN ST S - STREETSVILLE - LSgLLS_ 86488978- 9?_9234295 _- A 0.088323 
LAURENTIAN BANK-CANADA * 1 6 ~ 2 - I K ~ H O R E  RD W - MISXS-SAUGA - t5JlJ5 35164 135 1 t 48724365 0.0306t 1 

-p. 

Average - - 80587279- ~8014512Un 0.085382354 - - Min- 301491 11592740 0.011127 
Max ---- -- 178274070 1391287ltOi 0.1 55257. 

Std Dav 5û7WSZ8.35 3358OS88l.S a 0.044070096- 
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APPENDIX V: INDEX VALUES BY FINANCIAL FIRM 

TORONTO-DOMINION BANK - 668-KLNG ST W -  TORONTO MSVlM7 1521 034_2 223948020 0.067919 
TORONTO-DOMINION BANK - 6700 FINCH AVE W -ETOBICOKE * M 9 W S P S  -_ 7 2 c 9 o  883117555 --- - 0.081 54 

75491612 838326430 - TORONTO-OOMINION BANK - 679-UPPER JAMES ST - HAMIlT-ON- L9C224 - - - 0.09005 
TORONTO-DOM1NION BANK - 686 QUEEN ST W---TORONTO - M 6 c E 7  32726068 31 21 47020 - 0.120895 
TORONTO-DOMINION BANK - 687 ST CUIR ?VE W TORONTO - M6CIB2 - 1043~3098 718279305 - - 

P -- 0.145268 
63878763 807785930 TORONTO-DOMINION BANK-697 MCCOWAN RO -2CARBOROUGH - M l f t K t _  - 0.079079 

TORONTO-DOMINION BANK - T_GLENDINNING A'JE SCARBOROUGH - MlW3EZ 65181208 705732640 0.09236 

TORONTO-DOMINION BANK - 70 WALTON Sr. PORT HOPE - L IA1 N3 - - -  - - -  . -- -a- - 
W ~ O O ~ I N E  AV - XIARKHAM - L3R1A3 

7030~~0-OOMINION_BANK - 17 5tOOR S i  W - IORONfO * M5SlM2 32889441 538119155 - . .- 0.058929 
TORONTO-DOMINION BANK - 7766 M A R X G R O V E  RD - W O O D B R l ~ G G E E - X X ?  - - 1 6 3 8 7 1  691154000 - 0.244683 

17739244 292429000 TORONTO-DOMINION BANK - 777 BAY ST - TORONT? - M5G2C8 _ _ a --a - - - 0.060628 
85812419 915151920 TORONTO-DOMINION BANK - B O O ~ B Ü ~ N H ~ ~ ~ Z P E  RD w - MISSISSAUGA - LSC=-- - -- - - 0.093768 
77377334 605039755- _ _ - TORONTO-DOMINION BANK - BOPNIAGAK;( S L  'PIELLANO - L3C5Z4 - -- _ - - 0.127888 
55128394 10889279554 - . TORONTO-DOMINION BANK - BO1 YORK M1U.S RD - YORTH YORK - M351X7 0.050826 

TORONTO-DOMINION BANK - 612~-?lX!E-ROLB-R&!PTO~N * L6TZJ9 21396979 1119971775, - 0.01 91 05 
1 U 09701 3 906895430 - TORONTO-DOMINION BANK - 846 EGLKTONAVE W - TORONTO - M B C Z S 7  , ___ 0.133529 
1 15205781 907620995 - TORONTO-DOMINION BANK - 8601 WARJEN-AVE - MARKHAM - L3ROE5 _ -  - -  0.126932 

TORONTO-DOMINION BANK - B78-EE~L!NTON $VE E -EAST YORK - M4G2Ll -- 58506186 563798515 -. _ - - 0.103771 
TORONTO-DOMINION BANK - 88 LAKESHOREERO E - PORT CREDIT 'L5JGsl- - 140544466 694664280 -p 

0.20232 
TORONTO-DOMINION BAN_K_:690-OANFORTH AVEiTORONNTO - M4JlfL9 - -.-- 61-561615- 678510935, 0.09073 
TORONTO-DOMINION BANK - 900 MIOOLEF IELD R ~ D T - S - C A R B O R O U G H ~ ~ V 4 X ~ -  16605684-6189265458 , 0.02683 
TORONTO-DOMINION BANK - 904 QUEEN ST E .LORO-NTO - M4Ml  J3 - 335874_B0 - 498156015: . - 0.067695 

174459040 1343064945: TORONTO-DOMINION BANK - 935OYgNGE ST - R!CH_MONO HILL - L4C5G2 _ 0.129896 
TORONTO~DOMINION BANK - 939 LAWRENCE AVE E NORTH YORK * M3ClP8 1 1549 1640 776324910 : 0.148767 
TORONTO~OOMINION BANK - 949 EGLINTO-NAVE 'dZYORK - M6C2C3 105674058 807704195 1 0.130833 
TORONTO-DOMINION BANK - 966 BRIh1ORTON OR-'SCARBOROUG+-MlG2V2 _- 54680439_- 832448800 0.065696 
TORONTO-DOMINIO_N BANK - 972-N RD - E~OBICOKEA- M9VtA7 _ A - __ 154059271 802952275 0.191866 
TORONTO-DOMINION BANK - 979 BLOOR ST W-- TORONTO - M6HlL7- _ -- - 52405000 180802090 - 0.108993 
TORONTO-DOMINION BANK %YONGE Sc 70-ONT0 - M4W3VB__- __ 7~603438~~9S3191110  - 0.079316 

- .- - -  . -- . * - - - - - - - - Avrnga - r90*4714-. l691001o1 - o.ioaa~aass 

-- - - --- - A  . - -- . 271439 9552140 - , . -- - -- - - - 0.008035 
261265935- 1593981095 . - - - -  - . -- - - - - . ..- - - .. . ! ' a~ .  .- 

0.291686 
Std Dav 51 1'11420.85 51 l9283O3.8. 0.050345562 
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BANK OF NOVA SCOTIA - 438 EGLINTON AVE W - TCRONTO -MSNfA2 55210617' 811650380' - -  -, - . 0.068023 
BANK OF NOVA SCOT@ - 416 SPAOINA RI? - TORO'ITO - M5P2W4 - -  4440 1991 987894200 0.044948 

63302558 788010790 -- BANK OF NOVA SCOTIA - 292 SPAOINA RD - TORCPiO - M5R2V6 -- . -- , - -  0.080332 
BANK OF NOVA SCOT lA - 130 BLOOR ST W - TORONTO - M5SlN6 _ _ -- - - 19293878 554523695 - - - - .-- 0.034797 

67643625 543861 160 - - BANK OF NOVA SCOTIA - 332 BLOOR ST-WLTO~PITO - ~ 5 S l W 6  - -  .- 0.124377 
BANK OF NOVA SCOTIA - 1033 BAY ST - TORONTO - b15S3A5 - ---- 70758803 333014205 0.21248 
BANK OF NOVA SCOTIA - 440 C O ~ G - ~ - ~ ~ M T O  - M s T ~ T ~ .  . ~~~~-~~~ - 32564556 298555395-p O. 1 09074 

250087_75 251 150505 -- . BANK OF NOVA SCOT IA - ?J78A_IHURSf ST- ToRONT>:M55CsI_ _ -. . . _ .. 0.099517 
BANK OF NOVA SCOTM - 222 QUEEN ST 'rcl - TOR3YTO --~?!g3 - ,  - 1062306 74240855 - - -- ---- 0.143089 

83629O 185165470 - BANK OF NOVA SCOTIA_-!IOSPAOINA AVEE; TORONIO - MSV2K4 - _ - __ 0.045184 - 
BANK OF NOVA SCOTlA - 720 KING SI W-- ~ o f l ~ ~ ~ M S V 2 ~  _ _ _  - - - - - 

-- pp 47591 288 214539780 022183 
BANK OF NOVA SCOTlA - 949 ST CLAIR AVE W TORONTR-M6C-lC_7 - 4S571472 6637337- - 0.068509 
BANK OF NOVA SCOTlA - 64LCOLLEGE ST - TORONTO - M6G167.- - - _- _ PA- 36535614 400952795 5 0.091 122 

45749199 549412645 - BANK OF NOVA SCOTlA - 1 0 I B L O O R  ST W - TORC'NTO - M6Ht M3 - - -- - -_  0.083269 
60450367 476975885- - BANK OF NOVA SCOTIA - 1251 B e O R  ST W - TOROO;~ltO~--M6HlN6 -__ _ -  O. 126737 

BANK OF NOVA SCOTM - 1441 KING-ST 'N -TGRONTO - M6KfH9 -- - . - 7 1529501 47801 7845 - ----- --- --- . 0.!49638 - - 
BANK OF NOVA SCOTIA - 1464 QU-EEPJ ST W - TORONTO - M6KtM2 - - --a 107201 885 648076175 - - . 0.165416 
BANK OF NOVA SCOTIA - lWW_UNOAS ST W - TC 2ONO. - MGKlV1 ___- 48931603 753401515 - 0.064961 
BANK OF NOVA SCOTI&-23SS~SLJER ST - TORONTO -M6N-ZZ2 - - 39948237 485548890. -- ..- 0.082274 
BANK OF NOVA SCOTIA - 2962 OUNOAS ST W -_TORONTO - M6PtYB - _ . - 40907436, 673005010 8 -p - -- 0.060783 
BANK OF NOVA SCOTIA - 1709 BLOOR ST W - TORPN-TO - M6P4E5 - 661 53530 754407650 + - 0.087689 
BANK OF NOVA SCOTIA - 347 JA_NEST -TORCNTO --ht6S323 - - 103258936 637488225 - - 0.16t978 
BANK OF NOVA SCOTlA - 1 OOqGJAS ST - UXBRIOG_EIL9PLM6 - -- -- -. - - 4332_5-9 477788315 - - 0.09068 

[BANK OF NOVA SCOTlA - 3_8_EAST MAIN ST - 'NELLAFIO - L383W3 47682019 830577715 - - 0.057408 
BANK OF NOVA SCOT!4-354 LINCOLN St - WELLA'IO --L~B~NT ~l~~~~~ -_ t55â6833 749018990 - _ 0.20783 
BANK OF NOVA SC.QTIA - 440 NIAGARA ST - W ~ L  \hD-&3C&SS - .- _- - 4465 1039 1023289450 - 0.043635 
BANK OF NOVA SCOTIA -Je_SBRP_CK ST N - WHlTt-,Y&YJHj - - -  16768574_6' 1405126690 O. 1 19339 
BANK OF NOVA SCOTIA - 3050 GARDEN ST s WHIT..Y - LlR2G7 ---- ,- - t 39502306 139351 1 1 15 0.100107 
BANK OF NOVA SCOTIA - 8565 27 HWY - WO0OBRlJGE.-!LIA7 - 28167e7_3 573475915 0.0491 18 
BANK OF NOVA SCOTlA --7?OO P'NE V A L L E Y A .  ?lEOB_RgGE-- L4L4Y8 -, - . ----- 84986981 546074405 -- O. 155633 
BANK OF NOVA SCOTlA - 7600 ,WESTON RD -!Oc' 3 8 ~ ( 0 G ~ 2 - ~ C g 0 7  - .-- -- 32-7222 423091540 - 0.07688 
BANK OF NOVA SCOTlA - 2700 O-ULFEEST -YORL - M6B4J3 . - . --- 18834130 415398860 0.04534 
BANK OF,NOVA SCOTIA - ~ E G l l ~ ï O N  A V E  W --YORK_. M6CZB9 . - 8a6174-48 877937065 0.10f007 
BANK OF NOVA SCOJE-I-2Z0 EGLtNTO-N-AVE-W - 2 R K  - M6E2K6 _ --- --a 29891 528 4225306 15- 0.070744 
BANK OF NOVA ?=TI& - 2256 EGLETON AVE W - YORK - M6E2L3.- 5866 1228 452554050 0.129623 ..- ----- - -- 
BANK OF NOVA SCOTIA - 501 OAKWOOO AVE - YCrg  - M6E2W8 - -  - _  - 53939035 604337380 - . -- 0.090908 
BANK OF NOVA SCOTJA - 1 15 1 WESTON RD - Y O R h  lh16h14P3 _ - - 54971674 647543930 - 0.084893 
BANK OF NOVA SCOTIA - 2444 BL-OORST W-..YOEc - hl6SlRZ - . 42840260 7O254973OA- 0.060978 
BANK OF N O X C O T I A  - 1aaS-WESTON RD --YORK - h19NlV9 _ - - - - - 88205930 659251495 , - 0.133797 

Average - - - -- ---- - 73271354 752983t08 - - 0;09~97677' 

-. - - - - . Mln 245903 9552t40 - 0.00171S 

- . - . . - - - - - -- - Max - 346001381 1712172545 - 0.318106 
1 Std Dav. 54010510.59 356020324.8 0.05411~94%1 
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SLOVENlA PARISHES CREDIT UNI03 - 23 OEUWANA OR HAMILTON - LBE3N6 67518125; 633790630 0.106531 
SO-USE CREDIT UNION LTD -26 EGLINTON AVE 'N - MISSISSAUGA - LSR-7 13-0725 1 900633325 0.148237 
50-USE CREDIT UNION LTD - 310L_0_OR ST E - OSHAKA - L I H ~ L ~ _ - -  - - 35762092 547093275 0.065367 
ST STANISUUS CREDIT UNION - 50 RICHMONO S c €  - OSHAWA - LlGTC7 - 51324196 1017217655 0.056354 

25553M6 421940285 - ST STANISLAUS PARISH CU - 190_-0 IISSISSAUGA - L 4 X 2 l  0.060562 
ST STANISUUS-ST CASMIR'S-CU - 40 JOHN ST --OAKVILLE - L6KlG8 34952334 49367881%- 0.0708 
STARNEWS CREDIT UNlON LTO - 1 CENLURY PL - WOODBRIDGE - L4LJLBRZ 3 S E 8 1 5  442564920 - - 0.080236 
TAIWANESE CANADIAN TORONLO-Cg - 3636 STEELES AVE E - MARKHAM -L3RlK9 207e214 1 482236760 0.0431 
TALKA LlTHUANlAN CREOIT UNION - 830 MAIN ST E - HAMILTON - L8MlL6 _ -  50866 144 500792080 0.101571 

5J71z491 J9ZSl l lZ5 THOROLD COMMUNIN CREDIT UNION- 63 FRONT ST S TTHOROLO--UVtW8 0.1 11091 
W I N  OAK CREDIT UNION -464 M-OROEN RD - OAKVLLLE L6K3W4 - 7~10270~-1038787055 - - 0.071413 
.WIN c ) p ~  ~ R E D I T  ljyi~y 'T' - :!tçc) ~ T C E L E S  AI/- E . ~ U & M P T ~ ) N .  ' Ç T ~ A ~  Jf -97 14rJQq 5@7r! 

--A -~- - -- - '? 523057 
'TWIN OAK CREDIT UNION LTD -200 'NILLEMS PKY - 8RAMPTON L6X-4- 68019261 10St849515 -- 0.064666 

36128791 1190944800-_ TWlN OAK CREOIT-UNION LTD - 1045 INDUSTRY ST - OAKVILLE - L6J2X3- - - - - - 0.030338 
23773j72 476283540 -- - UKRAINIAN CREDIT U N I O N L G  - 118 NIAGARA ST. STCATFARINE* L2RSJ --- 0.049914 
88388084 561644555- UKRANIAN CREDIT UNION LTD - 3 8  JA_CION_.\~I~_OSHAWXXLLfH3C3 - _  _ - - 0.1 57374 
72682967 494583295 - UXBRIOGE CREOIT UNION - 70 BROG_STW -UXBRIDGE - L 9 f l P 4  - - - 0.146958 

WlRA HAMILTON CREDIT UNION LTO .139 KENILWORTH AVE N HAMIt~~NIt8H4S4 2 3 6 ~ 0 1 3  JM680620 0.050945 
CAISSE POPUlAfRE 287 KILULY ST E - PORT_£OLBORNE - L3K1P3 23444650 412229930 0.056873 
CAISSE POPULAIRE CTR-SVC - 284 GENEVA ST - ST CATHARINES - UN2E8 52766100 511650910 0.103129 

72237466 880301925- CAISSE POPULAIR_E 'NEtWNO LTD - 5700 P,tO_R_gON ST - NIAGARA FALLS - UE6Z8 0.08206 
CAISSE POPULAIRE WELLAND LTEE - 59 E h l P i R g S I  WELLANO---LEZLX- 87881202' 472227775 O. 186099 

Avemqe - 482556111 636784284 0.081985476 
--- Mln 800773, 28811 MO 0.012157 

-- -- -- - Max 21i448031, 1795845190 0.436549 
SM DW 3305 ta03.aa I s194a7253.9 I o.oso3ns14 
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Appendix VI: Review of Other Indices 

This appendix provides brief reviews of various other indices not mentioned in the text of 
this document. The description includes stock indices and the consumer price index. 

Securities Averrges and Indicrtors 

In this section the mathematics of averages, indices and technical indicators used in the 
secuiües iiidiidustry ûre discusseii. Once thé possible w y s  of constniçting an index and 
the benefits and drawbacks are illustrated two examples of indices are given (TSE 300 
and Toronto 35). 

Most indices begin with some type of average or mean. The arithmetic mem is intended 
to measure the central, typicai or representative value of a range of values that are closely 
related in magnitude. In a statistical sense, the unweighted arithmetic average best 
represents the typical value of a set of values only if the difference between the highest 
and the lowest values in this set is relatively small. 

Geomeûic mean is used prirnarily when there is a large spread between the lowest and 
highest values of a set. It is determined by taking the Nth root of the product of N values. 

Geornetric average = f AfB*C* . . .*zI"'~ 
d 

One property of the geomehic mean is that p ~ c e  changes of the higher-valued items have 
no greater effect on the average than similar percentage changes in the lower values 
items. Therefore geometric average is often referred to as an equally weighted average. 
Also the value will always be smaller than the arithmetic rnean 

The divisor shown is not part of the definition of the geometnc mean. It is included in 
the equation as a parameter that ailows adjustrnent of the mean to keep its value 
unchanged when the List of values in the numerator is modified. Many stock indicaton 
are based on the aithmetic average calculation and in the event that a component must be 
added or deleted some provisions m u t  be made to ensue the overall average price of the " 

indicator remains the same. This is important because if a component (issue) is removed 
or added and the denominator is not adjusted the effect may be that the index shows a 
drastic change in the market, which is not a reflection of the activity only of the change in 
the index calculation. To ensure index continuity over time the divisor is adjusted. 

"If the average was computed after the change without adjusting the divisor, then its 
value would always be distorted and would never equal the true average value. As a 
consequence, the historical continuity wotdd be lost" 
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The formula for determining a new divisor is the fooUowing: 

New divisor = New total of stock prices * Old divisor 
Old total of stock pnces 

( this formula aiso applies in the event of a stock split ) 

Narrow-Based indices have a small number of cornponents and are usuaily concentnted 
on a particular market sector. Broad-based generally cover an entire industry or market. 

Elementary Indices: are intended to measure the values of a single variable it can be 
dehed and measured as the ratio of the observed current price to a reference price of the 
base period. This is called a relative index (Index = PJP,). The current value of an index 
is It = (Pt&)*I0. 

Composite Indices 

An index of a set of combined variables is considered a composite index. The 
fundamental problem in devising a composite index is to h d  the appropriate formula to 
express the combined effect of the relevant variables. Here are some examples 

Dow Jones Average: 1s a stock pnce average computed by Dow Jones & Company. The 
"Dow" is the most commonly used indicator of the general trends in stock and bond 
prices in the United States. Dow Jones & Company, a hancial news publisher founded 
by Charles Henry Dow and Edward D. Jones, began computing a daily industriai average 
in 1897, using a list of 12 stocks and dividing their total pnce by 12. The List of stocks 
has since been broadened, and the divisor has been adjusted to compensate for stock 
splits, stock substitutions, and significant dividend changes. Thus, the averages are no 
longer arithmetic means but are averages in the sense of indicators of general market 
price trends. The most commonly quoted is the industrial average, based on the pnces of 
30 selected industrial stocks. The other Dow Jones averages published include one based 
on 20 transportation stocks, one based on 15 utility stocks, a composite based on al1 65 
stocks, and several bond averages. 

Laspeyres index: was 'proposed by economist Étienne Laspeyres (1 834-19 13) for 
rneasuring current prices or quantities in relation tu those of a selected base period. A' 
Laspeyres price index is computed by taking the ratio of the total cost of purchasing a 
specified group of commodities at current prices to the cost of that same group at base- 
penod pnces, and multiplying by 100. The base-period index number is thus 100, and 
periods with higher price levels will have index numbers greater than 100. The distinctive 
feature of the Laspeyres index is that it uses a group of commodities purchased in the 
base period as the basis for cornparison. In other words, in computing the index, a 
commodity's relative pnce (the ratio of the curent price to the base-penod price) is 
weighted by the commodity's relative importance to a i i  purchases during the base period 
Compare Paasche index. 

- -  
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Some observers believe that the Laspeyres pnce index tends to overstate price increases 
because, as prices change, consumers normaily alter their patterns of consurnption to 
include smaller amounts of products with large price increases and larger amounts of 
products with littie or no pnce increases. Ifthey c m  do this without reducing their total 
satisfaction, the use of base-penod commodity selections tends to overstate declines in 
the standard of Living. The Larpeyres quantity index operates in a similar way, using 
base-period prices to compare aggregate production levels in hvo periods. 

Paasche inder. index developed by Geman economist Hermann Paasche for measUrhg 
current price or quantity levels relative to those of a selected base period. It differs from 
the Laspeyres index (q.v.) in that it uses current-period weights; that is, in cornputing the 
index, a cornmodity's price relative (ratio of current price to base-penod pnce) is 
weighted by the commodity's relative importance to d l  purchases in the current period. 
Taking the ratio of the total cost of purchasing a specified bundle of cunent-penod 
commodities valued amives at the index at current prices to the value of those same 
commodities at base-period prices and multiplying by 100. 

The Paasche pnce index tends to understate price increases, since it already reflects some 
of the change in consumption pattems with which consumers respond to pnce increases 
(Le., increased consumption of goods that show M e  or no pnce change). 
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The Toronto Stock Exchrnge 35 Index 

The Toronto 35 Stock Index is a narrow-based index of the share pnces of 35 Canadian 
blue-chip companies. Its changes closely parallel those in the TSE 300 Composite Index. 
Developed in 1987, the index is also capitalization-weighted by the Paasche formula and 
its base level was set at 100 as of 1987. Since its formation, the index has been the basis 
for European-style, cash-settled index option contracts that are traded on the TSE under 
the ticker symbol TXO, while similarly based futures contracts are traded on the Toronto 
Futures Exchange under the ticker symbol TXF. 

Aemeeate OMV = Toronto 35 Index (SPTV) 
Divisor 

Aggregate QMV = The sum of the quoted market value of the 35 issues which 
comprise the Index. The QMV is ($ of preddermined 
shares) x pnce 

Predeterrnined Shares = Number of shares allocated to each in the Index (Le. ZOO0 
Abitibi-Price (A), 2000 BCE hc. (B), etc.). 

Price = 

Divisor = 

The last trade pnce for a board lot of shares. This 
information is obtained directly fiom the TSE on-line 
trading system. 

Whenever a change to the Index occurs (i.e., additions, 
deletions, or large stock/cash distributions). The divisor is 
adjusted in order to ensure that the index level remains 
unaltered following the changes. 

The TSE 300 Composite Index 

The TSE 300 Composite Index is a tool used to measure pnce performance of the broad ' 
Canadian equity market. The curent index was created in January 1 977, and is a broad- 
based index of 300 iisted stocks divided into 14 industry secton. To be included in the 
index the stocks are selected on the following critena: 

Only comrnon shares are included 
Company must be incorporated in Canada or be substantidly Canadian-owned 
Stock m u t  be Listed for at l e s t  12 months pnor to consideration 
Capitalization m u t  be at least CS3 million 
Stock must trade at least 25,000 shares for a value of CS1 million in the year prior to 
consideration. 
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The index is capitalization-weighted by use of the Paasche formula @sis of the current- 
year rnethod) which is defined as follows (base value was set at 1000 in 1975): 

Augesate Float OMV X LOO0 = TSE 300 Index (SPIV) 
Divisor 

Aggregate Float QRlV = The sum of the float quoted market value of the 300 issues 
which comprise the Index. The float QMV is (outstanding 
shares - control block) x price 

Outstanding Shares = Number of shares each Company issued and outstanding. This 
information is obtained fiom the TSE's Listings Department 
and the individual companies. 

Control Block = 

Price = 

any individual or group of related individuals who control 
20% or more of the outstanding shares. This information is 
obtained fkom each company's idonnation circular, contact 
with the company, or from insider reports fiom the Ontario 
Securities Commission. 

The Iast tnde price for a board lot of shares. This information 
is obtained directly bom the TSE on-line trading system. 

The trade-weighted average float quoted market value for ail 
onginai hdex stocks for the year 1975. Whenever a change 
to the Index occun (Le., additions, deletioos, changes in share 
capital), the divisor is adjusted in order to ensure that the 
hdex level remains unaitered following the changes. 

This multiplier is always 1000. It was put in place so the start-trp 
of the Index level would be approximately 1000 in 1977. 
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Consumer Price Index 

The consumer pnce index is a rneasure of living costs based on changes in retail prices. 
Such indices are generally based on a survey of a sample of the population in question to 
determine which goods and semices compose the typical "market basket." These goods 
and services are then priced periodicdly, and their prices are combined in proportion to 
the relative importance of the pods.  This set of prices is compared with the initial set of 
pnces (collected in the base year) to determine the percentage increase or decrease. 
C O L S  pnce indices zce wkkIy used to n e s u r r  changes in the cost of maintahhg a 
given standard of living. Such indices are available for more than 100 countries (as in the 
United Nations' Monthly Bulletin of Statistics) and are usually prepared by the country's 
ministry of labour or central statistical office. The indices of the various countries differ 
widely in coverage and methods, but there are some general characteristics that can be 
described. 

The population group covered almost always includes families of wage and salary 
earners, but the indices Vary in the extent to which they include single individuds and 
other occupational groups such as the self-employed or professionals. It is quite common 
for the indices to refer oniy to urban areas, and some are restricted to a limited number of 
cities (e.g., six state capitals in Australia) or even to the capital city alone (e.g., Mexico 
City). Some indices are, of course, broader in coverage; the Japanese index, for example, 
includes al1 households, urban or rurai, except one-peson households and those headed 
by famien or fishermen. These limitations in the coverage of the indices are often 
overlooked. For broad analyticd uses such as measurùig changes in the national welfare, 
a cornprehensive index is needed that covers the whole population, including persons 
living in mai  areas, single persons, and hi&-income families in urban areas. 

In most countries the consumer pnce indices, usudly published monthly, include indices 
for major categories of expenditures such as food, clothing, rent, and so forth. Sometimes 
they include more detailed categories (such as dairy products) and even individual items 
(such as milk). This depends partly on the number of products for which pnces are 
gathered. 

The most common formula used in calculating consumer pnce indices is a weighted 
arithmetic mean of price relatives. The price relatives descnbed earlier are weighted 
according to the arnounts consumers spend on each product; the resulting figures are 
summed for al1 commodities and divided by the sum of the base year expenditures for the 
same collection of commodities. 

Reference: 
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HistoncaiIy, the Canadian financial sector was divided into the four pikirs of banking, 
trust, insurance and securities activities. A senes of refonns has led to considerable, 
though not complete, relaxation of those boundaries. These changes mean that more 
institutions rnay offer the same products. The resulting increase in competition gives the 
consumer more hovative products, irnproved access to financial senrices, greater 
convenience and more attractive pricing. 

In 1992, sipficant revisions to the Bank Act, integrated with changes to federal 
legislation goveming other types of financial institutions, resulted in expanded bank 
activities both within and outside the financial sector. Banks now have the right to own a 
broader range of institutions within the financiai sector. They gained the right to own 
securities dealers in 1987 and now may own trust firms and insurance companies. 

There are more than 3,000 organizations in Canada providing financial senrices. 
Canada's 54 banks compete vigorously with each other and credit unions caisses 
populaires, t m t  CO'S, loan and mortgage companies, life and health insurance companies, 
pension funds, nutual fund companies and governrnent agencies for retail and business 
customers. 

Chartered Banks 

Establishments of companies, chartered under the Bank Act and Listed in Schedule "A" or 
"B" of the Bank Act, primarily engaged in banking activities such as the creation of 
deposit facilities, bxnsfer of deposit monies and provision of credit. As part of these 
activities, banks accept deposits from individuals and other entities and make them 
available through loans to, and investments in, al1 secton of the economy. In addition, 
some of the deposit liabilities of the banks serve as a means of payrnent and therefore, as 
a medium of exchange. 

/' 
Canada's 54 banks employ more than 221,400 people. Manage over $1.2 triUion in 
assets. Operate over 8,140 branches and 14,484 automated banking machines. In 1992, 
the Bank Act and the legislation governing other types of financial institutions underwent 
major revisions and increased competition by permitting banks, trust and loan companies 
to diversi@ into each othets markets. This public-policy W e w o r k  continues to evolve. 
Rapid industry changes are being powered by technological innovation, globalized 
hancial markets and shifting custorner demographics, expectations and behavior. 
Financial institutions are trying to respond through mergers, joint ventures, strategic 
alliances and acquisitions. Along with these changes the branch service network 
becomes a larger issue. Bankuig is a hi&-vo lume, low-margin industry: in percentage 
terms, profit margins are s h .  For every $1 00 of assets (including loans) in 1 997, banks 
earned 71 cents on average. 

P P P ~ R T U N ~ T Y  INDEX DEvELOPMENT FOR BANK B R A N C H  NETWORKS 134 



- -- 

APPEND~X VI 1: FINANCIAL SERVICES INOUSTRY IN CANADA 

Net interest income represents roughly 55% of gross revenues and fee-based income 
represents 45%. Of total revenues, persona1 senrice fees account for only about 4%. In 
1997, the major banks paid $37.7 billion in interest expenses, more than $14.8 billion to 
employees and over $7 billion to Canadian suppliers for goods and services. These and 
other expenses, including $6.9 billion in taxes and levies and $1.9 billion in provisions 
for credit losses, led to total expenditures by the major banks of close to $70 billion in 
1997 to e a m  $ 7.5 billion in net income globally. 

Miscellaneous Banking Facts: 
As of Sept 1997 banks had 532 1 billion in outstanding consumer loans 
Mortgages held, over 2.5 million 
In 1997, banks and their subsidiaries directly employed more than 221,400 people an 
increase of 4% since 1994 
The six largest banks have a payroll of $13.8 billion (1.6% o f  Canadian employment) 
Interest-based activities are still the largest source of bank revenues but they are 
declining in proportion to other sources 
When ranked against international banks by asset size in fiscal 1996 - Royal was 5om, 
CIBC 54', BoM 65'h, Scotia 75'h, TD 86'h, National 1 7 4 ~ ~ .  But in the early 1980s 
there were four Canadian banks among the world's 50 biggest banks; by 1996 
Canada's largest bank ranked 5oLh in the world in terms of assets. 

Credit Unions 

Alphonse Desjardins established the fint credit union in Canada in 1900 in Quebec, as a 
caisse populaire, in response to the banks' policies of ody  lending money to merchants 
and industrialists. Farmers, labourers, tradesmen, and fishermen had been able to obtain 
credit from moneylenders, but only at exorbitant interest rates. The caisses populaires 
were owned and controlled by the people in the local cornmuuity, based on the principle 
of people helping each other. Each caisse populaire provided savùigs and loan services, 
but only to members, and only to those in the local parish, where people knew each other. 
Small loans were preferred, and were granted where it was felt to be productive or helpful 
to the borrower. 

/ 

Miscellaneous Credit Union Facts 
Typically, Credit Union membea are related by a common bond (eg. Living in the 
same community, working in the sarne occupation or Company, or being part of the 
same religious group). 
72.5% of the Quebec population were members, Saskatchewan with 58.%, British 
Columbia and Nova Scotia with 35%, Ontario with 19%, and the lowest is 
Nedoundland which had 7.5% in 1992 
By 1994 more than one Li three of all Canadians was a member of a credit union 
Credit unions are provincially regulated therefore British Columbia can seii insurance 
however Ontario credit unions cannot 
Credit unions and Caisse populaires operate differently fkom other h c i a l  
institutions in that they are owned by their members, and are democraticaily m. 



Each member is required to purchase a nominal share in the credit union (which may 
be as low as S S ) ,  and has one vote toward a voluntary board of directors. EaniUigs 
are distributed back to memben based on their use of the services provided. 
Credit Unions have a reputation for being fiendly and providing good senice, and 
are the most highly rated of the financial institutions in this regard. They not only 
provide members with hancial services, but contribute to the community by 
investing in local projects, and sponsor local events. 
Credit unions have typically had lower loan losses than banks. In addition to a lower 
loss ratio, credit unions had the lowest tuni down rate for loans to mal1 and medium- 
sized businesses (althoueh at a slightly higher interest rate). Typically, a credit union 
knows the member requesting a loan, having had past dealings with him or her. 
Credit unions have been innovative, being the first financial institutions to offer daily 
interest savings accounts, variable rate mortgages, debit cards, and weekly payment 
mortgages. Caisse populaires in Quebec were among the first users of automated 
teller machines. 
In more than 300 communities across Canada the credit union is the only financial 
service institution 
Credit Union Centrai of Canada is the system's finance facility and represents 835 
credit unions coast to coast. Canada's credit unions have cornbined assets in excess of 
$48 billion and currently serve more than 4.5 million Canadians. 
Vancouver City Savings Credit Union, is leading a movement to combine over a 
dozen credit unions assest and fom a "national community bank." This would require 
relatively rninor changes to the Co-operative Credit Associations Act, however a 
cornmunity bank could not happen without the creation of a new category, or 
schedule, of banks under the Bank Act. 
Like the banks, the credit unions are seeking fkom Ottawa the nght to retail insurance. 
They also want to be able to take trust deposits. 

Trust Companies 

These are establishments operating under the Trust Companies Act or comsponding 
provincial legislation. They are primarily engaged in two distinct activities, namely 
banking-type activities and fiduciary activities. As part of the h t ,  they accept deposits .' 

and make them available to the economy primarily in the form of mortgage loans. Under 
the fiduciary activity, they may act as executors, administrators or receivers of mists of 
dl types, act as agents for stock and bond issues, act as real estate agents and managers, 
act as investment managers, receive or manage sinking h d s ,  act as custodians, and 
administer pension plans. Establishments known as retirement savings fun& and estate, 
trust and agency funds administered by trust companies are included. 

Trust senrices for individuals tend to centre on the administration of estates. Other 
personal trust work of t m t  companies is concemed chiefly with Living trusts and 
testamentary trusts. Any pecçon during his lifetime may convey property in to a trust 
Company with instructions as to the disposd of the incorne nom the propeay and 
e v e n W y  of the property itself. Such living trusts are used especidy by the wealthy 
who seek to reduce the burden of estate taxes. Testamentary trusts, which originate in 
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wills, &se when a penon stipulates that his estate is not to be distributed but is to be held 
in hust for a certain penod of tirne. 

MisceUaneous T m t  Information 
In 1998, the tmst cornpanies in Canada eamed over $4,228,000 while operating were 
approximately $3,945,000. Assets amounted to over $54,178,000. 
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