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1.

INTRODUCTION

The purpose of this study is to analyse the developments which have 
occurred in the financing of the junior mining company in Ontario and to provide 
recommendations on possible changes which should be made. The study is based on 
personal interviews with a broad range of participants in the mining and financial 
community, on both published statistics and original data collection, on reviews 
of earlier studies which have been made and on the general principles of economic 
financial theory which purport to explain the operations of capital markets.

The study is separated into a number of areas of concern. In Chapter l 
we document the decline which has occurred in the funds raised for the junior 
mining company in the capital markets of Ontario and provide a historical overview 
of the key events which have effected the changes which are observed. Chapter 2 
analyses the economic effectiveness of the funds provided to the junior mining 
companies in Canada by considering the mineral deposits which have been discovered 
in the post-war period. Economic benefits as measured by value added and net pro 
fitability are assessed and the trends over time are noted. The experience of the 
mining share investor is analysed in Chapter 3 by considering the rates of return 
and risk characteristics of stocks listed on the TSE based on the weekly price 
series for a random sample of mining shares. The pricing efficiency of the capital 
markets in mining shares is analysed in Chapter 4 using this same sample of shares. 
In Chapter 5, the process of raising capital is discussed and the changes which 
have occurred since 1966 are highlighted through case examples. Chapter 6 develops 
the economic framework for the consideration of risky investments and demonstrates 
the nature and the social purpose served by capital markets and speculators in 
mining shares. In a supporting Appendix, the spcio-demographic characteristics of 
the speculator in mining shares is presented based on a wide sample of household 
investment holdings. The objectives and economic role of regulation is considered 
in Chapter 7 as this is related to prime market failures which are sometimes sug 

gested to exist in speculative mining share markets. Finally, in Chapter 8, the 
conclusions and recommendations which may be drawn from our analyses are presented.

The study is restricted to the financial aspects of the junior mining 
company and does not attempt to consider the full extent of the economic conditions 
currently prevailing in the mining industry. These conditions are introduced only
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to the extent to which they are important in explaining the changes which have 
occurred in the financing of the junior mining sector.

The study is focused mainly on Ontario and the terms and conditions 
prevailing in this market. Consideration of exploration effectiveness, however, 
required that a nation-wide view be considered. This was necessitated by the 
impossibility of ascribing funds raised in Ontario markets solely to exploration 
expenditure in this province. A broader framework was essential.

Our emphasis in the entire study is to determine the economic principles 
which serve to explain the observations which we have made. Modifications to the 
current financial market must be in keeping with the guidelines provided by both 
economic theory and empirical observation. Inconsistency of objectives and actions 
will fail to provide remedies for the problems currently found in the junior mining 
sector.

The general limitations of available data must be noted. Working in an 
area which relates to a large number of small companies, the lack of comprehensive 
and consistent data is not surprising. Given limited time and resources, we have 
placed our focus on providing substantial documentation of the principal changes 
which have occurred without attempting to provide comprehensive statistical series. 
Such series, for the most part, are unavailable and often were never centrally 
recorded. The principal findings of our study are clear while total precision 
in the data base cannot be achieved.



3.

CHAPTER l Decline in Junior Mining Financing In Ontario 

l.1 Review of Historical Events

Mineral discoveries have historically been accompanied by demands for 
venture capital both to finance exploration for additional minerals in the same 
region and to provide the funds for their development. A mineral discovery indi 
cated the existence of favourable geological conditions and created wide public 
interest in participating in potentially large gains. Responding to such oppor 
tunities, many small exploration companies would be formed and would approach 
the public for funds by issuing stock.

Major Discoveries

A series of important mineral discoveries in Canada established the 
mineral wealth of this country and recurrently renewed the interest of the specu 
lative public in mining investment. In the immediate post-war era came important 
base metal discoveries at the Quemont and East Sullivan in Quebec (Quebec). Dis 
covered by junior mining companies, these led to further staking rushes in this 
area and contributed to the surge in capital raising activities in 1946. At the 
same time, gold discoveries in Ontario and around Yellowknife in the Northwest 
Territories created a boom in the stocks of companies with interests in these 
areas. Trading in mining stocks in 1945 on the Toronto Stock Exchange (TSE) 
reached the 431 million level, up ten-fold over a three-year period.

Interest in mining investment again reached the 1945 level in 1950, 
after the discoveries of copper and other base metals in the Chibougamau area 
of Quebec by junior exploration companies. The discovery of lead and zinc at 
Bathurst, New Brunswick by a junior company in 1952 was .again followed by a 
staking rush and volumes on the TSE reached the 836 million mark in 1953.

The discovery of the uranium deposits at Elliot Lake, Ontario, in 1953 
by a Hirshhorn controlled junior company brought the search for uranium to the 
forefront of public interest and the discovery of the adjacent Denison mine in 
1954. The speculative public doubled the trading volume in 1955 from the pre 
vious year, setting the existing record for stock trading at 1,482 million shares 
in a single year. The years 1955 and 1956 witnessed a large number of discoveries 
resulting from the high level of exploration activities. These years, however,
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seem to represent the climax of the fund-raising activities for the junior explor 
ation companies.

While discoveries of nickel in Thompson, Manitoba, copper at Craigmont 
and Bethlehem in British Columbia, and lead-zinc at Mattagami Lakein Quebec main 
tained investor interest at high levels in 1957 and 1958, by 1960 the level of 
mine stock trading on the TSE had fallen to one-third of the peak years. The 
funds raised for junior mining ventures shrank to possibly a tenth of the funds 
raised in 1955.

With the discovery of molybdenum at Denak and Granisle copper deposits 
in British Columbia and followed by the copper and silver strike at Kidd Creek, 
Ontario, in 1964, speculative interest revived and the TSE trading soared close 
to the 1955 peaks. However, the level of funds raised for the mining exploration 
companies fell far short of the earlier record. With this last discovery came an 
episode, the Windfall affair, which led to a sequence of events permanently alter 
ing the structure of mineral exploration financing in Ontario.

The Windfall Affair

Given the nature of mineral exploration ventures, mining stocks have 
historically acquired the unenviable reputation of being associated with ques 
tionable promotion practices or outright fraud. The fundamental condition which 
is unavoidable in mineral exploration is the low chance of success for any single 
venture. However, under appropriate political and economic conditions, the poten 
tial payoff of a successful venture can be vast. Information changing the assess 
ment of probability of success for any given claim takes on tremendous importance 
in altering the value of an investor's share. This assessment by the potential 
buyer of a mining stock depends on his perception, of, in most cases, extremely 
fragmentary evidence. Under these conditions, the price, of a stock will be highly 
volatile and offers the potential for manipulation and abuse by the unethical pro 
moter.

Some of the unethical practices which were associated with the penny 
mining stock included the spreading of false rumours concerning a property, the 
direct misrepresentation of company facts by high-pressure salesmen, the bribing 
of stock advisory sheets or customers men in brokerage houses, the wash trading 
of stock to falsify price records, the misuse of company treasuries, the salting
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of drilling cores, and the manipulation of prices through concealed control 
positions. Episodes of such abuses would surface to the growing embarrassment 
of the TSE broker community which by 1964 had grown progressively more dependent 
on the industrial and senior company securities business. The junior mining com 
pany contributed a relatively small percentage to total TSE member revenues and, 
periodically, would create unfavourable publicity to the industry. Such an event, 
the Windfall affair, occurred in July of 1964.

Shortly after the Texas Gulf Sulphur Company's announcement of their 
Kidd Creek discovery, Viola and George MacMillan participated in the ensuing 
staking rush by acquiring an adjacent claim and reselling their interest to a 
company which they controlled, namely Windfall Oils and Mines Ltd. On rumours 
that the drilling on the claims had encountered significant mineralization, the 
stock price rose from S6i on July 3, to S5.60 on July 21. It fell to QOi by the 
end of the month, after 13,387,000 shares had been traded, after an announcement 
that no commercial ore had been discovered. The extremity of the price fluctua 
tion led to a Roya 
September of 1965.

The Kelly Report

tion led to a Royal Commission, headed by Justice A. Kelly, which reported in

The enquiry revealed that Viola MacMillan, who had been president of 
the Prospectors and Developers Association, had withheld assay reports in July 
which would have revealed that the drill core had not found commerical ore. While 
concealing their trading through the use of five brokers and twenty-one accounts, 
the MacMillans had sold a net amount of 953,100 shares for a trading profit of 
Si,455,978. In the process, approximately S530,000 was raised for the Windfall 
treasury through an underwriting of 900,000 shares.

While clearly documenting the abuses which lack of full disclosure and 
proper monitoring may create, it is significant that the Commission whose recom 
mendations led to wide-sweeping changes in the financing of mining companies in 
Ontario, provided no analysis of the possible impact on the mining industry. The 
main solutions recommended by the Kelly Commission can be summarized as follows:

1. The Ontario Securities Commission should be empowered by legis 
lation to change its basic mission from one of licensing, acceptance

Report of the Royal Commission to Investigate Trading in the Shares of Windfall 
Oils and Mines Ltd., Province of Ontario, Justice A. Kelly, Commissioner, 
September, 1965
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of prospectuses and enforcement of the Securities Act to one of 
investor protection, including endurance of full disclosure, 
control of sales practices, establishment of level of funds 
needed, determination of reasonableness of promoter profits, 
supervision of fidelity of management and maintenance of free 

markets.

2. TSE members should not trade for their own accounts with the 
intent of the eventual separation of the broker and dealer 

functions.

3. The primary distribution of mining securities should be removed 
from the TSE and dormant companies should be delisted.

4. More extensive disclosure of information should be required 
and monitored by the TSE for its listed companies.

The Kimber Report

Early in 1965, the Attorney General's Committee on Securities Legislation,
o 

formed in 1963, had presented its report dealing with insider trading, disclosure
of information and procedures for primary distribution. The principal recommenda 
tions of the Committee, chaired by J.R. Kimber, as they affected the financing of 
mining companies were as follows:

1. Mining companies at the promotional stage should be required 
to file detailed sources and application of fund statements.

2. No trading in a security prior to the filing of a prospectus 
should be allowed and a "preliminary" prospectus could be used 
as a notice of intention to investors and to ascertain expressions 
of interest.

3. The Ontario Securities Commission should exercise wider dis 
cretion in deciding on the acceptance of prospectuses.

4. Primary distribution was to be discontinued on the TSE and 
shifted to the over-the-counter market.

p Report of the Att9rnev General's Committee on Securities Legislation in Ontario 
Province of Ontario, J.R. Kimber (Chairman), March 11, 1965
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5. All insider transactions would have to be reported and if 
based on confidential information the law should provide 
procedures to recover any benefits derived.

The report generally stressed the need for improved disclosure of in 
formation to improve the factor of public confidence in the security market.

Its recommendation for the removal of primary distribution from the TSE 
was made with the intent of removing the price manipulation and insider advantage 
which it opposed, but it left the determination of new regulations to the Ontario 
Securities Commission. While never implemented formally by the TSE, this recom 
mendation was de-facto instituted by the ascension of Kimber to the Presidency of 
the Exchange.

Ontario Securities Act of 1967

The essence of the recommendations made by both the Kelly and the Kimber 
reports was incorporated into the Securities Act of 1967 of Ontario. The new Act 
broadened the responsibility and discretionary powers of the Ontario Securities 
Commission and required the full and continuous disclosure of material facts by 
issuers of securities. It established the liability of insiders using confidential 
information to their advantage.

Toronto Stock Exchange Changes

As shown below, a process of delisting mining stocks was initiated in 
1965, and even though primary distribution was still permitted, the number of 
issues declined sharply. The procedures for reviewing filing statements were 
revised and approval became more difficult. Companies failing to meet minimal 
working capital requirements would be subject to delisting. In addition, the use 
of options were restricted and brokers banned from acting as principals in trading 
with their customers.

Developments in the Over-the-Counter Market

The over-the-counter market, by virtue of the policies adopted by the 
TSE, became the only channel providing access to the public funds for exploration 
risk capital. Declining levels of activity on the TSE, however, also saw a parallel
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decline in the unlisted market. The number of broker-dealers in Ontario declined 

from 75 in 1965, 30 of whom were also members of the TSE, to a current number of 
13 members. Despite further significant mineral discoveries in Ontario at Matta 

gami, Mattabi and Sturgeon Lake in 1970, tungsten deposits in the Yukon by Canada 

Tungsten in 1971, the Gibralter discovery in British Columbia in 1968, and further 
uranium discoveries at Rabbit Lake and duff Lake in Saskatchewan, no resurgence 
in financing of junior mines occurred in Ontario markets.

l.2 Other Factors Leading to the Current Decline

Even without the major disruption of junior mining financing brought 
about as an aftermath of the Windfall affair of 1965, the general conditions both 

within the mining industry in Canada and the broader securities industry were 

changing and would undoubtedly have exercised a depressing influence on the level 
of exploration risk capital which would have been available.

The Mining Industry

With the advent of Tax Reform in Canada in 1970, the mining industry lost 
the incentive of the three years of tax-free operation and the depletion allowance 

was restricted in relationship to exploration funds expended. All things being 

equal, the tax changes would reduce the value of a discovered deposit or even 
render marginal deposits uneconomical.

A further major negative impact on the mining industry in general occurred 
curiously in conjunction with soaring commodity prices in 1974. While copper, lead, 
zinc, tin, silver and gold prices were increasing by 50%, the major mineral pro 
ducing provinces of Canada decided to significantly increase the level of the mining 

taxes and royalties to be applied. In general, a major conflict on the sharing 

of mineral revenues ensued between the Federal Government and the provinces, leading 
to the disallowance of any provincial royalties as an expense for corporate tax 
assessment. In some instances, with royalties linked to a commodity price index, 

further increases in price could result in a marginal tax of over 100X on the in 

creased mine profit. A series of legislative changes followed leaving the industry 

sceptical as to the eventual level of royalties and taxation which would likely be 
applied against new discoveries.

In addition to the direct impact of increased government taxation of 

mineral production revenues, the political attitudes in Canada were changing.
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Increased pressure for nationalization of resource producers, in particular in the 
oil industry, created a large degree of uncertainty in the private sector. Demands 
for increased domestic processing and opposition to commodity exports were developing 
and threatened the potential profitability of discoveries.

Changes in the price/cost structure of developing new deposits were also 
changing. Rapid rates of inflation since 1973 had substantially increased the 
costs of new developments. At the same time, commodity prices while moving rapidly 
in 1974, stabilized and, in copper for example 4 fell back to 1970 levels. This re 
flected world market conditions, with excess supplies becoming available against 
the falling level of worldwide economic activity. Many deposits, particularly 
copper discoveries in British Columbia, are uneconomical and remain undeveloped. 
Opportunities in other minerals, such as uranium, for example, do however exist 
and account for much of the observed levels of activity.

The Securities Industry

The Tax Reform of 1970 and the inflationary conditions of the economy 
since 1973 have both had a major impact on securities markets in general. With 
the introduction of the capital gains tax, the individual speculator's incentive 
in stock investment was substantially reduced. Trading losses would not be fully 
deductible from other income while gains would be taxed.

The general increase in the levels of inflation has brought about a pro 
longed decline in the general level of stock prices. This decline, which reflects 
the uncertainty of current economic conditions, alienated investors from the equity 
market. Increasingly, the small investor became disenchanted with the possibilities 
of making gains on equity and placed greater emphasis on fixed Income securities.

Further accelerating the decline in interest in speculative securities, 
which is evident today, was the introduction of tax incentives to institutionalize 
savings. Available discretionary funds would more likely be transferred to a fin 
ancial intermediary, such as a trust company, for investment in non-speculative 
issues for retirement or home savings purposes. In addition, the introduction of 
Federal and Provincial lotteries have provided a new alternative for the high risk 
speculator, providing him with some of the same characteristics, with probably 
longer odds and payoffs, available in mineral exploration ventures.
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l.3 Record of Mining Stock Trading

The junior mining company exists at the pleasure of the speculator or 
high-risk investor. It is the vehicle whereby promoters sell the potential of 

large speculative gains in the face of the highly unfavourable odds set by nature 

against the discovery of valuable mineral deposits. Probably more than any other 

economic activity, the outcomes of ventures undertaken by the mineral exploration 

company are almost totally unpredictable. Financing of such ventures is possible 
only with equity capital expecting no guarantee of return. Such funds may be 

generated internally in a firm possessing productive assets or must be raised in 

the speculative securities markets. Generally lacking internally generated funds, 

it is of no surprise that the history of the junior mining company of Ontario is 
closely linked with the history of speculative securities markets.

Interest in speculative securities is invariably reflected in a high 
level of trading. While the bulk of such trading will involve transactions which 

do not affect the treasury of the issuing companies and represent change in owner 

ship of previously issued shares, the existence of trading directly establishes the 
existence of investors willing to buy the securities involved. This clearly is a 
precondition to the successful issue of new shares by a company which would provide 
the financing of new ventures.

A high level of trading reflects a short holding period for the average 
buyer in each transaction. From the perspective of the financing of the company, 

fast turnover in the ownership of shares is basicly immaterial. Once a purchaser 

for a newly-issued share has been found and the sale accomplished, the treasury 

of the company has increased its equity capital. Even if the initial purchaser 

immediately resells his shares, the task of providing funds to the treasury has 
been accomplished. Each buyer in a trade must be considered a potential source of 

financing for new ventures, whether directly or by the provision of liquidity to 
the intitial holder.

With this consideration in mind, the record of trading in mining shares 
in Ontario shall be reviewed as the barometer of the viability of junior mining 
company financing.

Trading on the Toronto Stock Exchange

Before the turn of the century, the Standard Stock and Mining Exchange 
was already established in Ontario to provide a market for mining stocks. The
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Toronto Stock Exchange functioned at this time as a facility for the trading of 

industrial and commercial issues. Following the great market crash of 1929, both 

exchanges suffered a severe decline in volume of trading and by 1934 had merged 

to form the current Toronto Stock Exchange (TSE).

Mining stocks dominated the trading on the new exchange. In the decade 

from 1934 to 1943, the share volume in mines and oils exceeded that of the indus 

trials by a factor of 26.7. The relative importance of mining and industrial stock 

trading on the TSE changed dramatically in the post-war era as can be seen from 

Table 1.1 and Table 1.2.

TABLE 1.1

Volume and Value of Share Trading 

on the Toronto Stock Exchange

Share
Volume Value 

(000,000) (000,000) 
Industrials Mines 4 Oils Industrials Mines b Oils

N/A N/A

N/A N/A

N/A N/A

S 8,963.9 54,019.7

514,794.8 6,037.7

520,804.5 5,518.0

1946-50

1951-55

1956-60

1961-65

1966-70

1971-75

70.2

110.3

218.7

496.9

942.2

1,370.9

1,629.0

4,193.5

4,119.5

4,084.4

3,154.8

1,512.5

Source: Toronto Stock Exchange



12.

TABLE 1.2

Trading Volumes in Mi ires 
on the Toronto Stock Exchange

Share
Volume 1 of TSE Value l of TSE 

(000,000)

1969 472.9
1970 242.8

1971 228.3

1972 222.2
1973 246.4
1974 242.7
1975 150.3
1976 164.6

1977 160.4

Source: Toronto Stock Exchange

The trading volume in mines and oils peaked in the 1951-55 period and 

commenced to suffer a relative decline in importance in trading on the TSE as 
the volume of trading in industrials increased. After 1965, the share volume of 

trading in mines and oils showed a sharp drop falling within a decade to approxi 

mately one-third of the earlier level of activity. Over the same decade, the 
trading value in mines and oils increased by fifty per cent, indicating that the 
decline in trading volumes was due to the elimination of trading in the lower- 
priced issues generally associated with the junior mining'sector.

The continuing decline in significance of the mining sector to the TSE 

is most evident from the trend in value of total trading since 1969. By 1969, 

mine stock trading represented only 17.71 of the total value of the TSE trading 
in contrast to approximately 30% of the early 1960's. This proportion continued 

to decline, and currently represents only 7.81 of the total trading value. From 

a position of total dominance we see the mining sector trading now reduced to a 
minor role.

54.25S

46.4

41.8

34.9

37.1

42.7

32.0

30.0

25.4

1,018.2

610.2

529.6

620.8

860.4

784.4

388.9

443.3

450.6

17. 71

16.7

11.2

9.9

12.8

17.3

9.5

8.7

7.8
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The indicated decline in trading volumes was coincident with a major 
shift in the listings of junior mining companies. To separate out junior mining 
stocks from the total population of Mines and Oils we determined a set of require 
ments that each mining stock or company had to meet before being called a "junior 
mining stock". Some readers may disagree with one or more of the criteria used 
and may have wanted to put in different criteria. Our response is that these 
criteria were workable, appeared to be reasonable and were applied consistently 
over time. Therefore, comparisons of our junior mining stocks over time are valid 
since the criteria used are constant. Finally, we attempted to keep the amount of 
judgement in evaluating the criteria to a minimum. However, there are some in 
stances when arbitrary decisions to include or exclude companies from our junior 
mining stock population had to be made.

The criteria that were used are listed below:

(i) As of the date of interest, or during the year of interest, 
the stock price had to be less than 51. Thus, the stock 
price might be more than 51 but was most likely under Si 
during the period of interest.

(ii) As of the date of interest the company was not primarily a 
holding company. Therefore, even if the company held shares 
on companies that would meet our criteria, the holding com 
pany was omitted from the sample.

(iii) As of the date of interest, the company did not obtain sub 
stantial royalty income.

(iv) As of the date of Interest, the company was not a producer 
or did not receive substantial income from.production. The 
company would be included if it had a dormant mine, but was 
involved currently in exploration.

(v) As of the date of interest, the company did not pay out any
cash dividends. If the company is engaged primarily in explora 
tion, it is unlikely that there would be sufficient profits 
generated to permit the payment of dividends.
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(vi) As of the date of interest, the company was not involved 
in a major way in oil and gas exploration. This criterion 
became important in the later years of our analysis.

To determine whether or not a particular company met the criteria we 
consulted the appropriate issue of the Canadian Mines Handbook. In most cases, 
the activities of the company could be ascertained.

If the company name had changed or there was a merger, the company could 
be traced back. If the company operations could not be determined, the company 
was not included in the sample.

The statistics on the number of listed issues are shown in Table 1.3 
where we can see the steady decline in Mines and Oils from 1956 while Industrials 
continued to gain in listings. The decline in Mines and Oils is paralleled by a 
similar decline in the listings classified as junior mining stocks. A sharp drop 
in new listings occurred which is particularly evident after 1965. In addition, 
with the total listings declining, it is clear that extensive delisting of junior 
mining stocks was occurring. The total decline in Mines and Oils in the years 
following 1965 appears to be totally explained by the reduction in junior mining 
listings.



15

TABLE 1.3

(D

Numbers of Listed Companies on the 
Toronto Stock Exchange

Industrials

(2)

Mines S Oils

(3) (4) (5) 
Junior Mining Companies

Total
New New Total 

Listings Listings Listed

1950 

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

513 

157

536

532

529

534

569

597

608

614

617

620

642

641

657

673

684

702

742

794

817

829

873

929

943

963

981

402

440

479

503

518

536

554

546

522

517

501

497

479

457

452

435

314

377

364

361

360

343

312

317

320

316

307

32 \ 301

N/A j

1 9 f 99*

31 1" J
45 ^

28

15

8

239

k 107

n y
7 ^

8

10

11

23 ^

13 "\

7

3
- 3

235

^ 59

220

34

8 }
4 ^

6
5

7

136

" 30

8 -^ 136

1

2

Source: Toronto Stock Exchange S Own Compilations 
* Only four years of data have been included.
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Unlisted Trading

Junior mining company shares which are not listed on the TSE can trade 
in Ontario through the unlisted market designated as the over-the-counter (OTC) 
market operated by the Investment Dealers' Association. This market has no central 
exchange and consists basically of broker to client or inter-dealer trades con 
ducted by telephone communication and agreement between buyer and seller.

Some indication of the recent level of trading in mining issues on the 
OTC market is provided by Table 1.4. Essentially all of the trading represents 
issues of junior mining companies

TABLE 1.4

Volume of Mining Share Trading 

in the Over-the-Counter Market

Shares 
(000,000)

1972 80.7
1973 63.7

1974 N/A

1975 35.1

1976 71.0

1977 80.2

Source: Investment Dealers' Association

While fragmentary, the evidence is clear that the OTC market has not been able to 
offset the losses in trading volumes incurred by the junior mining sector in the 
TSE trading. Current trading levels of 80 million shares in the OTC market could, 
at best, offset only a small fraction of the 500 million annual share volume decline 
experienced by mining companies since the 1950's on the TSE.

The above conclusion is further reinforced by the existence of unlisted 
trading during the 1950's and I960's. Unfortunately, due to the lack of organization 
in this market, trading volume statistics are unavailable since all trades did not 

have to be reported and proper records do not exist.



17.

Trading on Other Canadian Exchanges

Alternative markets for the trading of mining stocks in Canada include 
the other leading exchanges, principally the Montreal Stock Exchange and the Van 
couver Stock Exchange. The value of Mines and Oils trading on these exchanges is 
compared with that of the TSE in Table 1.5.

It is evident that the MSE has declined drastically and does not provide 
a substantial trading market for mining issues. On the other hand, the VSE appears 
to constitute a significant market which grew substantially in importance in the 
years from 1965 to 1972. The subsequent extreme decline in volumes on the VSE 
appears to reflect the response to the severe change in royalties and other terms 
for the mining industry introduced in British Columbia in 1973. Given the physical 
remoteness of this exchange from the Ontario mining companies, it is unlikely that 
VSE trading can contribute substantially in replacing the historic role played by 
the TSE.

While the dominant position of the TSE is clear from Table 1.5, the re 
stricted size of the alternative markets becomes even more evident when it is recog 
nized that the trading in Mines and Oils represents almost all of the VSE trading 
while currently accounting for less than 165K in value of TSE trading.

TABLE 1.5

Value of Trading in Mines and Oils
on the Leading Canadian Exchanges 

(SOOO.OOO)

TSE MSE VSE

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Source: Exchange Statistics

1,041.2
1,129.1
1,165.9
1,254.1
1,571.5

917.1
908.5

1,182.0
1,520.7
1,224.4

682.4
951.9

67. SI
73.1
70.4
64.0
57.5
63.4
61.2
57.9
71.8
72.6
76.7
83.0

253.7
150.9
209.8
201.1
171.5
145.0
193.5
224.7
240.2
121.5
38.9
28.3

16.52
9.8

12.7
10.3
6.3

10.0
13.1
11.1
11.4
7.2
4.4
2.5

246.5
263.9
280.4
503.4
981.5
385.7
381.9
635.8
355.8
339.7
168.4
166.0

16.0'
17.1
16.9
25.7
36.0
26.6
25.7
31.1
16.8
20.2
18.9
14.5
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l .2 Capital Raised for Junior Mining

The existence of trading markets and activity of themselves do not pro 
vide funds to company treasuries for investment in mineral exploration or develop 
ment. However, as we have explained above, the existence of secondary trading 
does provide liquidity for an investor purchasing the treasury shares of a company. 
In addition, the by-laws of the TSE have always permitted listing mining companies 

to make primary share distributions directly through the Exchange.

Role of the TSE

The historical role of the TSE in providing funds to the mining industry 
is documented in Table 1.6. In order to understand the nature of the changes which 
have occurred, total funds raised have been classified into three different cate 
gories. The first relates to the funds raised by issues of less than half a million 
(in terms of 1977 dollars). These issues most likely represent funds for explora 
tion activities of junior mining companies. The decline in this category as shown 
in column (4) has been most significant. While total funds raised for mining have 
fluctuated widely, it is clear that no significant amounts of funds likely to be 
expended on exploration have been raised in the past decade.

Funds raised through issues above half a million generally represent 
development capital for discovered ore bodies. These funds have been classified 
between junior companies and majors on the basis of whether the issue is clearly 
identifiable with an established major company. Major companies have been defined 
according to the list of companies shown in the footnote of Table 1.6 and include 
any affiliates or subsidiaries. As would be expected, the capital raised for 
development purposes shows very wide fluctuation between years due to the erratic 
nature of mine discoveries or expansion decisions. The largest individual under- 
writings were related to the discoveries of the uranium deposits at Elliot Lake 
in Ontario in 1953, the subsequent development of processing facilities for the 
zinc and lead deposits at Bathurst, New Brunswick in 1967 and the development of 
lead and copper deposits in Ireland in 1972. Each ore body required massive de 
velopment funds and over a quarter of a billion dollars was raised for these three 
deposits alone, representing approximately one quarter of all new mine risk capital 
raised since 1945.
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TABLE 1.6

Funds Raised by Mining Companies Listed on the Toronto Stock Exchange 
for Treasury Stock Issued through Underwritings, Options and Rights

(2)

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Total Risk Capital
(5000,000)

N/A

79.8
156.2
353.5
200.6
133.5
150.5
250.4
329.9
136.4
321.7
195.2
283.5
305.7
735.6

Total 
Mining

(5000,000)

15.2
32.9
18.4
9.3
9.8
10.2
13.2
21.5
39.2
26.7
101.6
89.6
64.0
16.3
42.3
8.2
13.5
12.0
9.6

34.7
25.0
23.7
84.1
5.2
15.5
12.5
17.5

127.2
7.9

12.1
42.5
6.4

(3)
Number of

Mining Company
Financings

89
115
110
87
81

112
100
107
159
157
246
210
133
104
103
79
86
108
166
246
145
106
47
35
32
18
15
19
17
27
15
19

(5) (6)
Total of Issues

Above 5500,000(119775,
Junior Major*

11.0
14.4
11.2
5.9
4.0
5.7
3.1
1.2

19.9
14.7
31.2
25.4
21.6
11.1
12.6
0.4
4.1
3.9
7.2

13.6
9.9

10.3
9.1
0.9
2.5
1.4
0.6-
2.4
2.4
2.0
2.5
3.1

(5000,000)

2.3
3.3
6.0
3.4
2.4
4.5
2.5

11.0
13.8
10.6
55.6
38.3
12.1
4.5
9.9
1.5
2.2
2.8
2.4
4.7
5.8
3.9
2.3
3.4
5.7
1.1
7.1

11.0
5.5
6.1
3.9
3.3

(5000,000)

1.9
15.2
1.2
-
3.4
-
7.5
9.3
5.5
2.0

14.8
25.9
30.3
0.7

19.8
6.3
7.3
5.3
-

16.4
9.3
9.5

72.7
0.9
7.3

10.0
9.8

113.4
-
4.0

36.1
-

Source: Compilations from TSE Statistics

* Major companies included the following companies or their subsidiaries:

Asbestos Corporation 
Cominco
Conwest Explorations 
Denison Mines

Falconbridge Nickel Inco
Hollinger Consolidated Noranda

Gold Mines Patino
Hudson Bay Mining b Smelting Mining

Placer Development 
Rio Algom 
Sherritt Gordon 
Texas Gulf Sulphur
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The statistics on development funds for junior mining companies clearly 

signal a large-scale elimination of junior company involvement in development 

activities after 1960, after extensive activity in the 1950's.
The most striking documentation of the decline in junior mining company 

access to TSE funding is shown in the number of financings undertaken by mining 
companies in any given year. After a sharp drop in 1966, the number of new finan 

cings declined steadily, reaching a current level of less than 100̂  of the peak 
years, and representing only 2QI of the minimum numbers prior to 1966. This coin 
cides with the fund-raising trend for the junior companies indicated above.

Unlisted Primary Distributions

The statistical records on funds raised by unlisted companies in Ontario 
are incomplete and provide only a general indication of the risk capital available. 
Records on prospectuses filed with the Ontario Securities Commission were sampled 

starting with 1968, the initial year for which full records are available. Esti 
mates of funds raised in earlier years are based on a 1964 submission of the 
Broker-Dealers Association to a government committee. These estimates are shown 

in Tables 1.7 and 1.8. The funds can be considered to consist almost exclusively 

of junior mining issues, providing funds for exploration activities. Given the 
restricted nature of the over-the-counter market, companies seeking development 
funds would seek listing on the formal exchanges.

A relative decline of funds raised in unlisted markets is quite evident 

considering that an adjustment to current dollar values would significantly increase 
the 1950's figures. However, at the same time, comparing the results with the ex 
ploration funds raised on the TSE, we see that the relative importance of the over- 

the-counter market has increased and has evolved from representing approximately 
half of all funds under S500,000 raised in 1951-60, to constituting 85ft of all such 
funds raised in the sampled years since 1968. In combination, the decline in specu 
lative funds for junior mining companies in Ontario has been extreme.

In the next sections we turn our attention to the historical events which 
relate to the decline of the junior mining exploration company and consider the 
various factors which contributed to the current condition.
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TABLE 1.7

Funds Raised in the Unlisted Markets 
through Broker-Dealers

(5000,000) 
Actual

1951 13.3

1952 12.5
1953 9.9

1954 14.1

1955 17.1
1956 25.2
1957 9.1

1958 15.5
1959 19.6
1960 15.2
1961 9.6

Source: Broker Dealers Association of Ontario

TABLE 1.8

Funds Raised through Prospectuses 

Filed on Unlisted Stocks

Value Number of 
(SOOO.OOO) Mining Prospectuses

1968 19.4 100

1970 12.3 75

1972 6.0 78
1974 7.8 77

1975 4.1 43

Source: Compilation from Ontario Securities Commission files
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CHAPTER 2 Analysis of the Effectiveness of Junior Mining Financing

The principal test of the effectiveness of junior mining company finan 
cing is the value of the discoveries which have been made. Economic efficiency 

would require that the value of discoveries should compensate for the total amount 
of funds raised. If these benefits outweigh the costs, the social welfare of 
society is enhanced by the activity.

In the case of the junior mining sector activity, several critical prob 
lems of measurement can be identified. The first may be the identification of the 
point of "discovery" of a given mineral deposit. The process of identification 

of an ore body tends to be a continuous process. An initial showing or anomaly 
is found. Since the vast majority of such finds do not, in fact, contain any ore 
of commercial interest, an ore body cannot, in general, be said to be discovered 
at this stage. Further exploratory work is conducted, principally through drilling 
on the location of the prospect. At some point, if a commercial mineral deposit 

does in fact exist, the drill core will strike the ore bearing zone. Substantial 

additional drilling and other exploratory work will be required to establish the 
extent and grade of the deposit before the existence of a commercial ore body can 

be established. All funds expended up to this stage are classified as exploration 
expenditures which can be considered as leading to the discovery of the deposit and 
should be credited with the economic benefits which arise.

The measurement of the economic benefit from exploration expenditures 

depends partly on the assumptions which one wishes to make concerning the general 
economic conditions. At one extreme, it may be properly recognized that the value 
of the discovery is the net value of the minerals found after deducting all further 
expenditures required to develop and operate the mine with appropriate consideration 
of the timing of these residual benefits. Adjusted for mining taxes, this net 
value is the benefit, which theoretically would accrue to. the discoverer if he were 
to sell his undeveloped proven ore body. It is also the proper measure of the in 
creased social welfare gained from the exploration expenditures if the economy is 
operating at a full-employment level and the wages paid for the development and 

operation of the mine reflect the true opportunity cost to society of these resources
On the other hand, with a lack of employment opportunities in an economy, 

this net value understates the benefits gained by society from the discovery. A 
more proper measure would be related to the total of profits, wages and taxes which
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are created as a result of the development and operation of the mine. This mea 
sure assumes that the wages paid reflect a gain to society which would otherwise 
be unable to provide useful employment. In this regard, it would also be proper 
to consider as well the support employment generated within the communities where 
a new mine is located.

From the above discussion, we can see a wide range of benefit to cost 
ratios can be derived depending on the definition of the level of exploration 
effort which defines a "discovery" or the extent of second order economic benefits 
which can be attributed to an operating mine. Additionally, a very broad range of 
intangible costs and benefits deriving from mining activities could be considered. 
As an example, mining activity may result in environmental costs to society not 
fully recognized in the direct costs generally attributable. On the other hand, 
in Ontario, mining activity may contribute to regional equality through the im 
proved opportunities created in the northern part of the provinces. Measurement 
of the direct costs and benefits should, however, provide an indication of the 
major portion of economic effectiveness.

2.l Trends in Share of Total Exploration Conducted by Junior Mining Companies
i

The importance of the junior mining company to exploration in Canada can 
be properly recognized by considering the funds raised for junior companies with 
the total expenditures on exploration. As the main source of funds for the junior 
mining company in Canada in the past, the funds raised in the Ontario market are 
compared with the level of funds expended for exploration and development expendi 
tures by mining companies in Table 2.1. It can be seen that while the funds raised 
for junior companies constitute only a small percentage of the total fund expendi 
tures by the mining sector, their impact on the level of exploration effort can be 
substantial. Even in the most recent years, 1971 - 1975, the funds raised in the 
Ontario market represented IS.4% of the total exploration expenditure for Canada 
and 82.4ft of the exploration expenditures for Ontario. These percentages represent 
a striking decline from the 1951 - 1960 period when funds raised for junior companies 
exceeded total exploration expenditures for Canada and provided a five-fold coverage 
of the exploration expenditures in Ontario. If funds comparable to the levels rea 
lized in the past could be raised for junior exploration companies, the potential 
impact on exploration activity would be substantial.
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Comparisons of the funds raised in the Ontario market and exploration 
expenditures are indicative of the importance of the junior exploration company. 
Further direct evidence supporting the general thesis that the junior company con 
centrates its fund expenditures on exploration is provided by analysis of the or 
ganizations reporting on exploration expenditures. Private communication with re 
searchers in the Department of Energy Mines and Resources revealed that the junior 
mining sector accounted for approximately 41.8% of reported exploration expenditures 
in Canada in 1969, then dropped to 21. li in 1971, Zl.5% in 1973 and 17.735 in 1975. 
These percentages define the junior sector as the residual companies after excluding 
all producers, oil companies, foreign companies and Federal and Provincial govern 
ments.

2.2 Value of Mineral Discoveries

A wide range of actors intermix to determine whether a given mineral de 
posit can be considered an ore body which can be profitably mined. The principal 
considerations relate to price of metals, development and operating costs, taxes 
and royalties, transportation costs, processing charges and availability of markets. 
Each of these factors can change from year-to-year making deposits alternatively 
economic or non-economic. For the purpose of this study, the value of mineral dis 
coveries shall be assessed using adjusted current metal prices to define the stan 
dard of comparison. All significant mineral deposits which became producing mines 
or which currently have the potential of becoming mines in the near future, have 
been included as mineral discoveries.

Extrapolating information available on the risk capital raised in the 
Ontario market, it: seems reasonable to assume that, expressed in present day dollars, 
the total amount of funds raised for junior company exploration could not have ex 
ceeded Si.5 billion in the entire post-war period. Furthermore, given the dominant 
role of the TSE in raising risk capital in Canada, as shown in earlier sections of 
this study, an additional SO.5 billion may possibly have been provided through the 
remaining Canadian capital markets. Again these funds would represent a major 
factor in exploration expenditures while constituting only a minor portion of the 
total capital expenditures of the industry.

In considering the effectiveness of junior mining company financing, we 
have attempted to classify all of the mineral discoveries made in Canada in the
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post-war era as to the type of company holding the claims at the time of discovery. 
A najor company was defined in accordance with the list provided in Table 1.6, 
with the modification that the initial discoveries made by a company currently 
considered a major would be classified in accordance with company's status at the 
time of discovery. For example, the initial discoveries in the early 1950's by 
Denison Mines Ltd. occurred at a time when Denison would properly be considered a 
junior mining company and are classified as junior discoveries.

The list of deposits which were considered and the assessment of the time
of discovery were compiled from the lists of discoveries used by Granstone and

l 2 Martin * and by Derry and Booth . These lists were related to production and
reserve information on each deposit and records of ownership at the time of 
discovery.

Appendix 2-A contains the list of deposits and their classification by 
time of discovery.

The simplest measure of exploration benefit relates to the number of dis 
coveries made. Table 2.2 below presents the breakdown of the number of discoveries 
as classified by junior companies, major companies and undetermined. The pattern 
of discoveries revealed is substantially similar to the level of funding of junior 
companies in relationship to total exploration expenditures in Canada as discussed 
above. While precise comparison is precluded due to the impossibility of total 
separation of exploration from other funds raised, the decline in the level of funds 
available through the Ontario financial markets to the junior company has been 
parallelled in the declining percentage of all discoveries made by junior companies. 
The major importance of the role of the junior company in Canada's mining history 
is evident from the 52.5% of all discoveries which can be identified with junior 
exploration companies.

Many factors have contributed to the general decline in exploration 
effectiveness which has resulted in a finding cost per discovery increase (in con 
stant 1977 S) from approximately S3 million in the 1951-55 period to the 510 million 
range in 1961-65 and the current cost level in 1971-75 of approximately S18 million. 
Nevertheless, it must be recognized that the junior mining companies were most active 
in the earlier periods. The effectiveness of the dollars which they spent on explor 
ation exceeded the productivity in number of finds, of currently expended dollars 
by the major companies.

D.A. Cranstone and H.L. Martin, "Are ore discovery costs increasing?", Canadian 
Mineral Exploration, Resources and Outlook, Mineral Bulletin MR 137, Energy, 

? Mines and Resources, Ottawa, 1973.
D.R, Derry and O.K. Booth, "Mineral Discoveries and Exploration Expenditure - a Revised Review 1966 - 197b"—————————————————— ——————— ————————
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TABLE 2.2

Deposit Discoveries Classified 
by Junior or Major Companies

CANADA

Average Cost Junior 
Per Discovery Company 

Year (1977 S) Discoveries
(5000,000)

1946-50 3.6
1951-55 3.4
1956-60 12.6
1961-65 11.4
1966-70 19.2
1971-75 27.3

1946-75

Year

1946-50
1951-55
1956-60
1961-65
1966-70
1971-75

18
58
22
24
12
4

138 .

Junior 
Company 

Discoveries

7
23
3
4
3
0

'lo

58.1
77.3
51.2
51.1
30.0
14.8

52.5

ONTARIO

l

100.0
85.2
60.0
50.0
30.0
0

Major 
Company 

Discoveries

7
11
16
20
27
22

103

Major 
Company 

Discoveries

0
3
1
4
7
3

.
22.6
14.7
37.2
42.6
67.5
81.5

39.2

0
IIM
20.0
50.0
70.0

100.0

Undetermined

6
6
5
3
1
1

22

Undetermined

0
1
1
0
0
0

X

19.4
8.0

11.6
6.4
2.5
3.7

8.4

r*

0
3.7

20.0
0
0
0

Total

31
75
43
47
40
27

263

Total

7
27
5
8
10
3

1946-75 40 66.7 18 30.0 3.3 60



23.

The number of cost of discoveries does not provide a measure of the 
economic benefit of the exploration activities. As an initial measure, Tables 
2.3 and 2.4 provide a breakdown on the gross metal value of discoveries when 
classified by junior and major companies. The magnitude of the gross value of 
discoveries actually made by junior companies in the post-war period is extremely 
high while representing a somewhat smaller percentage of the total Canadian results 
than on a simple deposit count basis. Given the extreme fluctuations inherent in 
the geological distribution of mineral wealth, it is not surprising that a single 
set of discoveries, the uranium finds in the Blind River area of Ontario, represent 
close to one-third of the total value of junior discoveries in Canada and about 
90co of the junior mining company results in Ontario. A single discovery of this 
magnitude will totally dominate the measures of economic effectiveness which may 
be applied. Nevertheless, large discoveries, such as the Kidd Creek deposit of 
Ontario, also appear as value attributable to major company operations and will 
inevitably dominate any measures of discovery values. As a result, while most 
exploration ventures can be seen to be unsuccessful, a few isolated finds can 
easily establish the overall worth of the exploration expenditures to society.

Considering the trend in junior company discoveries, the post-1975 
period appears to mark a substantial deterioration in the finding effectiveness 
of the junior sector. While earlier productivity of the junior sector is consi 
derable, the economic efficiency of current junior sector operations in Ontario 
may be questionable. Given the current restricted level of financing provided 
to the junior sector in Ontario and the erratic nature of the finding process, 
a single significant discovery could easily reverse the above conclusion.

2.3 Analysis of Benefit/Cost Ratios

The economic benefits of junior mining company .discoveries may be assessed 
using the gross metal value of discoveries as a base. Detailed assessment of the 
development and operating costs of each specific deposit was precluded due to the 
lack of public information on privately-held deposits. However, total benefits 
may be derived by considering the overall performance of the mining industry. Over 
the 117 deposits discovered by the junior sector, it is reasonable to assume that 
the average profitability of the Canadian mining industry should be achieved.
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TABLE 2.3

Year

1946-50
1951-55
1956-60
1961-65
1966-70
1971-75

1946-75

Year

1946-50
1951-55
1956-60
1961-65
1966-70
1971-75

Gross

Junior

10.3 77
39.9 87
4.3 12
10.7 34
3.4 15
1.0 5

69.6 41

Junior

419.4
25,614.0

160.1
162.3

1,965.6
0

Metal Value* of Discoveries Classified
by Size of the Discoverer

CANADA
S(billion)

% Major % Undetermined 2 Total

.8 2.5 19.3 0.4 2.9 13.3

.9 4.5 10.0 1.0 2.2 45.4

.3 24.0 68.6 6.7 19.1 35.0

.5 19.4 62.6 1.0 4.2 31.0

.3 18.8 84.7 0 0 22.2

.0 18.9 95.0 0 0 19.9

.7 88.1 52.8 9.1 5.5 166.8

ONTARIO
S(million)

25 Major % Undetermined 25

100.0 0.0 0 0
92.6 2,045.0 7.4 0 0
53.9 137.2 46.1 - 0 0
2.0 8,070.6 98.0 (J 0

47.2 2,203.0 52.8 0 0
0 722.5 100.0 0 0

Gross Value 
Per Discovery

0.43
0.61
0.81
0.66
0.56
0.74

Total

419.4
27,659.0

297.3
8,232.9
4,168.6

722.5

1946-75 28,321.4 68.2 13,178.3 31.8 O 41,499.7

Source: See list of deposits in Appendix 2-A

* Metal Prices Used: Copper 70^/lb., Lead 25^/lb., Zinc 30^/lb., Molybdenum
54.01/lb., in cone., Silver 54.50/02., Gold SUO/oz., 
Uranium 532f\b. U~0fl , Nickel S2.1171b., Cadminm SS.OO/lb., 
Cobalt 56.06/lb. a
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TABLE 2.4

Gross Metal Value*of Discoveries Classified
by Province and Size of Discoverer

Newfoundland

Nova Scotia

New Brunswick

Quebec

Ontario

Manitoba

Saskatchewan

British Columbia

Northwest Terr.

Yukon

Canada

TOTAL

J
7
X

J
7
X

J
7
X

J
7
X

J
7
X

J
7
X

J
7
X

J
7
X

0
7
X

J
7
X

J
7
X

1946-50

.
-

741.5

.
-
-

9.0
—
-

268.8
135.7

-

419.4
.
-

7596
243.3

1170.2

1564.8
-

26.9

307.7
6.3

616.8

144.9
.
-

—
-
-

10310.6
385.3

2555. A

13251.3

1951-55

218.8
-
-

.
-
-

7996.3
-

1978.9

426.7
-
-

25614.0
-

2045.0

2681
-

306.7

704.3
28.3

180.6

1647.5
49.6
7.0

63.9
.
-

571.3
892.7

-

39923.8
970.6

4518.2

45412.6

1956-60

.
~
-

.
30.3
-

.
-

53.4

2808.1
422.3
212.1

160.1
-

137.2

—
5148

23380

—
-
-

784.5
1140.0
176.0

410.5
-
-

131.8
-
-

4326.0
6740.6

23958.7

35025.3

1961-65

32.1
-

50.9

.
-
-

—
-
-

515.4
22.2

354.8

162.3
—

8070.6

—
-

2143.9

—
-
-

9241.1
S40.1

6059.1

757.2
-
-

—
-

3983.8

10708.1
962.3

19378.1

31048.1

*(S million)

1966-70

64.0
-
-

—
-
-

-
-
-

91.7
-

329.1

1965.6
-

2203.0

—
-

1773.4

—
-

1344

3347.2
47.3

10991 'A

.

.
-

12.9
-
-

3355.7
47.3

18766! 6

22170

1971-75

— .

-

203.1

462
-
-

-
-
-

73.4
-

1571.7

—
.

722.5

—
-

52.0

—
-

2074.4

476
-

5250

-
.

5531.4

—
-

3478.7

1011.4
-

18883.5

19895
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The main indices of economic benefit which accrue to society as a result 
of gross revenues from metal production include the margin of value added, the 
before tax profit margin and the residual profit margin after taxes and allowances 
for capital charges. Each of these margins provide some insight on the net value 
of the discovered deposits. The first coincides with the total economic benefits 
which accrue to society when employment opportunities in the industries are in 
cluded together with the total profits earned on the invested capital. The second 
measure is more applicable if wage rates are considered as an appropriate measure 
of the cost to society of undertaking the labour involved in the mining operations. 
The third measure of benefit to society assumes that the taxes or royalties col 
lected would have been earned by society in alternative ways and that the capital 
invested would have received average compensation in alternative investments.

These indices, however, are not stable and vary with general economic 
conditions in metal markets. Table 2.5 shows the aggregate industry experience. 
The value added in metal mining can be seen to be high over the entire post-war 
period. There has, however, been a distinct downward trend, reflecting the dev 
elopment of lower grade ores.

The record of the past decade includes both strong and weak worldwide 
markets. Profit margins before taxes have followed a cyclic pattern showing no 
particular trend. Taxation appears to have increased sharply in 1970 and record 
levels were reached in 1974. A general upward trend in taxes is evident. Residual 
profits, as one would epxect, have shown the widest fluctuation. The preponderance 
of relatively poor residual profits starting in 1971 is apparent and provides evi 
dence of the drop in relative profitability of the mining industry which has oc 
curred in comparison to other industries.

The Table 2.6 summarizes the economic benefits derived from the discov 
eries made by junior mining companies. These measures of economic benefits arising 
from exploration of junior mining companies should be compared to the approximate 
figure of S2 billion (1977 S) assess above as the likely total funds raised for 
this sector in equity markets.

Value added from junior mining exploration activities exceeds the total 
funds raised by a factor of 22.0. A society in which job creation is necessary 
due to high levels of unemployment would have found the investment made by specu 
lators in mining ventures highly rewarding, even when the recent lower levels of 
value added are applied. The efficiency of the funds raised in stimulating the 
national economic product of Canada cannot be questioned.
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TABLE 2.5

Selected Margins of Value for the Metal 
Mining Sector in Canada

Value added 
on total 
revenue a

1946-50 1951-55 1956-60 1961-65 1966-70 1971-74

75.1 70.6 69.5 68.0 64.0 62.2

Profit before 
tax on total 
revenue b

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1965-74

24.2 26.3 25.2 24.5 22.9 26.3 15.1 11.4 27.9 27.3 23.1

4.7 4.6 4.4 5.0 4.8 7.9 3.7 3.9 8.3 12.1

Residual profit 
on total 

r, revenue d 7.6 9.7 11.6 9.2 7.7 11.8 2.5 -3.6 7.9 3.1

5.9

6.7

Sources: Corporation Financial Statistics, Statistics Canada 
General Review of the Mineral Industries, Statistics 
Canada. Own computations.

a. Defined as Gross Production Revenues - (Cost of Fuel, Electricity, Materials A Supplies
Gross Production Revenues

b. Defined as Gross Production Revenues - (Operating Costs, Depreciation S Interest)
Gross Production Revenues

c. Defined as Current A Deferred Income Taxes * Mining Taxes
Gross Production Revenues

d. Defined as Profit After Tax- (Average Rate Earned on Manufacturing) x(Equity Invested
Gross Production Revenues
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TABLE 2.6

Estimates of Economic Benefits from 
Junior Mining Exploration

Average Margin Economic Benefit 
Criteria Gross Value 1965-1974 _(3 Billion)

Value Added 69.6 x 63. U * 43.9
Profit Before Taxes 69.6 x 23.l l = 16.1
Taxes 69.6 x 5.9* - 4.1
Residual Profit 69.6 x 6.735 z 4.7



34.

Even when we accept the cost of wages as representing the true cost to 
society of the labour required for mining operations, we see that the gains accruing 
to the governments through taxes and to the business sector as profits, substan 
tially exceed the economic costs. The ratio of profit before taxes to cost would 
be 8.0. This measure, however, ignores the opportunity cost of the additional 
equity capital which is required when the discovered ore is developed.

When profits have been adjusted for both taxes and the opportunity cost 
of development equity capital, we can derive a value approximating the direct 
return to the initial equity holders in the exploration ventures. The ratio of 
residual profit to funds raised is at the 2.4 level. Even considering that all 
funds raised for junior companies were not expended on exploration, but included 
some development expenditures, the payoff ratio suqqests that, on the broadest 
average, these investments were returned with a 10C^ increase. Of course, the 
timing of the investment and the realization would significantly reduce this assess 
ment. For example, a five-year lag might be considered to reduce the benefit to 
a present value of say, 60% of the final realization. On this basis, we see that 
the investors would, on average, barely be able to recoup their funds. The success 
ful ventures would, of course, return tremendous rewards leaving all others to 
suffer losses.

As a final consideration, it is interesting to note that the amount of 
taxes alone, if collected at the average rate applicable over the 1965-74 decade, 
would have provided economic justification for the junior mining funds raised. If 
assessed at the increased taxation levels applicable in 1974, then tax returns to 
costs would be in a ratio of 4.1 to l.

The above general analysis of the historic benefit to cost comparison 
of the junior mining sector is subject to a wide range of altered assumptions. 
In particular, the question of the relationship of the total funds paid by the 
investing public for mining stock to the funds accruing to the company treasury 
may create a distortion. However, even under the unfavourable conditions currently 
prevailing in the Ontario unlisted market operated by the members of the Broker- 
Dealers Association, the relevant cost to society, including all gains accruing 
directly to the promoters or underwriters, has been estimated to be at a level of 
2.5 times the funds raised for the treasury. Assuming historic finding rates, the 
junior company would still have generated positive net benefits to society in gen 
eral , while forcing the speculator to accept losses on the average. Of course,
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if the lower finding rates which seem to have been realized by junior companies 
in Ontario since 1965 were to prevail, their economic justification would be 
questionable.

In summary, the overall historic contribution to the economy of the 
junior mining sector appears to substantially exceed any reasonable assessment of 
the total funds made available to this sector. The erratic nature of mineral de 
posit discoveries and size preclude the drawing of firm conclusions with regard 
to the trend in this regard. Available indications suggest that as the finding 
effectiveness of the entire industry declined and funding of the junior sector was 
reduced, the relative effectiveness of the junior sector declined. Given the 
greatly reduced level of current junior company activity, any single substantial 
find would reverse the above trend.

As a final note, it is interesting to observe that the viability of the 
junior company since 1966 has been the strongest in British Columbia. In this 
province, the junior mining sector is credited with discoveries of S3.3 billion 
in 1966-70 and 50.5 billion in 1971-75. These gross metal values represent 23.35K 
and S.3% respectively of total discoveries made in that province, and 87.5^ of all 
junior mining sector discoveries in Canada since 1966. The existence of an active 
speculative mining stock exchange in British Columbia cannot to coincidental to 
these discoveries.
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CHAPTER 3 Characteristics of Junior Mining Shares

3.1 Introduction

The purpose of Chapters three and four is to analyse the market for 
the shares of junior mining companies. In this analysis two general topics 
must be addressed. First, a description of the assets traded in this market 
is required. Second, the market in which these assets are traded must be des 
cribed and investigated.

The second task is completed in Chapter 4, "Characteristics of the 
Securities Market for Junior Mines". In that Chapter the questions of the 
efficiency of this market are investigated both from a trading and an underwriting 
point of view. The analysis is performed on both a theoretical and empirical 
level.

In this Chapter we satisfy the first requirement using a theoretical 
as well as an empirical approach. In section 3.2 we describe the assets that 
are the subject of our investigations. To identify the population of junior 
mining stocks we have applied a number of criteria. The samples chosen from the 
population of junior mining stocks are described in this section. A theoretical 
discussion of security price determination is presented in section 3.3 with 
special emphasis on junior mining stocks. This analysis provides the impetus 
for a number of empirical investigations which are performed in the subsequent 
sections of the Chapter.

One of the questions introduced in the theoretical section is the 
characteristics of the actual probability distribution of weekly rates of return 
for junior mining stocks. Section 3.4 investigates this issue.

In section 3.5 the relationship of the rate of return on junior mining 
stocks to the rate of return on a general market index is presented. This is an 
important question for investors who are interested in constructing portfolios 
of securities of both junior mining stocks and other stocks listed on the TSE 
index.

Another interesting question raised by the analysis of price determina 
tion is the investment performance obtained by a shareholder when purchasing 
junior mining stocks. The measurement of investment performance for different 
holding periods and different years is done in section 3.6. Finally, a summary 
of the conclusions of this Chapter is presented in section 3.7.
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3.2 Junior Mining Stock Sample

In generating the population of junior mining stocks we restricted our 
attention to those companies whose common shares were listed on the Toronto 
Stock Exchange (TSE). There were a number of important reasons for doing this. 
First, we were interested in the investment performance of junior mining stocks 
and thus required closing prices, where possible. The over-the-counter market 
(OTC) could provide only high-low prices. Using these prices could lead to very 
misleading results. Second, investors are interested in the liquidity of a 
market. One aspect of liquidity is the ability to buy or sell securities quickly; 
the perceived liquidity in the market is enhanced by the existence of trading 
information. The TSE stocks fit the liquidity constraint better than the OTC 
stocks.

However, to be complete our analysis must include an investigation of 
the OTC market. Therefore, a sample of the junior mining stocks listed on this 
market was chosen and some comparisons with the TSE sample will be made in Chapter 
4.

The issues to be investigated in Chapters 3 and 4 required the collection 
of data for a sample of junior mining stocks. There were two samples chosen for 
our analysis. The first sample will follow the historical price and trading volume 
patterns over a given time period. We did not want to bias our selection of the 
sample and hence the following rule was used; as of the end of January, for the 
years 1950, 1955, 1960, 1965, 1970 and 1974 the population of junior mining stocks 
was determined by applying our criteria to the mining companies listed on the TSE 
as of that date. From the population in each year a random sample of 20 securi 
ties was chosen and for each company, end of the week closing stock prices and 
weekly trading volumes were collected. The first,observation was at the end of 
the first week in January, and the last was the end of the year. If a company 
was delisted or merged, during the year, its terminal value was calculated and 
used in the analysis. The number of companies included in the population of junior 
mining stocks was shown in column five of Table 1.3.

Analysis of these random samples can be used to determine the probability 
distribution of rates of return that an investor would face if a random sample of 
junior mining stocks were purchased and sold after a particular length of time. 
In later discussions we will refer to this sample as the random sample.
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The second sample is intended to answer questions that are very different 
from those in the first sample. No longer do we want random sampling from a pop 
ulation determined at an arbitrary date. We want to investigate the price and 
volume behaviour of junior mining stocks after an important non-random event. 
The event of interest is the listing of a security on the TSE. It is our hypo 
thesis that the listing of a stock on the TSE gives information to the market 
that activity in that security is likely to occur. If investors want to make 
money from junior mining stocks perhaps they should purchase the stock at the 
listing date and sell at a later date. The investment performance based on this 
trading rule will be investigated in Chapter 4.

To build these samples, every stock newly listed on the TSE for the 
years 1950 to 1977, as shown in Table 1.3 above, was considered. For the years 
1950, 1955, 1960, 1965, 1970 and 1974 the larger of 10 securities or the population 
was chosen as a sample. For example, in 1950, 10 securities were chosen at random 
from the population of 32 junior mining stocks. For 1970, the population of 4 
securities was chosen.

It is important to remember that a new listing on the TSE can occur 
in a number of ways. First, a new company has just been formed and it is an 
entirely new venture. Second, the company may have been listed on another exchange 
or traded over-the-counter and is now listed on the TSE. On our sample we have 
excluded these companies. Third, a new company is formed by a merger or reorgan 
ization of two or more existing listed companies. It is our contention that the 
management of the companies would not go through the expense of the reorganziation 
and listing if they did not intend to introduce some activity into the newly 
formed company. Therefore, we include these companies in our population of newly 
listed junior mines. In the analysis that follows, we will refer to this second 
sample as the listing company sample.

3.3 A Model of Security Price Determination

Before we can discuss the characteristics of mining stocks and mining 
stock markets, it is essential to understand the process by which security prices 
are determined in a capital market. This analysis is crucial since it puts into 
perspective the importance of variables such as risk, expected return, and infor 
mation in the process of price determination. In our discussion we will not
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address the question of what is the appropriate measure of risk, but will leave 
this to the discussion in Chapter 6. However, an intuitive discussion of some 
elementary statistical concepts will be presented in this section; a more in 
volved discussion is presented in Chapter 6.

To appreciate the analysis to be presented, it is essential for the 
reader to appreciate the concept of a model. A model is an attempt to describe 
the workings of a particular process without specifying in gruesome detail every 
piece of the process. The model, by means of a set of assumptions, strips away 
the unnecessary clutter and leaves the important features. The model will, by 
necessity, be somewhat abstract but we will attempt to give the reader an intui 
tive grasp of the workings of the model.

The usefulness of the model should not be tested by reference to the 
assumptions made. A model can only be tested by comparing its implications to 
real world events. In our discussion of price formation we will make a number 
of simplifying assumptions to facilitate the analysis. Even though we know they 
may not hold in the real world, the results of the model will still be useful 
in explaining the process of price formation in the real world. In part I below 
we will investigate price formation in any security market. The discussion and 
the conclusions will be general. In part II, some interesting variations pre 
sented by the mining market will be introduced and the implications of these 
features on price formation will be investigated.

Price Formation for Securities

Assume that there are a large number of investors and there are n 
securities. The investor intends to purchase tne securities today, denoted 
as t-1, and sell them at the end of the period, denoted as t. Thus, we have a 
one period model where this period could be one day, one week, one month, etc. 
The diagram below refers to this one period model. The investor buys the

t-1 t 
•l ———————————————————— l

Buy security l Sell security l 
@ Pr t-1 @ Pr t

first security at the beginning period price, P, ,. , , and sell the same security 
at the end of the period price, P-j. t -
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The problem that is faced in the "market" is the determination of the 
beginning price for all the securities i.e. P-,,. ,, p o't-l' •"' Pn't-l' In 
order to set these prices, investors must have information about each security 
and the interaction of each security with every other security. Let 1^ -, be 
the set of information available to all investors as of the beginning of the 
period; the "m" refers to the market. This information includes the current and 
historical values of earnings, dividends, investment decisions, GNP, political 
climate, etc. Each investor has the same information and obtains the same impli 
cations about each security from this information. How is this information used 
by investors in setting prices? Consider the first stock. Based on the set of 
information each investor determines the potential selling prices of the security 
at the end of the period along with the probability that each will occur. There 
fore, the investor generates a probability distribution for the end of period 
prices of the security. For example, suppose that only three prices could possibly 
occur for stock one. The S .50 and 51.50 outcome have a probability of occurrence 
of .2 and the SI.00 outcome, .6. This probability distribution is displayed in 
Figure 3.1 below. Note, the probabilities must add up to 1.

Probability 
of Occurrence

.6

.2 -

Price at the
end of the period

S .50 31.00 SI. 50

Figure 3.1: Three-point
Probability Distribution

This is a very simple probability distribution. In reality, there are 
a large number of outcomes each with an associated probability. The probability 
distributions could look like those presented in Figure 3.2 below.
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Figure 3.2: Two Examples of Probability 
Distributions of End of 
Period Stock Prices
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l,t

In Figure 3.2(a), we have presented what is called a normal probability 
distribution. This distribution has a "bell" shape and has a symmetric shape. 
In part (b), the probability distribution is skewed to the right. This implies 
that there is a large probability of a price close to zero and a very small pro 
bability of a very large price (i.e. a price far out to the right). Based on 
the information set, the investor determines the shape of the probability distri 
bution for each stock and the interrelationship of and the period of the prices 
for all of the stocks.

When the period ends, there will be an actual price at which the stocks 
are sold. This price can be thought of as a drawing from the underlying probability 
distribution. However, as of the beginning of the period, these prices are just 
expectations. From the probability distributions there is a best estimate of the 
end of period price. This best estimate is the average or expected price and is 
denoted as E(P,,.) for stock l, for example.

By assumption each investor takes the information set I™ , and derives 
the same probability distributions. Based on these distributions i.e. the expected 
price, and the risk inherent in this probability distribution, a price is set for 
each security. These prices result in a market equilibrium where all securities 
are held i.e. supply of shares for company l equals the demand for these shares.

Instead of investigating end of period prices, we can look at the in 
vestor's rates of return. The process of price determination has set an equili 
brium current price for each security. The investor has determined a probability 
distribution of end of period prices. Based on these beginning and ending prices 
we can evaluate the rates of return. For example, in Table 3.1 we consider stock 
10 with the probability distribution shown. Based on this distribution, the 
current price is S10. The expected price at the end of the period is 311.

The expected price, E(P-m, t ) is equal to the sum of the end of period price
times the associated probability. In this example E(P-|n,*) = 1(15) * 2(13)
* .4(11) * .2(9) * .1(7) = Sil. r



42.

TABLE 3.1

Derived Rates of Return 
for Stock 10

End of Period
Prices Probability Rate of Return

S15.00 .1 .50
13.00 .2 .30
11.00 .4 .10
9.00 .2 - .10
7.00 .1 - .30

1.0

To calculate the rate of return over the period, we take the end of
2 period price as a percentage of the beginning period price. Since there are a number

of possible end of period prices, there will be a number of rates of return. In 
fact, the rate of return probability distribution will be equivalent to the end 
of period price probability distribution.

For example, with a price, P-m* t 5 of S15., the rate of return is 50 per 
cent i.e. S15 - SlO = .5. The expected or average rate of return for this pro-

3 bability distribution is '\Q'fc. Thus, based on the initial equilibrium price,
the investor expects to earn

The probability distribution of rates of return is called an ex ante 
or expected distribution. This must be distinguished from the ex post distribution 
based on the actual drawings from the ex ante probability .distribution. For example, 
suppose that the actual or ex post end of period price is S15 and the actual rate 
of return is 50 per cent. If we look at a number of drawings from this distribution 
at different points in time we would observe actual rates of return. The actual 
rates of return could be considered as an estimate of the ex ante probability dis 
tribution. However, there is no reason to believe that the ex post distribution

2 The end of period price must also include any dividends paid.
o

The expected rate of return is equal to the rate of return in the probability 
distribution times the probability of occurrence.
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will be equal to the ex ante distribution. However, investors may utilize
ex post distributions as part of the information set in determining the current
stock price.

The assumptions used in this discussion are restrictive. They require 
identical information sets, probability distributions and periods over which the 
stock is to be held. These assumptions will not hold in the real world. However, 
the divergent expectations may not be sufficiently different to cause the model 
of price determination to be incorrect. Even if the expectations are divergent, 
it does not imply that the method of price determination is inappropriate. In 
fact, indirect tests of this process of price formation, have been very favourable 
and in our discussions we can consider that prices of securities are formed as if 
investors generated end of period probability distributions of prices (or rates 
of return).

Mining Stocks and Price Determination

The analysis of price determination is sufficiently general to encompass 
all assets which have uncertain values at the end of a given time period. For 
example, the analysis could be used to find the initial price of a share in a 
lottery ticket. The lottery ticket has a number of monetary outcomes each with 
an associated probability. Based on this probability distribution the current 
price can be derived. If this analysis can be applied to a lottery ticket, why 
not to mining stocks? There is nothing unique to mining stocks which would force 
us to jettison the model presented in the above section. The investor in a mining 
stock still evaluates an end of period probability distribution of prices based 
on an information set available at the beginning of the period. This information 
set includes the following information:

(i) historical success ratio in mining ventures 
(ii) specific information concerning the venture in question 

including existence and success of adjacent properties 
(iii) promoter 
(iv) historical stock price pattern for this type of venture.

All of this information can be incorporated into the end of period pro 
bability distributions of price which are needed for current price determination.
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There are, however, some interesting complications in this market which 
we must consider. The mining market has been characterized as one in which stock 
is sold, not traded. Further, there are a number of questionable practices with 
respect to the timeliness, quality and, in fact, legality of the information given 
to the investors both directly through news releases and indirectly, through 
alleged stock price manipulation. These issues will have an impact on the infor 
mation set available and hence the resulting probability distributions. If for 
example, fraudulent information is reported concerning the quality of ore found 
in a drill core, but the market thinks the information is reliable, then the pro 
bability distributions will be revised; if the information is favourable the price 
will increase. This, however, is not a weakness of the mining market or the process 
of price determination per se, but a case of fraud which should be dealt with 
through legal channels.

Another difference between the mining and the industrial stock market 
is the investor's horizon. In the theoretical discussions it was assumed that 
each investor held the stock over the same time period -- in this example one 
period. However, it is unlikely that the investor in an industrial has the same 
holding period as an investor in a mining stock.

A holding period is the time interval over which an investor intends to 
hold the security. The investor will evaluate the probability distribution of 
prices or rates of return as of the end of the holding period. The rate of return 
over the holding period is referred to as a holding period return (HPR).

Although we do not know the holding period for investors in either indus 
trials or junior mining stocks, it is likely that the holding period is shorter 
for the latter. Since the probability distributions for industrials are likely 
to be more stable and since investors purchase securities to fit into portfolios, 
an investor will not turn over his industrial securities very rapidly. However, 
the junior mining market is characterized by short-run interest in a security and 
then long periods during which the stock is dormant. The investor will evaluate 
his investment in a junior mining stock based on the expected short period of 
activity.

Since we do not know the actual holding period of an investor in junior 
mining stocks, we will measure the actual investment performance and the ex post 
probability distributions of returns in mining stocks for a number of holding periods
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In this distribution the bulk of the rates of return are expected to 
be close to zero or even negative, but there is a small probability of a very 
large positive rate of return.

The investor, however, does not have to rely only on this perception 
of the probability distribution. Every observed rate of return on a stock can 
be considered as an observation from the ex ante probability distribution. Thus, 
if we collect a large number of observations of actual rates of return for a 
particular stock, we will be able to determine the shape and characteristics of 
the ex ante probability distribution.

To this end we have collected weekly rates of return for the stocks in 
the random sample. Thus, for example in 1950, the weekly rate of return for each 
week in the year was calculated for a company and the statistics necessary to 
describe the probability distribution were derived. This was repeated for the 20 
companies in the random sample. Thus, for 1950 there is evidence on 20 probability 
distributions. These distributions are determined for the other sample years and 
the 20 companies in each sample. This results in a large amount of data which 
must be summarized.

Before we present the results of this analysis a digression into the 
types of statistics needed would be useful. A probability distribution can be 
characterized by a number of summary statistics. The first is the expected value 
or the mean value. The second is the standard deviation which measures the degree 
of dispersion of the probability distribution. The third is a measure of skewness 
which reflects the fact that there is a low probability of a very large outcome.

To determine the characteristics of the ex ante probability distribution 
we measured the weekly realized rates of return for a particular security. The
"simple" rate of return is denoted as R.,. — the rate of return on security j inJ t 
week t — and is defined as the change in price over the week divided by the price
at the beginning of the week.

.e.

V t-i
where P.,, is the price of security at the end of week t J t
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In summary, the theoretical model for price determination in an uncertain 
world appears to apply in the junior mining market as well as in the industrial 
market. The major differences between the markets are the reliability of the 
information set and the much shorter investment horizon. Neither of these com 
plications cause any damage to the basic model but alert us to potential problems 
in the market. These problems will be considered in more depth in Chapter 4.

3.4 Probability Distributions of Weekly Returns

In section 3.3 we discussed the process by which security prices are 
formed. The conclusion was that investors assess the anticipated or ex ante 
probability distribution of the returns on the securities. Based on these pro 
bability distributions, the current stock price is set in the market.

The problem faced by the investor is to determine this ex ante probabi 
lity distribution of rates of return. One input is the basic process of exploration 
and development in the junior mining market. The probability of finding a mine 
is very small, but if the venture is successful, the profits are large. This 
translates into observations of high rates of return with very low probabilities. 
Alternatively, there is a very high probability that the venture will be unsuccessful 
and the rate of return will be zero or negative. The maximum negative rate of 
return is -1007*, but the positive return is unbounded. Based on this information 
it is very likely that the ex ante probability distribution of rates of return on 
junior mining stocks will be skewed strongly to the right. This type of probability 
distribution is drawn in Figure 3.3 below.

frequency

rates of return

Figure 3.3: Skewed ex ante probability 
distribution
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The weekly rates of return for a particular company provide the obser 
vations used to describe the probability distribution. These observations consti 
tute a sample drawn from the ex ante probability distribution and we calculate 
the summary statistics for the probability distribution.

First, the sample mean or average denoted R-, is the sample estimatej
of the expected value of the probability distribution. If the sample size is T 
observations, the sample mean is found by the following formula:

T•, -r
t *

Rj't * Rl't R2*t "r

i.e. the sum of the weekly rates of return divided by the number 
of weekly observations

formula:
Second, the sample standard deviation, S., is calculated from the following

~1T TT— r (Rrt -*T)
T-l L*l J * J J

( Rrt -V2 * (R2't - V2 *
T-l

1/2

i.e. the sum of the squared deviations of each rate of return from 
the sample mean.

Third, the sample skewness is calculated by the formula presented below:

SK. * 1 
J T

1" T (f

F 3*
Z (R^-fU L - 1 — J-^ —— "1—

U Sm ^ 
IT* - R,) 3 * (R,t - R,) 3
lv J O t* J

••H

~* ^ l D^*M D ^

Sj

This measure describes the skewness of the probability distribution. If 
the skewness coefficient for stock j is positive, it means that in the sample there
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were rates of return that were very large and positive. A positive value reflects 
the fact that there are more observations below the sample mean than above it. 
When the skewness takes on a negative value the sample had a small number of very 
large negative rates of return. If the distribution is symmetric -- equal number 
of observations above and below the sample mean, the skewness coefficient is zero. 
The larger the skewness coefficient, the more the probability distribution is 
pulled away from symmetry.

In the analysis which follows we have calculated simple rates of return 
on weekly data. Thus, at a maximum, there will be 52 weekly observations per 
company. There may be less than 52 for some companies since for every missing end 
of week price we lost two rate of return observations. We have chosen weekly rates 
of return for three reasons. First, daily returns would result in more observa 
tions, but the cost of data collection would be prohibitive. Second, monthly 
rates of return would reduce our sample to 11 observations per year — much too 
small. Finally, the investor horizon is more likely to be one week as opposed to 
one month.

Tables 3.2(a) to 3.2(f) present the results of this analysis for years 
1950, 1955, 1960, 1965, 1970 and 1974. To assist the reader in interpreting these 
Tables, consider Table 3.2(a) ~ weekly results for 1950.

TABLE 3.2(a) 
Simple Weekly Rates of Return, 1950

____Calculated Distribution of 
Mean

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1 - .0167 .0784 .0095
.5 .0027 .1220 .7297
.9 .0530 .7297 1.7999

Mean

.0068

.0212

.9473
12
8

.0570
- .0238

Standard Deviation

.1413

.0614
1.6409 '

20
-

.3454

.0633

Skewness

.7955

.6552

.7065
18
2

2.5898
- .4846
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For each company, the mean, standard deviation and skewness values for the weekly 
rates of return were calculated. This results in 20 X 3 or 60 values to be reported 
Since this would result in a large number of tables, we have summarized the results 
in the Tables. Consider first the entries under the column titled Mean. This 
column summarizes the results of the means of the 20 company distributions. The 
average of the 20 average weekly rates of return was .0068 or .68 per cent per 
week. However, there was a large difference in rates of return on individual sec 
urities. The high value was .0570 (5.7/0 and the low, - .0238 (- 2.38?o). The 
skewness is .9473 which means that most of the observed rates of return fell near 
.0068, but there were a number which were much larger than the mean. Finally, 
the fractiles present more evidence on the spread of the observations. The .1 
fractile is that value of the observed average rate of return below which 10?^ 
of the sample values fell. The .9 fractile shows that value below which 90% of 
the observed rates of return fell. The distributions of the individual company 
standard deviations and skewness of rates of return are presented in columns 2 
and 3 respectively. Looking at the skewness coefficients, we observe that the 
average value was .7955; this implies that the distributions on average had large 
right skewness. This is re-inforced by observing that 18 skewness coefficients 
exceeded zero and only 2 were negative. The largest value of the skewness coeffi 
cient was a substantial 2.5898.

Our conclusion from this Table is that on average, the weekly rate of 
return is close to zero, better than half of the twenty rates of return were 
positive, and there were a few average rates of return that were substantially 
above the mean of .0068. For the individual distributions, the rates of return 
were variable -- see the entries under the standard deviation column -- and more 
important, there was a substantial amount of right (or positive skewness).

For 1955, we find a higher average return, but much more variability 
in this return. The maximum average return was .2734 (27,34?^ per week) and the 
minimum, - .0105 (- T.05% per week). The individual distributions displayed more 
variability than 1950 -- the mean value of the standard deviation is greater here 
than in 1950 -- and the skewness on average is much larger i.e. 1.3007 versus 
.7955 in 1950.
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Simple Weekly Rates of RelurTi?, T955

_____Calculated Distribution of 
Mean

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

The results are very similar for the other time periods. In each year 
the average of the average weekly rates of return is near zero, but the variability 
in these average rates of return is high. Only in 1965 and 1970 is the variability 
reduced. The skewness for the rates of return is substantial. Only in 1950 and 
1974 does the-average skewness coefficient go below l and then only to -.7955 and
.9548 respectively. There is some variability in these skewness coefficients and^ .
in all years but 1965 there are a few very large ^klSwrress values.

Mean

.0327

.0607
3.0844

17
3

.2734

.0105

.0087

.0170

.0843

Standard Deviation

.2036

.2224
3.5618

20
0

1.1284
.0674

.0957

.1496

.2520

Skewness

1.3007
1.1149
.3855
18
2

2.1387
.53,17

- .1804
1.0494
3.1387
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TABLE 3.2{c)

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
Q

Simple Weekly Rates of Return, 1960

Calculated Distribution of
Mean

.0113

.0240
1.1187

12
8

.0822
- .0228

- .0158
.0022
.0397

TABLE 3

Simple Weekly Rates

Standard Deviation

.1940

.1589
2.4413

20
0

.7795

.0772

.0680

.1367

.3400

.2(d)

of Return, 1965

Skewness

1.4930
1 . 3490
.8690
19
1

4.4976
- .3246

.1479
1.2045
4.0371

Calculated Distribution of
Mean

.0088

.0154

.3827
12
8

.0398
- .0091

- .0091
.0054
.0346

Standard Deviation

.1513

.0764

.8277
20
0

.3406

.0589

.0699

.1199

.2536

Skewness

1.1385
1.1952

- .0946
18
2

3.6773
- 1.7770

- .0938
1.1515
2.6934
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TABLE 3.2(e)

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

imp! e Weekly Rates of Return, 1970

Mean

.0059

.0140

.2820
10
9

.0278

.0104

.0095

.0025

.0278

Calculated Distribution of
Standard Deviation

.1592

.0718
1.1058

19
0

.3463

.0794

.0908

.1539

.3463

Skewness

1.7438
1.2915
.7394
19
0

4.8490
.1036

.2062
1.5180
4.8490

TABLE 3.2(f)

Simple Weekly

Mean

.0059

.0270
2.1935

9
11

.1011
- .0184

- .0179
- .0037

.0440

Rates of Return, 1974

Calculated Distribution of
Standard Deviation

.1684

.0957
2.6367

20
0

.5308

.0974

.0974

.1478

.2382

Skewness

.9548
1.0301
.9180
18
2

3.9312
- .7674

- .6128
.9185

2.4816
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The important variables are summarized in Table 3.3 below.

TABLE 3.3

Summary of Weekly Return Distributions 
Simple Returns

1950 1955 1960 1965 1970* 1974 

Average of

(i) Average rate of 
return for each 
stock .0068 .0327 .0113 .0088 .0059 .0059

- Number of rates
of return greater
than zero 12 17 12 12 10 9

(ii) Skewness coefficients
for each stock .7955 1.3007 1.4930 1.1385 1.7438 .9548

- Number greater
than zero 18 18 19 18 19 18

* there were only 19 companies in this year

The conclusions from these Tables are very important in understanting 
stock price formation for junior mining stocks. First, the probability distribu 
tion for any particular stock has both a wide variation — as seen by the standard 
deviations — and a very strong positive or right skew. This implies that the ex 
ante probability distribution most likely has this skew as well. Second, the 
average rate is positive on average. However, this average is composed of some 
returns that are very large. If we look at the number of .average returns that 
were positive, we find that in every year except 1974, better than half the average 
returns fell into this category. In fact, the ex post average may be unrepresenta 
tive of the ex ante average if there was substantial skewness ex post.

There are a number of potential criticisms of these results that have to 
be considered. First, our calculations have included weeks in which there was 
activity and weeks during which there was little activity. During the latter period 
rates of return are likely to be small and thus the averages are biased downward.
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Our response is that we are trying to determine an estimate of the probability 
distribution of rates of return and not investment performance. The investor 
must be aware when purchasing the security that there will be times during which 
activity in the stock is moderate.

Second, the use of the simple rate of return induces right skewness 
since the maximum loss can be only lOO 0̂  whereas the maximum gain is unlimited. 
This is indeed correct! However, it is our contention that this is the probability 
distribution that is of interest to the investor in determining the current stock 
price.

To determine the importance of this criticism we have replicated the 
Tables using a measure of weekly investment performance. This measure is equal 
to the natural logarithm of the ratio of the end of period price to the beginning 
period price. For example, if the initial price is 15(t and at the end of the week 
the price is 25c, the investment performance is .5108 or 51.08/^ per week i.e. 
investment performance equals n(S.25/3.15) - .5108. This return is also called 
the continuously compounded rate of return. The simple rate of return is 3.10/3.15 
- .6667 or 66.67/^ per week.

A comparison of the simple and continuously compounded rates of return 
are presented in Table 3.4 below.

TABLE 3.4

Comparison of Simple and Continuously 
Compounded Returns for Selected Values

Ratio of price at end 
to price at beginni ne 
of period .2 .5 .91 1.1 1.5 2.0 2.5
Simple Rate of Return -80^-50 l - 10 l O* 10 % 50 Of0 100 l 150 
Continuously Compounded - 16U - 69.3U - TO.54% O0̂  9.535S 40.55# 69.3U 91.

Notice the simple and continuous rates of return are approximately the 
same for ratios between .9 or 1.1. As the ratio gets larger than 1.1, the simple 
return exceeds the continuously compounded return. Thus, the extreme values of 
some simple returns are reduced when continuous compounding is used. Conversely, 
with ratios less than .9 the continuously compounded return is larger, in absolute 
value, than the simple return. Therefore, the distribution of continuous compounded 
rates of return should be less skewed than simple rates of return.
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The Appendix 3.A presents the results of Table 3.2 using continuously 
compounded returns. We present in Table 3.5 a summary of weekly continuously 
compounded returns.

TABLE 3.5

Summary of Weekly Return Distributions 
Continuous Compounding

1950 1955 1960 1965 1970 1974 
Average of

(i) Average rate of
return for each stock - .0040 .0100 - .0074 - .0029 - .0058 - .0087
- Number greater than 

zero 6 14 7 856

(ii) Skewness coefficient
for each stock .0435 .4988 .3307 .1000 .5240 .2331
- Number greater than 

zero 12 18 15 13 15 13

A number of interesting comparisons with Table 3.3 can be noted. First, 
the average rate of return is less. For all years but 1955 the continuously 
compounded average return is negative whereas it is never negative under simple 
returns. This was expected since continuous compounding reduces the value of 
large positive observed rates of return and increases the value in absolute terms 
of large negative rates of return. The skewness coefficients have all been reduced 
again as expected. However, only in 1950 is the coefficient very close to zero. 
If we look at the number of skewness coefficients greater than zero, in every year 
there are more than 50^ that are positive. Therefore, even though distributions 
are less skewed using continuous compounding, there is still skewness.

The final caveat in the analysis is that some of the very large positive 
(or negative) returns result from the fact that the initial stock price is very low, 
for example 3tf, and an increase to 9tf is a simple return of 300% or a continuous 
compounded return of 1^. Similarly a reduction in price from 9tf to 3tf is a - 
simple return and a - 110/K continuously compounded return.
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3.5 Relationship of Junior Mining Stock Performance and General Market Movements

In the sections to follow in this Chapter, we will measure the performance 
of junior mining stocks over various holding periods. Performance is usually mea 
sured by both the continuously compounded and simple rates of return over a given 
holding period. The actual values of the performance measures are interesting, 
but their importance is difficult to evaluate without a benchmark. Various bench 
marks can be used; these include long- or short-term government bonds or rates 
of return on mining or industrial stocks. From a theoretical point of view, the 
benchmark should reflect the rate of return that could have been earned on an 
asset with the same risk i.e. probability distribution, as junior mining stocks. 
Unfortunately, we are able to generate this type of benchmark only if we assume 
that investors are not interested in skewness. However, given the strong presence 
of positive skew in the rate of return distributions, this assumption is somewhat 
questionable.

In this section, we will not insist on this assumption. Our purpose is 
to determine whether a comparison of junior mining stock performance to the TSE 
industrial index is reasonable. The analysis will investigate the degree of co- 
movement between the rates of return on junior mining securities and the index. 
This will be of particular importance to an investor who wishes to purchase not 
only junior mining stocks, but also other stocks so as to obtain a portfolio of 
a particular risk.

It may seem a little surprising to use an index of general stock price 
movements such as the TSE index instead of a specific index such as a mining stock 
index. We use the former index because we expect that the investor is interested 
not only in mining stocks, but also in industrials. It is the relationship between 
junior mining stocks and all securities, as reflected in the TSE index, that is 
important.

A substantial amount of empirical research in finance has been directed 
to an investigation of the relationship between individual stock rates of return 
and rates of return on a market index. This research has concluded that the 
relationship is linear (i.e. a straight line). Thus, for a particular holding 
period ~ in our case, one week -- an observation of the rates of return on the 
stock and on the index is obtained. This is plotted as point l in Figure 4 
below where Ri and RT are the rates of return on the stock, i, and on the index 
respectively.
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least squares 
regression line

Figure 3.4

Further observations are then made and plotted on this diagram. A 
straight line is then fit to the data by using least squares regression analysis. 
The equation of the line is:

AR. z a
A
b

A
where a is the estimated intercept and b is the estimated slope of the line.

A
The important variable is b. This measures the volatility of the rate 

of return on a security with respect to rates of return on the index. If b - l, 
a lO/o increase in the rate of return on the market will result in an equal increase 
in the rate of return on the stock. If b is greater than l (say 1.5) the same 1C^ 
increase in the market will result in a greater than 1C^ increase (i.e. 15/0 in

A
the stock. If b is less than l, the percentage impact on the stock's rate of

^ 
return is less than the change in the market rate of return. Finally, if b = O,
there is no relationship between changes in the index and the stock.

Stocks with b greater than l are called aggressive and those with b less 
than l are defensive. If we believe that individuals buy stocks for portfolio 
reasons and by so doing remove skewness, then the value of b reflects the risk of 
the security. Also, there is a substantial theory that would imply that the rate

s^
of return on a stock should be related to risk as measured by b. Alternatively, 
if investors are interested in skewness, the rate of return on the stock will

s\
depend on factors other than the value of b.

A
In the empirical work in this section we measure the value of b for 

junior mining stocks for a number of sample years. The rate of return on the mining 
stock is measured as the continuously compounded weekly rate of return. The weekly 
rate of return on the index is measured to include only price changes. The results 
are presented below in Table 3.6.
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For each sample year there was one regression equation for each company
To report the regression coefficients for 20 companies for 6 sample periods would
provide a large number of entries but little appreciation of the meaning of the
relationships. Therefore, summary statistics are presented in Table 3.6. For b, 
2 R and t, the average, standard deviation, skewness and high and low values are

presented. In addition, the number of b coefficients significantly different 
from zero are presented. In 1958, the average b for the 20 companies was 1.523.
However, there was substantial variability as seen from the standard deviation

2 and the high-low values. The average R was .0862 i.e. on average only 8.62'^ of
the variability in the weekly rate of return on a junior mining stock could be

2 explained by the linear relationship with the market. This is well below the R
statistics obtained in other studies. Finally, of the 6 b coefficients, only 
6 were significantly different from zero.

As we look at the different sample periods, we note that the average 
2 R is very low -- .0162 to .0515. The number of b coefficients significantly

different from zero is low -- the maximum value, other than for 1950, is 4. 
Finally, the average value of b moves dramatically from sample to sample. In 
1960, it is negative and in 1974, it is .3750. From observation of the high-low 
values for b, it is clear that both large positive (12.449 in 1955) and large 
negative (- 5.1448 in 1960) occur.

From these results, it is quite clear that junior mining stocks are 
totally unrelated to general market movements. The only year in which there 
appeared to be any relationship was 1950; a period when the mining sector was 
an important factor in the TSE Index. Therefore, the TSE Index is not a good 
benchmark to evaluate these stocks and rates of return deflated by the TSE Index 
are presented for information purposes only.
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TABLE 3.6

Distribution of Sample Values 
of Regression Coefficients 
for Weekly Rates of Return

Year b R 2

1950 Average 1.523 .0862 1.656
Standard Deviation .790 .0779 .9848
Skewness .624 .7686 .2335
High 3.396 .2754 3.344
Low .0461 .0092 .3056 
Number Significantly

Different from Zero 6

1955 Average 1.0746 .0162 .2222
Standard Deviation 3.2373 .0279 .7265
Skewness 2.2020 2.5729 - .0872
High 12.449 .1189 1.7173
Low - 2.6803 .0001 - 1.1615 
Number Significantly

Different from Zero O

1960 Average - .6388 .0198 - .0990
Standard Deviation 1.9020 .0288 .9616
Skewness - .7075 1.8080 - .0418
High 1.6861 .0297 1.9491
Low - 5.1448 .0001 - 2.2206 
Number Significantly

Different from Zero 2

1965 Average .9210 .0263 .6877
Standard Deviation 1.5630 .0346 .9613
Skewness 1.2748 1.4274 .3273
High 5.5585 .1173 2.5521
Low - 1.0433 .0046 - .8776 
Number Significantly

Different from Zero 2

1970 Average .7062 .0275- .7121
Standard Deviation 1.1829 .0355 .9501
Skewness - .1466 1.9580 .2198
High 3.3742 .1390 2.8121
Low - 1.7739 .0003 - 1.0491 
Number Significantly

Different from Zero 2

1974 Average .3750 .0515 .8228
Standard Deviation 1.3078 .0592 1.3874
Skewness - 1.6197 1.2554 .2380
High 2.0161 .1978 3.4761
Low - 3.1909 .0009 - 1.4525 
Number Significantly

Different from Zero 4
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3.6 Investment Performance

Up to this point, the analysis has concentrated on describing the pro 
bability distribution of rates of return faced by the investor. By using a l week 
holding period, we determined that the ex post probability distribution of weekly 
simple returns had positive average value. If continuous compounding is used, the 
average rate of return is negative. This implied that the positive average was 
caused by one or two large positive rates of return. The variability of the weekly 
rates of return is high and there is substantial positive skewness for individual 
security rates of return. In addition, the average rates of return for the twenty 
securities in each year displayed substantial positive skew.

Now, instead of looking only at the probability distribution of simple 
returns we are interested in the investment performance obtained by an investor 
who has randomly selected a set of stocks. In this analysis we must specify a 
period over which the investor holds the stock. This period is called a holding 
period and since we have no basis for the choice of one holding period duration 
over another we have assumed different holding periods: l, 4, 12, 26 and 52 weeks.

The holding period return when considering investment performance is 
measured by the continuous compounded rate of return. This is calculated by divi 
ding the stock price at the end of the holding period (plus any dividends, if paid 
by the stock price at the beginning of the period. This ratio is called a price 
relative. To determine the continuous compounded rate of return for the holding 
period, the natural logarithm of the ratio is calculated.

To make this discussion a little more concrete, consider a 4 week holding 
period. As of the first week in January, the investor purchases a junior mining 
stock and sells it after four weeks. Based on the buying and selling price, we 
can calculate a 4 week holding period return. However, this is just one observation 
based on a purchase at the beginning of the year. In fact, we will generate addi 
tional observations by assuming that the investor purchases the same stock and holds 
for a further 4 weeks. This continues until the end of 1950 resulting in a maximum 
of 13 four week holding period returns.

In our sample there are 20 companies in every year of interest. For 
each company in every year we have calculated the average holding period return, 
the standard deviation of the holding period return and the skewness. The sample

To calculate the simple rate of return over the holding period, a value of one 
is subtracted from the ratio i.e. (Pf -*- 4/P.) , - P . - P

C t — l t 'T- t

- 4 week simple rate of return p t



61.

distributions of the twenty observations of means, standard deviations and skewness 
are calculated. The values of the first and last variables are presented in our 
summary tables.

The holding period returns for 26 and 52 weeks do not permit the calcu 
lation of skewness coefficients. In fact, there is only l observation of the 51 
week holding period return per company per sample year.

The results of our analysis are presented in summary Tables. Consider 
first the results for the simple holding period returns presented in Table 3.7. 
To assist in interpreting this Table look at the entry for the 4 weeks holding 
period in 1950. The average holding period return for the twenty companies was 
.0169 or T.69% per four weeks. For the twenty companies, 12 had a positive average 
rate of return and 8, negative. In addition, we calculated the skewness coefficient 
for each company's holding period return. The average of these coefficients for 
1950 was .4202 — a positive skewness value. As corroborating evidence 14 of 
the 20 skewness coefficients were greater than zero.

This entry for the four week holding period tells us that the average 
return was positive and most companies had positive skew. Therefore, some of the 
holding period returns for each company were large and positive. However, do not 
try to extrapolate the four week rate of return to an annual basis and assume that 
this is the annual rate of return that could be earned. The annual i zed rate of 
return for the four week holding period is 24.3^ per annum. But if we look at 
the actual average rate of return for 52 weeks it is - .3420 or - 34.2^ per annum. 
In addition, the average rate of return will be influenced by the degree of skewness.

If we continue to look at the 1950 sample period, we observe that the 
average skewness coefficient declines as the holding period lengthens. Thus, l 
week holding period returns are more highly positively skewed than 12 week holding 
period returns. The same pattern is observed if we look at the number of skewness 
coefficients greater than zero. But even more striking is the fact that this pattern 
is repeated for every sample year.

The explanation of this phenomenon is straightforward. If we think of 
the daily rate of return as being the basic random variable, it will have a very 
skewed distribution. The weekly return is composed of 5 daily observations, whereas 
the 12 week return has 60 daily observations. As we introduce more and more obser 
vations, the skewness disappears. This is a result of the statistical "law of 
large numbers".

Let R. be the annual rate of return and R- be the four week rate of return

RA ^ H * R4) -1 s (1.0169) 13 -l * .2434 or 24. 31. In general RA - (l * R) -l
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TAP.I.F: 3.7

Year

1950

1955

1960

1965

1970

1974

Sur.imarv
V,u ioui;

Holi'inc: 

Weeks

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

V

of i; ir.?-
ho] tU rv j

TSK

Aver. ir: r
ForioH" 

Ro turns

.0068

.0169

.0026

.0211

.3420

.0327

.0583

.2053

.5165

.9764b

.0113

.0179

.0501

.0864

.1739

.0088

.0035

.0409

.0096

.0101

.0059

.0128

.0741

.1547

.3362

.0054

.0129

.0070

.0802

.3362

It R.iti r. of R'
I **ri.ofir. , und-

indi'x

of Number 
! tr 1 ' ' I n sj 
Period 
Ro turns 
croater 
than 
zero

12

12

9
6C

l a

17

14

15
14 C

13 a

12

7

6
6C

5 a

12

9

8
9 C

77 a

10

6

4

^ 4c,

2 a

9

7

e
5C

7 a

turn ov*-r
r lat*:d l.y

o i A v r- r a ci r- of 
S 1:* wnf-i f. 
Co. f. for 
Rc'turnr

.7955

.4202

.0403

na

na

1.3007

.7885

.1682

na

na

1.4930

.4678

.1508

na

na

1.1385

.5503

-.0714

na

na

1.7438

.5422

.1208

na

na

.9548

.2884

.1258

na

na

Numb" r of 
S k own r r r. 
Coef . 
croatc-r 
than zero

18

14

10

na

na

18

18

13

na

na

19

15

13

na

na

18

16

7

na

na

19

15

14

na

na

18

12

8

na

na

(a) There were observation^ ]^sL due to delirting or missing 
prices. Thus the total number of observationr in each 
year were 5 in 19 c.O, 17 in 1955, 19 in 1960, 17 in 1965, 
19 in 1970 and 14 in 1974.

(b) In this year come rates of return were very high. One was 
700?:, a second 430*. and a third 13C'jt.

(c) Ob:orvation^ nissinq: 5 in 1D5C, l in 1955, l in 1960,
O in 190'.,, C in 1970, 4 in 1974.
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If we look at the one week holding period across different sample years 
we find that in every year the average rate of return was positive and in 4 out 
of the six years greater than 502 of the company average returns were positive. 
In addition, the skewness of these holding period returns was strongly positive. 
Thus, investors were faced with a positive skew and earned on average a positive 
rate of return. However, the large positive skewness has probably influenced 
the size of the average and perhaps one or two very large holding period rates 
of return for a stock in a given year increased the average value.

For the four week holding period, only in 1950 and 1955 was the average 
rate of return positive. However, the negative average rate of return does not 
imply that the investor lost in every stock in every period. It implies that on 
average the investor had a negative rate of return, but some stocks in some periods 
had positive rates of return. Also look at the entry for 4 week holding period in 
1955. Even though the average of the twenty company average holding period returns 
was negative, 9 of the 20 companies had a positive average rate of return. In 
addition, each of the 16 stocks had skew that was greater than zero.

Looking at the other holding periods we find that except for 1955, the 
returns were negative or close to zero. Do not make the mistake of comparing the 
rates of return in the Table, since they reflect at different holding periods. 
For example, in 1965 the average for 26 weeks is .0096 per half year or annualized, 
1.92 per year. The average for the 52 week holding period is 1.012. One tendency 
that appears to hold for all years except 1955 is that when comparing annualized 
rates of return, the longer the holding period, the lower the rate of return (or 
the more negative).

Finally, the performance in 1955 for each holding period is exceptional. 
The average for the 52 week holding period was 97..62. This, however, was composed 
of 7002, 430% and 1302 returns.

In Table 3.8 the same summary statistics are presented for continuous 
compounding over various holding periods. It must be remembered that the calculation 
of continuously compounded rates of return reduces the magnitude of large positive 
rates of return and increases the absolute value of large negative returns. Thus, 
not only will the observed skewness be reduced, but also the average holding period 
return for a company in any year can be reduced and even become negative. In every 
sample year but 1955, the average holding period returns were negative, for every 
holding period. This result is expected if the underlying probability distribution
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Year

1950

1955

1960

1965

1970

1974

ISolcJin 
Period 
Weeks

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

Summary of Invr: Li -
i\.ricu' Hfiu.-n) or li
Crrr.jount.xd R.-stec of 
Hrlfin'- Per ir r;-

r; Avora-jc c: 
in li lcinc Period" 

Returns

-.0040

-.0089

-.0050

-.1147

-.5142

.0100

.0236

.1060

.1814

.4081

-.0074

-.0359

-.0782

-.1425

-.2711

-.0029

-.0234

-.0624

-.0627

-.0495

-.0058

-.0260

-.1102

-.2557

-.3228

-.0087

-.0446

-.0513

-.1897 

-.440

•nt Performance? (Holding
lcj.:uroc! by C -

He turn over

J! umb f r of 
Holding 
Period 
Returns 
(jreotcr 
than 
zero

6

6

9
6b

l a

14

13

12
13b

4 a

7

4

3
5b

5

8

3

5
9b

7

5

4

3
3b

- 3 a

6

5

4
5b

nt iiiuous
V.3t ioUS

Avcrarjo of 
Skewness 
Cocf. fer 
Returns

.0435

.0872

-.0879

na

na

.4988

.4477

.0039

na

na

.3307

.1639

.0366
na'

na

.1000

.2327

-.0702

na

na

.5240

.3034

.1736

na

na

.2331

-.0922

.0764

na 

na

Number of 
iikcwnci --a 
Co*.'f . 
greater 
than zero

12

12

7

na

na

18

16

9

na

na

15

13

10

na

na

13

14

8

na

na

15

14

13

na

na

13

8

9

na 

na

(a) In this calculation the following number of companies 
had to bc dropped cue to missing data or delis ting: 
15 in 19'jO, 3 in 1955, O in 1960 and 1965, 5 in 1970 
and 6 in 1974.

(b) Just as in 'a' above companies had to bc dropped:
5 in 1950, l in 1955, l in I960, O in 1965, O in
1970, 4 in 197-1.
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for each stock is skewed to the right and thus the average value is influenced 
by the degree of skew. Taking the natural logarithm will reduce the importance 
of the large positive rates of return. However, notice that even when the average 
holding period return is negative, there are still a number of stocks that had 
positive average holding period returns.

In 1950, 1955, 1960 and 1970, the average skewness coefficients for 
the l and 4 week holding periods are still positive. Thus, the probability 
distribution for each stock still has some large positive values.

Finally, the investment performance of the stocks is compared to the 
investment performance on the TSE index over the same holding period. For example, 
for the 4 week holding period the performance of both the stock and the index over 
the same time period is calculated. This is an observation of the "deflated" 
stock performance. These observations on each stock for each sample year are 
collected into summary probability distributions and presented in Table 3.9.

The deflated results are presented for the holding periods used in the 
other Tables. To calculate the deflated investment performance, the following 
technique is used:

Let (l * R., n) be the price relative for stock j, holding period n weeks 
j

(l * I) be the price relative of the TSE index for holding period 
n weeks

Thus (l * D., J ̂  /l * R.\ ^ deflated period return

The continuously compounded holding period return for stock j is equal 
to In (l * DjJn ).

The deflated rate of return compares the performance of the junior mining 
stock relative to the market. Thus, a stock will outperform the market even if 
the stock rate of return is negative only if the market rate of return is a larger 
negative value.

Looking at Table 3.9, and ignoring for the moment the sample year 1955, 
we find that on average for all holding periods and for all sample years (except 
1970, l week holding period), mining stock performance was dominated by the general 
TSE index. But it should be noted that some companies still outperformed the market 
even when the average value was negative.

The result for 1950 with a 51 week holding period should not be included in 
the analysis since 15 companies had to be omitted from the sample due to 
missing price data.
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TABLE 3.9

Year

1950

1955

1960

1965

197C

1974

Kolcir. 
Period 
Weeks

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

12

26

52

1

4

\?

26

52

Summary of Invr.

On-inuous C T: -

Various ho'V'. rv-j
Deflated by the

c Average of 
in H-lding 

Period
Returns

-.0090

-.0338

-.0808

-.2128

-.997

.0070

.0114

.0433

.1011

.1988

-.006S

-.0303

-.0519

-.1398

-.3064

-.0028

-.0211

-.0607

-.0453

-.0486

.0122

-.0212

-.0747

-. 1757

-.3406

-.0022

-.OlfiP

.0492

-.0201

-.1700

rtr-^nt Pcrf.rrmanc- —

^unde:! Returns

p e r i r* c. r
TSE Index

'Jumtaer of 
H-ldinq 
Period
Returns
greater
than zero

4

4

6

4 a

0"

11

9

11

1C
10b

7

4

5

6 a

V.6"

9

7

7

9 a

8b

6

5

3

, 3 a

4b

8

0

13

6a

5 b

— over

Average of 
Skewness 
Coef. for
Returns

.C7G5

.1333

-.0950

na

na

.4896

.4295

.0147

na

na

.3017

.1471

-.0216

na

na

.1128

.2376

-.0647

na

na

.5272 -

.2535

.1129

na

na

.2245

-."•^

.0541

na

na

'lumcer of 
Skewness
Cref.
greater
than zero

12

13

6

na

na

ie
17

7

na

na

12

10

8

na

na

14

14

8

na

na

14

16

9

na

na

14

o

10

na

na

(a) dumber of companies missing were ac follows:
l in 1955, l in 196C, O in 1965, O in 1970 and 
4 in 1974

(h) 'lumber of companies missinc were as follows: 
15 in 1955, 3'in 195:, l in I960, 3 in 1965, 
5 in 197C and 6 ir. 1974



The skewness coefficients for these deflated rates of return vary over 
the sample period, but the general impression is one of positive skewness for the 
shorter holding periods.

In conclusion, it appears that holding period returns are skewed and 
the annualized values decline with the size of the holding period. Even in those 
instances where the average holding period return for a sample year is negative, 
there were still companies that had positive holding period returns.
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CHAPTER 4 Efficiency of Capital Markets 

4.1 Introduction

At any point in time there is a substantial amount of information 
available about stocks. In the previous Chapter, we described the process by 
which this information is used to generate end of period probability distributions 
and ultimtately, the current price of stocks. In an efficient capital market, 
this information is processed in such a way as to make the current market price 
of the stock the best estimate of the true or underlying value of the stock. 
In this efficient capital market, prices reflect fully all the available informa 
tion. In addition, the prices of securities are based on a "correct" evaluation 
of the available information. This is particularly important in the junior mining 
stock market. This market, it is alleged, is rife with information that is either 
manufactured and bears no resemblance to reality or has the kernel of truth blown 
out of all proportion. In an efficient capital market, the market participants 
must evaluate this type of information and set prices based on it. If the infor 
mation is fraudulent, but is not recognized as such, the efficient capital market 
will set "correct" prices based on the information.

A slightly less dramatic example of information or lack of it is insider 
trading. It may be that insiders have access to information that is not publicly 
available. Thus, the insiders can trade based on this information and reap the 
profits when the information is made public and the current stock price changes. 
In this example, the market is not efficient with respect to non-pub!icly available 
information. In the junior mining example, the market is not efficient when con 
sidering fraudulent information. However, it is expecting too much to require 
the participants in the market to determine whether information is fraudulent. 
Therefore, an efficient capital market is efficient with-respect to pub!icy 
available information.

Why should we be concerned with the efficiency of the capital market? 
The capital market just like the market for any product or service provides 
important functions. The prices and yields of the securities in this market are 
signals to assist in the allocation of capital. When firms issue securities to 
finance their investments, they can expect to get "correct" prices. These prices
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will reflect the purpose for which the funds were issued and the profitability 
of the investment. If the market were inefficinet and prices were slow to react 
to new information, then to raise a fixed amount of money through equity, for 
example, would require issuing more shares. This results in a dilution of the 
equity of current shareholders; with an efficient capital market the price re 
flects the information and the dilution does not happen. Finally, an efficient 
capital market is useful for investors since when purchasing a claim on the 
earnings of a company, the investor can expect to pay fair prices.

To assist in understanding market efficiency we will return to the 
discussion of price determination. Let H. be the set of information used by the 
market in setting prices at t. Let H. be the set of information available. 
Note that H™ is a subset (i.e. component) of H.. If the capital market is effi 
cient, H = H. so that the end of period probability distribution as perceived 
by the market is equal to the "true" probability distribution. Since the price 
is set based on the true probability distribution, market efficiency also implies 
that the expected rate of return as determined by the market is equal to the "true" 
rate of return based on the set of all available information, H .

There are some important implications of market efficiency; some of 
these are described in more detail in the next section where a number of the impli 
cations are tested. The first implication is that if capital markets are efficient 
then any trading rules based on past price and trading volume will not generate 
profits that exceed the profits from a strategy that simply requires the purchase 
of the security and its sale at the end of the evaluation period. When trans 
actions costs of buying and selling under the trading rules are included, the 
buy and hold strategy is far and away the superior strategy. The empirical re 
sults, in both NYSE and TSE markets, are consistent with market efficiency. 
Second, if we assume that expected returns are constant we would expect that in 
an efficient capital market there is no way to use historical, observed rates of 
return to explain future rates of return. This hypothesis has been tested using 
regression techniques on a sample of New York and American Stock Exchanges listed 
companies as well as some TSE companies. The results are consistent with market 
efficiency.

The last implication is not a testable one, but explains some surprising 
observations in the stock market. In a number of instances, especially in junior 
mining stocks, the stock price increases dramatically for what appears to be no 
particular reason. If the capital market is efficient then the stock price reflects



70.

fully all available information in an unbiased manner. In addition, the stock 
price will react very quickly to new information — sometimes overestimating 
and other times underestimating the true value of the stock. In all of the cases 
we have considered, there will be very large changes in price. Sometimes large 
changes will occur as a reaction to an over or underestimate of the true value 
of the stock. In addition, even if the information set does not change, the 
market may re-interpret the information causing an unexpected price change.

These phenomena are important in monitoring a market. Markets clearly 
can only perform their function if trading is permitted. Therefore, a stop 
trading order is very serious since it locks the shareholder in the security. 
The monitor can view large trading volumes as an indication of the processing 
of new information. But the mere existence of a large price change without an 
accompanying and obvious source of new information does not necessarily imply 
that a stock is being manipulated.

In the following sections of this Chapter we will investigate the 
efficiency of the capital market for junior mining stocks. Tests of market 
efficiency will be performed and integrated with the profitability results of 
the previous Chapter. In addition, a discussion of TSE trading volumes and a 
comparison of underwriting profitability for over-the-counter (OTC) and TSE 
financings will be presented. Unfortunately, the limitations of data in the 
OTC market permit only a superficial analysis of this important market.

4.2 Testing for Market Efficiency 

Theory

As was noted in the first section of this Chapter, market efficiency 
means that when making a decision with respect to the price of a security, the 
market uses all the information available and the resulting prices and expected 
returns on the securities as set by the market are the true prices and expected 
returns.

When testing for market efficiency, an assumption as to the model 
generating the expected returns on a stock is necessary. Usually this assumption 
states that the expected return on the stock is constant. Based on this assump 
tion researchers have tested for market efficiency. An implication of market
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efficiency is that the past sequence of stock prices cannot give the investor 
any information on when the rate of return on a stock will be above (or below) 
its expected rate of return. The reason for this implication is that with an 
efficient capital market all information contained in past stock prices is 
reflected in the current price. Thus, information about the historical sequence 
of prices will not assist the investor in making superior profits.

If the market were inefficient, past prices would convey information 
and an analyst would be able to outperform the market by using a trading rule 
based on past information. In fact, this is the foundation of the "chartists" 
approach to stock valuation. The chartist believes that there are patterns in 
stock price behaviour that repeat themselves over time. The observation of this 
pattern is information that the rate of return on the stock will exceed the true 
expected rate of return — i.e. the stock is undervalued.

If the market is efficient, the expected return on the stock given the 
information of the past rate of return is independent of this past rate of return. 
Thus, there is no way to use the past rate of return on a stock as the basis of 
an assessment of the expected return on the stock which is different than the 
true expected return.

To test this implication of efficient capital markets requires the use 
of statistical techniques. Although they are rather technical, we will attempt 
to present an intuitive explanation.

In these tests of efficiency we will determine if we can explain the 
rate of return on a stock in a given period from the observed value of the rate
of return on the stock in a past period. Let R... be the rate of return on stockJ *- 
j in period t; R iJf ~ be the rate of return on stock j in period t-s, where s is

J u—S
a number of periods in the past. For example, if s s 2, R.,. 9 is the rate ofJ t-t
return on security j in period t-2. If we take the observations on the rate of 
return on stock j we can match up the rate of return in a given period and the 
rate of return s periods before that time. With these observations we can present 
the hypothesis that the observations of the rates of return s periods apart are 
related through the following regression equation.

Rj't - Aj * bj Rj"t-s

This equation says that the current rate of return, R., t , is relatedJ *-
to its historical value, R.,. . Thus, by knowing the value of R.,. , the analystj t—s j t—s
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can find the value of R-, f . The value of b. tells us whether the relationship
J L J

is important. If the market is efficient we would expect that b- is close to
U

zero. If b. is positive, then it says knowledge of the past rate of return
J

helps explain the current rate of return. In addition, it implies that if the 
past rate of return is large, the current rate of return will also be large; 
thus, there is a positive relationship. Alternatively, when the regression co 
efficient is negative, the implication is that past rates of return above the 
historical average are related to below average current rates of return. Nega 
tive values imply that large positive rates of return in the past are followed 
by small positive or negative rates of return in the future.

Instead of investigating the b. value to test for market efficiency,
\J

we can look at the autocorrelation coefficient. This coefficient is derived 
from the regression and describes the relationship between current and past 
values of the rates of return on a stock. This statistic has the same interpre 
tation as the b. statistic and it takes on values between +1 and -l inclusive, j
In addition, we are able to test if the autocorrelation coefficient is signifi 
cantly different from zero, in a statistical sense. But even more important,

2 if we take the squared value of the autocorrelation coefficient -- denoted as R
-- we have an estimate of the explanatory power of the historic values of rates

2 of return. The R reflects the proportion of the total variability of rates of
2 return explained by the past values of the rates of return. The R lies between

O and 1; the higher the value, the greater the explanatory power. Finally, before 
discussing the actual tests we must consider the value for the lag -- s. There 
is no theory to assist us in determining the value of s. All we can do is use 
different lags since it may not be the most recent rates of return that provide 
us with the information on current rates of return. Therefore, in our empirical 
analyses we will use lags of l to 4 weeks.

To summarize the discussion, a test of market efficiency requires the 
assumption that the expected rate of return on a stock is constant over time. 
Based on this assumption, we hypothesize that there is a linear relationship 
between rates of return on a stock in period t and the rate of return in a certain 
number of periods before. If the market is efficient, this relationship is not
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significant. At this point it is useful to add that these efficiency tests 
have not been performed on junior mining stock data. All of the tests on New 
York and American Stock Exchanges common stocks and TSE stocks have concluded 
that the data are consistent with the hypothesis that the market is efficient.

One final and important complication is introduced into the analysis 
when we investigate junior mining stocks. In the analyses of the efficiency 
of other markets, all of the stock considered had active trading. Active trading 
is not essential for an efficient capital market, although it is conducive to one. 
In an efficient capital market, even though a stock does not trade frequently, 
when it does trade, it is at the correct price.

Trading patterns in junior mining stocks will be investigated in a 
subsequent section. The conclusion of that analysis is that junior mining stocks 
generally are traded infrequently, but there are periods during which there is 
intense activity. The problem we must face is should our autocorrelation studies 
include only the active periods or the whole sample period? Unfortunately, we 
are again faced v/ith a problem for which there is no theoretical solution. If 
we include the whole sample period then we are arguing that even during the 
inactive time periods the market is efficient. However, during this inactive 
period, stock prices change very little and the resulting weekly rates of return 
are zero. This may introduce a distortion into our measured autocorrelation 
statistics. If we take periods of intense trading activity, we are investigating 
the efficiency of the market during these periods only.

We have decided to be general in our approach and investigate market 
efficiency from both points of view. In the first set of results, we will use 
our random sample of 20 companies per sample year. From these companies indivi 
dual autocorrelation statistics are calculated on the 52 weekly rates of return 
and presented in the summary tables.

The second set of results will investigate efficiency during periods of 
substantial trading activity. To define a period of high trading activity, we 
tried to find a period during the year for which the weekly trading activity was

As a technical note, the autocorrelation tests are strictly valid only if the 
expected return on the stock is constant. If the expected return is positive 
and variable, then the autocorrelation will appear high even though the market 
is efficient. In junior mining stocks, it is likely that expected returns will 
be high at certain periods and lower in subsequent periods. This wandering of 
the expected return will induce autocorrelation since the actual return in a 
period can be explained by the return in a previous period.
If autocorrelations are small, then this is consistent with a capital market in
which expected rates of return wander very little from their long-term averagevalue. 33
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2 above the average trading activity up to that point in time. When we observed
this period, we then calculated autocorrelation statistics for this company ove; 
the observations remaining in the year. This rule guaranteed that the period 
under investigation was one for which trading was important. This rule was 
applied to every stock in our random sample.

The third and final set of autocorrelation results investigate market 
efficiency for certain sub periods. It was our feeling that the listing of a 
junior mining stock and the subsequent underwritings, options, rights, etc. are 
important events during which trading volumes are substantial. It has been 
alleged that trading activity after a listing is based on market inefficiencies 
and perhaps market manipulation. Tests of market efficiency at these points in 
time would be very informative. To this end, we calculated autocorrelations 
for the weekly rates of return of each stock in our listing sample. The first 
observation for each stock in this sample is the end of the first week after th; 
listing date.

Results

(i) Random Sample

Tables 4.la through 4.Id in the Appendix 4-A present the results of the 
autocorrelation tests for l through 4 week lags for the sample years of 1950, 1955, 
1960, 1965, 1970 and 1974. Each table refers to a different lag. Consider first
the l week lag results presented in Table 4.la for the sample period 1950. The

2 average value of R was .1091, the standard deviation, .1522 and the skew 1.9865.
From this information we can determine that the explanatory power of the lagged
rate of return is approximately 1^ — not very high. The standard deviation and

2 skewness of the R for the twenty sample companies shows-that there was some sub-
2 2 stantial variability in the individual R values and there were very few R 's

that were large — this is the interpretation of the skewness coefficient. Looking 
at the autocorrelation coefficient, 15 out of 20 were negative and of the 15, 10 
were significantly different from zero.

2 We started calculating the autocorrelation statistics for that time period that
had a weekly trading volume one standard deviation in excess of the mean.
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The results over all the sample years for the l period lag were sur-
2 prisingly similar. The average R ranged from a high of .1424 in 1960 to a low

of .0765 in 1974. The standard deviations appeared to decline (marginally after 
1950) as the sample period became more current. The skewness coefficient always 
reflected positive skew. But most intriguing was the strong continued existence 
of negative autocorrelation. In every sample period more than half of the auto 
correlation coefficients were negative, and some of these were significant. In 
1960, there were 14 negative autocorrelation coefficients. The number of signi 
ficant coefficients decreased from that year.

The results for the 2, 3 and 4 week lag have some similarity and impor-
2 tant differences from the l week lag. First, the average value of R for all the

2 sample years is much lower than in the l week lag. The maximum R 's for the 2,
3 and 4 week lags are .0479, .0355, and .0454 respectively; thus, the autocorrela 
tion relationship is weaker than in the l week lag. Second, the standard deviations

2 of the R 's are much smaller for the 2, 3 and 4 week lags. Finally, the skewness
is much stronger. The skewness coefficients for these lags are well in excess of
1.0 for every sample period except 1965, 2 week lag and 1960, 4 week lag. This

2 implies that all of the R values for a particular lag and sample year were clus-
2 tered about some common value, but there were one or two large positive R 's.

In all three lag periods, the number of significant autocorrelation 
coefficients was small. For the 2 week lag there were 7 in total for all the 
sample years, 4 for the 3 week lag and 5 for the 4 week lag. Also, the significant 
autocorrelation coefficients were no longer all negative. Finally, the preponder 
ance of negative autocorrelation coefficients was substantially reduced. For the 
two week lag, 4 years had greater than 10 negative coefficients; for the 3 week lag, 
l year, and for the 4 week lag, 2 years.

In summary, there appears to be significant negative autocorrelation for 
the l week lag period. However, this negative dependence does not extend to longer
lag periods. Even though this dependence is significant from a statistical point

2 of view, based on the level of the R coefficients, it is not very large i.e. the
dependence explains approximately 10^ of the variability in the rates of return. 

(i i) High Volume Periods

Tables 4.2a through 4.2c of Appendix 4-A present the autocorrelation 
results for lags l through 3 weeks respectively; the format of these Tables is
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identical to that used in the random sample tables. The results for the four 
week lag were not presented since they did not differ from the results using 
shorter lags. For all of the lags, there are no autocorrelation tests performed
for 1974, since the trading rule did not pick out more than 4 companies to be

t
included in the analysis.

In Table 4.2a, the results of our analysis for the l week lag are 
presented. Of the 20 companies in our random sample, 2 companies did not activate 
our trading rule in 1950. In 1970, 5 companies were excluded. Based on the number 
of companies that were excluded (including 16 companies for 1974) it is obvious 
that both interest and activity in the market had declined from 1960. This decline 
in activity reflects the decline in junior mining stock interest in general and 
the increasingly stringent regulatory requirements.

The relationship of averages, standard deviations and skewness coeffi 
cients for the l through 3 lags do not change substantially from the random sample 
results. In addition, the number of negative autocorrelation coefficients for tha 
l week lag is still striking. When adjusting for the number of missing companies, 
the results are 15 out of 18, 16 out of 17, 16 out of 18, 14 out of 14 and 12 out 
of 15 negative autocorrelations for the l week lag, sample periods of 1950 through 
1970 respectively.

There are a number of significantly negative autocorrelation coefficients 
for this l week lag sample, but as a proportion of total observations, the random 
sample has more negative autocorrelation coefficients that are significant.

For the two additional lag periods reported, the proportion of negative 
autocorrelation coefficients to total companies in the sample year is reduced sub 
stantially compared to the one week lag results. In addition, the number of signi 
ficantly negative coefficients is very small.

Based on the analysis of the high volume periods, it appears that signi 
ficant negative autocorrelation exists for the l week lag. Its size in terms of

2 the R is small. The longer lag analysis confirms the random sample results that
autocorrelation is not present. 

(i i i) Listing Sample

The final sample analyzed is the listing sample. Based on our definition 
of a junior mining stock, 10 new listings per sample year were analyzed. It is our 
expectation that this sample would permit us to investigate the efficiency of the 
market after the listing of the security.
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Tables 4.3a through 4.3c of Appendix 4-A present the autocorrelation 
tests based on l through 3 week lags. The results for the 4 week lag were not 
very different than the 2 or 3 week lag and hence were not presented. When 
interpreting these results the entries for 1970 should be ignored since there
were only 4 companies with new listings for that year.

2 Looking at Table 4.3a first, we find that the average values for R
2 are less than in the other samples for a l week lag. Only 1950 had a large R

equal to .0916. The standard deviation and skewness were also less.
Again, negative autocorrelation appeared to be the rule and the number 

of significant autocorrelations as a proportion of the number of companies in 
the sample year varied over the periods. Hov/ever, the results were more in line
with the high trading activity sample than the random sample.

2 The 2 and 3 week lag periods had very low average R 's and the presence
of negative autocorrelation was confirmed but appeared to be weaker in terms of 
number of negative autocorrelations and the number of those that were significant.

Conclusions in Autocorrelation Tests

Based on the three different samples - random sample, trading rule, and 
listing sample — it is very clear that negative autocorrelation is an important 
characteristic of the junior mining stock weekly rate of return series. The nega 
tive autocorrelation existed for all of the lags - l through 4 weeks. However,
only for the l week lag were the results statistically significant. In addition,

2 the R 's were at a maximum for the l week lag tests for all three samples.
The most impressive statistically negative autocorrelations were found 

in the random sample where all of the data was used. However, it is this sample 
for which we expressed concern about the existence-of an unknown bias. This bias 
could occur because of the existence of periods during which no trading occurred 
or the price did not change. It is possible that the bias may have resulted in a 
very large number of negative autocorrelations or large values for the autocorre 
lation. This could explain the existence of the large number of negative autocor 
relations. However, based on the observations for the two other samples, it appears 
that the importance of negative autocorrelation was not caused by the bias.

In the random sample, each sample year had some new financings. In 
every year but 1955, the new financings undertaken by the companies in the sample
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were not very important. For example, in 1960, 15 companies had no financings. 
But, in 1955, 17 companies had some financing. Comparing the 1955 results for 
l week lags for the listing and random samples, we find that a greater proportion 
of the companies had significant negative autocorrelation in the latter sample. 
This could be evidence of the bias in using all of the data since the listing 
sample observations begin at the date of the listing and not at the beginning 
of the year as in the random sample.

What does negative autocorrelation imply? It means that a positive rate 
of return in one week will be followed on average by a negative rate of return in 
the subsequent week; equivalently, a negative rate of return in the current period 
is followed by a positive rate of return in the subsequent week. If this depen 
dence exists, then the market is inefficient since the investor can construct a 
trading rule and outperform the market on average. The trading rule would be sell 
the stock short after a positive rate of return or buy the stock after a negative 
rate of return.

One interpretation of this negative autocorrelation is that the potential 
for manipulated markets existed: if insiders were able to sell when the price was 
high and buy when the price was low and their sales and purchases affected the 
stock price, then the serial dependence as observed would exist. Instead of buying 
or selling, the insider could manage information concerning the stock to achieve 
the same results.

However, this is only one interpretation of the results. The existence 
of significant autocorrelation is not sufficient to conclude that the market is 
inefficient. The degree of dependence must be large enough to enable an investor 
to outperform the market. This is a much stronger test since the performance will
include the transaction costs of buying and selling the securities. We are unable

2 to evaluate this profitability but, based on the size of the R , it is unlikely
that the dependence is significant enough to allow investors to make money. It 
is possible, however, for investors who do not pay full commissions to make pro 
fits. In fact, a number of studies on U.S. stocks have detected negative signi 
ficant autocorrelations in daily rates of return which, when subjected to a pro 
fitability test, were found to be not significant from an economic point of view.

A statistical problem as noted in the previous discussion may also cause 
the negative autocorrelation. If the expected return on the stock is negatively 
correlated over time the observed negative autocorrelation could occur. The nega 
tive dependence in expected returns could occur as follows: when the market for a
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particular stock is dormant, new information arises which increases the expected 
rate of return. After the information is evaluated and it is found that the 
mine does not exist or is unprofitable at existing metal prices, the expected 
return falls. This will result in a saw-tooth pattern for expected returns and 
a negatively autocorrelated rate of return. This saw-tooth pattern may be more 
pronounced for the random sample than the other two. For the latter two, we are 
looking at only one high and a subsequent low, whereas for the random sample 
there can be more than one.

Faced with the uncertainty as to the explanation of the negative auto 
correlation, there is still one tentative recommendation that can be made. The 
possibility that manipulation by insiders existed has been noted and strong in 
sider trading legislation and enforcement may be necessary for the junior mining 
stocks. Also, large trading volume periods should be investigated in some depth.

4.3 Profitability Studies

In Chapter 3 we presented the probability distributions of the rates 
of return for various holding periods. The probability distribution for a given 
holding period was based on the actual rates of return earned and was a proxy 
for the probability distribution that an investor expected to prevail. Thus, 
based on the holding period distributions, we argued that an investor purchasing 
a junior mining stock at some random date during the year could expect that his 
average rate of return would be equal to the historical average that we calculated.

However, in this Chapter we are not interested in evaluating the pro 
bability distributions for the purpose of potential purchase at a random date. 
Our interests are to evaluate the actual holding period return for purchases 
based on non-random events; the non-random events.that we have isolated for 
investigation are the start of a high trading volume period (called the trading 
rule sample) and the listing date of a junior mine (called the listing sample). 
Based on the purchase of a junior mine at these dates and the sale at the end of 
the holding period --1,4, 12, 26 and 52 weeks — we calculated the actual rate 
of return. This was done for every company in every sample year. The average 
standard deviations and skewness along with other descriptive statistics are pre 
sented for the holding period returns for every sample year.

The results of the profitability studies will shed some additional light 
on market efficiency. The choice of non-random starting dates to calculate holding 
period returns reflects the desire to isolate points in time during which it is



80.

likely that high profits and/or inefficient-manipulated markets exist. From the 
section on autocorrelation we have seen that negative autocorrelation exists for 
these periods but it is not significant. However, we will investigate the pro 
fitability of investing at these dates and compare them to the probability distri 
butions found under the random sample.

The Tables will present the actual holding period sample rate of return 
both deflated by the TSE and undeflated. The holding period returns measured by 
continuous compounding were calculated but are not presented as their relationship 
to simple returns is identical to that observed for the random sample results i.e. 
a less skewed distribution and a lower sample average. These results are pre 
sented for both the listing and trading rule sample. From our analysis in Chapter 
3 we know that the junior mining stocks are unrelated to general market movements 
and the deflated results are purely illustrative.

(i) Listing Sample Results

The simple rates of return, undeflated by the TSE Index are presented 
in Table 4.4a through 4.4e of Appendix 4-B. Each of the five Tables presents 
the results for a particular holding period; for example, Table 4.4a presents the 
l week holding period rate of return. In interpreting these numbers, remember that 
the average rate of return is not annual i zed, but is per cent per holding period. 
Thus, in Table 4.4a in 1950, the average rate of return over l week was - T.36% 
(per week). With simple interest this is - 70.7/K per year and with compound inter 
est, - 51/S per year.

The maximum number of companies in any sample year is ten. The results 
for 1970 must be ignored since there were only four companies that met our junior 
mining definition and were listed on the TSE.

First, the number of positive average rates of return for each holding 
period for the listing sample and the random sample are presented below. In addi 
tion, the number of times that the mean holding period return for the listing sample 
exceeded the return on the random sample is presented in this Table as well.

From this summary it is very difficult to detect any differences between 
the samples. Looking at the average rates of return of the listing versus the 
random sample, we find that the listing sample appeared to be better. However, 
these differences in rates of return may not be significant. Unfortunately, we 
cannot test the differences with statistical techniques since the underlying pro 
bability distributions are skewed.
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Summary of Listing and Random Sample Results

Holding Period (in weeks) 

l 4 12 26 52

A) Number of Average 
Rates of Return 
Greater than Zero

1) Listing Sample

2) Random Sample

(a)

B) Number of Times
Average Rate of Return 
on Listing Sample 
Exceeded Return on 
Random Sample (b)

(a)

(b)

The listing sample excludes the results for 1970. Thus, there are
only 5 sample years whereas there are 6 for the random sample.

Only 5 sample years can be used in this comparison.

Another approach to this problem was attempted in which the proportion 
of simple rates of return that are positive in each sample year for the listing and 
random samples are compared. Although not presented directly in this report, the 
results were inclusive. For the l week holding period the random sample had more 
positive rates of return than the listing sample. .For the 4 week holding period, 
the result was reversed; the 12 week holding period had results similar to the l 
week.

The results of these weak tests indicate that the results of the listing 
and random sample are not very different. This is reinforced by the first two 
entries in the summary Table where it is observed that the number of average rates 
of return greater than zero is not very different in the listing and random samples.

Part of the difficulty in interpeting the average rates of return results 
occurs because of the skewness effect. Those companies that did very well over the 
period have a very high rate of return and move up the average. Since the maximum
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loss is 100^ for the simple rate of return, the distribution is very skewed. For 
example, in 1950 the maximum observed rate of return for the 26 week holding period 
is lOO/o; for the 52 week holding period, 200%. A similar result occurs for the 
same holding periods in 1955.

The observed skewness coefficients are again substantial for a number of 
sample years within a given holding period.

One final observation on the listing sample is that the major movements 
in price (and hence the maximum rates of return), appear to occur within the first 
4 weeks -- at the longest 12 weeks. This means that the annual i zed rates of return 
will be lower the longer the holding period.

Based on the analysis in this section, it appears that the profitability 
for the listing sample is high for some years (1950 and 1955), but in general the 
results are mixed — the average rates of return if an investor purchases at the 
listing date and sells at the end of the holding period are not consistently greater 
than zero. Finally, based on less powerful tests than desired, there appears to be 
little difference in the performance of the listing and the random samples.

The holding period simple rates of return deflated by the TSE Index are 
presented in Tables 4.5a through 4.5e of Appendix 4-B. In calculating this deflated 
rate of return, the rate of return on the TSE Index, calculated as if the Index was 
purchased at the listing date and sold at the end of the holding period, is sub 
tracted from the rate of return on the stock. Thus, the deflated rate of return 
for any company depends on the performance of the Index over the holding period.

In general, the TSE market Index performed poorly in 1960 and 1974 — 
i.e. negative rates of return for all holding periods. In 1965 and 1970, the re 
sults were mixed. In 1950 and 1955, holding period returns on the TSE Index were 
positive.

Looking at the bad market years of 1960 and 1974, we find that for holding 
periods l to 12 weeks, the stocks outperformed the market-on average i.e. the average 
rates of return were positive. In addition, more than half of the companies in each 
holding period had positive holding period returns. For the 26 and 52 week holding 
periods, the average returns were negative.

For the good market of 1955, although the holding period returns on the 
stocks were positive, (see Tables 4.4a - 4.4e), the market had such a high rate of 
return that the deflated rates of return for 26 and 52 weeks were negative.
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To summarize the results of the deflated rates of return, if we ignore 
1970, there were 3 average rates of return greater than O for l week holding period, 
3 for 4 week holding period, 3 for 12 weeks, O for 26 weeks, and only l for 52 weeks. 
The levels of these rates of return fluctuated considerably from holding period to 
holding period. But, it appears that the largest annualized rates of return oc 
curred for the shortest holding periods.

(i i) Trading Rule Sample Results

This sample is generated from a very simple trading rule. This trading 
rule assesses the mean and standard deviation of the weekly trading volumes and 
signals a purchase when the weekly trading volume is greater than one standard 
deviation from the historical mean calculated using all data up to the date under 
consideration. The companies investigated are those used in the random sample for 
which 52 weekly price and volume statistics were collected.

Since the purchase signal depends on the intensity of the trading activity 
and this activity has not been as prominent in 1974 as in the past, there are a 
large number of companies that do not generate a buy signal. For example, 11 com 
panies were excluded for l week holding period and 16 for 26 weeks. Therefore, we 
will remove the 1974 results from consideration.

One further problem occurs as the holding period gets longer. Since we 
need to use some of the weekly observations to begin the trading rule, it is im 
possible to have a 52 week holding period. If there is a large increase in the 
amount of trading activity early in the year, then the trading rule signal will be 
activated early and a long holding period return can be calculated. But, if trading 
volumes are not volatile, then it may take a long time to generate a buy signal 
and thus many companies will not have observations on longer holding periods.

The intensity of trading will be influenced by the amount of financings 
undertaken during the sample year by the companies. The numbers of financings were 
lower in the years of 1965 to 1974 and hence would expect fewer signals. Looking 
at the number of companies excluded for any holding period, we see that there are 
many more for the years 1965, 1970 and 1974 than for the pre-1965 years. Therefore, 
we will put lower weight on the results for the 12 and 26 week holding period returns 
for the post-1960 sample years.

In Tables 4.6a through 4.6d of Appendix 4-C, the simple rates of return 
results are presented for holding periods of l, 4, 12 and 26 weeks. The greatest
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1 week average rate of return occurred in 1950 — IZ.66% per week. The average 
rates of return for 1970 and 1974 were the only negative values. But, even for 
the years of positive average rates of return, there were large negative returns 
and the skewness was substantial. For example, in 1960 there were 9 negative 
rates of return and 4 zeros, but with the substantial skewness (1.7466), the rate 
of return was T.78% per week — a very large weekly rate of return.

If we exclude 1974 from our analysis, the overall impression is that the 
average rates of return were positive, but there is substantial skewness in these 
average rates of return; large positive rates of return more than outweighed large 
negative returns. For the l, 4 and 12 week holding periods, positive rates of 
return outnumbered negatives for the sample years of 1950 and 1955. This was 
identical to the results obtained in the listing sample. For the longer holding 
periods and for the other sample years, the opposite result was true.

This domination of the sample years of 1950 and 1955 is found in all three 
of the samples -- random, listing and trading rule. It appears that the market in 
those years was much different than it was in the years from 1960 onward. However, 
the autocorrelation results were not very different for the different years. This 
leads us to conclude that the efficiency of the market has not changed, but the swings 
in prices have moderated. This may be due to the diminished size of the market in 
Canada or the difficulty in selling the new issues in the United States.

Finally, it does not appear that this sample presents results that are 
very different from the listing sample. The observations of holding period returns 
for the listing and trading rule samples are consistent with a drawing from the 
holding period return distributions based on the random sample.

In Tables 4.7a through 4.7d in Appendix 4-C, the simple rates of return 
deflated by the TSE Index are presented for various holding periods. The results 
are not startling given our observations of the deflated rates of return on the 
listing sample. Since the individual security rates of return are independent of 
general market fluctuations, the deflated rates of return appear to be influenced 
by major swings in the market. If the individual security rates of return were re 
lated to the market, then deflation by the market removes the influence of the mar 
ket and the resulting deflated rates of return are independent of market movements.
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4.4 Trading Volumes

Although high trading volumes are not essential for an efficient capital 
market, substantial trading volume will increase the liquidity of the market and 
thus reduce the yield required on equity. In Table 4.8, we present the probability 
distributions of weekly trading volumes for junior mining stocks. To assist in 
interpreting the Table, consider the entries for 1950. The first column is en 
titled mean and refers to the probability distribution of the mean value (average) 
of trading volumes for each of the 20 companies in the sample. The average of the 
20 means was 20898 shares per week with a standard deviation of 22779 shares. 
From these two entries it appears that spread of mean trading volumes over the 
twenty companies was substantial and skewed to the right. The fractiles show that 
10" of the sample had average trading volumes less than 328 shares and 90/0 had 
average volumes less than 59,208 shares.

For each of the companies a skewness coefficient was calculated. The 
entries under the column headed skewness summarize the 20 skewness coefficients.

Looking over the various sample periods, it is clear that 1955 was out 
standing in terms of number of shares traded on average. The skewness of the mean 
trading volumes for this year was the lowest (i.e. 1.02) and so too was the coeffi 
cient of variation. This latter statistic is calculated as the standard deviation 
divided by the mean and permits comparisons of distributions which have much dif 
ferent average values.

The 1955 sample was unique in that of the twenty companies, 17 companies 
had a financing during the year. This explains the high average volume, the lower 
standard deviation and the low skewness.

The companies in the other periods were almost devoid of financings. In 
1960 and 1970, there was l in each company, in 1965, 5 and in 1950, 7.

Both the 1970 and 1974 coefficients of variation are above the other 
years. This could be a result of the dwindling number of junior mining stocks. 
In the earlier years, the interest in junior mining stocks resulted not just in a 
large average share volume, but a smaller variability and average level of skewness. 
Thus, even with no financings a junior mine could have trading activity more than 
once a year and thus skewness would be lower. In the period since 1965, the more 
stringent regulatory policy and listing requirements have probably resulted in the 
average junior mine that is listed on the TSE having sporadic intense levels of 
trading. This will show up as a higher coefficient of variation and large average 
values of skewness.
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Of course, these observations could be attributed to a declining interest 
in the market for junior mines and not regulatory and stock exchange requirements. 
From the observation that individuals are purchasing claims to probability distri 
butions with high levels of skew and negative expected returns — i.e. lottery 
tickets -- one could argue that the market has an interest in the skewed probability 
distributions given by junior mining stocks.

4.5 TSE - QIC Comparisons

As we have emphasized in our discussions, any capital market which has 
liquidity and permits an investor to trade at prices close to those reported will 
have the interest of the investor. With this interest it is very likely that this 
cacital market will be efficient.

For many years, junior mining stocks have been traded, both on the Toronto 
Stock Exchange and over-the-counter (OTC). In the former, the trades progress just 
as with an industrial stock and the investor has confidence that there is liquidity 
and that the transaction prices reported in the financial press reflect the prices 
of actual transactions and are current. For OTC trading, there is no formal market 
mechanism. The trade is consummated without the formal market clearing, but by the 
dealer who may sell the security from his own inventory. Trading volumes may not 
be as high in this market, transaction prices are not as representative and not as 
current.

In our analysis we had hoped to determine the differences in the TSE and 
OTC markets by comparing the profitability and efficiency analyses done on the TSE 
with equivalent studies on the OTC market. Unfortunately, this proved to be im 
possible. This historical OTC data on trading volumes and prices was not available. 
For the years 1974 through 1977, a sample of OTC trading and price data was collected 
Unfortunately, the prices were weekly high and low prices, not end of week closing 
prices. The autocorrelation and profitability studies cannot be based on high-low 
prices or averages of these prices. The prices did not appear sensible in some 
instances when compared to surrounding prices. Finally, there was a large number 
of missing prices.

This lack of acceptable data forced us to abandon the original intention 
of the TSE - OTC comparison. However, there are still some comparisons that can be 
made based on a semi-qualitative analysis of OTC and TSE data.
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For the years 1974 through 1977, a sample of new listings on the OTC 
was collected. The companies were categorized based on whether or not the pro 
spectus was underwritten by a broker-dealer. For 1974, new listings OTC were 
compared to those on the TSE.

(i) Financings: 1974

An analysis of 1974 data concerning financings on the TSE and OTC failed 
to reveal any startling results. Of the 8 companies in the TSE sample, both prices 
and volumes trended downward after the issue in 6 cases. For the OTC sample of 6 
companies, the volume trended down after the issue in 4 cases. The price trends 
were mixed in the OTC sample.

The average price of TSE issues was S.81 and for OTC issues, S.42. The 
average weekly volumes for both markets were very similar -- approximately 35,000 
shares per week.

Unfortunately, the period analyzed includes only l year. Thus, companies 
with a financing part way through the year would have a trading pattern that is 
different from a company with financing at the beginning or at the end of the year. 
Therefore, a comparison of the trading pattern without knowing the financing date 
is not very meaningful.

(i i) Trading Activity: OTC

One potential problem that will be discussed in other sections of the 
report is the financing of junior mines by broker-dealers. It has been argued that 
broker-dealers, unlike TSE underwriters, do not have an established clientele to 
sell new issues. Thus, the sale of a new issue is a costly event to the OTC under 
writer since a substantial selling effort is required. It was our intention to 
determine if differences in the underwriting techniques led to different trading 
activity. The OTC prospectuses were partitioned into those underwritten by broker- 
dealers and all others. There were 16 new prospectuses for the former category and 
13 for the latter. The time period considered was 1974 - 1977.

The data obtained for the OTC sample was not very good. Of the 16 broker- 
dealer financings, the length of the primary distribution period could not be ob 
tained for 5 financings; for the 13 financings by others, there were 9 that were 
excluded. Of the remaining financings, the average primary distribution period was 
approximately 16 weeks for both samples.
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For the subsample of financings for which the primary distribution period 
could be detected, we attempted to discern a pattern to the trading. Breaking the 
the primary distribution period in half, we found that 8 out of 11 broker-dealer 
financings had larger trading activity in the first half than in the second, while 
only 3 had lower trading volumes in the first half compared to the second. For the 
non broker-dealer financings, all 4 had much higher trading in the first half.

If we look at the post primary distribution trading activity, the larger 
trading volumes occur just after primary is completed and this is true for finan 
cings by all participants.

One problem with the data is that many of the financings were undertaken 
on a best efforts basis. Unfortunately, our data was not complete enough to iden 
tify these financings and determine if non broker-dealer underwritings were of this 
type; it is our impression that this is in fact true. If it is correct, then the 
large number of companies for which the primary period could not be established 
may have been best efforts financings.

(i i i) Underwriter Profitability 

(a) QIC Financings

As was noted in the previous sections, new financings can be underwritten 
by broker-dealers and non broker-dealers. The underwritings include an initial firm 
underwriting and subsequently options. In addition, the underwriter has a secondary 
issue. The first two financings generate funds to the company, whereas the secondary 
is the sale of a block of stock acquired by the underwriter, from the prospector 
and promoter or given to the underwriter as a bonus.

It was our intention to determine if there was any difference in the pro 
portion of funds raised going to the company for underwritings by broker-dealers and 
others. To do this we took our sample of new OTC financings for 1974 through 1976 
and identified the firm, options and secondary issues with each financing. Based 
on the pattern of prices, we estimated whether or not the options were taken down 
and the value of the options. In addition, if the price pattern was reasonable, 
we valued the profitability of the secondary issue.

Unfortunately, the data was of particularly poor quality in 1974, and our 
analysis had to exclude this year. In 1976, there were 6 broker-dealer financings. 
Of the total funds raised, approximately 45.55S went to the company and 54.55K to the
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underwriter. In 1976, only one financing had an option taken down and only 3 secon 
daries were sold on the market. This explains the almost even split of the funds. 
If the other three secondaries were sold, the split of the total funds would be more 
heavily weighted to the underwriter. The secondary is not a source of capital to 
the company, but a conditional payment to the underwriter. It is possible that a 
low underwriter discount on the firm issue will be offset by the conditional payment 
of a secondary so as to make the total underwriter compensation consistent with the 
risk taken.

In 1976, there were 4 non broker-dealer financings. The split was 42^ to 
the company and 58^ to the underwriter. In these underwritings, all of the secon 
daries were sold and there were no options. This explains the higher proportion of 
funds going to the underwriter. If we restrict our attention to the broker-dealer 
financings where secondaries were sold, the companies obtained 35?^ of the funds 
raised and the underwriters, 65%. From this sketchy data it appears that broker- 
dealers take a larger percentage of funds raised in issues for which secondaries 
are successfully sold. This may reflect the higher cost of underwriting for a 
broker-dealer.

In 1975, the data for five broker-dealer financings could be obtained. 
Two had options and secondaries sold successfully. For these companies, 40^ of 
the funds went to the company and 6Q7o to the underwriter. For all of the financings, 
the split was 48% to the company and 52 0̂  to the underwriter. For the other finan 
cings, there were four financings of which only l had a successful secondary. For 
this issue, 40X went to the company, 6Q0f0 to the underwriter. However, the other 
issues appeared very unsuccessful. Based on the volume and price patterns, two 
firm underwritings appeared to lose money for the underwriters.

Due to the poor quality of the data, it is impossible to come to any 
definitive conclusion on underwritings. It is obvious that not every underwriting 
is totally successful. The underwriter may sell the firm-, but the options, if they 
exist, may not be sold and the stock price may not increase so as to make the secon 
dary profitable. There does not appear to be any important difference between 
broker-dealer and non broker-dealer underwritings. However, the sample is so small 
that any differences which do exist cannot be detected.

(b) TSE Financings

An attempt was made to determine the profitability of options to the TSE 
underwritings. To do this, we assumed that if the stock was out of primary and
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there was an option at a particular price, then the profit to the underwriter was 
the difference between the option price and the market price times the number of 
shares sold. This profit was calculated as a per cent of the value of the option 
based on the option price. The ratios are presented in the Table below.

TABLE 4.9
Ratio of Maximum Option Profit to

Value of Option at the Option Price
for TSE Options

Number of Successful 
Year Ratio Options Financings

1974 2.41 2
1970
1965 .24 5
1960 .20 3
1955 .46 6
1950 1.034 3

The range in the ratios is substantial in 1974, both option financings 
were potentially very profitable since the market price was 3 to 4 times the option 
price. Similarly, in 1950 the market price was double the option price. In the 
other periods, the ratio was less than .5.

Although a comparison of the ratios for OTC stocks was anticipated, the 
OTC data was not available for a long enough period to draw any meaningful conclu 
sions.
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CHAPTER 5 Process of Raising Capital

The financing of junior mining companies requires the participation 
of prospectors, promoters, underwriters, brokers and speculators. Without 
prospecting activities, no claims meriting exploration or development would be 
identified. Without the financial services of promoters, underwriters and 
brokers, the geological anomalies, promising showings or mineralization theories 
of the prospector or geologist would not be converted into an active company. 
Without speculators to purchase the shares, the company would not have the 
resources to apply to exploration or development. Each agent is essential to 
the successful existence of a junior mining industry. Each will be attracted 
to the industry only if suitable compensation opportunities are provided by the 
process established for raising capital.

In this Chapter, we shall review the process which permitted substantial 
levels of capital to be raised for junior mining in the years prior to 1966 and 
compare it with current practice. The changing nature of the opportunities for 
financial rewards will be analysed.
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5.l Procedures for Financing of Mining Companies Prior to 1966 

The Underwriting and Option Agreement

The basic procedure which has historically permitted the funding 
of mining companies relied on underwritings linked with a series of options. 
Whether listed on the TSE or unlisted, a company which wished to raise funds 
by the sale of treasury shares would generally enter an agreement with an 
underwriting group which provided for the purchase from the treasury of a 
fixed number of shares together with the granting of a series of options to 
purchase any additional shares.

The limits imposed on the underwriting and option agreement limited 
the total number of shares to be issued to 1,000,000, with at most 200,000 
shares to be specified at any one price. Each option block would have to be 
priced with a 5(t price spread for stocks below 50tf, a lOtf price spread if 
priced between 50tf and Si.00 and a 25tf spread for shares selling above SI.00. 
The initial price of an underwriting could not be more than a specified discount, 
ranging from 25% for shares from 15tf to 50tf to 10& for shares above SS.OO, 
from the market price if listed on the TSE. Furthermore, each option outstanding 
would have to be exercised if the market price of the shares reached a designated 
"limit price" ranging from 2005& of the option price if below 50tf to 130& for 
option prices above S4.00.

The option system clearly was designed to reduce the risk of the 
underwriter and to provide him with the incentive to maintain a market in the 
underwritten stock. With options, the underwriter is not committed to the 
purchase of the total number of shares which would be required to carry out a 
complete exploration programme. Instead, a sequential process is initiated 
whereby a small initial amount can be raised and exploration can commence. If 
the outcome of this work is promising, the option structure provides the means 
whereby additional amounts, at higher stock prices, will be provided to the 
treasury. If all of the funds to carry out the full programme had to be raised 
through a firm underwriting, the treasury would be forced to issue the shares at 
a lower average realization. Additionally, the total funds raised may exceed the 
level required for the particular venture in which investors are interested and 
willing to support financially.
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While avoiding the need for new firm underwriting agreements for 
needed incremental capital, the options created an incentive to the underwriter 
to enhance the value of the issues shares. In openly traded markets, the 
failure of an underwriter to maintain a market in the issues which he underwrites 
reduces the value of the options which he holds. While it can be argued that 
this creates the motivation for fraudulent price manipulation, it is also true 
that legitimate and potentially profitable exploration or development activity 
by the company was the most common and obvious means for creating the interest 
in the speculative public which can lead to enhancement of stock price. It must 
be noted that while compensation to the underwriter does not depend on the 
ultimate success or failure of the venture, it is highly dependent on the public 
assessment of the potential of the project which the company undertakes.

The importance of the option system in raising funds can be readily 
seen from the historical percentage of funds raised through options as shown in 
Table 5.1. Prior to 1966, options represented an important component of the 
total funds raised. Under changes introduced subsequently, it is clear that the 
attractiveness of options were drastically reduced.

TABLE 5.1

Source of Funds Raised on the TSE for 
Mining Company Shares

Underwritings Options Rights

1946-1950 48.3% 36.05S 15.7%
1951-1955 49.1 29.5 11.4
1956-1960 69.0 19.8 11.2
1961-1965* 52.0 28.7 ' 19.3
1966-1970 18.0 5.2 76.8
1971-1975 69.4 0.9 29.7

* Excludes 1963 results
** Based on Mines 4 Oils

Source: Compilations from TSE underwriting records.
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The limitations which the option system placed on the initial price 
of an underwriting and the acceleration clauses which forced the underwriter 
to take down additional shares as the stock price advanced, provided some 
assurance that the underwriting agreement would provide substantial amounts 
of funds for company treasuries. The underwriter, however, was limited in 
the level of returns which he could earn only by the restrictions of the 
available buyers. With trading in listed companies occurring under the 
constant scrutiny of speculators, the underwriter could not expect the price 
of his shares to advance if no tangible reason could be provided.

Promoter and Underwriter

In most instances, successful financing depended on the close colla 
boration of the promoter and the broker acting on his behalf. The promoter 
would usually have a substantial interest in the company and exercise effective 
control through the beneficial ownership of a sufficient number of shares. 
This control may have been acquired through the vending to the company of claims 
or through the acquisition of shares in the open market. If acquired through 
the vending of property, all but 10# of the shares would be held in escrow and 
be unavailable for trading until such a time as the property indicated that sub 
stantial mineral ores existed. Shares acquired by open market purchases would 
be free for trading.

A promoter could act effectively as the underwriter by entering an 
agreement with a broker to act on his behalf and underwriting syndicates would 
often be used to spread the risk of the underwriting. In this way, the promoter 
was able to benefit both from trading gains on the free stock which he held and 
also to participate in the underwriting profits. Again, the promoter's compensa 
tion was not dependent solely on the final success of a mining venture. However, 
promoters with poor histories of performance would quickly find themselves unable 
to successfully promote new projects.

Distribution of the underwritten shares and of any secondary stock 
to be sold would be effected through a broker member of the Exchange who relied 
on the promoter to generate the buying interest in the issue. Alternatively, 
broker-dealers would distribute stock directly to the public through aggressive 
selling methods, which could include extensive telephone and mail campaigns.
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The promoter acted as the entrepreneur v/ho often both created and marketed 
the product to be sold. Although finding a valuable deposit would prove highly 
rewarding to him, the low chances of success necessitated that substantial 
financial rewards be forthcoming from the financing process. Working in a 
highly unstable market, his fortunes could move rapidly and the profession 
was attractive to men with high risk taking propensity and energy. A large 
cadre of highly skilled entrepreneurs developed around the brokerage houses 
of Bay Street and the TSE.

Each successful promoter relied on a "following" which consisted of 
speculators who could be relied upon to provide the buying power when a new 
distribution would commence. Trusting in the ability of the promoter to create 
wide interest and subsequent price advancement, many speculators would provide 
the initial purchases which would absorb the underwriting and supply the treasury 
with operating capital. Regardless of the motivation of the speculators, the 
funding of mineral exploration would be accomplished. If general buying interest 
advanced the stock price, the initial speculators would sell for trading profits. 
Thus, the motivation of trading profits by speculators served to attract capital 
to the junior mining company.

Brokers

Two categories of brokers operated in the junior mining market, the 
broker members of the TSE and the broker-dealers who belonged to the Broker- 
Dealers' Association. For underwritings of any listed companies, the offering 
broker would be required to assume responsibility for stabilization of the market 
and the operation of an orderly market. No .such requirement was made for unlisted 
stocks.

In addition to sometimes acting as the underwriter, the broker would 
benefit from the commissions earned on trading in the issued securities. General 
public interest sometimes created high volumes of secondary trading providing 
substantial trading commissions and, hence, interest by brokers to act on behalf 
of the promoter or underwriter.

Often, brokers would become involved as principals, trading on their 
own account. This trading by brokerage houses represented highly informed, pro-
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fessional traders who provided a high level of liquidity to the markets. 
Unfortunately, due to the procedures of trading on the Exchange, the broker 
could often trade to the disadvantage of his clients by preferential matching 
of orders, delayed executions and other unethical methods. Even without these 
internal advantages, the high degere of involvement and information would pro 
vide brokers with trading profits, often through the short selling of issues 
which were over-priced. The existence of such well-informed and well-financed 
speculators should lead to efficient pricing of shares, as deviations from 
appropriate values brings fast speculative reaction.

The broker-dealer, operating in the unlisted market, would generally 
not benefit from secondary trading commissions. The unlisted market would 
best be described as a one-way market in which underwritten shares are sold 
to the public, but previous purchasers have almost no opportunity to sell back 
shares. With no commission on trading profits to be gained, the broker-dealer 
would rely strictly on underwriting gains for financial reward. With little 
active trading, it is clear that no efficient pricing of the stocks offered 
is possible. In such a market, shares offered at substantially higher prices 
may be sold despite the existence of alternative offers. Pricing can easily 
be delinked from fundamental value and little incentive is provided to guarantee 
the proper allocation of treasury funds to promising projects.

Some limits on pricing in the unlisted market were imposed by the 
Broker-Dealers' Association. These limits related to the spread between the 
underwriting and offering prices. In contrast to the twenty-five par cent 
discounts permitted on listed stocks, the mark-up on unlisted issues could be 
as much as 200 per cent, falling to 100 per cent on higher priced options. 
Given such mark-ups, very little incentive can exist for the broker-dealer to 
re-purchase stock on the market for re-sale.

Prospectors

Vendors of mining claims would approach promoters with offers to sell 
or requests for financing. It would be a common practice to purchase claims 
from vendors through some cash payment and shares in the acquiring company. 
Since the value of a prospect is highly uncertain, this mode of payment provided 
a means of reconciling the alternative perception of value of the vendor and the
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purchaser. If the claim proved to be valuable, the shares would appreciate 
significantly. If an ore body were not discovered, only a minimal payment would 
have been paid. Having vended a property to a junior company, the prospector 
could share in substantial compensation if his claims contained ore, rather 
than settling for the unproven value of the claim in outright disposition. 
Furthermore, the exploration or development work required on the claim would 
most likely be carried out without substantial delay since a junior company would 
not acquire claims simply for inventory.

The existence of hundreds of small mining exploration companies provided 
a wide market for prospects. The vendor would have alternative buyers for his 
claims. With a wide market, the prospector could expect that his compensation 
would approach the true economic value of his claims through competitive bidding.

In attempts to reduce the incentive of selling worthless claims to a 
company and disposing of the shares in an open market, the maximum number of 
shares which a company could issue for mining claims was restricted to a third 
of the total authorized shares. Ninety per cent of the vendor shares would then 
be held in escrow and released only after other shares were sold for cash. The 
vendor shares would usually provide the promoter with his controlling interest 
in a company, after payment to the original vendor of the property of part of 
the allowed third.

The vendor of claims would receive cash compensation and would often 
sell the free shares which he received for his claims. His motivation in pro 
viding the best prospects related to the price which he could demand from poten 
tial promoters. As a further support, many prospectors would organize their 
own underwriting group by acting as promoters. The process permitted a wide 
number of options and flexibility in advancing the financing required for the 
development of the many potential mineral bodies which prospectors were identi 
fying.

5.2 Representative Mining Ventures

It is instructive to consider the origins and structure of several 
successful mining ventures which were undertaken within the framework of the 
financing procedures outlined above. These examples should serve to provide 
an insight into the functioning of the system.
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Elliot Lake Uranium Discoveries

Dr. Franc R. Joubin, a Mining Geologist, acquired 36 claims in Long 
Township in the Sault Ste. Marie Mining Division of Ontario in July of 1952. 
His acquisition was based on the radioactivity of the area which had been tested 
for uranium in 1949 and abandoned due to poor assaying results. Dr. Joubin 
believed the earlier tests to be incorrect, and approached Joseph H. Hirshhorn, 
a financier, to raise exploration funds to re-assess the property.

In January, 1953, Peach Uranium and Metal Mining Limited, an unlisted 
newly incorporated company, filed an initial prospectus with the Ontario Securities 
Commission. The assets of the company consisted solely of the mining claims 
acquired from Joubin in consideration for which he received 22,500 escrowed 
shares and 2,500 free shares of the 100,000 authorized shares of the company. 
With the promotional backing of Hirshhorn, A.G. White 4 Co. acted as an under 
writing broker to sell 30,000 shares at SI.00 for a commission of 5600, netting 
the Peach Uranium treasury 529,400. These shares were placed with Hirshhorn 
and his associates, and provided the initial funds required to carry out the 
exploration work required to verify Joubin 1 s theory. Even in 1977 dollars, 
these funds amounted to less than S75,000. A further amended prospectus of 
May of 1953, raised a further $30,000 through the sale of 15,000 shares at a 
commission of S750. In these financings, it is clear that the risk of the 
venture was borne by the promoter and his associates. A.G. White acted strictly 
as a broker and received minimal compensation.

Following the initial success of the exploration activity, the venture 
required substantial additional development drilling to establish the extent and 
grade of the uranium deposits. A new company, Pronto Uranium Mines Limited, was 
formed and filed an initial Prospectus in July of 1953. The authorized capital 
of the company would be 5,000,000 shares. Pronto acquired the claims of Peach 
Uranium for SIO.OOO plus 1,500,000 shares, of which 150,000 would initially be 
free and the remainder pooled. An underwriting agreement was entered with 
Quebec Metallurgical Industries Ltd., an exploration company, Preston East Dome 
Mines Ltd., a producing gold mining company, and E.H. Pooler S Co., a broker. 
The terms of the agreement would provide for the sale of 100,000 shares at S3.00 
and granted the underwriter options on 200,000 shares at S4.00 exercisable within 
six months, on 200,000 shares at 54.00 exercisable within one year and on 500,000



100.

shares at S5.00 exercisable within 18 months. In addition, options at lOtf per 
share were granted on 100,000 of the pooled shares and at S3.00 on another 
200,000 pooled shares if all other options were exercised.

With the second phase of financing, the project had moved into an 
advanced development phase. The shares of Pronto Uranium were listed on the 
TSE and sold through registered dealers who charged regular commission for their 
services. The underwriting group included Hirshhorn interests through Preston 
East Dome Mines. The initial discoverer and investors had improved their initial 
investment of S60,000 to a value of approximately S4,500,000 .

Many other companies acquired claims as a result of the initial Peach 
discoveries which later resulted in uranium mines. Of these, several were 
associated with or controlled by Hirshhorn and included Algom Uranium Mines, 
Mi 11 i ken Lake Uranium Mines and Northspan Uranium Mines, all of which together 
with the Pronto were amalgamated in 1960 to form Rio Algom Mines. Of the 
remainder, the Consolidated Denison Mines represent the most outstanding success.

Consolidated Denison Mines acquired some claims which were adjacent 
to the uranium discoveries being made by the Hirshhorn group of companies. 
Listed on the TSE, Consolidated Denison was a dormant company which was controlled 
by S.B. Roman, an active promoter of mining stocks. During 1954, Consolidated 
Denison Mines raised S35,000 through an initial underwriting and S367,500 through 
the associated options. These funds were raised at prices ranging from 35(fr 
initially to 65tf for the highest option. By the end of 1954, with successful 
exploration results, an additional S980,000 had been raised at prices up to 
Si.25. By 1958, Consolidated Denison stock was trading between Si0.25 and Si6.63 
per share and was established as one of the largest uranium deposits of the world.

Canadian Jamieson Mines Ltd.

In 1962, the Estate of George W. Jamieson was offering to sell several 
mining claims located in the Robb, Jamieson and Godfrey Townships near Timmins, 
Ontario. Exploration in 1942 had revealed a mineral showing of approximately 
5 feet in width and 80 feet in length. Tests indicated a high-grade ore con 
taining 45* copper, 10/& zinc, as well as small amounts of silver and gold. Ex 
tensive trenching and drilling between 1942 and 1950 had failed to identify any 
substantial quantity of ore. By 1960, 26 holes had been drilled at an expense 
of about Si00,000 still failing to identify any commercial ore body.
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Despite the unfavourable drilling results, Tom Griffins, a geologist 
who had worked on the properties as an engineer in the early exploratory work, 
still believed that an ore body could be found by drilling in a new direction. 
Initial support for this venture came from a syndicate of 17 businessmen from 
Timmins, investing Si 0,000 to acquire an option on the property. The terms of 
the option required two additional payments of 3250,000 within a two-year period 
to acquire title to the claims.

Incorporated in April of 1964, Canadian Jamieson Mines Ltd., acquired 
the rights to the claims from the syndicate for 900,000 vendor shares plus 
S504,000 in cash. A public issue for 1,300,000 shares through an underwriting 
by the syndicate and a series of options raised S960,000 for the company in 1964. 
This public issue benefited from the speculative interest created by the Texas- 
Gulf discoveries made at that time at Kidd Creek. With further exploration ex 
penditures, three small ore bodies with an estimated tonnage of 500,000 tons 
were established by March, 1965, containing approximately Z.5% copper, 4.2/B zinc 
and some gold and silver. After listing on the TSE in 1965, the stock traded on 
a range from 76t to 51.45 providing an immediate gain of over Si million to the 
initial syndicate investors.

Subsequent financing of development costs was secured mainly through 
debentures of SI million to be repaid from concentrate sales. Mineral production 
commenced in April of 1966. By 1971, the ore body was depleted, after generating 
S6.4 million in profits, of which S2.5 million was distributed in dividends. 
Very little was spent on further exploration, possibly less than S160,000 and no 
new deposits were identified, reflecting the transition of the company from a 
speculative venture to a conservative income-producing operation. In 1972, the 
company decided to use its accumulated financial assets for financial and real 
estate investments, changing its name to Unicorp Financial Inc.

McAdam Mining Corporation

The McAdam Mining Corporation was incorporated in 1959 in Ontario as 
the Anomaly No. 4 Mines Ltd. Originally, the company acquired 25 mining claims 
in Quebec which had been staked as a result of a regional exploration venture 
conducted over a 200 square mile area financed by three junior mining companies.
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These were subsequently abandoned and the company remained totally inactive 
until 1961, when the outstanding shares, consisting of 1,200,000 escrowed 
vendor shares, were acquired by Levi F. Gavreau, John McAdam, Jr., John T. 
Flanagan and Eli J. Ganneau. At this time, the company was re-named.

In order to provide financing, the new owners transferred 18 mining 
claims in McCorkill Township, 17 miles north-east of the Town of Chibaugamau 
in Quebec to the company. An occurrence of asbestos had been discovered in 
1956 by means of diamond drilling and samples tested showed low quality ore. 
No further work had been conducted and the new promoters believed that signi 
ficant deposits could be found in the area.

Initial funding of S44,200 was required to conduct additional diamond 
drilling on the claims. Funding for the venture was provided by an underwriting 
-option agreement with an underwriter named John D. Cameron. The terms of this 
agreement provided for 250,000 shares to be underwritten at 10c per share and 
options for 800,000 additional shares in blocks of 100,000 at prices from 12^ 
to 50(fr. The options were to be exercisable at three-month intervals with un- 
exercised options to expire within one year. Selling in the unlisted market 
with Tom 4 Barnt as the acting brokers, 5145,057 was raised through the sale 
of 850,507 shares with the price rising from 25(fr to 88tf and falling to 40tf 
within a two-month period. This enabled exploration work to be conducted on 
the properties while control was maintained through the escrowed shares.

The exploration work indicated only borderline tonnage and drilling 
was abandoned in one of four potential zones on the property. By 1963, McAdam 
Mining had raised an additional S90,500 through the issue of an additional 
425,000 shares and had participated in copper and zinc prospects in Quebec, 
an oil and gas project in Alberta, and several unsuccessful mining ventures 
in the District of Temiskaming in Ontario. In addition, further drilling on 
the McCorkill asbestos prospects extended the established ore tonnage. Further 
exploration required substantial new funding. An underwriting-option agreement 
was made with Dobieco Ltd., a company controlled by Bud Knight, a broker and 
promoter of companies. The agreement provided for the underwriting of 200,000 
shares at 25tf and options on four blocks of 200,000 shares each at 25tf, 30(t, 
40(t and 50tf exerci sable at three-month intervals. In 1963, the company was 
listed for trading on both the Toronto and the Canadian Stock Exchanges. The 
agreement raised 5460,000 for the McAdam treasury. An option on 400,000 shares
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at 30(t was granted and exercised by the directors and officers of the company 
providing a further inflow of S120,000. In this manner, it would appear that 
the original promoters of the company participated in trading profits, as 
McAdam stock traded at prices up to 50tf in 1963.

With a second underwriting-option agreement with Dibieco Ltd, in 1964, 
a further 5500,000 for 700,000 treasury shares was obtained on the basis of 
continued positive results of drillings on the asbestos properties. After over 
72 holes of drilling, McAdam Mining Corporation had established over 200 million 
tons of asbestos ore. The property was optioned to Rio Tinto in 1970 on condition 
that SI.l million would be spent on mine development over 5 years, a yearly option 
payment of S60,000 would be made and with 30/c of net profits from mine production 
to McAdam Mining. The property is still only a potential new mine.

Entrepreneurial Pattern

While abuses of the fund raising process used in Ontario for jijrior 
mining companies between 1945 and 1966 did exist, the above examples demonstrate 
how many successful mining ventures critically depended on access to public 
funds. In each instance, the existence of public markets for the junior security 
issues provided funds at the critical early phases of the ventures. At such a 
stage, many unproven prospects exist and a wide choice of financial backers pro 
vided the opportunities for testing the theories of the mining specialists who 
were involved.

The system clearly provided direct incentives to all involved. The 
geologist, whose creative talent in choosing suitable procpects was essential, 
participated directly in the equity of the prospect. The success of his ventures 
directly reflected on his compensation providing an essential linkage to produc 
tivity. Promoters were attracted to the potential for large gains through the 
options which they held and the trading of their stock in secondary markets. 
Brokers could act as promoters and participate in the substantial underwriting 
profit potential or would settle for the more certain rewards of the commission 
business involved when acting for the promoter.

The unpredictability of the process is demonstrated. Essentially 
trivial exploratory expenditures led to the gigantic uranium discoveries at
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Elliot Lake. Repeated failures finally led to drilling success on the Jamieson 
claims. Gradual success came to the McAdam Mining Corporation with many tangen 
tial failures.

The opportunities created for the Canadian small entrepreneur is 
another facet which should be considered. Without strong public equity markets, 
the development of the Denison Mines may not have remained in the control of the 
initial entrepreneur who lacked the resources otherwise required. In fact, control 
of the asbestos property may not have been relinquished to Rio Tinto if equity 
markets had been more vigorous in 1970. The Jamieson mine may never have been 
developed by larger companies being too small to be of interest while nevertheless 
providing a rewarding opportunity to a small group.

finally, one must note that the Canadian investor was provided with 
opportunities to participate in the profits of mineral exploration. The large 
price gains achieved by the successful venture can be realized by an investor 
only through small venture companies. The stock of a more established major 
company, being highly diversified into many projects and more stable production 
and smelting activities, does not provide the same possibility of fast appreciation 
While chances of success are low, the possible payoffs are quite high and attrac 
tive to certain categories of the speculative public.

5.3 Current Conditions and Methods

Following the commissions of enquiry initiated by the Windfall affair, 
changes in the process of fund raising for mineral exploration were gradually 
introduced fundamentally altering the structure for all concerned. The most 
critical outcomes appear to be the current unwillingness of broker members of 
the Toronto Stock Exchange to participate in the underwriting of speculative 
mining issues and the near disappearance of effective promoters of junior mining 
companies. The currently remaining financing activity appears to be restricted 
to a diminishing group of broker-dealers, members of the Broker-Dealers' Associa 
tion, operating in the unlisted market. The remaining junior mining companies 
have survived either through the availability of internally generated cash flow 
from a producing mine or by acquiring the financial sponsorship of major companies 
in the form of joint ventures. Financial entrepreneurs appear to have withdrawn 
from the Ontario mining industry not through outright bias, but through the imposi 
tion of unacceptable conditions for operation.
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Financing on the Toronto Stock Exchange

Access to financing on the TSE for mining companies requires that the 
company be listed on the Exchange, that a Statement of Material Facts be filed 
and accepted by the Exchange, and that the distribution comply with one of five 
alternative methods. Primary distributions are defined to include any initial 
distribution of treasury shares or the sale of shares from a control block, and 
both are treated similarly.

Listing Requirements:

The key provisions with regard to the listing requirements for mining 
companies are as follows:

(i) Companies with established or readily marketable metal or 
mineral ore bodies and working capital of 5100,000 are 
eligible for new listings, 

(ii) Exploration companies without established ore must have
working capital of S500,000 to be eligible for new listings, 

(iii) A minimum of 1,000,000 shares shall be issued and at least 
500,000 free shares shall be held by a minimum of 300 public 
shareholders.

(iv) Continued listing requires the maintenance of 325,000 in net 
liquid assets and continuing exploration or development acti 
vity. New underwriting is not permitted to refinance a 
suspended company.

These provisions have effectively precluded the listing of new explora 
tion companies, as shown in the statistics. Junior exploration companies cannot 
generally meet the S500,000 working capital provision. Additionally, the de- 
listing provision has been effective in removing the previously listed exploration 
companies from further financing activity. While it can be argued that mining 
companies are granted listing requirements which are less stringent than those 
required of industrial companies, the record clearly shows that the junior explora 
tion company has been effectively excluded by the existing provisions. The his 
torical access which these companies enjoyed has been eliminated.
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Filing Requirements:

Any proposed change in outstanding capital must be reported to the 
Exchange by the filing of a Statement of Material Facts. The Exchange reserves 
the right to accept or not accept the filing which is reviewed by both the 
Exchange Filing Committee and the Ontario Securities Commission. This Statement 
generally includes information similar to that required in a prospectus filed 
with the Ontario Securities Commission by unlisted companies, and the information 
included in this document includes:

(i) Statement of purpose for financing 
(ii) Details of the proposed stock issue 

(iii) An engineer's report recommending the exploration or
development expenditures proposed by the company 

(iv) Financial statements of the company 
(v) Disclosure of the ownership and control of the company 

(vi) Details of secondary stock offerings to be made from a 
control block.

This Statement is scrutinized for its validity and conformance to the 
regulations of the Exchange regarding distribution of stock. Additionally, 
the Exchange exercises its discretion with regard to the acceptability of any 
reported material changes therein, involving the nature of the business, the 
directors or officers, the control of the company, the acquisition or disposition 
of mining property or interest or any management contract.

The extent of control exercised through filing requirements is more 
extensive for speculative mining shares than for more senior issues. The Exchange 
implicitly attempts to pass judgement on the investment merits of the proposed 
issue. Given the more restricted listing policies, clearance of Statements of 
Material Facts does not appear to be a major obstacle, though changes in terms 
or structure may be required. Nevertheless, a higher level of disclosure and 
scrutiny imposes some delay and transaction costs which may be critical to the 
failure of some junior issues.
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The information provided in these Statements is available to the 
public. In actual practice, it is highly unlikely that the Statement will be 
read by anyone but the brokers and analysts most closely concerned with the 
issue. The general public generally relies on indirect information, whether 
through the press, associates or brokers. Its availability to specialists, 
however, serves an important function in the availability of adequate informa 
tion for the assessment of the investment value of an issue. Regulations on 
timely disclosure, interim reports, annual reports and questionnaires further 
assure that the investing public has access to relevant information pertaining 
to any listed company.

Methods of Distribution:

In contrast to industrial or other companies, the mining and oil com 
panies listed on the TSE may conduct primary distribution of authorized but un 
issued shares directly through the Exchange. This can currently be accomplished 
either through a fixed price offering or an open market distribution. Alterna 
tively, as for other companies, the mining company may issue rights or may dis 
tribute shares by means of private placement outside the Exchange. The relative 
use made of each method by mining companies over recent years is shown in Table 5.2

TABLE 5.2

Methods of Financing 
by Mining Companies on TSE

Total Mine 
Financing 
(1000,000)

Fixed Price 
Offerings

1973
1974
1975
1976

7.9
12.1
42.5
6.4

6.7*
3.6
0.8

48.3

Open Market Distribution Private 
Underwritings Options Placements Rights

6.3X
1.4
2.6

15.8

5,0*
1.7
0.1

0.9

81. 7*
76.0
6.2

19.0

Q.3%
17.3
90.3

16.1

Source: Compilations from TSE records.
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The Fixed Price Offering requires that, whether underwritten or offered 
for the company on an agency basis, all stocks under primary distribution are to 
be sold at a specified price. This price is not to exceed the market price on 
the day prior to the offer. Underwriting prices are to be limited by an under 
writing discount schedule permitting a maximum discount of 25/0 on shares below 504: 
and falling to 103^ for shares above S5.00. Most offerings made under this re 
striction are in fact made merely on a best efforts basis by the broker acting 
on behalf of the company. If an underwriting is involved, options up to a limit 
of 50/^ of the number of underwritten shares may be provided.

The Open Market Distribution method most closely resembles the historic 
method of mining stock distribution in that the offering price may vary with market 
conditions. However, two substantial modifications are included in current regu 
lations. In the first place, the offering prices at which underwritten or optional 
shares may be sold are restricted by a price schedule which permits a maximum 
mark-up of 25/s above market price prior to commencement of distribution. Secondly, 
the number of optioned shares is limited to 50^ of the number of shares under 
written. Clearly, the potential for underwriting profits has been vastly reduced 
and the current lack of interest in such distributions clearly reflects this 
structural change.

Private placement activity relates to the purchase of a block of treasury 
shares by a single purchase. To be exempt from filing requirements, the Exchange 
must be satisfied that the purchase is made for longer-term investment and not for 
purposes of resale or distribution. In many instances, private placements repre 
sent major investors willing to certify that the shares will not be re-sold for at 
least six months without the approval of the Exchange. Together with rights issues, 
private placement appears to be the remaining viable means for primary stock dis 
tribution for listed issues.

Rights issues as a source of financing are not generally viable for 
exploration companies. The granting of the right to purchase stock at below mar 
ket value to existing shareholders is not very meaningful in speculative markets 
with highly fluctuating stock price. While sometimes used in the past by promoters 
as a means to accumulate stock through unexercised options at low cost, it is 
primarily useful to companies with established share value for mine development 
after ore has been proven or for expansion of existing production. The issue of 
rights in these cases, assumes that the existing shareholders' portion of the com 
pany is not diluted by a new issue.
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In all primary distributions, declaration must be made of any sale 
of secondary stock previously acquired by the offerer. Any trading by a pro 
moter of the stock must be reported and must comply with Exchange regulations 
concerning bids and stabilization in primary distribution. Such controls clearly 
limit the trading profits which the promoter/underwriter of an issue would have 
earned under earlier more open trading. Any such trading would expose the pro 
moter to liabilities arising from the use of insider information or manipulated 
practices. Finally, the broker member of the Exchange may not engage in any 
trading as a principal other than for stabilization of market price.

In contrast with the historical underwriting-option method, today's 
allowed methods on the TSE have removed the incentives to promoters or under 
writers to acquire an equity position in a speculative mining issue and has 
reduced the brokers to acting strictly as agents. Best efforts financing with 
weak promotion is the resultant pattern of distribution.

Recent Financings on the TSE

The lack of public interest in speculative issues, together with the 
diminished incentive to underwriting, are most often cited by brokers as reasons 
for their low level of participation in the distribution of mining issues. The 
responsibility for maintaining orderly markets in issues which a broker distributes 
to the public has resulted in the restriction of new issues to those stocks in 
which a well-established trading pattern already exists. The reputation of a 
broker whose main business is the handling of senior securities would be damaged 
by speculative issues in which no after-market exists. At the same time, little 
incentive for the creation of an after-market exists for a broker. Thus, even 
companies with listings on the Exchange have found it increasingly difficult to 
find brokers willing to sell new issues and, if willing, .then only as agents rather 
than underwriters.

Typical of the few remaining issues financed in recent years are the 
following:
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Cam Mines Ltd.

In 1975, Midland Doherty Ltd. and Davidson Partners Ltd. agreed to act 
as agents for the company on a new issue of 495,000 treasury shares. The shares 
were offered on the floor of the TSE as a fixed price offering at a commission of 
2^tf per share and raised 3235,125 for the treasury.

The company required the funds to continue exploration on uranium 
properties in Antonio and Quebec with low levels of established ore tonnage. 
The company was involved in joint ventures with Getty Mines, Northeast Ltd. and 
Kerr Addison Mines. These agreements could be maintained only with the infusion 
of new capital into Cam Mines Ltd. which at the time had essentially no cash or 
other liquid assets.

With interest in energy at a high public profile, the issue was fully 
pre-sold, mostly to regular clients. The commission on the issue of Sl2,375 
constituted only S.3% of the total funds raised. However, it must be remembered 
that the broker is taking only minimal risk when acting as an agent. A more 
speculative venture requiring market support would not have been acceptable.

Glencair Mining Company Ltd.

A 1977 Statement of Material Facts was filed with the TSE with regard 
to the issue of 500,000 treasury shares on a best efforts basis at prevailing 
market prices but with a minimum of 23.5(t per share. Various securities dealers 
would act as agents for the company at l-2^ commissions.

The company constitutes an exploration subsidiary of the Dickenson 
Group of companies and is 703* owned by Kam-Kotia Mines Ltd., a company with a 
producing gold mine. The new issue would increase the issued shares by approxi 
mately 45ft. After donating 884,764 escrowed shares back -to the treasury, the 
promoter, Mid-North Engineering Services Ltd. headed by Arthur White, would 
receive 500,000 preference shares and warrants exercisable at 150& of received 
price. An option on 105,000 shares at 20(t was granted to directors for services. 
Mid-North Engineering also acted as a vendor of claims and would be entitled to 
SI5,000 plus option payments of 325,000 and S50,000 over two years with further 
payments of SI50,000 in shares and 3215,000 from net earnings if production com 
menced.
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The financing would provide funds to explore claims with uranium 
potential in Baldwin Township near Sudbury and a second prospect in Fraser Lake, 
Northern Saskatchewan. On the Sudbury claims, 18 holes had been drilled in 
1968 and lower grade material, uneconomic in 1968, was identified. Further 
assessment was proposed at a cost of S70,000. At the Fraser Lake property, 
initial radiometric anomalies and some sampling had indicated uranium. Appro 
ximately S48,000 was required for further exploration. The treasury contained 
only S23,000 in short-term deposits in addition to mining securities valued at 
S7,427 and the indicated mining properties. No secondary stock would be offered 
with the issue.

Analysis of the proposed venture shows that the promoter would not 
gain significant benefits if the properties did not in fact prove to contain 
commercial ore. Since the promoter was, in effect, an affiliate of the producing 
gold mine, continuing revenues would be available from the cash flow of existing 
operations. The venture thus more closely represented the exploration activity 
of a producing mine rather than the entrepreneurial activity of an exploration 
company. Again we observe the reluctance of a successful discoverer to finance 
new exploration ventures internally, but turning to the public markets to spread 
the risk of the venture. With the closely held control and lack of commitments 
to market support, the public investor in the venture may be offered an interesting 
potential gain, but little opportunity to liquidate his holdings in the interim. 
Without the speculative trading, both the promoter and the investor must rely on 
the chances of ultimate geological success which may be quite small and unattrac 
tive to all but a narrow spectrum of potential participants.

As the activity of a successful and established mining organization, 
the venture reveals that at different exploration stages massive financing is 
not necessary. Relatively small amounts of financing are useful to advance a 
mineral prospect. The subsequent needs of extensive development funds should 
not be confused with the substantially more modest funds which can be usefully 
applied in exploration ventures.

Financing for Unlisted Companies

The raising of funds for unlisted mining companies in Ontario is con 
trolled directly by the Ontario Securities Commission (OSC). A company seeking
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to make a primary distribution to the public must file a prospectus with the OSC 
and comply with OSC policies on the acceptable terms and conditions of any pro 
posed issue. The key policies formulated by the OSC relate to underwriting and 
option agreements, vendor considerations, property transactions, escrow agreements, 
the application of treasury funds and various other aspects of junior mining com 
pany operations.

The prospectus must be filed and accepted by the OSC for any primary 
distribution either of treasury shares or from a control block. It contains 
the same items of information detailed above for the Statement of Material Facts 
filed with the TSE by listed companies. Since the passage of the 1967 Securities 
Act, the level of scrutiny of prospectuses has increased substantially. Given 
broad discretionary powers to withhold acceptance of prospectuses deemed not to 
be in the public interest, the Commission has instituted a review process which 
can be lengthy and lead to multiple modifications of the prospectus if approval 
is to be granted.

Until April, 1976, the OSC policy on the financing of mining and oil 
companies permitted the underwriting and option agreement method to be used 
in essentially the traditional form operative prior to 1966 as outlined above. 
Alternatively, a best efforts basis of financing was also permitted. The relative 
use made of each method in recent years is shown in Table 5.2. While year-to-year 
results are erratic, the underwriting-option method appeared to continue as an 
important means of financing in the unlisted markets in contrast to its decline 
on the TSE. In April, 1976, Policy 3-02 of the OSC regarding the permissible 
method of financing was amended and a new process was introduced.

New Policy:

The new policy was introduced "to end the popularity of the 'one-shot 1 
mining and exploration company" and to encourage "a more permanent company (which) 
will purchase a series of mining claims in succession and finance exploration 
programmes". The main provision intended to achieve this purpose is related to 
a requirement that the promoter's shares shall be subject to cancellation at the 
end of five years if no new property has been acquired. The policy attempts to 
separate the function of the promoter from that of the underwriter-distributor 
by precluding the promoter from acting in such a cacacity. The promoter may, 
however, act simultaneously as the vendor of property to the company, while an 
underwriter may not.



113.

The key provisions of the new policy are compared to the policy which 
it replaced in Table 5.3.

It is interesting to note that the number of free shares issued for 
other than cash at the initiation of a new venture has been increased under 
the new policy to a total possible of 250,000 shares on an underwriting of 
750,000 shares, in contrast to the 75,000 permitted by previous policy. This 
change should increase the short-term trading profit available to the vendor/ 
promoter/underwriter group. The sharing of these free shares between parties 
appears arbitrary, especially given that the promoter and vendor may be the same 
individual or company. The separation of the promoter from the underwriting 
function, if effective, would reduce the incentive of each in promoting the value 
of the company.

In terms of the long-run, we see that the share of the company to be 
retained by the vendor/promoter group would in fact be reduced. If the promoter 
warrants are not exercised, only 100,000 in contrast to 750,000 shares would be 
beneficially owned. Even if the warrants are exercised at ^50% of the underwritten 
price, a smaller percentage of the company would accure to the vendor/promoter. 
No continuing interest exists in the company for the promoter once the warrants 
expire.

Given the 100X mark-up used for the offering over underwritten price, 
the underwriter has no incentive for maintaining a stable market by open market 
re-purchases. In fact, this over-the-counter market retains its character of 
strictly a promoters', one-way selling market. This situation is made possible 
mainly by the lack of proper clearance of all offers and bids, resulting in 
stock sales at prices above alternative offering prices. The new policy would 
appear to reinforce this condition to the degree that options created any incentive 
to the underwriter to maintain better markets.

Comparing the mark-ups on commissions in the urvlisted market with those 
for the listed issues, it appears that financing costs are higher in the unlisted 
issues. Several factors must be recognized. First of all, the more speculative 
issues have almost totally disappeared from the TSE where lower compensation is 
provided. A second factor, however, is related to the cost of distribution in 
curred by the distributors in unlisted issues. With poor visibility and unrelated 
to other investment activity in equity markets more intensive selling efforts must 
be used. A lack of continuing client base imposes substantially higher overhead 
costs on the dealers in unlisted stocks.
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Old Policy New Policy

Authorized Capital 3,000,000 shares 3,000,000 shares

Vendor Shares 75,000 free 
675,000 escrowed

100,000 free shares per 
claim up to 25% 
of outstanding 
shares

Promoter Shares 500,000 voting, non- 
participating

500,000 warrants at 1
of underwritten 
price

Release of Escrow Any time value of 
property enhanced by 
exploration work.

Cancellation of warrants 
to promoter within five 
years in property un 
developed

Underwriting Limits S30,000 minimum 
200,000 shares

S75,000 minimum 
375,000 shares

Underwriter Bonus Options on 800,000 
shares.

15-20 shares per 100 
underwritten - no options

Best Efforts Commission 40% of gross of gross plus 
10-1.5 shares per 100 sold

Offering Price Limits lOOX mark-up for shares
below

100^ mark-up plus
40^ of excess with balance
to treasury
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Recent Promotional Activity

The activity in new issues in the unlisted market in Ontario is domin 
ated by the members of the Broker-Dealers' Association. In the past four years, 
the broker-dealers have been involved in 67% of all new financing of mining 
issues. The remaining issues were handled by broker members of the Investment 
Dealer Association. Approximately 13 broker-dealer firms accounted for the bulk 
of new financings and only 2 broker members of the TSE appeared to be recurrently 
involved in this market.

Merit Explorations Inc.:

Typical of the most recent financings, Merit Explorations filed a pro 
spectus with the OSC in 1977. The promoters of Merit felt that their application 
was unduly delayed by the OSC which issued four separate Letters of Deficiency 
prior to receiving approval. Additionally, after these modifications had been 
made a new condition with regard to the pricing of secondary stock was imposed.

The terms of the underwriting by Durham Securities Corporation, Norwich 
Investments and Rosmar Corporation provided for the firm underwriting of 750,000 
shares at 20tf with an offering price to the public of 40tf. In addition, 312,500 
shares acquired by the underwriters through vendor consideration (100,000), com 
pensation for promoter expenses (100,000), and the commission bonus (112,000) 
would be offered as a secondary offering after the underwritten stock had been 
sold. The funds would be used to seek an extension of an old silver vein north 
of Cobalt, Ontario, which had been mined in 1943-47.

The potential profits from the sale of the sizeable secondary share 
offering created the underwriter interest in the issue. Both the vendor and the 
listed promoter were essentially reduced to having little continuing interest in 
the market having disposed of their free shares to the underwriting group. Control 
of the company would be maintained by the "promoter" shares.

General Observations

The experience of Merit Explorations appears to exemplify the reserva 
tions of a broad sector of participants in over-the-counter financing. Numerous
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costly delays and extensive modifications imposed by the regulatory procedures 
of the OSC create an effective barrier to many promoters. Of particular concern, 
appears to be the capability of OSC personnel to evaluate the geological merits 
of the exploration venture. Questioning of the engineer's report often leads to 
delay or rejection. Special difficulty has been encountered in the clearing of 
exploration properties with complex earlier histories of work.

Many current operators of junior mining companies believe that the ex 
tensive control demanded by the broker-dealer precludes this form of financing 
for their operations. Few broker-dealers appear to be willing to act strictly 
as financial agents, but prefer to be active promoters of the shares which they 
distribute. The effect of the new imposed separation of the underwriter and 
promoter may lead to some improvement in this regard, but appears to be difficult 
~: enforea.

The high costs imposed by inefficient unlisted markets is a recurring 
criticism of the broker-dealer financings. A recent study by the OSC indicated 
-hat only about 36/0 of money paid by the public accrues to the benefit of the 
exploration company treasury, in contrast to a 90% figure for TSE financing. 
viith TOO0; mark-ups and substantial secondary stock being sold, the percentage 
accruing to the treasury is predictable. For a continuing company, the issuing 
of its own shares at such terms is generally unattractive. The 10X cost of 
broker-handled financing may be incomparable, however, since many junior companies 
are finding that brokers are unwilling to participate in any underwriting.

5.4 British Columbia Promotional Activity

Consideration of methods of financing junior mining companies today 
cannot ignore the experience of the Vancouver Stock Exchange (VSE). The Exchange's 
trading is concentrated in junior mining and oil company .listings. Operating 
within the same general economic conditions and with a comparable mining sector 
in British Columbia, the VSE has had a significantly different record in raising 
exploration funds than the Ontario markets.

To understand the conditions for raising exploration funds in British 
Columbia it is important to note that no over-the-counter market exists. All 
share trading is conducted on the Vancouver Stock Exchange either as a regular 
listing or through a junior listing on what is designated as the "Curb Exchange".
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In 1976, approximately 400 junior mines were listed on the VSE and another 206 
on the affiliated Curb. In a significantly smaller financial market, in that 
same year, approximately S20 million were raised for the junior mines and oils. 
Over 34 new listings were accepted during 1976 in the resources sector.

The success of the VSE in raising capital for highly speculative ven 
tures must be attributed to the differences in the conditions imposed. Consid 
eration of the regulations for financing of speculative issues revealed that the 
Exchange maintains the underwriting and option process used prior to 1966 on the 
TSE as well we an agent basis of financing. Statements of Material Facts must 
be filed and approved by the Exchange and, more recently, by the Superintendent 
of Brokers, the B.C. equivalent of the Ontario Securities Commission. In inter 
views, it was indicated that relatively swift approval of filings is generally 
forthcoming. All secondary shares must be qualified for sale if they are from 
a control block and insider trading must be reported, though some abuses have 
surfaced in this regard.

The existence of a visible trading market in speculative issues has 
attracted the interest of buyers from other Canadian provinces, in particular, 
Alberta, Ontario and Quebec, and also from the United States. While all such 
orders must be for secondary rather than primary stock and cannot be solicited, 
the buying pressure may account for a sizeable percentage of all trading volume. 
Investment interest is generated by promoters who may purchase part of the primary 
issue on their own accounts.

The Exchange is effective primarily for financing of local ventures. 
An analysis of local issues revealed that 189 related to activities in B.C. or 
the Yukon, 48 to other parts of Canada, 61 to the U.S. and 6 to other parts of 
the world. Given the physical remoteness of this brokerage community, a junior 
company based in Ontario faces serious difficulties in gaining suitable contact 
and credibility required for successful underwritings on .this Exchange. In 
addition, the capacity of the market to absorb new issues places a rough limit 
of S300 to S400 thousand on the size of a financing.

It is obvious that easier listing requirements, less restrictive option 
agreements, quicker processing of new issue filings, and an active trading market 
appear to be the key elements which have permitted the continued financing of 
junior mining in British Columbia. Brokers prefer to underwrite issues rather
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than act as agents, indicating the effectiveness of the incentives provided. 
Large numbers of promoters are active providing the essential entrepreneurial 
services. The Exchange offers clear evidence on the effect of different terms 
and structure in a financial market operating in an external economic environment 
not excessively different from the conditions in Ontario.
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CHAPTER 6 Economics of Risky Investment

To gain an understanding of the fundamental problems which arise in 
the financing of the junior mining sector consideration must be given to the 
economic principles which apply to high-risk investment. The need and impact 
on the social welfare of the speculative shares traded in an efficient capital 
market is developed in this Chapter. Sequentially, we shall explore the meaning 
of risk, the nature of the demand for speculative shares, the use of markets 
for dividing risks and the socially optimal bearing of the risks involved. The 
analysis places speculative mining shares into the total spectrum of available 
investments in society and provides the economic structure explaining the attrac 
tion and social role of the speculative share and trading markets.

6.1 Introduction

What roles do penny mining stocks, Loto Canada tickets, and pork belly 
futures contracts play in individuals' investment decisions? How do these roles 
compare with those of Canada Savings Bonds, shares in Bell Canada, and ownership 
of a condominium in Don Mills? On what basis do individuals decide to invest in 
one rather than the other? What determines the proportions in which assets of 
such differing risk characteristics are held in individual portfolios? Is there 
a socially optimal mix of risky investments which should be undertaken, from 
which certain possible investments, which would be undertaken if market forces 
were allowed to operate, should be excluded, or in which others, rejected by 
the market, should be included?

The above is a partial listing of the set of questions which arise in 
any consideration of investment risks in an individual or social context, and 
to which any theory of the investment process must ultimately direct itself. 
For there is no such thing as a risk-free investment; all investments are risky 
in one sense or another and in varying degrees. Even Canada Savings Bonds are 
subject to uncertainty as to the purchasing power of the repaid proceeds, as well 
as to the (unthinkable?) risk of default by some future government.
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Given the pervasive association of risk with the investment process, 
it is perhaps surprising that so much of the economic theory of the investment 
process has been constructed on a basis which abstracts from consideration of 
risk. The assumption that outcomes are known with certainty has been a fruitful 
abstraction from reality which has shed a great deal of light on questions con 
cerning the nature and effects of time and on its relation to the productivity 
of capital. Nevertheless, when the assumption has been dropped, in the interests 
of a closer approximation to reality, much of the clarity and rigour of the earlier 
analysis has disappeared along with the certainty assumption. In many cases, 
the question of risk has simply been dodged by writers dealing with the mainstream 
of economcis and left to specialists in finance or insurance. Where issues in 
volving risk in an essential way have arisen, they have frequently been dealt 
with by ad hoc constructs having little or no perceived relation to the main 
corpus of economic theory. It is only in recent years that finance and insurance 
specialists have perceived the need for a theoretical base of any kind, and even 
more recently that the need to anchor such a theory within the main body of 
economic theory has been recognized. In this Chapter, we build on the recent 
theoretical advances in the finance literature in an attempt to develop a theory 
of risky investment, which attempts to answer the questions raised in the opening 
paragraph. It should be noted that these involve questions of welfare economics 
having possible normative implications as well as purely behavioural questions.

6.2 The Meaning of Risk

Risk is an example, par excellence of one of those concepts which everyone 
purports to understand but on which they cannot agree to define in a mutually 
acceptable manner. In part, this lack of agreement is the consequence of the 
mutually unintelligible vocabularies of specialists with -different backgrounds, 
in part, because risk is essentially a time-dependent concept which does not fit 
easily into the essentially timeless framework of static economic theory. The 
available definitions focus on the variability of income, the probability of 
return falling below expectations, or on the possibility of partial or total 
capital loss. Each has its defenders, many of whom will argue that their concept 
is a unique embodiment of what people mean by risk, while other concepts miss 
essential features of comprehended risk.

As an example, contrast the "Third approximation" of Irving Fisher's The Theory 
of Interest (1930) with the earlier Chapters.
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Virtually all of the definitions involve, in one way or another, 
consideration of a probability distribution of outcomes from the investment. 
Rather than focusing on the differences between the definitions, we have chosen 
to focus on this feature which they have in common. Whether all of the risk, 
so captured, is relevant in determining the structure of risk premiums or prices 
for risk bearing is left for a subsequent section, the related question of 
whether risk which may not have a price should nonetheless be conceived of as 
risk is answered, by implication, in the affirmative.

The identification of risk with the probability distribution of invest 
ment outcomes is a well-established device. By itself, it does not get us very 
far because it is possible to define a multiplicity of probability distributions 
for the outcomes of most investments, depending on the choice of the investment 
horizon over which the outcomes are considered. As a consequence, any definition 
which runs simply in terms of a probability distribution of outcomes, without 
specifying which time horizon, cannot be made operational. The basic problem 
is that in order to compare sums invested or received at different points in 
time, it is necessary to discount or compound receipts to a common point in time. 
This requires the use of an interest rate which is itself a function of the risk 
we seek to measure. In order to escape from this apparent circularity, we begin 
by considering only those investments for which outcome distributions can be 
defined without ambiguity. These are investments in which an outlay of funds is 
made in a single period, and which generate possible inflow of funds in the next 
period. While these are simple in comparison with the general run of investment 
projects, they are nevertheless representative of a large class of actual business 
situations and potential investments, e.g.,

(i) Purchase of lettuce by a country supermarket which
has a weekly delivery;

(ii) Purchase of a line of high-fashion ski-wear by a boutique; 
(iii) Purchase of flight insurance prior to taking a trip; 
(iv) Purchase of a Loto Canada ticket.

Structurally, all of these investments are similar. There is an initial 
outlay, and a variety of possible outcomes, which may occur with probabilities 
which we assume are known. It will be convenient here, and in the following
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sections, to represent risky investments using a probability tree, in which 
the investment appears as the "root", which is connected to each potential 
outcome by a branch, at the end of which the outcome is defined, and its pro 
bability specified. Of the examples cited, the simplest probability tree is 
that for the investment in flight insurance, since there are only two outcomes. 
Either the plane crashes or it does not. (The probability of surviving the 
crash is assumed, for this example, to be small enough to be neglected.) If 
it crashes, the policy pays the face amount, Si00,000. If it does not, the 
policy pays nothing. The probability of crashing is assumed to be .0001, while 
that of not crashing is .99999. The policy costs S5.00.

The probability tree for this investment appears in Figure 6.1. It 
has two branches, representing the two outcomes, which are depicted, along with 
their respective probabilities, at the ends. Simple as it is, the probability 
tree depicted in Figure 6.1 displays a basic feature common to all probability 
trees, in that the sum of the probabilities of the possible outcomes is equal 
to 1.0.

The probability tree for a Loto Canada ticket is similar, except that 
it has more branches, one for each size of prize, from Si,000,000 down, and an 
additional branch which reflects the possibility of not winning anything, and 
that the initial investment is 510.00. These are both risky investments, though 
neither is usually labelled as an investment. One is labelled as "gambling", the 
other as "insurance". Both involve considerable risk of loss of the sum invested, 
and both promise a high contingent return, with a low associated probability.

(100,000, .00001) (O, .99999)

(5.00)

Figure 6.1: Probability Tree for
Hypothetical Flight Insurance Investment
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The investment opportunities being considered by the boutique owner 
and the small town grocer are similar, and we will accordingly focus on the 
latter's problem. Assume he can buy lettuce for delivery Thursdays at a cost 
of 5.25 per head, and may sell it at 5.50 per head. Any lettuce not sold by 
noon the following Wednesday is unsaleable. Demand is uncertain, obeying the 
following probability distribution:

Potential Sales
Heads P(s)

100
200
300
400
500
600

.05

.15

.30

.30

.15

.05

Sales are labelled potential, because lettuce that is not ordered cannot 
be sold, and the retailer will simply be "out of stock" until the following Thurs 
day. The retailer has a choice in this situation as to how many heads of lettuce 
he will order and how much he will invest in his weekly lettuce inventory. If 
he orders 100 heads, investing 525.00, he will (under the assumptions made) sell 
them all, and realize 550.00 on the sale of lettuce.

If he invests 550, buying 200 heads, his situation is depicted in Figure 
6.2.

(5100, p = .95) (550, p = .05)
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He is exposed, now, to the risk of having unsaleable lettuce. Similar tree 
diagrams for purchases of 300,400,500 and 600 heads appear in Figures 6.3.(a) 
- 6.3(d) respectively.

(5150, .80)
, .15)

C$50, .05) (5)200.,50)
(S150,.30) ..15)

(S50,.05)

(S75) 

Figure 6.3a

moo) 

Figure 6.3b

50,.30)
(S200,.30) 

(3250,.20)
(Sloe,.15)

C$50,.05)

(5200,.30)^350,.30) 
(S250,.15) \ 7 (5100,.05)

(S300,.05) (S50,.05)

S

U125) 

Figure 6.3c

C$150) 

Figure 6.3d

There are differences between these options in terms of their prospective profit 
ability and in the degree of risk faced by the grocer. This can, alternatively 
be viewed in terms of the probability distribution of profits from the alternative 
decisions. These are summarized in Table 6.1 and shown graphically in Figure 6.4.
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TABLE 6.1

Profit Probabilities Under Different 
Lettuce Purchase Options

100 200 300 400 500 600 

Profit (loss)

(175) 
(150) 
(125)
(100) .05 
(75) .05 
(50) .05 .15 
(25) .05 .15

O .05 .15 .30 
25 .15 .30 
50 1.00 .95 .30 .30 
75 .80 .30 

100 .50 .15 
125 .05

These six alternatives differ from one another usually in terms of 
the average magnitude of profits available, in terms of the dispersion of profits 
about the average value, and in terms of their "shape", i.e., the extent to which 
the distribution tails off in one direction or another. These visual differences 
correspond to precise statistical measures called "moments" which are used to 
measure corresponding attributes of probability distributions. In general, 
probability distributions can be described in terms of their moments and defined 
in terms of the values of the first n moments. In practice, it is seldom

Some moments of some distributions may be infinite.
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necessary to use more than four; we will use three which appear to be of some 
relevance in explaining behaviour in terms of decisions involving risky invest 
ments. A great deal of the literature uses only two, which we believe to be 
inadequate to account for the full range of observed behaviour. On the other 
hand, it is quite possible that the fourth, and even higher moments may be of 
relevance. This is speculation, however, as there is no empirical evidence to 
support it at this time.

Moments may be measured as the probability-weighted sums of powers 
of distances from the origin or the mean value of the distribution. In practice, 
it is customary to measure only the first moment from the origin; the first 
moment in fact turns out to be the mean value of the distribution and would have, 
for obvious reasons, a zero value if measured about the mean. Other moments 
are measured about the mean, which serves as a measure of location of the dis 
tribution of possible outcomes.

The first moment is identified in general statistical practice as the 
mean value of the distribution. It is also common, particularly in dealing with 
actuarial or economic data, to refer to the first moment as the expected value 
or mathematical expectation of the variable. It is associated with the concept 
of a fair best, i.e., one in which the expected value of receipts equals the 
amount wagered, and is also familiar in its actuarial role as life expectancy, 
i.e. the difference between the present age and the mean age at death of indi 
viduals who have reached the present age.

The second moment about the mean is the probability weighted sum of
squared deviations from the mean. This moment is usually referred to as the

o 
variance (d ) of the distribution, and serves as a measure of the variability
of the distribution about its mean value. More frequently used than the variance 
is its square root, the standard deviation (cr), which is expressed in units 
commensurate with the mean. The second moment, or its square root, is intimately 
associated wtih the notion of risk and is the only risk measure used by many 
investigators in empirical work.

It will be noted that deviations below the mean and above the mean are 
treated as equally important in the computation of variance, since negative 
deviations become indistinguishable from positive deviations when squared. While 
this is satisfactory for a measure of generalized variability, many would argue 
that from a risk point of view, only negative deviations should be considered. 
We do not wholly subscribe to this view, but believe that a measure which con 
siders them as distinct is useful. Such a measure is provided by the third
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moment, in which deviations are cubed, so that negative deviations retain their 
sign. The third moment will assume a negative value if the distribution tails 
off to the left, as those in Figures 4(b) - 4(e) do. It will be zero if the 
distribution is symmetrical, like 4(f) and positive if there is a tail to the 
right. A variety of measures based on the third moment have been used as 
measures of skewness of distribution, i.e., of its non-symmetry and the direction 
thereof. The particular measure used in this Chapter is the cube root of the 
third moment, which like its counterpart the standard deviation, retains the 
natural units in which the variable is measured. This measure will be referred 
to simply as skewness.

Moment measures applied to the distributions of profits on lettuce 
appear in Table 6.2.

TABLE 6.2

Expected Profits, Standard Deviations and Skewness 
Alternative Lettuce Purchase Options

Heads 
Purchased

Expected 
Profits

Standard 
Deviation Skewness

100
200
300
400
500
600

50.00
47.50
62.50
62.50
47.50
25.00

O
10.90 
26.62 
44.37 
60.40 
60.21

O
- 8.03
- 34.03
- 41.45
- 37.46 

O

Which of these situations will the greengrocer choose? The answer of 
course, is that it depends on the nature and scope of his other trading operations 
and on how he responds to perceived risk. In this particular instance, expected 
profits are equal for purchases of 300 heads or 400 heads. The variability of 
outcomes, however, is greater for 400 heads than for 300, and the outcome is even 
more negatively skewed. Unless the grocer prefers risky situations, it seems
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likely he will prefer to buy 300 heads. The question of investors' responses 
to risk will be explored in greater detail in the next section.

6.3 Individuals' Response to Risk

Any satisfactory theory of how individuals respond to risk must account 
for a variety of observed and seemingly contradictory phenomena.

(i j People like profits and appear to prefer more profits
to less.

(li) At the same time, they buy "investments" such as 
fire and casualty insurance policies, lottery 
tickets and pari-mutuel tickets for which the 
expected pay-off or return is negative.

(iii) People claim to dislike risk, and take active measures, 
e.g. portfolio diversification, hedging, and other 
actions to avoid it.

There is little difficulty reconciling (i) and (iii); people may be 
willing to accept some reduction in expected return in exchange for a reduction 
in risk as measured by variance or standard deviations. Indeed, there is little 
difficulty when insurance purchases, which are negative-return investments are 
added to the list of observed phenomena, since these are invariably purchased 
only when the individual has an asset or assets which are subject to possible 
loss. Indeed, the legal requirement that an insurable interest exist ensures 
that they be used in a risk-reducing capacity and is an important characteristic 
distinguishing insurance contracts from wagers, which have no legal standing.

If risk aversion, as manifested in (iii) is the only phenomenon to 
be explained, then a two-parameter model, in which expected return and its 
variance (or standard deviation) are the relevant variables, is sufficient to 
explain behaviour, including the purchase^ insurance under (ii). Such a model 
is also adequate if all investment opportunities have symmetrical distributions, 
or can be broken into subsets which do. However, we know that they do not, and 
while some individuals have tastes which such a behavioural model describes 
adequately even for the case in which symmetry does not hold, the individual
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thus described will never gamble. Since many individuals gamble, the model 
is obviously inadequate as a general description of behaviour.

Gambling, and many other transactions involving the purchase of invest 
ments which offer negative expected returns, are the prominent difficulties 
faced in any attempt to explain investment behaviour with a two parameter, 
mean-variance theoretical model. A variety of analysts, seeking to reconcile 
the obvious existence of such behaviour with an otherwise convenient analytical 
model, have sought to explain away the existence of gambling as the result either 
of irrational expectations or of a separate pleasure derived from the act of 
gambling apart and distinct from the monetary returns.

That irrational behaviour exists can scarcely be doubted. That it can 
be induced by deliberately-created false information is also manifestly true and 
creates a problem to which we will have to return at a later point. But, economic 
theory has been built on a postulate of rational behaviour and there seems to be 
no reason to abandon this highly serviceable postulate. If a rational explana 
tion can be found, Occam's rule requires that it be applied in preference to an 
assumption of general irrationality. While there are individuals with an 
irrational urge to gamble, just as there are individuals with an irrational urge 
to drink whisky, go fishing, or work 90 hours a week, any satisfactory theory 
should recognize that the majority of people who gamble, drink, fish, or work, 
are not compulsive gamblers, alcoholics, fishing freaks or workaholics.

The joy of gambling argument is perhaps strongest in relation to the 
habitues of parish bingo games, neighbourhood poker sessions, and visitors to 
Monte Carlo, Estoril Las Vegas, or even the clubhouse at Woodbine. Certain forms 
of gambling can be bought only in conjunction with other joint products, which 
may involve anything from extremely glamorous surroundings to nothing more than 
an excuse for meeting neighbours and friends. Still, a great deal of gambling 
involves no glamorous or even different surroundings. It may be possible to 
explain betting through bookmakers (in North America), policy ("numbers"), and 
the purchase of Irish sweepstake tickets as motivated by a sense of perverse 
pleasure in participating in something known to be illegal. However, there are 
now a number of legal alternatives available here, and their success suggests 
that the illegality of the alternatives was, more often than not, a deterrent 
rather than an inducement to gamble. Such responses suggest that it is more 
sensible to bring gambling into a theory of rational choice in terms of its own
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payoffs, even if one is willing to take a worse beating in a Las Vegas blackjack 
game than in one in a friend's house around the corner, viewing the difference 
as payment for the atmosphere.

Formal theoretical analysis of choice in risky situations is founded
on the notion of moral expectation introduced in 1730 by Jacques Bernoulli in order

2 to provide a proposed resolution of the well-known St. Petersburg Paradox.
Finding the moral expectation involves the definition of a utility function 
U = U(W) in which values are assigned to potential levels of wealth, and the 
evaluation of expected utility rather than expected wealth. It is usually 
believed, however, that the function is non-linear, and that an additional 5100
is worth less to an individual if he is rich than if he is poor. More particu-

3 larly, the following appear to be desirable properties of the utility function.

(i) Utility increases as wealth increases 
(ii) The amount of utility per unit of additional

wealth decreases as wealth increases, 
(iii) The marginal utility of additional wealth 

decreases at a decreasing rate.

Given these conditions, it is possible to approximate the moral expec 
tation, V, of any set of assets which generate a risky return X by the following 
expression.

V * X" - acrx2 * bmx3 (l) 
where

)T - the expected value of the risky return X

-2 
O s the variance of X

3 m a the third moment of X
~2 * ~~ "~~~

An equivalent notion is involved in the even earlier wages of Pascal.
The Petersburg cane is a coin tossing game in which a coin is tossed until a 
head appears. If the head appears on the n'th toss, Peter must pay Paul 2 
'ducats. It is easily shown that Paul's expected earnings are infinite, at 

3 least if Peter remains solvent.
For apparently less restrictive conditions, see K.J. Arrow, Essays in the Theory 
of Risk Bearing (Chicago, Markham, 1971). For a demonstration that Arrow's "non 
increasing absolute risk aversion" implies condition (iii) see F. Arditti, "Risk 
and the Required Return on Equity", Journal of Finance (March 1967), p. 21. See 
also S. Tsiang, "The Rationale of the Mean-Standard Deviation Analysis, Skewness 
Preference ana the Demand for Money", American Economic Review (June 1972).
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and where
a - a coefficient of risk aversion 
b s a coefficient of skewness preference 

(or aversion to negative skewness)

The coefficients a and b are dependent on the utility of wealth function 
which effectively defines tastes with respect to risks of differing characteristics 
(1) is sometimes defined as a certainty-equivalence formula, since it indicates an 
amount which, if available with zero variance (and, by implication, zero skewness), 
the individual would be prepared to exchange for the group of risky assets in 
question.

Certain wagers or other transactions offering negative expected income 
may qualify for inclusion in the individual's portfolio if their positive skewness 
is sufficiently great to offset their negative expected income and the effect of 
variance.

Equation (1) applies, as stated, to the entire portfolio of risky assets 
held by an individual. It may thus be a single asset or a group of assets. When 
groups of assets are held, certain diversification characteristics may be obtained 
in which case the marginal contribution of a single asset to the portfolio is not 
precisely given by (1). These will be examined at a later point. As it is, 
however, one of our purposes is to examine the role and economic function of 
certain institutions and arrangements which have grown up in and around the capital 
market, and we begin by considering the case in which it is assumed that the only 
type of investment is creation of a business, requiring so much capital relative 
to individual wealth that acquisition of other assets (excepting education and 
consumer durables such as housing) is precluded. This assumption will be relaxed 
at a later point.

6.4 The Anatomy of Risk Further Considered

As our analysis of the almost-but-not-quite trivial examples of section 
6.2 above illustrated, probability calculations play an important role in the 
evaluation of risky investment opportunities. These examples were deliberately 
chosen so that the time interval between acquisition and payoff was short enough 
to be neglected, and the other characteristics are such that any concept of pro-
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bability, including the classical frequentist concept could be applied. For 
most risky investments, however, the timing problem cannot be so easily side 
stepped, and many are sufficiently unique that the possibility of repeated trials, 
which underlie the frequency concept of probability, is simply non-existent.

Once time is introduced, it becomes necessary to take account of the 
effects of deferral in the evaluation process. In practice, this is usually 
done by selecting a discount rate which incorporates a risk premium. As we wish 
to investigate the determination of such risk-adjusted discount rates, we assume 
for the moment that risk-discounting and time-discounting are separate operations.

Let us now consider a prototype of the prospecting situation for analysis 
We assume initially that there are markets for the inputs used in the requisite 
processes and for the product produced, but that there is no capital market. 
The individual must, therefore, either undertake the entire project on his own 
behalf and stick with it to the point of conclusion, or reject it outright. This 
is an extreme assumption that is deliberately unrealistic; it is chosen so as to 
facilitate an orderly examination of the impact of the existence of capital markets 
on the decision process. It is also assumed that the probabilities associated 
with each outcome are correctly known from the outset.

In our example, the investment is one which is made in stages, contin 
gent on the outcome of the preceding stage. In the first stage, an initial exam 
ination of the prospect is made at a cost of 53,000. At the conclusion of this 
stage, it may be concluded (with probability 0.4),that no further examination of 
the prospect is warranted. Alternatively, it may be decided (p - 0.6) to under 
take a further examination at a cost of 510,000. Only if this examination is 
successful (p s 0.4) will the additional investment of 520,000 needed to bring 
the property into production be undertaken. The conditional probability of -ejec 
tion at this second exploratory stage is 0.6. If the third investment stage is 
undertaken, and the property brought into production, i t-produces an output 
stream which continues over three periods, and which may, in each period, have 
a net value, after deducting operating expenses and depending on conditions in 
the market for the product, of

550,000 (p * 0.1)
30,000 (p * .6)
5,000 (p - .3)



There are no taxes, and the values of output in each of the three 
periods are independent of their values in the other periods.

This example is illustrated in tree-diagram form in Figure 6.5. 
Compared to many mining investment situations it is highly simplified. However, 
it does have many of the characteristics that are typical of mining investments 
at the exploratory stage including

(i) a high risk of failure before the production stage; 
(ii) dependence for profitability on volatile product markets 

whose orecise conformation is unknown at the time the 
investment must be undertaken.

FIGURE 6.5 

Tree Diagram of a Risky Investment
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If the time periods are taken as years, the time horizon is fore 
shortened. If, of course, they are regarded as of longer duration, the verisi 
militude of the example is increased. In fact, of course, the range of outcomes 
is continuous, rather than discrete; in practice it is often sensible to simplify 
this into the 3 scenario format (corresponding to "best", "most probable" and 
"worst" cases) used in the example. For purposes of our example, however, we 
have treated the successive periods as of one year's duration and assumed that 
all cash flows take place on January l of the year in question. In the absence 
of a capital market there is, of course, no market interest rate which can be 
used for temporal discounting. This does not mean that no discounting is neces 
sary, since individuals will continue to prefer receipts now to deferred receipts, 
and deferred outlays to current ones, as a reflection of individual time preference 
For the purpose of evaluating this investment, we have assumed that deferred out 
lays and receipts are discounted at a rate of 5/c per period.

Discounting for time preference only, and applying the probabilities 
from Figure 6.5, the probability distribution of outcomes faced by the investor 
who considers undertaking this investment appear in Figure 6.6.

Figure 6.6 

Probability Distribution of Present Values
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The distribution is seen to be bimodal, reflecting the success-failure 
dichotomy associated with this type of investment. It also has a high variance 
and is positively skewed. The respective moments are:

Mean S 1,588
Standard Deviation S 19,483 (Variance * 379.59 x 106 )
(M3 ) 173 S 23,610 (M3 = 13,294.12 x 169 )

Whether this investment will be undertaken by a particular individual 
investor will depend upon:

(i) His risk preferences as they are expressed in the coefficients 
of the certainty equivalent formula of equation (1). If the 
computed certainty equivalent is positive, then the investment 
is attractive.

(ii) His wealth position and in particular whether he has enough 
cash to carry the project through the development stage if 
required. In the absence of a capital market, if he cannot 
do so, then he will reject the investment as too Dig for him 
to handle.

(iii) His consumption plans. Even if he has the funds, he may not 
wish to commit them to this investment given the time sequence 
of payoffs, either because he wishes to recover more of his 
funds earlier or because he wishes to commit them for a longer 
period of time and is not certain that appropriate opportunities 
to reinvest will be available as the funds flow in. This is an 
alternative dimension of the indivisibility problem raised in 
(ii), and also owes its existence to the absence of a capital 
market.

The perceptive observer will have noted that the expected value of re 
ceipts, time discounted, is less than the expected value of outlays, so that the 
expected present value of the project is negative. It is tempting to argue that 
this alone makes the investment unattractive, invoking the law of large numbers 
to suggest that if enough such investments are undertaken, the eventual complete 
dissipation of the individual's capital is a foregone conclusion. This line of 
reasoning will also arise in considering the social desirability of investments
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of this type, but for the moment, let us consider only the individual. While 
the argument is formally valid, we suggest it must be rejected at the individual 
level, at least for most individuals, for the simple reason that the individual 
is apt to undertake but a limited number of such investments in a lifetime. As 
a consequence, the law of large numbers simply does not apply. It should be 
recognized that the probability of total loss is high in any event, so the 
investment may be quite inappropriate for investors who do not have a source of 
continuing income which will enable them to eat regardless of the outcome of 
this investment, and preferably one which permits them to accumulate enough 
capital to try again. The attraction is simply that of the high positive skewness; 
if the investment is successful, the wealth position of the investor will be 
significantly enhanced. He may indeed lose some or all of it on subsequent in 
vestments, but that does not affect the individual investment being considered 
here.

6.5 Markets, Securities, and the Divisibility of Risk

The deliberately artificial example of the last section, in which no 
markets were assumed to exist, was constructed to illustrate the importance of 
market institutions in facilitating risky investment. In the absence of appro 
priate markets, such investments will be undertaken by individuals who

(i) have the resources to finance the entire investment; 
(ii) have risk preferences such that they are willing to accept

the entire risk "package" represented by the investment; 
(iii) have consumption plans that are consistent with the time 

pattern of the prospective income from the investment.

These are severe conditions which, if unmodified, would simply render most of the 
investments undertaken in any modern economy unfeasible. Fortunately, men have 
applied their ingenuity to the development of financial arrangements to facilitate 
undertaking risky investments and such institutions, referred to as capital markets 
have existed in some form or other almost since man began to undertake productive 
activities employing significant amounts of capital. The development of capital 
market institutions has more or less kept pace with the process of industrializa 
tion, and new developments in respect of financing arrangements have played a role
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quite as important as the development of technology in bringing about growth in 
living standards. These financial developments have provided an almost unlimited 
variety of arrangements for getting around the three problems arising out of 
indivisible risky investments which were noted above. They do so by dividing it 
up in one way or another, reducing it to proportions which are manageable or even 
attractive to individuals.

There are several ways in which risk can be divided up; these can be 
related specifically to the problems identified earlier:

(i) Horizontal division, in which the investment and its outcomes 
are simply divided among a number of participants, to over 
come the problem of size;

(i 1*) Vertical division, in which the investment is divided up one 
way, and the outcomes another, producing some financial par 
ticipations which are lower in risk than the underlying package, 
and others which are higher. This is a response to the problem 
of fitting risk characteristics of the project to the tastes of 
investors.

(iii) Temporal division, as its name implies, permits the individual 
investor to involve himself in a particular investment for a 
period of time suitable to his requirements, rather than one 
dictated by the fund's requirements and flows generated by the 
enterprise itself. And, because the riskiness of the enterprise 
varies through time, he can (if there is a sufficient variety of 
investments) further control the degree of risk he accepts by 
selecting his period of involvement.

Horizontal division of risk is provided by a variety of partnership, 
joint venture, and corporate arrangements. Their basic effect is to present 
individuals with investment opportunities which are fractional replicas of the 
investment as a whole, involving some fraction of the investment outlays and 
returning a pro rata share of the receipts. Outcome distributions for horizon 
tally divided risks are basically of the same shape as those of the parent in 
vestment from which they are derived; they exhibit the same coefficient of varia 
tion and relative skewness. Horizontal division, particularly as exemplified in 
the use of the corporation, is sufficient to overcome the indivisibility or
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adequacy-of-funds problem. Other solutions, (e.g. partnership) may not be as 
effective because joint and several liability provisions may alter the outcome 
distribution facing individual investors.

Vertical division of risk may be achieved within any organizational 
setting but is, once again, most easily accomplished using the corporate vehicle. 
The use of loan capital is probably the oldest device used to provide vertical 
division of risk. It has been important since the middle ages, and may well 
have been in certain activities in Graeco-Roman society. Other devices include 
financing using limited partnerships preferred and deferred shares, as well as 
insurance and hedging through commodity markets. Basically, vertical division 
involves one group of investors who provide capital but accept little or none 
of the risk, and another which provides a restricted share of the capital but 
accepts all or a major portion of the risk. Insurance and options involve 
more complex transactions in which some portion of the risk is transferred to 
outsiders who have no ownership stake in the investment but are paid to accept 
a portion of the risk.

Within the analytical context of our example, the effect of using debt 
manifests itself in a change in the probability distribution of outcomes facing 
the owners. The owner-investors in the project described in the last section 
will ordinarily not be able to obtain or utilize borrowed funds prior to the 
development stage, because the risk of loss is so great. Even at the development 
stage, would-be lenders will limit their commitment to the amount which can be 
repaid if the investment turns out badly. In this case, the probable borrowing 
limit is set by the worst possible (55,000; 5,000; 5,000) income sequence. 
Leaving some margin of safety, the upper limit is probably in the order of Si2,000, 
repayable in three annual instalments, with interest, here assumed to be 52*. 
This amount does reduce the required development-stage investment of the owner 
from S20,000 to S8,000, also reducing the subsequent cash flows by amounts of 
54,600, S4,400 and S4,200 respectively. The resulting outcome distribution has 
the following parameters:

Mean S 1,455.80
Standard Deviation S19,170 (Variance ^ 367.51 x 106 )
Skewness 522,450 (M3 * 12,431.34 x 109 )
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Assuming that the individual would have undertaken the investment in 
unlevered form, for the reasons discussed in section 6.4, he will decide to 
finance it by borrowing if the valuation obtained by applying formula (1) to 
the parameters of the leveraged outcome distribution exceeds the valuation ob 
tained for the unlevered option. There is also the possibility, depending on 
his risk preferences, that he would accept the debt-financed alternative even 
if he rejected the original investment. The existence of one debt-financed 
alternative implies, of course, the existence of a continuum of debt-financed 
alternatives between the no-debt alternative and the maximum-debt alternative; 
of these the investor will choose the debt-equity combination which yields the 
maximum "certainty equivalent" valuation. Quite evidently, the availability 
of debt-financing alternatives provides a much wider range of possible choices 
for the investor, some of which involve acceptance of projects which would not 
be acceptable to the investor on a pure equity investment basis even if sub 
divided horizontally. Vertical division of risk, using debt, therefore increases 
the spectrum of acceptable investment opportunities within the economy. The 
other devices for vertical division of risk operate in similar fashion.

However, even if we provide for the vertical division of risk, we are 
still faced with a problem in that the investor may not be willing to undertake 
the investment because the projected cash flows do not coincide with his expendi 
ture plans and do not provide him with enough prospective profits to induce him 
to amend those expenditure plans. He may not invest at all, or invest in another 
project which has a lower certainty equivalent valuation, but which offers cash 
flow prospect more in time with his expenditure plans. Further, his ability to 
utilize debt financing may be restricted by the need to find a lender willing to 
lend for the period he wishes to borrow. While capital markets play an important 
role in the provision of facilities for horizontal and vertical division of risk, 
it is at least arguable that this role is secondary to the role they play in per 
mitting the temporal division of risk and freeing the prospective investor from 
the investment horizon problem.

Elementary facilities for the temporal division of risk are provided 
as long as the investor has the option of selling his project in mid-stream, e.g. 
in our example, before the 5 years needed to recover all the cash flows have 
passed. To the extent that the entire business must be sold, or another investor 
found and induced to buy an interest in it, markets may be thin, even for invest-
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ments of moderate size. Stock markets and bond markets (both organized exchanges 
and over-the-counter) provide an institution which enables the virtually instan 
taneous sale of all or part of a business and thus create liquidity which, by 
ensuring that the individual investor will be able to dispose of his investment 
at the time of his choice, may be instrumental in inducing him to make the invest 
ment in the first place. Further facilities for temporal risk division are pro 
vided by a variety of financial intermediaries (banks, trust companies, finance 
companies, etc.) which borrow short and lend long or vice versa and play a criti 
cal role in bridging the gap between the debt maturities lenders wish to hold 
and those borrowers wish to borrow.

If securities markets did nothing more than facilitate investment by 
providing liquidity, they would perform a valuable function which would justify 
their existence. But their contribution goes rather beyond this. In providing 
liquidity, they convert the five-year investment option we have been considering 
to this point into a series of one-year investment options (or even shorter ones) 
at the end of any one of which the investor is able to collect his share of the 
dividends from the latest period's operations and to sell his interest in the 
investment at the prevailing market prices. Alternatively, he can, in effect, 
reinvest the equivalent of the current market price for an additional year or 
more by continuing to hold onto his shares. It is only when we examine the 
structure of market prices that the other function of the stock market becomes 
evident. Market prices are, of course, determined by what prospective investors 
are willing to pay for the risky investments they in turn buy.

If we examine the prospective unlevered investment open to buyers ex 
dividend at the end of the 4th year, we find an investment which offers a one- 
year horizon and the following payoffs:

5,000
18,000
1,500

This distribution has the following parameters:

Mean S24,500
Standard Deviation Sl4,044 (Variance * 197.25 x 106 )
Skewness S(7,755) (M3 s - 466.50 x 109 )

S50,000
30,000
5,000

p = 0.1
p = 0.6
p * 0.3
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The amount that prospective buyers will bid for this investment will 
be dependent upon their taste with respect to risk and their time preference. 
Assume, for the present, that the 52J marginal rate of time preference applies 
to all investors and that all investors have identical tastes, as specified by 
the following valuation equation:

V(X) - x - (10" 5 )o 2 (x) * (2 x 10"9 ) M3 (x) (la)

Any investor with these tastes can pay up to S20,566. for this in 
vestment, before it becomes just marginally attractive to him. Competition be 
tween investors will drive the price up to this level and it will emerge as the 
market price at the end of the fourth year.

Consider now the investor at the end of the third year. He can hold 
for two years, or sell for S20,566 after one year. If the latter, he receives his 
fourth year dividend plus the market price at the end of the year, or the following

Selling Price Di vi dend Total Probability

20,566 50,000 0.1
20,566 30,000 0.6
20,566 5,000 0.3

This distribution, in turn, has the following parameters:

Mean S45,067
Standard Deviation S14,044 (Variance = 197.25 x 106 )
Skewness. S(7,775) (M3 ^ - 466.5 x 109 )

Note that the standard deviation and skewness parameters are identical 
to those for the final year.

This investor can, and will pay S40,154'for the investment. At this price, 
he will be indifferent between holding for one year and selling, or continuing to 
hold for the two years, and will make this decision solely with regard to his funds 
requirements.
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We can repeat this valuation exercise at the end of the second, first 
and Oth year, and before the initial outlay, deriving the following valuations:

Year x" M? y Investment Required V(x)

2 64,654 14,044 (7,775) O S58,800
l 58,800 - - 20,000 36,000
O 14,400 17,640 13,100 10,000 5,038

- l 3,023 2,780 (2,430) 3,000 (206)

These valuations lead to a negative valuation at the beginning of Oth 
year period of S(206). This is not equal to the valuation obtained by applying 
the valuation formula directly to the moments of the overall distribution, because 
the independence of the outcomes in the final 3 periods produces a "diversification" 
effect for the three-period holder which is not available to the one-period holder. 
Consequently, we would expect intending 3-period holders to dominate the market, 
outbidding one-period holders at the end of year l and 2, which will raise the 
overall valuations above those shown, to equal those given from the overall formula. 
The availability of the market has provided liquidity and enabled investors to get 
in and out at will, but it does not alter the underlying effective market valuations

The phenomenon of dominance via outbidding may be most easily illustrated 
with reference to differences in taste. Denote the individuals having the tastes 
specified above as group A, and introduce another group of investors, called group 
B, who have a different degree of risk aversion, characterized by

VB (x) = x - (1.10 x 10" 5 ) 6 2 (x) * (0.8 x 10"9 ) M3 (x) (Ib)

Note that the relative variance and skewness of the project declines with 
the passage of time. Repeating the valuation procedure outlined above we find the 
following valuations at successive points in time:

Beginning of Period VA (X) VR (X)

O
1
2
3

4 
. 5

(206)
5,038

36,000
58,800
40,154
20,566

(1,580)
2,485

36,937
59,873
40,826
20,911
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Note that group B will be willing to pay more than group A for the invest 
ment after year 1. In these circumstances it seems natural to suppose that they 
will outbid members of group A for any stock coming on the market at this point, 
and will in fact make offers which members of group A cannot refuse, so that group 
A sells out to group B at the end of period 1. Doing so enhances the valuations 
placed on the investment by members of group A, since the terminal values for their 
holdings period are increased. In fact, they do so sufficiently that the negative 
value placed on the investment by members of group A becomes positive. The market 
prices become the following:

Period Dominant Bidders

O A 676
1 A 6,712
2 B 36,937
3 B 59,873
4 B 40,826
5 B 20,911

The investment, which was unattractive to members of group A as well as 
to members of group B as long as inter-group sales were impossible, becomes attrac 
tive in the first instance to members of the former group, because they are able 
to sell it to members of the latter group at a suitable point in time. Because of 
their tastes, members of group A have a comparative advantage in bearing certain 
types of risk while those in group B have a comparative advantage in others. The 
existence of a securities market permits the extension of division of labour into 
the risk-bearing function, and by so doing, makes it possible to undertake invest 
ments which would not be attractive otherwise. The stock market is, of course, 
only one of a number of situations in the capital market which perform this function 
which, while less understood, is fully as important as the provision of users of 
funds with access to others' savings and the creation of liquidity.

So far, we have concerned ourselves with the creation of financial claims 
which represent interests in physical projects. The diversity of such types of 
claims, and the creation of markets for them, permit a high degree of flexibility 
in the way risk is divided up, and permit individuals to specialize in taking 
different types of risk in accordance with their available means and their risk 
preferences. It also facilitates the emergence of a more or less passive group 
of investors who are content to leave management of the ventures thus created in
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the hands of others. While it is, of course, conceivable that the investor under 
taking an indivisible project could hire a manager to run his undertaking, such a 
course is in effect mandatory for many of the investors in a project which has been 
"carved up" into a number of financial claims. Taking an interest in the actual 
running of the venture becomes strictly optional when a well-developed capital 
market exists, and for many investors, their claim represents nothing more than 
ownership of a probability distribution of financial receipts.

While the existence of physical assets generating an income stream and 
the appropriate legal framework are sufficient conditions for financial claims and 
markets therein to appear, they are not necessary ones. It is possible to create 
institutions which do not hold any physical assets, and which simply issue finan 
cial claims against their owners. Providing these claims are credible, the claims 
they issue may be sold in the same markets in winch claims emerging from the carving 
up of physical projects are sold, at prices which, like those on physical projects 
are dependent on the moments of the probability distributions of the contingent 
payoffs. Institutions which do this are usually called financial intermediaries. 
Banks and insurance companies are among the older examples. (They may own some 
physical assets, e.g. office buildings and desks, but ownership of such assets is 
not intrinsically necessary to their business operations.)

Among the financial intermediary group, we may distinguish between those 
that specialize in selling relatively low risk claims, such as banks and trust com 
panies, and those that specialize in offering high-risk claims, such as casinos and 
insurance companies. It is with the latter with which we are concerned here, since 
the general characteristics of the former are not particularly interesting from our 
point of view. Insurance companies and casinos are alike in that they offer claims 
which have a high probability of being worthless during the current policy period,
but which do offer the prospect of a (relatively) large payout with correspondingly

2 low probability. These claims have low expected value, high variance and high
positive skewness, in statistical terms. From our valuation equation we know that, 
providing skewness is sufficiently high relative to variance, some individuals will 
be prepared to pay an amount in excess of the expected value for such claims. This 
fact offers the possibility that the company issuing such claims may make a profit, 
and, providing enough claims are sold, a high probability of profit.
"o" " " ' ———

The description applies only to pure insurance contracts or to the insurance com 
ponent of combined saving/insurance contracts such as ordinary life insurance.
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Suppose, concretely, that it offers a claim (hereafter referred to as a 
policy) which pays S500.00 with probability .001. Such a policy has the following 
moments:

E(x) * .50
cfx -50
mjj 124,625

Because of the high positive skewness, individuals may well be willing to pay Si.00 
(or more) for such a policy. If sold for Si.00, the expected profit on a single 
policy is S.50. The variance in payoff for a single policy is the same for both 
parties, while the buyers positive skewness becomes negative skewness for the 
seller. Why would a rational seller offer such a policy? The following Table will 
perhaps illustrate why:

TABLE 6.6a

Number of 
Policies Sold (n)

1
10

100
1,000

10,000
100,000

1,000,000

Expected 
Income

S .50
5.00

50.00
500.00

5,000.00
50,000.00

500,000.00

Variance 
in Income

S .50
5.00

50.00
500.00

5,000.00
50,000.00

500,000,00

Standard 
Deviation

S .71
2.24
7.07

22.36
70.07

220.36
700.70

Maximum 
Probability of Loss *

1.0
.20
.02
.002
.0002
.00002
.000002

* Computed using TChebyshev's inequality.

Some negative skewness remains, but skewness approaches O as n increases without 
limit. Of course, with the aid of limited liability, the magnitude of negative 
skewness is reduced and the size of the (increasingly unlikely) loss can be suitably 
contained. We can now, of course, divide ownership of the one million policy com 
pany into l million shares. Assuming liquidation is planned after the policies have 
paid off, the shares will have positive value to at least some risk-averse investors,
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By taking advantage of the law of large numbers, the fact that individuals 
have differing degrees of affection for positive skewness and dislike of variance, 
and devising suitable instruments, value has been created where none existed before, 
and where sums are simply exchanged as transfer payments in a situation where no 
physically productive activity (other than performing the necessary transactions) 
takes place at all. No sleight-of-hand is involved, the values are real and people 
are willing to pay not only for the contingent rights embodied in the policy, but 
perhaps paradoxically, for a pro rata share in the obligation to satisfy those 
rights. The people involved will be different, and they are willing to do so 
because the newly created instruments offer them a means of reaching a more pre 
ferred position in terms of the risk characteristics of their respective wealth 
portfolios.

The reader will have noted that insurance and gambling have been linked 
and no distinction made between them. This is deliberate. Any such distinction is 
a legal one or a moral one. In economic terms, no meaningful distinction can, in 
our view, be made except in the purely formal sense of identifying a product line. 
(This should not be construed as denying the social importance of the legal or moral 
distinctions.)

6.6 Portfolio Effects

The availability of financial claims provides divisibility which enables 
the ownership interests in a given physical facility to be split up between a number 
of investors. It also permits investors to split their wealth up and hold interests, 
represented by financial claims, in a number of physical assets (or purely financial 
claims, as we have seen). Many investors take advantage of this opportunity and 
hold portfolios of financial claims, some well-diversified, some less so. The 
characteristics of diversified portfolios and their implications for asset valuation 
have been studied intensively in recent years. Our analysis to this point has con 
cerned itself with the valuation of probability distributions of end-of-period wealth 
on the implicit assumption that a single asset was being valued. If we permit the 
existence of portfolios, the valuation conditions we have specified continue to hold, 
with respect to distributions of total wealth, i.e. of the portfolios in which total 
wealth is invested. It has been well-known for generations that diversification 
(i.e. the splitting of the wealth portfolio) results in the elimination of a portion 
of risk.
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An extensive body of empirical and theoretical literature has discussed 
the issue of portfolio construction and asset value. The following seem to be 
the major conclusions:

(i) There is a structure of asset prices, derived from the available 
investment opportunities and investors' preferences, which esta 
blish a yield structure, containing positive risk premiums for 
systematic variance and negative risk premiums for (positive) 
skewness.

(ii) Because skewness and variance are related, investors may restrict 
the degree of diversification in their portfolio, thereby accept 
ing some additional variance (systematic or unsystematic) in order 
to obtain positive skewness.

For our purposes, this is all that is required. The analysis in the next 
section rests, essentially, on (i), (ii) is a subsidiary result which is raised 
at this point because it appears to have particular relevance in relation to the 
problems of financing mining exploration. Our initial analysis was carried out 
in terms of projects. People invest, typically, in firms. Firms may be classified 
as single-project firms, of which the junior mining company in the exploratory stage 
can be regarded as an outstanding example, or as diversified, involved in a variety 
of projects (or product lines) simultaneously. In the portfolio context, the di 
versified firm is nothing more than a pre-assembled subportfolio of projects which 
the individual can include in his own portfolio, and its ability to win inclusion 
therein and, therefore, to finance will be dependent on the overall mean-variance- 
skewness contribution it makes to prospective investors' portfolios. As such, it 
is a pre-arranged substitute for diversification undertaken by the investor himself, 
and can provide no diversification opportunities that are not open to him directly 
and without intermediation. This implies that the existence of large diversified 
firms must be explained on grounds other than the diversification they provide.

While diversification within the firm reduces variance, it also reduces 
skewness; in the limit where the normal curve approximation applies, it disappears 
entirely. Consequently, the skewness available per unit of investment in the large 
diversified firm will be reduced, possibly to the vanishing point, which means the
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corresponding negative risk premium component related to skewness will be reduced 
or disappear. This process is likely to be even more evident than if there is a 
degree of investor specialization by tastes, so that investors for whom skewness 
preference is strong, relative to variance aversion, concentrate their portfolios 
in highly (positively) skewed securities, while those for whom it is relatively 
weak, concentrate on low variance securities.

This raised the possibility that small undiversified companies may be 
able to raise capital at a lower cost than their diversified counterparts, pro 
viding only that they have (as junior mines do) sufficient positive skewness. 
The consequence of this is dependent upon how larger companies allocate their funds 
internally. Most appear to allocate on the basis of expected return and variance 
or some surrogate for variance, or some equivalent procedure. If they do so, they 
will be unable to accept many exploration ventures which smaller companies can 
finance on their own, and will restrict themselves to highly profitable ones. If 
they made an appropriate compensation for skewness in their project appraisals, 
they would accept, at best, the same set as would be accepted by the population 
of independent single project companies, but the available evidence on appraisal 
procedures suggests that many do not.

The above analysis seems to be a consistent explanation of why major 
established mining companies often appear to be more conservative, in terms of 
what constitutes an acceptable prospect, than their smaller counterparts. It 
further suggests that leaving exploration to be done by majors is apt to result in 
a lower volume of exploration than would be undertaken in an industry containing 
a healthy junior mines segment. As such, it constitutes a major case for preserving 
a junior mines market as part of a healthy mining industry, providing of course, 
that it is socially desirable that the set of exploration projects which would be 
rejected by the majors, but accepted by the juniors, be undertaken.

6.7 Socially Optimal Risk-Bearing

Any propositions about optimal ity in terms of holdings of risky assets 
must be conditional in nature, in that they are ex ante, i.e. before the fact, 
and that they relate to a given set of information available to the investor or 
the community of which he is a part. After the fact, there is no risk, but only 
the consequences of whatever risks were assumed. Returns have been realized (or
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have become realizable by sale of the asset) and are known with certainty. The 
probability distributions on which the decision was based are no more, though 
there may still be probability distributions of future returns which may be ob 
tained by continuing to hold a particular asset instead of disposing of it at the 
prevailing market price, a decision which is equivalent (except for transaction 
costs and capital gains taxes payable on realization) to selling the asset and re 
purchasing it at the now current price.

It is of the very nature of risky assets that returns realized from a 
given portfolio of assets which was optimal for the individual at the beginning of 
a holding period may turn out, at the end of the period and after the fact, to be 
smaller than those which could have been realized from another portfolio which was 
net optimal at the beginning of the period. This is because the returns themselves 
a r-: random. There is, thus, an irreducible element of luck in terms of what re 
sults are finally obtained. This is a fact of life which is an inevitable conse 
quence of the fact that the investments themselves are risky. It cannot be legis 
lated away without eliminating those economic activities which are themselves risky 
and whose existence is dependent on finding someone to bear the risks involved. 
Since, in an uncertain world, wll economic activities involve some risk, a complete 
elimination of risk would involve the cessation of all productive activity. It is 
literally true that there is no certainty this side of the grave. Legislative 
interference with the risk-taking process will be considered in more detail later. 
At this point, we wish merely to emphasize the rather peculiar nature of the optim 
al i ty concept as it is applied in risky situations, and to note that an optimal 
asset choice does not per se prevent losses nor even preclude going broke, though 
it may for certain individuals.

As we have seen, the construction of portfolios involves decisions to ac 
quire or dispose of risky assets which are made on the basis of subjective probabi 
lity distributions of, or probability beliefs with respect to returns realizable 
from those assets. Those beliefs are generated from information and contingent 
upon the amount of information in the system and available to the individual arriving 
at the beliefs. The information is of necessity incomplete; complete information 
would imply precise knoweldge of the outcome and is only obtained at the time the 
outcome is realized. The direction of causality is not clear. The information 
generating process and the outcome realization processes are tied together
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in the sense that general recognition of the outcome cannot take place without 
bringing about its realization. We, therefore, assume a given set of information 
available to all investors, recognizing that the costs of processing the available 
information will differ from individual to individual, if only because processing 
information is time-consuming and individuals' opportunity costs for the time 
required to process it may differ, as indeed may the speed at which they can process 
it. The explicit recognition of information processing costs means that individuals' 
expectations, as embodied in the subjective distributions attached to outcomes of 
any given investment may differ. In the absence of such differences in costs, 
our basic postulate of rationality implies that all individuals would have iden 
tical expectations. Parenthetically, it should be noted that the creation of infor 
mation and its dissemination into the system is not cost-free, but an important 
economic activity in its own right. Some productive operations, e.g. mineral explora 
tion, research and development, are directed primarily or exclusively at the creation 
of information and the extent to which information is created in the system is ob 
viously an important question which we cannot deal with in any detail at this point, 
except to note that where markets, for information exist, they determine the amount 
which will be produced.

As we have repeatedly stressed, the probability beliefs held by individuals 
are subjective and dependent on the level of information existing in the system. 
They may or may not conform to "true" probabilities, whatever those may be. This 
poses a problem in terms of any attempt to define an optimal state of affairs. It 
is, of course, possible to define optimal behaviour, somewhat trivially, as rational 
adjustment to whatever beliefs are held, whether these are in any sense justifiable 
or not. The only problem with such a definition is that, assuming rationality and 
thus barring inconsistent behaviour, suboptimal behaviour would never be observed. 
We would prefer a somewhat stronger notion of optimal ity, which was not quite so 
all-embracing. To arrive at a stronger concept we need the further requirement that 
the probability beliefs themselves be in some sense "correct" or at least not "in 
correct".

There are major conceptual problems attached to attempting to define par 
ticular subjective probabilities, as "correct" particularly as they relate to unique 
events. In general, correctness would seem to require the meeting of some sort of 
consistency requirement, but there is a lack of agreement as to what such a require-
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ment would involve, and even as to whether it makes sense to attempt to impose one. 
If it is not clear that it makes sense to regard "correct" and "incorrect" as 
mutually exclusive and exhaustive categories in a probabilistic world; perhaps 
it is more sensible to follow the example of the Scottish Courts in inserting 
a middle category which has not been proven to be correct or incorrect. This still 
enables us to dispose of or reject certain probability beliefs as "incorrect" to 
the extent that they are based on deliberately created misinformation. We cannot 
tell to what extent the beliefs themselves spring from misinformation, nor the 
extent to which misinformation is identified as such and rejected by individuals 
in forming their beliefs, but we can at least (to some extent) control its dissemin 
ation, providing we are able to identify it as such. This is itself a serious 
practical problem and is dealt with in Chapter 7 which follows. We assume for the 
balance of this section that probability beliefs are not founded on detectible 
and preventable misinformation, which is perhaps as strong a restriction as we can 
hope for in an imperfect and uncertain world.

If we assume that the individual has probability beliefs which are, in 
the above sense, not incorrect (though they may differ from those of his neighbour), 
and that he acts rationally in pursuit of his own self-interest, he will invest his 
wealth, or some greater sum to which he can obtain access by borrowing, in a port 
folio of risky assets, possibly including money, treasury bills or other assets 
which offer a certain return over his time horizon. Given the prices of the existing 
set of assets, he will select from among them in proportions such that the expected 
return is the highest obtainable, given his tastes and the tolerance for risk im 
plicit therein. The prices will define the available tradeoffs between expected 
yield, variance yield and skewness obtainable from alternative portfolios. He will 
accept increases in variance only to the extent that they are compensated for in 
terms of his tastes, by higher expected yields and/or positive skewness, and he 
will pursue positive skewness only to the point where he judges the additional posi 
tive skewness too expensive in terms of the decreases in expected yield or increases 
in variance required to obtain it. In short, given his tastes, and the information 
set available to him (and by implication, the set generally available and his own 
information processing costs) the portfolio he will select will be optimal for him. 
It may not be uniquely optimal, in that there may be alternative portfolios whose 
characteristics are indistinguishable, but it will be optimal in the sense that he
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cannot achieve a preferred position with the wealth that he has and the credit
he can command. That it is, in fact, optimal can be inferred from the usual

2 axioms of revealed preference.
Unless there is a change in information, the portfolio so selected will 

not ordinarily be changed. The only way it can be improved upon is if a new asset, 
hitherto unavailable, becomes available and if the price, expected return, variance 
and skewness are such that it can be substituted for one or more of the assets in 
the portfolio so as to reach an improved portfolio attained thereby. Under weak 
revealed preference assumptions, the incorporation of such a new security into 
individuals' portfolios is prima facie evidence that their individual optimality 
situations have been improved, or at least preserved as a consequence. It would 
appear therefore that any new security which can be created and sold involves no 
change in status with respect to those portfolios from which it is excluded, and 
a possible improvement in at least some of the portfolios in which it is held. 
As it has no adverse consequences for anyone, and positive benefits for some, its 
creation must involve a Pareto-improvement. In particular, there is no justifica 
tion for interfering with the creation of any risky asset which can be sold (unless 
its sale can only be effected through misrepresentation).

It is individuals' decisions with respect to construction of their port 
folios which determine the demands for risky assets. They determine whether indi 
vidual risky assets offering a given distribution of outcomes can be sold at a 
given price; given market clearing they, in effect, determine at what price or ex 
pected yield a given asset may be sold. If a risky asset exists, it will fall in 
price (increase in expected yield) until it gets included in enough portfolios that 
the available supply is absorbed. As we have seen, any risky asset that can be 
created and sold in such a market represents a net welfare gain to those investors 
who choose to hold it.

This, in itself, does not permit the drawing of-any conclusions with 
respect to the optimality of the risk-bearing process until we consider the supply 
side of the market. If there is an inadequate supply of risky assets, individuals 
may be debarred from attaining portfolios they would prefer if additional risky 
assets were available. While it is possible to have too many, in the sense that
"p

P.A. Samuel son, "Consumption Theory in Terms of Revealed Preference", Economica
N.S., vol. V (1948), pp. 243-53. "A Note on the Pure Theory of Consumer's Beha- 
viour", Economica N.S., vol. V (1930), pp. 61-71. H.A. Houthakker, "Revealed 
Preference and the Utility Function", Economica vol. XVII (1950), pp. 159-174.
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some of them can't be sold, it is impossible to sell too many. Individual investors 
thus impose an upper limit on the risks they accept in their own portfolios in 
directly, on the total risk the economy (i.e. the totality of investors) will accept.

On the supply side, considering first of all the real industrial sector 
only and excluding financial intermediaries, there will be in any time period a 
set of investment opportunities the scope and dimensions of which will be deter 
mined by conditions anticipated in the commodities market over the markets for 
factors of production, and upon the extent of entrepreneurial/promotional activity. 
The latter will, of course, be dependent on the size of the expected rewards avail 
able for such activity, and increases in the level of expected reward will induce 
a greater or better supply of investment opportunities. Using the available devices 
for sharing and allocating risk, all of those projects which offer commercial pro 
spects which cover the requisite promotion and financing costs by a sufficient margin 
to induce the incorporation into existing portfolios as augmented by the supply of 
new saving, will be undertaken and financed. The only ones which cannot, will be 
those which do not, after appropriate subdivision and covering promotional and 
financing costs, offer the prospect of yielding a sufficient return, in considera 
tion of their risk characteristics, to warrant a place in enough portfolios to per 
mit them to be financed. As we have already seen, any asset able to command a place 
in portfolios represents a net improvement from the investor's point of view. That 
some segment of the conceivable projects cannot offer the prospect of doing so after 
paying the market prices for the services of all co-operating inputs means, in 
essence, that it cannot simultaneously leave all other suppliers as well off as 
they would be without it, and make at least some investors better off, and that 
customers do not appear to be made sufficiently better off that they will be pre 
pared to pay a high enough price for the end product to ensure it production. The 
market selection process ensures that the only projects which get financed are those 
which effect a Pareto-improvement, the acceptance of those rejected would represent 
a departure from Pareto optimal ity and would be economically insufficient.

As the reader may have surmised, the direct purchase by investors of all 
of the risky claims against existing and new commercial or industrial undertakings 
may not exhaust the potential for improvement in individuals' portfolios, and may 
not exhaust the avenues of financing available to support new projects. The re 
maining gap will be filled by financial intermediaries which may be able to supply 
financing on terms which render previously infeasible projects feasible, and which 
may at the same time be able to issue claims of their own which represent a suffi 
cient improvement over those hitherto available to win a place in investors' port-
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folios. The creation of intermediaries, of whatever type, than can do so. repre 
sents a further Pareto-improvement and a gain in efficiency.

We started with a static Pareto-optimal state, in which no investor 
could be made better off without a transfer of wealth made at the expense of some 
one else. By introducing new (physical) investment opportunities, suitably divided 
so as to be attractive to the capital market, and by introducing financial inter 
mediaries, we effected successive Pareto-improvements. The resulting distribution 
of financial claims (in portfolios) and of productive assets (in firms) will like 
wise be Pareto-optimal, given the supply of entrepreneurial and promotional activity 
To the extent that there is insufficient promotional or entrepreneurial activity 
overall or in any particular line of endeavour, a further improvement would be 
possible and is not being realized. The ultimate Pareto-optimal state is attained 
only when the cost of securing additional entrepreneurial or promotional services 
is sufficiently great that it eats up all of the potential gain to other members 
in society, so that no net improvement is possible. Just as rent controls and 
zoning restrictions provide impediments to efficiency in the supply of housing, 
restrictions on promotional profits generally or in any particular line of activity 
prevents the attainment of efficiency in the supply of capital and risk-bearing. 
This does not mean that there should be no limit in promotion profits, nor on 
their number. It means that the limit should be set by the market and not by 
arbitrary judgements. It is not possible to sell such services beyond the point 
where individuals are prepared to pay for them, and this is the most persuasive 
measure of their social worth.

In particular, if promotional activities in respect to individual types 
of industrial operations or types of financial instruments are forbidden, or re 
stricted by profit controls, such activities will simply disappear, and shift to 
other areas of endeavour in which they have less comparative advantage. Their 
incomes may suffer as a consequence, but investors will be less well-off, having 
to substitute legal risky assets for those which they would have preferred but 
cannot obtain, and customers too may be worse-off, because of a diminished supply 
of commodities produced under risky conditions.

The above argument suggests strongly that competitive markets, with free 
entry for enterpreneurs, promoters, and all manner of financial intermediaries, 
and with no restriction on the variety of instruments that may be created, is
Pareto-optimal. In the terminology of contemporary welfare economics, the re-

4 suiting state is on the "utility-possibility frontier".t*
"4

P.M. Baton, "The Simple Analysis of Welfare Maximization", Quarterly Journal of
Economics
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The utility possibility frontier thus defined, and on which we find our 
selves, does not, however, define an optimal state of society, but rather describes 
a continuum of states. It is not even possible to state that any point on the 
frontier is preferable from a social point of view to a feasible point off the 
frontier. All that the definition implies is that it is always possible to move 
from a feasible point off the frontier to one which is on the frontier and which 
represents a net social improvement. But it may be possible to move from a point 
on the frontier to some points off the frontier which reprsent an improvement in 
social welfare, although from any such point it is also possible to move to a 
(different) point on the frontier and effect a further improvement in social wel 
fare. Not all points on the frontier are equally desirable from a social point of 
view, and the knowledge that we can attain the frontier in this manner is small 
comfort. Choices between points on the frontier require the explicit introduction 
of ethical values with respect to distributions of income and wealth which must be 
considered at this point.
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CHAPTER 7 Economics of Regulations

Some of the common problems faced by the regulator of the junior mining 
industry are related to the questions of fraud and promoters' profits. The regu 
latory approach suggested by economic theory in matters related to these areas 
is the subject of this Chapter. Building on the development of optimal social 
bearing presented in Chapter 6, the interventions made to assure the proper func 
tioning of the capital markets are considered and principal areas of potential 
problems are analysed.

7.1 The Pathology of Risk 

Fraud and Misrepresentation

The optimality conditions defined in the preceding Chapter 6 for risk 
bearing by society apply only if decisions are based on what we have described as 
rational probability distributions, i.e. those derived from factual information. 
They break down if decisions are based on incorrect or misleading information. 
Unfortunately, it is possible under certain circumstances for individuals to profit 
even if the economy does not, by the introduction and dissemination of incorrect 
information.

The basic economic objection to the presence of misinformation is that 
it leads to economic waste, i.e. to the making of investments which would not have 
been made if expectations had been rationally evaluated. A frequently raised ob 
jection is that individual investors frequently suffer major losses, even financial 
ruin, as a consequence. It is not these outcomes per se which are objectionable so 
much as the fact that the sacrifices are in vain. Serious financial losses, possible 
ruin, and worse still, fatal accidents are the inevitable concommittent of any 
system characterized by the presence of significant risks, but are acceptable 
only if the risks have been correctly appraised and the potential rewards are com 
mensurate with them. A further objection is the distributional one that while 
dissemination of incorrect information is socially unprofitable, it is presumably 
profitable for the parties engaging in the activity, who are in that event unjustly 
enriched at the expense of others in the community and the community as a whole.



158.

Because of this problem, it is clear that some constraints on the dis 
semination of false or misleading information are necessary if an optimal allo 
cation of resources among risky investments is to take place. In this section 
we wish to explore the nature of these constraints.

In principle, constraints are provided by the common-law prohibitions 
against fraud. In many instances where misrepresentation takes place, a theore 
tical right of action exists. Under present circumstances, reliance on private 
litigation to provide a sufficient constraint is likely to be ineffectual for 
several reasons. There is first of all a difficulty in identifying the source 
of the misleading information and of establishing who is responsible for the loss. 
Secondly, at least in jurisdictions where class action suits are not permitted, 
the individual litigant, particularly if impoverished as the consequence of the 
fraud, is apt to lack the resources to finance the needed investigations and 
litigation. Finally, even if these hurdles can be overcome, as they sometimes 
are, a legal victory is apt to be a hollow one as the defendant may prove to be 
judgement-proof, with the proceeds of the fraud either spent or secured beyond 
reach of the courts.

For these reasons, and because the social loss (through waste and ineffi 
ciency) exceeds the private gain, the provision of constraints against the dissemi 
nation of misleading information has become a matter of public law in most juris 
dictions, by bringing fraud within the ambit of the criminal law and by a variety 
of other devices. Criminal prosecutions for fraud are, in practice, more apt to 
be effective because the costs of investigation and litigation are borne by the 
state and because the available penalties are wider in scope and less easily evaded, 
As an offset against these advantages, the stricter standards of proof required 
in criminal cases renders the prosecutor's task more difficult. Criminal prosecu 
tion after the fact has many of the earmarks of locking the door after the horse 
has been stolen, and does not appear to have sufficient deterrent effect to reduce 
misinformation to the desired level. It appears rather to create an incentive to 
spread misinformation in ways which make proof difficult and to adopt hit-and-run 
tactics in which operations are mounted and closed out before investigators catch 
up with them. These disadvantages are sufficiently real that most jurisdictions 
in North America have invoked legislation which goes beyond the criminal law in 
its attempt to constrain securities frauds. Nevertheless, the availability of 
criminal sanctions remain as the cornerstone of the entire structure.
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Civil legislation, going beyond the criminal law may be classified as 
of two types, though many statutes, e.g. the Securities Act of Ontario, share 
some of the characteristics of both. The first type of legislation, which is 
frequently labelled "bluesky" legislation seeks to intervene directly in the 
process of issuing securities arid to prevent the issuance of securities which, 
in the opinion of the regulators, are apt to result in losses to investors. The 
second type is "full disclosure" legislation, which merely seeks to ensure that 
full factual information on the operation is available to investors so that their 
decisions will be informed thereby.

It is our view that the "bluesky" type of legislation not only promises 
too much and delivers too little, but suffers from misplaced intent. The objec 
tive of preventing losses to investors cannot be approached without cutting off 
legitimate but high-risk investments as well as prospective frauds. Investors 
seeking a higher risk package are driven into areas of activity not reached by 
the securities commission, e.g. gambling, and high-risk commercial undertakings, 
and investments which would be preferable both to the investors and to the community 
are prevented from financing. While disclaimers are issued and affixed to pro 
spectuses, the knowledge that the agency has the objective of protecting investors 
against loss creates a false sense of security for some investors who may be led 
to believe that because the issue is qualified, it is effectively certified to be 
free of serious risk. The notion that investors can be protected against risk 
without constraining them to investing in nothing but government bonds is a delusion, 
and may be a delusion even if so constrained. Legislation promised on such a delu 
sion is itself fraudulent in that it creates unjustified hopes. There are count 
less examples of investment instruments created under the strictest regulatory 
constraints which have gone sour, and there will be many more. As an example, 
one need only recall the common shares of Penn Central Railroad, merged at govern 
ment initiative under this strictest of government supervision exercised by several 
agencies. We have deliberately refrained from providing Canadian examples.

The other type of legislation is more compatible with the objective of 
achieving an optimal allocation of capital over risky investment opportunities, 
and indeed should be regarded, in an appropriate form as a necessary ingredient 
for the operation of an efficient capital market. There are, however, several 
weaknesses in the disclosure aspects of existing legislation in Canada. The most 
important of these include:
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(i) Lack of Continuing Information

Most complete disclosure is made in the prospectus, filed only 
when primary distribution is underway. While there are provi 
sions requiring subsequent disclosure, there is no counterpart 
of the SEC form 10.K, which is updated annually. As full in 
formation in the aftermarket is critical to the efficient func 
tioning of the market as a whole, some provision for an annual 
update or an "evergreen prospectus" is required.

(i i) Excessive Information

The typical list of prospectus requirements reads like a list 
of everything several people thought might be useful or even 
merely nice to know. This has increased the cost of preparing 
a prospectus, and would do so even more if updated regularly, 
but has also dumped more raw information on the prospective 
investor than he can conceivably use, possibly obscuring in 
formation which is critical to decision-making. Information 
which has no empirically verifiable impact on share valuation 
should be reviewed for exclusion or at least aggregation under 
a title such as "possibly interesting but probably irrelevant 
statutory information".

(iii) The Role of Professionals

While there are penalties for directors involved in falsifica 
tion of reports, a major role is played by auditors, engineers, 
actuaries and other professional s s who cer'tifiy as to the accur 
acy of certain information. This role needs to be classified 
and modified in several respects.

(i) They are frequently asked to certify the impossible, 
e.g. auditors certification of earnings forecasts, 
lending aura of specious credibility.

(ii) Their liability for false information in the prospectus 
is severely limited and can be avoided entirely in many



161.

instances providing they have followed a well-defined 
ritual.

(iii) They have no ongoing responsibility to disclose in 
formation acquired subsequent to the date of their 
report, nor to seek actively to acquire such information. 
Their engagement should be a continuing long-term one, 
tied to the periodic revision of the prospectus. With 
drawals or replacement should be permitted, but a state 
ment of reasons therefore should be an item of compul 
sory disclosure.

These are only a few of the more important changes required; a more de 
tailed discussion of regulatory requirement is contained elsewhere in the study.

7.2 Regulation of Promoters' Profits 

(i) Introduction

In the preceding section we argued that full and prompt disclosure of 
all facts likely to have a bearing on the valuation of securities should be the 
primary objective of securities regulation. However, it must be recognized that 
even if achieved, there will still be inevitable time-lags in the dissemination 
of such information. What, if anything, should be done about this by regulatory 
agencies? Should individuals in a position to obtain the information first be 
prohibited from trading in a stock until the information has been disseminated? 
Should all trading be stopped until the information has been disseminated? Or 
are there other alternatives? Both of the approaches are frequently used in cur 
rent regulatory practice, as exemplified in insider trading rules, and the more 
frequent resort to temporary trading bans pending disclosure of information. These 
are serious issues, and the answers are by no means as clear-cut as implied by cur 
rent regulatory practtce. In our view they are part and parcel of the whole problem 
of the compensation of promoters and of the traders who make markets work in a 
dynamic economy. In this section, we consider this whole area and the regulatory 
problems stemming from the ambiguity of the promoter's role.
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Promoters have never enjoyed a good press, and a full measure of respec 
tability has been accorded only to the successful few among their members who have 
been metamorphosed, in their search for respectability, into philanthropists, 
leading industrialists or statesmen. Their role is ignored or misunderstood, not 
only by laymen, but by scholars concerned with the very sphere of activity in which 
their presence is critical. The typical textbook description of how corporations 
are formed describes a chaste process in which a group of businessmen, or would-be 
businessmen, decide to go into business, pool their savings, find a lawyer, incor 
porate, and possibly with the aid of a securities dealer, secure additional funds 
from investors who, if they provide equity, become co-adventurers. Then they pro 
ceed to carry out their plans. While this may be accurate enough as a description 
of the formal steps involved, and may even constitute a realistic description of 
the process of financing a typical retail enterprise or other small business, it 
fosters an "immaculate conception" theory of how businesses are formed which is 
seriously misleading and which does not provide a satisfying basis on which to 
establish public policy. Many current textbooks on finance are preoccupied with 
the continuing financing problems of going concerns. The existence of the latter 
is taken for granted and their origins left unexplored.

(i i) The Promotional Function

The importance of innovation in the process of economic growth has long 
been recognized by economists concerned with the dynamic properties of economic 
systems, and was identified as critical by Schumpeter as long ago as 1911. To 
Schumpeter, innovation is a process in which production facilities are established 
for new products, old products from new sources, or old products made in new ways. 
It is not synonymous with invention or discovery, but includes these and all of 
the other steps needed to transform ideas into reality. To Schumpeter, innovation 
is the major social contribution of the entrepreneur. As the latter term has its 
own ambiguities, and is used by many economists simply to refer to the ownership 
or controlling management group in any business firm, it should be used carefully. 
The entrepreneurial function, as perceived by Schumpeter, is frequently carried out 
by innovative managements within existing firms, and perhaps more frequently now

J.A. Schumpeter, The Theory of Economic Development (Tr. R. Opie from the German 
edition of 1911, Cambridge, Harvard Univeristy Press 19 )
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than in Schumpeter's time. But a careful examination of the record will reveal
that the very considerable extent to which critical new innovations are conceived

2 by independent inventors and brought into being by newly created business firms.
Here, the essential entrepreneurial role is played by the promoter.

Just who is a promoter? Dewing has noted that the term is hard to define, 
and that legal definitions in particular, tend to place undue emphasis on the carry 
ing out of certain legal formalities, and to identify the individual going through

3 these motions as the promoter. He suggests that the answer is "better reached
from the standpoint of business intent and accomplishment."

A fairly concise definition is provided by Guthmann and Dougall

"The promoter is the person who assembles the men, the money and the 
materials into a going concern. He may be the individual who creates 
a one-man business for himself, or the engineer who creates companies 
which will award his construction contracts, or the capitalist who is 
seeking to employ his funds to advantage. Occasionally a man acts
solely as a professional promoter and is remunerated for his efforts

5 in cash securities."

If the description errs, it is in being confined to the promoter's phy 
sical activities. Dewing views these, as an indispensable and integral part of 
the promoter's functions, but as secondary to the exercise of imagination in per 
ceiving the existence of an opportunity to create a new enterprise and of initiative 
in persuading others to join with him in bringing it into reality.

In essence, anyone can be a promoter, and anyone who starts a business 
is a promoter until it becomes a going concern. Our interest, however, is in pro 
fessional promoters, who make a career out of promoting companies, rather than with 
individuals who assume the mantle of the promoter once or twice in a lifetime as an 
incident to getting themselves established in another line of business. Professional

2 J. Jewkes, The Sources of Invention (London, Macmillan)
o

A.S. Dewing, Corporate Financial Policy, (5th edition, New York, Ronald 1953),
page 404 

4 idem.
H.G. Guthmann and H.E. Dougall, Corporate Financial Policy (4th edition, 
Englewood Cliffes, Prentice-Hall, 1962), page 247
Dewing, op.cit., pages 404-409
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promoters have played a major role in mining for several reasons. The exploratory 
risks are such that simply going into business as a mine operator is not easily 
accomplished; even if that is a primary objective, the individual seeking to attain 
it may perforce have to promote a long series of ventures before one of them suc 
ceeds. In the meantime, he is, for want of another occupation, a professional 
promoter. Secondly, the capital requirements are such as to require public parti 
cipation, an individual financing himself or dependent on a few acquaintances would 
be almost certain to run out of funds before making a mine. Finally, a significant 
number of professional promoters seem attracted by situations in which very large 
payoffs are possible, even if unlikely. The risk structure of the typical mining 
venture seems tailored to order for such individuals.

The role of the promoter appears to have diminished in recent years, as 
a larger portion of exploration is undertaken by major mining companies seeking to 
internalize the innovation process as it has been internalized in other industries. 
But in part, this increasing share is an artifact related to the decline in explora 
tion volume, apparently associated with reduced activities by promoters. And even 
within the exploration programmes of major companies, many of the prospects are 
generated and brought forward by promoters.

(i i i) Promoters' Profits

Promoters' profits have always been a bone of contention, both in respect 
to their magnitude and the manner in which they are derived. It is not altogether 
clear that these concerns have always been separated, and that the criticism of 
certain activities from which promoters' profits may be derived is not as much an 
attack on the perceived magnitude of promoters' profits as on the activities them 
selves. We, therefore, wish to examine the magnitude issue first.

The first point to note is that in some instances, mining promoters' pro 
fits are very large indeed. This undisputed fact does not, however, permit us to 
infer that they are unconscionable or even merely excessive. The fact is that 
attention has been focused almost exlusively on very large profits earned by a 
very small minority of promoters, and that relatively little is known about the 
average lifetime or career earnings of promoters as a professional group.

For the professional promoter, promotion is a full-time job. Like anyone 
else, he must eat, feed, clothe, house and educate his family, pay taxes and provide
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something in place of the employer-subsidized medicare and pension plans enjoyed 
by much of the population. He must also bear a number of costs, some of which 
will be assumed by the company if it materializes and gets financed, but which are, 
in the meantime, his responsibility. He may grubstake prospectors, pay the fees 
of engineering, legal, geological, accounting and other experts, along with tra 
velling expenses and a host of other expenses necessarily incurred before he is 
able to develop a concrete proposal which is acceptable to prospective underv/riters. 
Gross promoters' profits are no more indicative of net promoters' profits than 
CHIP billings are indicative of doctors' earnings. In general, unless he has eco 
nomic means or a particularly friendly bank manager, he must realize earnings on a 
fairly continuous basis, if he is to meet these obligations currently. This means 
concretely, that he may have to have a series of promotions underway concurrently, 
and that he must, if possible, realize something from each one that advances to the 
financing stage, whether they ultimately prove successful or not.

In considering magnitude and form of payment, it is well to remember that 
the basic valuation forrciJa (1) presented earlier in Chapter 6 is as valid for the 
decision to invest one's time in pursuit of a career as it is for the decision to 
invest savings in a security. Further, since it is difficult if not impossible to 
pursue a portfolio of unrelated careers, the complications posed by diversification 
are largely absent. Therefore, it seems likely that occupational choice will be 
made on the basis of maximizing

V(X) - 7- a*x2 * bmx3 (1)

We have suggested that the indicated signs of a^ and b^ hold for the majority of the 
population, though their magnitudes will differ. Occupational choice will vary 
accordingly.

(iv) Shares Issued for Property or Promotional Services

In the promotion process, it is usual for the company to acquire property, 
usually mining claims, from the promoter or others closely associated with him in 
exchange for newly-issued shares in the company. It is the potential capital gain 
from such shares, whether realized by sale or simply held, which constitutes the 
major component of remuneration for the promoter's services. Because, at this stage,



166.

the promoter is usually in effective control of the company, such dealings are 
seldom on an arm's length basis, and they have as a consequence, become a matter 
of some controversy and the subject of strict regulation.

One form of regulation has been to require that some fraction (recently 
90?^) of vendors' shares be placed in escrow. One reason for this is to facilitate 
underwriting, preventing the promoter from selling into the market during an under 
writing, but a more important one is to ensure that the promoter retains an incen 
tive to stay with his venture until some of the inevitable uncertainty surrounding 
its future in the exploratory stage has been resolved, i.e. until it attains going 
concern status or the property is shown to be uneconomic. In the absence of an 
escrow provision, the promoter could simply dump his shares into the market, pos 
sibly spoiling the underwriting, and leave the scene, with no one but provincial 
directors to look after the company's affairs. It is tempting to suggest that no 
control of this kind is required, since the funds to be obtained by this procedure- 
are scarcely likely to be sufficient to support a comfortable retirement and since 
it should be difficult for anyone to get into the position of doing it a secona 
time, but there are enough instances on record to suggest that escrow requirements 
would be imposed by a prudent underwriter, if not by the regulatory agency. How 
ever, it should be noted that only the unescrowed portion is currently available 
to sell to meet the promoter's expenses. For the rest, he must wait and share 
the fate of the investors. This has a great deal to commend it from an incentive 
point of view, providing free shares and other sources of promoters' profits are 
adequate to meet not only the promoter's out-of-pocket outlays, but to make a 
modest contribution to his living costs. Another reason for escrow provisions 
is to provide an additional safeguard against misrepresentation with respect to 
the properties tendered to the company.

The other regulatory tendency has been to restrict the number of shares 
issued for properties or promotional services, both absolutely and as a proportion 
of total shares issued. The stated objective is to ensure that a maximum propor 
tion of sums earned from investors is actually spent on exploration. While this 
is commendable, it tends to reduce the flexibility of financing arrangements. 
Not all properties are of equal value, even if they are at the prospect stage. 
In principle this can, of course, be compensated by suitable variations in the 
offering prices on the shares issued for cash. There is, however, an unspoken 
motivation which appears to underly the whole exercise. This is to reduce pro-
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moters 1 profits, on the implicit assumption that promotion and the creation of 
new companies is a zero sum game, in which promoters gain at the expense of share 
holders. This is perhaps true in the case of an individual company, once it gets 
to the financing stage. It is not true of the industry as a whole, and the supply 
and quality of promotional services, like those of any other production factor, 
will in the last analysis depend on the rate of remuneration provided for this 
function. Restrictions on the returns available in the promotional function will 
simply dry up the supply of promotional services, or drive promoters to other 
jurisdictions.

Despite the lack of arm's length relationship with the company in its 
promotional stages, an arm's length relationship exists with respect to the poten 
tial buyer of the shares. We can, therefore, find no valid economic argument for 
imposing any constraints whatever in the issuance of shares for property or for 
any other compensation for promoters, providing there is full and prominent dis 
closure in plain language in the prospectuses and to the financial services, and 
providing suitable escrow arrangements are imposed.

There have been proposals that warrants, options, or special founders 
shares be used to reward promoters instead of issuing shares for property. The 
main objection to such arrangement is that their implications may be more difficult 
to understand than the straight shares-for-property arrangement. Providing they 
can be disclosed in a fashion which overcomes this difficulty, however, we see no 
reason why such arrangements should not be available. Should any prove decisively 
superior, the others should disappear from the scene. Again, we see no reason for 
any restrictions (other than disclosure and escrow or its equivalent) in this matter,

(v) Secondary Trading

One device which requires consideration in any-discussion of promoters 1 
profits is the "shell" company. A shell company is simply an existing exploration 
company which has, typically, completed an unsuccessful exploration programme and 
has few assets apart from some claims which did not prove, on detailed examination, 
to be worth further development. Occasionally, it may own a developed property 
which has been shut down owing to the exhaustion of economic ore or adverse price 
developments. In any event, it is inactive, and has a limited market value.
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Shell companies offer the promoter an alternative to the formation of 
a new corporation, as a vehicle for a new exploratory venture. In a typical 
scenario, the promoter acquires a large (xiften controlling) interest in the shell 
company through purchase on the open market, usually over a long enough period 
that the price is not disturbed. When a sufficient block is accumulated, the 
company is frequently reorganized on an "amalgamated" or "consolidated" basis, 
involving a change of name, a "reverse split" in the shares, in which 5 or 10 
original shares are exchanged for one new share. At this point, a property, usually 
one already held by the promoter, is sold to the company for stock, an underwriting 
arranged, and an exploration programme undertaken.

Some promoters appear to prefer the shell company device to the incorpor 
ation of a new company. This fact in itself has led to concern over its use. 
Such preferences appear to involve the following considerations among others:

(i) Open market purchases give the promoter a sizeable block 
of stock which is not subject to escrow restrictions and 
which was (usually) acquired at a net cost per share 
significantly less than that which prevails after the 
property has been transferred and new interest created, 
and less than the subsequent underwriting price.

(ii) Disclosure requirements for existing companies have been 
less onerous than for new ones.

(iii) There may be unused income tax writeoffs which can be 
carried forward to the new property.

(iv) Possible savings in incorporation, etc. costs in the 
early stages of the promotion.

Probably the most important of these is (i). With restrictions on the 
number of shares issuable for property, and further restrictions on their disposi 
tion, possible profits on the sale of stock acquired at lower prices offer an im 
portant means of augmenting the promoters' profits. In addition, because they can 
be disposed of during the underwriting and/or exploration, they provide a relatively
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certain source of income which is not entirely contingent on the outcome of the 
exploration and which is therefore useful in meeting ongoing expenses, (i i) is 
probably unimportant in the present context, and would in any event become quite 
irrelevant if the proposals made earlier, for continuous disclosure, were adopted, 
(iii) may not be too important, but it does provide an avenue allowing fuller 
recovery of preproduction expenses against taxable income than would be available 
if each new venture were separately incorporated. We suspect (iv) is unimportant, 
except insofar as it permits delaying the payment of legal expenses in certain 
circumstances, until reorganization and underwriting arrangements are completed. 
This in itself may constitute a significant advantage to the promoter.

What are the objectives? Apart from the fact that this vehicle offers 
the possibility of enhancing promoters' profits and realizing some of them before 
it is possible to judge the success or failure of an exploratory venture, these 
seem to be limited to the fact that the device may encourage manipulation of markets 
and the suggestion that, by buying up large blocks of stock in an inactive company 
at low prices, promoters, as insiders, are serving an interest adverse to that of 
other shareholders.

There is no doubt that manipulation has been a problem, particularly on 
the over-the-counter, but also on some of the exchanges. In particular, the fact 
that some shell companies have been used as promotional vehicles in the above manner 
means that all are viewed as potential promotional vehicles, and it is possible, 
through adroit buying, and dissemination of rumours, to stir up investor interest 
in a shell, fostering a price increase, and to unload the shares at a profit even 
if there is no natural change in the circumstances of the shell and no immediate 
intention of using it as a vehicle for a new exploratory venture. Though this 
possibility can never be precluded entirely, the scope for manipulation can be 
minimized by compulsory listing on an exchange, the enforcement of trading rules 
to ensure that bid and ask quotations reflect real selling and buying opportunities 
and not the fictions they have frequently been in the past, a careful scrutiny of 
transactions to detect and discourage wash trading, and continuous disclosure.

As to the second objection, it is of little merit, so long as promoters 
acquiring blocks in shell companies do not artificially depress the price in the 
course of their operations. Otherwise, their purchases tend to be supportive of 
prices and, if anything, mean that existing shareholders can get more for their
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stock than they could in the promoter's absence. That they could, by holding on 
a few months, get more is, we suggest, irrelevant as any higher price that subse 
quently emerges will be entirely due to the activites of the promoter, undertaken 
subsequent to and probably conditional on his purchase of the shares at the price 
prevailing now. We do not believe any real conflict of interest exists in the 
present. There are few alternatives, none of them particularly attractive. The 
notion that a conflict of interest is created any time a promoter places a property 
in a company unless he does so without profit is a curious one that fails to make 
the distinction, noted earlier, between companies which are going concerns and 
those which are not. Its adoption as the basis of public policy in this context 
would only serve to ensure that the supply of promotional services dried up, at 
least insofar as existing companies were concerned. It is difficult to see how 
a restriction of promoters activites in this regard, or a prohibition on the "re 
cycling" of shell companies in the manner indicated, would have any beneficial 
effect on the outside shareholders of shell companies.

We note that much of the market value possessed by shell companies may 
be attributable to nothing more substantial than the possibility of their ultimate 
re-use in this fashion; without it they might become totally worthless. The role 
of such residual speculative value should not be ignored. The fact that even if 
exploration is unsuccessful, the company will retain some residual market value as 
a shell company contributes to positive skewness, reduces the variance, perceived 
at the exploration stage, thereby facilitating financing and reducing the cost of 
capital for exploration purposes.
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CHAPTER 8 Conclusions and Recommendations

Our review of the financing of the junior mining sector in Ontario 
reveals that a truly dismal set of conditions prevail which will require a major 
restructuring in the process of raising funds if the full social contribution 
potential of this sector is to be realized. Minor modifications of terms and 
regulations within the current framework is unlikely to make any substantial 
improvement.

The decline in the level of financing provided to the junior mining 
sector in Ontario has been devastating. The total level of funds raised in the 
public markets today have fallen in real terms to less than 15%-of the level of 
funds provided, on the average, in the decade prior to 1960. The severity of 
this decline in a sector which accounted for over 90^ of all gross metal value 
found in Ontario prior to 1960 and 68.2^ of all gross metal value found in Ontario 
since 1946 cannot be ignored if the future health of the mining sector is of concern

In looking for explanations for the virtual destruction of the junior 
mining sector in Ontario, no factor, other than the conditions prevailing in our 
capital markets, can offer much credibility. The decline in geological prospects, 
for example, is sometimes cited as a major cause. While such a decline may be 
real as reflected in the increasing cost per discovery, the level of investment 
in exploration activity is a better indicator of the existence of economically 
attractive prospects. Consideration of the exploration expenditures for Canada 
showed that for each five-year period since 1946, the real level of spending 
was increasing up to 1970 showing only a minor reversal of trend in the early 
I960 1 s. A similar upward trend in total real exploration expenditures was found 
for Ontario up to the late I960 1 s. These statistics suggest that exploration 
remained an economic activity and was attracting increasing amounts of capital 
at exactly the same time when funding of the junior mining sector was declining. 
This is particularly striking in Ontario where total exploration expenditures 
increased by 11 # from the 1961-65 to the 1966-70 periods, yet funds raised for 
the junior sector on the TSE decreased by 40%.

The general problems of rising taxation, and escalating costs which 
affected the entire mining sector in the early 1970's were reflected in a down-
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turn in exploration activity in the 1971-75 period. While only in the order 
of 4/S for all Canada, Ontario suffered a 21 0f0 decline. It is quite likely that 
the further contraction of junior mining company financing which occurred in 
this period reflected the unfavourable change in investment conditions in the 
industry. This contraction, however, was of relatively small order of magnitude 
compared to the major reductions in financings which had already occurred by 
this time. The decline in the junior mining sector must then be traced directly 
to causes other than the general current decline in mining sector activity.

Another of the principal causes often set forth concerns the inability 
of the small companies to compete with the large major companies. While dis- 
advantaged in some aspects, the small company has a relative advantage in others. 
Lacking a large organization, major mine development projects, for example, 
would clearly fall into an area where the sheer magnitude of well-defined and 
technologically based tasks may overcome the capacity of a junior company. 
However, exploration activity is generally acknowledged as a highly innovative 
task requiring exceptional creativity and defying simple codification or des 
cription. The examples given of the discovery protess provide clear evidence 
that the interpretation of the geological record is extremely subjective and 
dependent on the talent of highly creative individuals. The formal decision 
structures inevitable in a large organization have long been recognized in manage 
ment literature as restricting the capability of such organizations in innovation 
Since the discovery of deposits is truly in the realm of innovation, it is of no 
surprise that we find that the general strategy of the major mining companies 
favours the acquisition of already identified, but undeveloped, deposits and the 
importance of junior companies in this process is freely acknowledged. Thus, 
with the size of mining projects increasing as lower quality but larger ore 
bodies are developed, it would not be unexpected to find the amount of funding 
of the junior sector to decline in comparison with the total industry investment 
levels. When this occurs with regard to exploration expenditures, it is likely 
that causes other than relative advantage are in play.

Further, in regard to the relative advantages of major versus junior 
companies, the size of expenditures required should be considered. In the most 
recent five-year period studied, 1971-75, we saw that of the total capital in 
vested by the mining industry only S.5% was spent on exploration. This finding 
points out that activities represent a very minor portion of the activity of a 
major mining company with budgets which are achievable by substantially smaller 
organizations.
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The lack of major commitment of budgets to exploration within the 
large company is in keeping with our economic analysis of high-risk investment. 
With possibly negative expected returns and seeking to avoid the risk of fluctu 
ations, the most volatile investments will not be particularly attractive to a 
major company. Many mining exploration ventures, which would be rejected by 
the risk avoiding, more conservative organization, may appeal to the skewness 
seeking smaller organization which is seeking the big breakthrough which would 
allow it to become (and then act as) a major.

A further notion regarding the lower cost of capital for the major as 
compared to the junior company must be put in proper perspective. Our economic 
analysis of the funding of mining from initial exploration to development showed 
how the value of a venture may be enhanced by the separation of the highest risk 
stages from the developmental. In effect, the cost of capital demanded by the 
speculator seeking a highly skewed investment venture may well be lower than 
that demanded for the same venture by the more conservative investor likely to 
purchase stock in an integrated major company. As a consequence, while the 
average cost for all of the capital raised by the major company for its full set 
of activities may come at a lower cost, any funds directed to high-risk explora 
tion would be more costly. In the absence of transaction costs, this statement 
applies whether the funds are diverted directly from internally generated cash 
flow or are raised externally by a new stock issue. The principal gains tangible 
expression in the revealed strategies of producing mining companies cited in our 
review, who formed partly-owned associate public companies to finance interesting 
exploration ventures rather than diverting their own internal cash flow or in 
the example of the successful discoverer who then proceeds to pay out as dividends 
the cash flow from the producing mine.

The final arbitrator of the efficiency of the junior exploration company 
when compared to the major company must be discovery performance. While the dis 
covery process is highly unstable and the historic records incomplete, our analysis 
of the effectiveness of junior mining companies with regard to discoveries does 
not reveal any observable improvement in efficiency with the advent of the domin 
ance of major companies in exploration. The finding costs per discovery show a 
continual upward trend in real terms while gross value of metal per discovery 
has declined from the peak value in 1956-60. Whether such declining efficiency 
is due strictly to the exhaustion of the better geological prospects in Canada
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or due to the lower efficiency of major company exploration expenditures as 
compared to earlier junior company efforts cannot be definitively answered. 
The factor of reduced efficiency, however, is substantial and difficult to 
dispute.

The effectiveness of junior mining financing over the entire post-war 
period readily satisfies general economic criteria of efficiency and has been a 
major contributor to the economic stimulation of this country, and Ontario in 
particular. Recent experience of the junior sector, since 1966, appears to be 
considerably weaker than in earlier years. Our review suggests that the share 
of new discoveries for junior companies appears to have fallen further than the 
relative decline in funding in the Ontario market. In particular, little of 
value appears to have been discovered by the junior sector in Ontario since 1970. 
Qualification of our conclusion in the last regard is needed in as much as the 
financing of the junior sector in Ontario may not be linked solely to exploration 
in this province as extra-provincial ventures may be involved and any sizeable 
discovery could easily reverse the observed results.

From the above considerations, we conclude that the explanation for the 
decline of the junior mining sector must be principally in altered conditions in 
the capital markets in which these companies were traditionally financed, rather 
than originating within the mining sector itself. The importance of financial 
markets in the provision of risk capital was extensively analysed through the 
economics of risk. The elimination of facilities to permit the temporal sharing 
of risk by trading can reduce the amounts of total risk capital that will be pro 
vided by reducing the pool of available speculators. This has clearly happened 
in the Ontario market where our review of the process of raising funds revealed 
that the junior exploration company stock effectively lost access to the wide 
public speculative markets which were provided through listings on the Toronto 
Stock Exchange.

The attraction of the individual speculator to the penny mining sec 
urities which were available to him on the TSE is shown by the analysis of the 
nature of the investment performance of these stocks. On the average, the in 
vestor could expect to lose money by speculation in mining stock. Over the 
full year, holding returns were negative in five of the six years sampled and an 
investor could expect losses on average. However, the skewness of the mining
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stock investment performance was uniformly positive. As our economic analysis 
showed, the positive skewness of an investment distribution will attract the 
investor seeking the very occasional high payoff, while recognizing the likely 
unprofitability of the investment.

Analysis of the weekly price series further revealed that the short- 
term holding period for a mining stock exhibits the highest degree of positive 
skewness. A continuing and active trading market will substantially increase 
the opportunity for the speculator seeking the short-term trading profits which 
are characterized by the highly skewed return characteristics. Lack of short- 
term trading liquidity appears to be endemic to the over-the-counter or broker- 
dealer markets which were to replace the function of the TSE for speculative 
mining shares and must be a critical factor in the reduced level of interest 
in speculative mining issues in Ontario.

The social benefit of providing speculative securities was shown to 
rely on the principle of extending the choices available to the speculator. 
The general characteristics of the person who holds speculative issues was 
analysed and reveals that he is generally of a socio-economic background which 
would suggest that his decision to seek highly skewed investment returns is a 
risk which he is quite capable of bearing. Restrictions on the availability of 
speculations of this nature in mining stock would either inhibit his general 
welfare or lead to satisfaction of such needs through alternatives. The wide 
spread purchase of lottery tickets in Ontario, which offer speculative character 
istics similar to the mining exploration venture, clearly indicates that specu 
lative interest exists and has simply been channeled away from a historical 
form which contributed to the development of our natural resources. The highly 
active speculative mining market existing on the Vancouver Stock Exchange today 
is further and even more direct evidence of the continuing social demand for 
speculative mining issues.

Second in importance to the gradual exclusion of the speculative mining 
share from listing on the TSE in explaining the decline in speculative mining 
funds raised must be the deterioration in the compensation level provided to 
promoters of mining issues. Our review of the process of raising capital showed 
how the compensation provided to the promoter has been progressively reduced. 
This reduction in compensation has come about as a combination of several factors
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including mainly the restrictions on underwriting profits, the restrictions 
on secondary trading and the increased delays caused by the regulatory process. 
When the profitability of the promoter's role is reduced, it is to be expected 
that the level of entrepreneurial activity generated must inevitably decrease. 
Fewer active promoters appear to be willing to generate investment prospects 
under the conditions currently prevailing in the Ontario market and many have 
transferred their operations to more favourable environments such as, for 
example, the Vancouver Stock Exchange. Our earlier economic analysis of the 
provision of* promoter services would allow the more freely functioning of markets 
to allow the setting of appropriate levels of compensation attempts to limit 
compensation through direct controls will, as in any market, either be ineffective 
or will reduce the provision of the promoter services below levels which would 
be socially most beneficial. Some evidence on compensation levels achievable 
through underwritings, for example, suggests that the more open and unrestricted 
markets which operated prior to 1966 provided less actual compensation than the 
more highly regulated unlisted market in Ontario today. The total compensation 
levels for promoters have, however, declined since the activity no longer attracts 
the number of participants who were once active in the Ontario markets.

Consideration of the changes in the process of fund raising which were 
documented leads us to conclude that the exclusion of the promoter from partici 
pation in underwriting profits for TSE listed stocks and the extensive restric 
tions on trading in secondary issues from a control block imposed by prospectus 
requirements have most likely been the most significant elements in reducing 
the compensation level and hence participation of the promoter. Without the 
ability to earn current compensation through stock sale or trading activity, 
the promoter would be forced to rely strictly on the rare occasional deposit 
discovery, a risk which he is generally incapable of bearing.

Since time is extremely valuable to any promoter, his compensation 
will be reduced in proportion to the increased regulatory delays which he must 
face. The use of the "shell" companies which were once listed on the TSE per 
mitted extremely swift initiation of a new exploration venture since most of 
the filing and prospectus requirements were avoided and previously organized 
companies could be re-used. Current conditions often entail extensive and ex 
pensive documentation and review through new prospectuses. Such transaction 
costs can rise above the levels at which they can be absorbed within the limited 
compensation levels provided to a promoter causing the cessation of activities.
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Evidence of regulatory delay and frustration appears to be common in the current 
system for fund-raising in Ontario. With entry into promotional activity un 
restricted, net profitability must clearly be lacking.

Accompanied by the restricted compensation provided to promoters, the 
lack of interest of brokers to participate as underwriters has contributed further 
to the decline. Broker participation has been reduced by the restrictions imposed 
on underwriting profits and the lack of active trading markets which would gener 
ate commissions. A major shift in underwriting terms after 1966, reduced the 
options which could be granted from 500^ to 50# of the firmly underwritten amount. 
If the full amount needed for an exploration venture were to be raised, an un- 
acceptably larger risk would be placed on the underwriter making a firm commit 
ment with smaller upward compensation potential offered by the reduced level of 
options. The response, as shown in our statistics and trends, has been for the 
avoidance of any firm underwritings and reliance solely on best efforts means of 
distribution by TSE member brokers. With the reduced commitment came reduced 
levels of effort and lower levels of sales.

The only recently viable source of funds for junior mining was shown 
to be the broker-dealers acting in the unlisted markets who continued to operate 
through firm underwriting commitments based on compensation through options. 
When these options were eliminated in 1976, a move towards increased accumulation 
and sales of secondary stock became the common alternative required to maintain 
continuing interest of broker-dealers in participation in underwritings. Such a 
development would only further decrease the amount of funds which would be raised 
for the treasury for exploration.

Besides being important to the speculator and the size of the speculator 
pool within the population, actively trading markets provided compensation to the 
participating brokers. With the introduction of restrictions on the direct parti 
cipation as a principal in the trading of stocks by TSE member brokers, the level 
of liquidity in the markets was reduced at the same time that a source of compen 
sation was removed. Relying, however, more on the commissions on secondary 
trading in new issues which they might handle, the interest of brokers in the 
unlisted market was limited. Lacking the more visible public market provided by 
an exchange, the speculative mining issues would not be traded as actively and 
were reduced in attractiveness to the handling broker. Even today, the speculative 
issues handled over-the-counter by broker members of the Investments Dealers' 
Association show significantly more trading activity than those initiated by the 
broker-dealer relying on underwriting or secondary sale profits.
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All of the above regulations and restrictions on the activities of the 
promoters and brokers which appear to have been the prime cause in the decline 
of financing for the junior mining sector were initiated in the interest of pro 
tection of the public from stock fraud or manipulation. Our analysis of the 
efficiency of the trading markets in penny mining stocks on the TSE does suggest 
that some minor degree of market imperfection may exist in junior mining stock 
pricing. However, no identifiable change in the level of price correlations was 
found over time suggesting that the degree of price manipulation which was ef 
fective prior to 1966 does not appear to have exceeded that which may exist cur 
rently on the vastly reduced numbers of junior mining issues remaining on the 
TSE. Observations of recent over-the-counter price series for junior issues 
revealed substantially less efficient pricing markets with wide high-low price 
spreads and much more limited capacity to absorb new issues.

Recommendations

On the basis of our study, we feel that several fundamental changes 
should be made in the system of raising risk capital for the junior mining sector. 
These changes relate to the financial system and cannot alter the generally de 
pressed conditions which prevail today in the Ontario mining industry inasmuch 
as these are the result of world metal prices, high operating costs, increased 
finding costs due to geological depletion, higher levels of mining taxes or the 
uncertainty of extensive political intervention or nationalization. Nonetheless, 
an improvement in the operation of the capital markets which provide financing 
to the junior mining sector should provide an increased level of activity in the 
most critical, namely exploration, phase of the industry. In addition, recogni 
tion of the importance of continued exploration to sustain the discoveries which 
would replace our depleting reserves would serve indirectly to improve the in 
vestment climate which prevails in the industry today. The junior mining sector 
offers a uniquely Canadian opportunity to extend the opportunities for growth 
to a larger number of small businesses by stimulating the capital market providing 
expansion funds. The principal areas in which changes are needed include the 
trading market, the regulatory approach, the disclosure requirements, the structure 
of the underwriting arrangements, market monitoring, the creation of public aware 
ness and new investment "instruments".
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Trading Market

The current unlisted market in Ontario is failing to provide the level 
of visibility and liquidity which would be required to revitalize the speculator's 
interest in the junior mining stock.

Recommendation l.

That a new exchange be created for the trading of junior speculative 
securities either in association with the Toronto Stock Exchange or 
as a totally independent computerized trading market.

This exchange would serve to provide the focus and attention of speculators both 
In Canada and internationally on new junior issues. With an expanded visibility 
and properly monitored trading, a greatly expanded pool of speculative capital 
should be attracted to participate in the market. With increased trading, the 
absorption of new issues is vastly enhanced permitting higher levels of financing 
wich lower costs of sales.

The desirability of an association for such a junior exchange with the 
Toronto Stock Exchange would be based on the stature and dominant position of 
this institution in Canadian capital markets together with the possible economies 
in operation which may be achieved by the linkage of junior trading activities to 
the much broader base of securities trading. However, it must be recognized that 
the TSE members who control the Exchange have developed business interests domin 
ated by their involvement in senior security financing and are generally unin 
terested in a speculative market which would represent only a small fraction of 
their revenues and is viewed by many as being incompatible with their main business 
The selling of senior securities requires a substantially more conservative organ 
ization and one which may not be capable of effectively operating in the junior 
speculative issues market.

It is thus likely that a junior exchange associated with the TSE would 
be possible only if new categories of memberships were allowed which would permit 
some of the currently operating broker-dealers access to the junior exchange. 
Initiatives for such a new exchange would have to originate within the Provincial 
Government since it is highly unlikely that the current opposition to the listing 
of speculative mining issues on the TSE will be altered in the foreseeable future.
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A new computerized exchange would have the major advantage of offering 
a technologically advanced trading method which can provide substantial cost 
advantages over conventional trading while offering new dimensions to the trading 
market. In applying modern data processing, the need for a substantial part of 
the current paper handling of stock trading can be eliminated permitting the 
establishment of an effective exchange at substantially lower trading volumes 
than would otherwise be required.

At the same time, communication network technology would eliminate the 
need for a centrally located physical exchange by providing the technological 
support enabling the direct trading between two brokerage offices. The electronic 
maintenance of all bid and ask quotations would permit orderly trading by the 
matching of all available orders in the network, eliminating the need for a 
trading floor and the possible abuses in order matching.

While detailed design of such a computerized exchange has not been 
undertaken, initial consideration by technical experts has suggested that major 
cost reductions in computation have made such a project faasible at moderate costs. 
The financing and initial control of a new exchange would likely require the par 
ticipation of the province until a revitalized junior sector has emerged.

It is envisioned that all Ontario public mining company stocks meeting 
minimal listing requirements would be listed on the new junior exchange. All 
sales or trading in stock of these companies would have to occur on this exchange. 
In this manner, the selling of stock would require that all available offers have 
been considered, eliminating a major pricing inefficiency which appears to exist 
in the less organized trading currently transacted in the over-the-counter market. 
The price at which a stock would be sold to the public should be the best public 
evaluation of the fundamental value of the offered security based on informed 
opinion. Knowledge of alternative bids and offers provides critical information 
to a potential market participant which is unavailable without an organized exchange,

Regulatory Approach

Our interpretation of the motivation behind our current regulatory ap 
proach is that it seems to place the protection of the investors from loss as the 
prime concern. In keeping with the recognition that this is impossible in high- 
risk ventures, we would propose the following general principle needs to be 
adopted.
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Recommendation 2.

That the principal purpose of regulatory procedures be the full 
and timely disclosure of information and that the evaluation of 
the merits of the investment be left strictly to the judgement 
of the financial markets.

In practice, this recommendation would require that a simpler and im 
proved process for the clearing and acceptance of required filings should be 
devised which does not include the determination of terms and conditions whose 
purpose is to increase the value of the security to the investor. Included 
in this category of currently applied regulatory restrictions would be the re 
assessment of the merits of the proposed exploration programme which is conducted 
internally within the Ontario Securities Commission with regard to a prospectus 
application. Besides creating extensive delay, the accuracy of the determination 
is in any case highly suspect and a better assessment can be provided by a well- 
functioning market. Worthless properties will be rejected by the market and the 
financing is unlikely to be successful even if attempted. On the other hand, 
a potentially successful venture will not be arbitrarily barred from seeking to 
gain public funds.

An internal review within the Ontario Securities Commission of areas 
in which regulatory process is replacing the judgement of the investor should 
be conducted. Reviews which entail high costs and delays should be scrutinized 
and streamlined. The evaluation system should recognize the need for providing 
investment opportunities to the public and the needs for financing exploration 
activity which these serve.

Flexibility, with disclosure, should be introduced to enable the widest 
range of prospective opportunities to be created and brought forward to the in 
vesting public for their evaluation. Failing adequate changes, reorganization 
of the structure of the Commission may be needed to return the regulatory process 
to a more open and less inhibiting agent in financing of the junior mining sector.
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Disclosure Requirements

The operation of an efficient public market in mining stocks creates 
the need for investors to make evaluations and capital allocations in accordance 
with the best information available. Given the relevant information, the specu 
lators participating in the markets are best qualified to assess the value of a 
stock to them.

Recommendation 3.

That an "evergreen" form of essential prospectus information 
be maintained by the Ontario Securities Commission.

In order to allow wider freedom of action in organization and promotion 
of junior mining companies, the public would have the right to access to timely 
and complete information. While it is often argued that the prospectus informa 
tion is not read by investors, the availability of the information to key financial 
advisors or experts is the important consideration in proper pricing. Thus, the 
wide distribution of prospectus information with its concommittent costs should 
be abandoned while ready access by any interested party should be available.

Recognition of the costs of updating of the prospectus information 
should dictate that only the most essential facts should be required. This would 
include details on ownership and control as well as full description of financial 
condition and current or proposed capital structure. All trading by insider groups 
should also be included.

Failure of an investor or speculator to give proper consideration to 
the available information set should not be the concern of the regulatory authority 
which should rather maintain a monitoring function to assure that relevant dis 
closure has been provided. Enforcement of sanctions in the case of fraud in the 
disclosure of information could be initiated by the regulatory agency, specifically 
the Ontario Securities Commission.

The approval of new issues would be simplified to the acceptance of 
the filing updating previous information. It would be desirable if new informa 
tion processing technology were adapted to minimize the required preparation and 
updating lag on the stored data. Current information retrieval would greatly 
enhance the credibility and usefulness of the stored information.
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Trading in shares held by promoters would be facilitated requiring 
merely that full disclosure be made of shares held in control blocks.

Structure of Underwriting Agreements

Currently implemented regulations of the Ontario Securities Commission 
impose too rigid a structure on the financing of mining ventures and attempt to 
create artificial separations of function. The legitimate requirements for short- 
run compensation of the promoter and broker must be recognized and allowed to be 
set by market controls rather than by legislation.

Recommendation 4.

That the current regulations governing the structure of 
underwriting agreements be modified as follows:

(i) The artificial separation of the promoter and the
underwriter should be removed, 

(ii) The provision of options at escalating prices should
be permitted as an alternative, 

(iii) The selling prices should be allowed to be set by
market conditions rather than arbitrary pricing limits, 

(iv) The underwriting price should be related to market 
prices once a trading market has evolved.

The above proposed modifications would ease the restrictions on promoter 
and broker profits which have been imposed. Improved trading markets brought 
about by the proposed new exchange would replace market discipline on the compen 
sation levels a promoter would earn for the arbitrary levels dictated by the 
regulations. A more favourable and flexible set of arrangements should attract 
new entrepreneurs to enter into the active development and promotion of more 
junior mining companies. With a continuous or "evergreen prospectus", the pro 
moter or broker would be free to trade in the free stock which he would have 
available. More open exchange set prices would preclude the possibility of ex 
tensive sales into uninformed or inefficient markets.
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Market Monitoring

The history of speculative mining shares shows that the potential for 
abuse and attempts at market manipulations are inevitable. Provisions for 
monitoring the trading must be in place and effective to gain the confidence of 
the speculating public.

Recommendation 5.

That the Ontario Securities Commission adopt the role of 
monitoring the trading on the junior speculative exchange.

This function can be performed with substantially greater efficiency 
with today's computer technology which permits the trained monitor to observe 
unusual price or volume developments as they occur. Since any attempted price 
manipulation through unethical trading practices or through direct misrepresenta 
tion will result in sudden price or volume movements, a monitor can require the 
filing of relevant information from the promoter or traders involved. If rio 
satisfactory explanation is forthcoming, further enquiry into the causes would 
be initiated which can be aided by the record of trading which can be stored 
electronically for fast retrieval and analysis.

Serving in the interests of the public in prevention of fraudulent 
practices, the monitor must maintain a high degree of objectivity and provide 
sufficient resources for the proper follow-up in suspicious circumstances. Since 
a single fraud is unlikely to provide a promoter with sufficient returns to justify 
his further exclusion from participation, the existence of an effective monitoring 
agency will preclude, in advance, the vast majority of potential abuses.

Creation of Public Awareness

The interest of the potential investors in speculative issues should be 
fostered as a legitimate and socially useful activity. The promotion of provincial 
lotteries has most likely attracted some of the same speculators whose funds once 
served to finance mine exploration.
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Recommendation 6.

That the Ontario Securities Commission engage in a programme 
of public education on the risks and potential rewards of 
speculative equity investment.

With the further withdrawal of the regulatory body from the assessment 
of the value of a proposed security issue, it would be desirable that public 
education be undertaken with regard to the risks which the purchaser of a mining 
stock assumes. A transition to reduced expectations of governmental assurance 
against losses might prevent the involvement in the speculative markets of these 
individuals for which mining speculation would not serve any useful role and 
could be seriously damaging. The involvement of the majority of the participants 
in the speculative trading will be highly informed.

New Investment Instruments

For special classes of investors novel approaches may be required to 
attract their interest and participation in the financing of junior mines. For 
example, investors in high income tax brackets are currently permitted to deduct 
investments in exploration from other sources of income requiring the specialized 
structuring of underwriting agreements and capital structure. Alternatively, a 
lottery concept permitting the proceeds of a lottery to accrue to mining companies 
might be attractive to the less sophisticated speculator.

Recommendation 7.

That novel approaches to the raising of risk capital which 
reflect the particular circumstances of special investor 
groups be given suitable review and consideration by the 
Ontario Securities Commission.

While openly traded traditional securities will most likely meet with 
the evident acceptance by the speculative public, a larger degree of flexibility 
should be permitted to accommodate special subgroups. The need for specific re 
sponsibility and individual initiative in the successful mining venture would
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preclude the facile recommendation of simply making available increased grants 
to the junior companies for exploration ventures. The experimentation with 
new investment securities would, on the other hand, apply the initiative of the 
creative entrepreneur directly to the task of raising funds. His efforts should 
be encouraged and not allowed to be frustrated by rigorous adherence to formula 
financing.

Final Summary

In conclusion, it must be repeated that the wide-scale survival of the 
junior mining sector cannot be created in the absence of some positive indications 
that more favourable conditions would prevail in the general mining industry of 
Canada. The proposed restructuring of the capital market in junior mining issues 
may, however, provide some of the impetus to the industry needed to revive falling 
investment confidence. The re-entry into the Ontario market of creative promoters 
and active underwriters could spur the discovery of new deposits. If properly 
introduced and managed, a new speculative exchange in Ontario could create a new 
centre for the raising of speculative capital which could contribute beyond the 
borders of Ontario while providing employment in the financial and supporting 
professions.

Significant advancement in reversing the almost complete destruction of 
our junior mining sector cannot be achieved in today's difficult equity market 
conditions without a major and substantial move to reverse the conditions which 
brought the decline. A large and internationally competitive pool of human re 
sources and technical capability is available in Canada to undertake the challenges 
presented in mineral explorations. Minor modifications or concessions in regula 
tions would likely lead to a continuation of the minimal levels of financing 
currently available in the Ontario market. A major rebuilding of confidence and 
interest of all the participants in the junior mining industry will be required 
if the sector is to once again make its full potential contribution to the mining 
industry in Canada.
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APPENDIX 2-A List of Metal Ore Discoveries and Classification

The following ore discovery list includes all metal ore deposits with a 
contained gross metal value in excess of SI million discovered in Canada since 
1945-76. The list includes both deposits which were brought into production and 
promising potential mines. The list is based on information provided by the 
Depatment of Energy, Mines b Resources, Ottawa, from compilations made by Dr. D.R, 
Derry and from private communications. Classification by category of discoverer 
was made on the basis of records of ownership at the time of discovery. Excluded 
from the list are iron mines and Cobalt district silver mines.

Name 

1945 - 1950 Province
Mine Life 
Open-Close

Discovery 
Date

Dickenson
Lynn Lake
Discovery Yellowknife
Candego
East Sullivan
Quemont
D'El dona
Bevcon
Ryan Lake (Geo-Pax)
H.G. Young
Schist Lake
Eldorado
Keymet
Silver Standard
Jersey
Milnet (Jonsmith)
Rothermere
Quesabe
Yale Lead S Zinc
Bluebell
H.B.
Hugh Pam
Mattarow (Jeannette)
Tundra
Mystery Lake
North Star
Big Bull S Tulsequah
Spider (Sunshine Lardeau)
Mastodon
Faraday
Birch Lake
East Waite
Cork Province
Barvue

Ont.
Man.
N.W.T.
P.Q.
P.Q.
P.Q.
P.Q.
P.Q.
Ont.
Ont.
Man.
Sask.
N.B.
B.C.
B.C.
Ont.
Nfld.
P.Q.
B.C.
B.C.
B.C.
Ont.
Ont.
N.W.T.
Man.
Man.
B.C.
B.C.
B.C.
Ont.
Sask.
P.Q.
B.C.
P.Q.

1948-
1953-
1950-69
1948-54
1949-66
1949-71
1951-52
1952-65
1948-64
1960-63
1954-76
1953-
1954-56
1948-58
1949-70
1952-54
1952-
1949-52
1951-58
1952-71
1955-66
1952-65
1952-53
1964-68

1955-58
1951-57
1952-58
1952-60
1957-64
1957-60
1951-61
1964-66
1952-57

1945
1945
1945
1945?
1945
1945
1945
1945
1946
1946
1946
1946
1946 (Old Mine)
1947 (Old Mine)
1947 (Old Mine)
1947
1947
1947?
1948 (Old Mine)
1948 (Old Mine)
1948 (Old Mine)
1948
1948
1948
1959
1949?
1949 (Old Mine)
1949 (Old Mine)
1949
1949
1949
1949
1949
1950
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Name

1945-50 (cont'd) Province
Mine Life 
Open-Close

Discovery 
Date

J Chibougamau Explorers 
J Jaculet (Patino) 
J Chibougamau Kayrand 
J? Estella 
X Maclean

P.Q. 
P.Q. 
P.Q. 
B.C. 
Nfld

1956-60 1950
1960-71,1974-1950

1950
1950
1950

1951 - 1955

? Texada 
J? Invincible 
X? Tom Group 
J Jardun 
J? Rix Athabaska 
J St. Lawrence Columbium 

	Huntington 
	. Strathcona 

X Onaping 
X Fecunis 
J Lyndhurst 
J Rankin Inlet 
J Brunswick No. 6 
J National Explorations 
J Waden Bay (Anglo Rouyn) 
J Copper Rand (Patino) 
J Coldstream 
J Copper Corp. 
J Werner Lake 
J Mineral King 
J Quebec Lithium 
J Great Lake Nickel 
X Moak Lake 
X Dumbarton 
J Vangorda Creek 
J Blue Grouse (L. Cowichan) 
J Granduc
J Temagami (Copper-fields)
J Pronto
J Bicroft
J Nordic
J Geco
J Dyno
J Quirke (Old and New)

J Will echo

B.C.
B.C.
Yukon
Ont.
Sask.
P.Q.
P.Q.
Ont.
Ont.
Ont.
P.Q.
N.W.T
N.B.
Sask.
Sask.
P.Q.
Ont.
Ont.
Ont.
B.C.
P.Q.
Ont.
Man.
Man.
Yukon
B.C.
B.C.
Ont.
Ont.
Ont.
Ont.
Ont.
Ont.
Ont.

Ont.

1952-76
1970-73

-
1954-57
1954-60
1961-
1954-72

?
1958-
1958-
1956-57
1951-62
1966-
1955-58
1966-72
1960-75,?
1957-67
1965-72
1962-72
1954-68
1955-65

-
-

1969-74
-

1954-60
1970
1955-72
1955-60
1956-63
1956-69
1957-
1958-60
Old closed
1971
1958-
1968-

1951 (Old
1951 (Old
1951
1951 (Old
1951
1951
1951 (Old
1951
1951
1951
1951
1951?
1952
1952
1952
1952
1952
1952
1952
1952
1952
1952
1953
1953?
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953

1953
1953

Mine)
Mine)

Mine)

Mine)
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Name

1951 - 1955 (cont'd) Province
Mine Life 
Open-Close

Discovery 
Date

J Zenith (Zenmac) Ont.
J Gunnar Sask.
J Cayzor Athagaska Sask.
X Coronation Sask.
X Flexar Sask.
? Hab Sask.
J Nigadoo N.B.
J Brunswick No. 12 N.B. 
J Kikko Creek (Campbell Chib.) P.Q.
J Eldrich P.Q.
J Rayrock N.W.T.
X Lake Cinch Sask.
J Lorado Sask. 
X Little River (Heath Steele) N.B.
X Osborne Lake Man.
X Yreka B.C.
J Buckles Ont.
J Denison Ont.
J Will roy Ont.
J Milliken Ont.
J Spanish American Ont.
J Stanleigh Ont.
J Pater Ont.
O Duvan P.Q.
J Greyhawk Ont.
O Lacnor Ont.
J Panel Ont.
J Stanrock Ont.
J Bethlehem B.C.
J Bernic Lake Man.
J Tilt Cove Nfld.
J Gullbridge Nfld.
J Little Bay Nfld.
J Hunter P.Q.
J Bouzan P.Q. 
J Quebec Chibougamau Goldfields P.Q.
J Copper Cliff P.Q. 
J Merrill Island (Campbell Chib.) P.Q. 
J Grandroy (Campbell Chib.) P.Q.

1966-70
1955-63
1957-60
1960-65
1969-72
1970-
1967-72
1964-
1959-68
1955-62
1957-59
1957-60
1957-60
1957-
1968-
1965-67
1957-58
1957
1957-77?
1958-64
1958-59
1958-60
1961-70
1960-
1957-59
1957-60
1958-61
1958-64
1962-
1968-
1957-67
1967-71
1961-69
1957-57
1962-68
1963-67
1970-74
1971-

1953 (Old
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1954
1954
1954
1954
1954 (Old
1954
1954
1954
1954
1954
1954
1954
1954
1955
1955
1955
1955
1955 (Old
1955
1955 (Old
1955?(01d
1955 (Old
1955
1955
1955
1955
1955?

Mine)

Mine)

Mine)

Mine)
Mine)
Mine)

1967-68 early!950's

1956 - 1960

? Henderson 
X Vauze 
X Renzy 
? Magnet Cove

P.Q. 
P.Q. 
P.Q. 
N.S.

1960-
1961-65 
1967-74 
1961-70

1956
1956
1956
1956
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Name

1956 - 1960 (cont'd) Province

X Chisel Lake Man.
X Thomspon Man.
X Stall Lake (HBM S S) Man.
X Ghost Lake Man.
J Greyhound B.C.
J Phoenix B.C.
X Tasu B.C.
J Craigmont B.C.
X Sunro B.C.
J Can Met Ont.
J Texmont Ont.
X Pipe Man.
X Wedge N.B.
J New Imperial Yukon
J Marbridge P.Q.
J Mattagami Lake P.Q. 
J Cross Lake (New Quebec Raglan) P.Q. 
J C-l (New Quebec Raglan) P.Q. 
J C-2 (New Quebec Raglan) P.Q.
J Portage Island P.Q.
J New Hosco P.Q.
J Orchan P.Q.
J Joutel P.Q.
J Solbec P.Q. 
J Magnum (Churchill Copper) B.C.
X Domineer (Mt. Wask.) B.C.
J Cantung " N.W.T.
X Mcintyre Copper Ont.
J Big Nama Ont.
J Malartic Hygrade P.Q.
J Bell Allard P.Q.
X Garon Lake P.Q.
X Mines de Poirier P.Q.
J Marban P.Q.
J Cadillac Moly P.Q.
J Cupra O.Q. 
X Rod (Stall Lake Mines Ltd.) Man.
? Birchtree Man.
? Soab Man.

Mine Life
Open-Close

1960-
1961-
1964-
1972-
1957-71
1959-76
1967-
1961-
1962-74
1957-60
1971-72
1970-
1962-68

Discovery
Date

1956
1956
1956
1956
1956 (Old
1956 (Old
1956 (Old
1957
1957
1957
1957
1957
1957

1967-71,1972-1957 (Old
1962-68
1963-

-
-
-

1960-
1963-70
1963-
1967-75
1962-70
1970-71
1965-66
1962-
1963-
1968-71
1962-63
1968-70
1972-75
1966-75
1961-72
1965-70
1965-77
1962-64
1969-
1970-71

1957
1957
1957
1957
1957
1958
1958
1958
1958
1958
1958
1959
1959
1959
1959
1959?
1959?
1959
1960
1960
1960
1960
1960?
1960?
1960?

Mine)
Mine)
Mine)

Mine)

1961 - 1965

J Whales Back 
J Alice 
Z Fox 
O Annco 
J Wilmar

Nfld.
B.C.
Man.
Ont.
Ont.

1965-72
1967-72
1970-
1965-71
1967-71

1961
1961
1961
1961?
1961?
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Name

1961 - 1965 (cont'd) Province
Mine Life 
Open-Close

Discovery 
Date

X Norbec
X? Lorraine
J Bruneau
X Katiniq (New Quebec Raglan)
J Camflo
J United Oba!ski
J Tribag
J Endako
J? Granisle
J Lynx (Western Mines)
? Bell Copper
J Highmont
X Galore Creek
J Silmonac
X Boss Mountain
X Anderson Lake
X Manibridge
X White Lake
J Chimo
X North
X Kidd Creek
J Jamieson
X Bucko Lake
J Horne Silver (Dankoe)
J Coxey
X Morrison
J Shaft Creek
J East Mine
X Icon
X Swim Lake
X Faro
J Ruth Vermont
J Lornex
X Berg Deposit
X Agnew Lake
J Robin Red Lake
J Sphinx (Pyramid)
X Del bridge
J Eagle
J Norita (Orchan)
X 2-Area (New Quebec Raglan)
X 3-Area (New Quebec Raglan)

P.Q. 
P.Q. 
P.Q. 
P.Q. 
P.Q. 
P.Q. 
Ont. 
B.C. 
B.C. 
B.C. 
B.C. 
B.C. 
B.C. 
B.C. 
B.C. 
Man. 
Man. 
Man. 
P.Q. 
Ont. 
Ont. 
Ont. 
Man. 
B.C. 
B.C. 
B.C. 
B.C. 
Nfld.
P.Q.
Yukon
Yukon
B.C.
B.C.
B.C.
Ont.
Ont.
N.W.T.
P.Q.
P.Q.
P.Q.
P.Q.
P.Q.

1964-74
1965-68
1966-68

1965-
1964-66
1967-74
1965-
1966- 
1966- 
1972-

1970- 
1965-71
1970-
1971-
1972-
1966-67 

?
1966-
1966-71

1967-70 
1966-72

1966-
1967-75

1969-
1970-75 
1972-

1970- ' 
1969- ? 
1969-71 
1972- 
1976-

1961
1961
1961
1961
1962
1962
1962
1962
1962
1962
1962
1962
1962
1963
1963
1963
1963
1963
1963
1963
1964
1964
1964
1964
1964
1964
1964
1964
1964
1965
1965
1965
1965
1961-65
1965
1965
1965
1965
1965
1965
1961-65
1961-65
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Name

1966 - 1970 Province
Mine Life 
Open-Close

Discovery 
Date

X Madeleine
J D'Estrie
X Millenbach
J Jameland
J Consolidated Morrison
X Rail Lake
J Brenda
X Island Copper
X Ingerbelle (Simalkameen)
X Benson
X Mt. Cope!and
J OK
X Harper Creek
J Venus
X Louvem
J Weedon
X Rabbit Lake
X South Bay
J Spanish River
X Wim Deposit
X Reed Lake
X Centennial
X Stall Lake (Falconbridge)
J Silver Queen (Nadina)
X Valley Copper
X Annex
J Gibralter
X Ruttan
X Mattabi
X St. Honore
X Kerralda
X Mattagami (Group F)
X Mattagami (Lyon Lake)
X Sturgeon Lake
X Thierry (Union Miniere)
X Langmuir (Noranda)
J Ming
X Maggie
? Bull River
J Long Lake

P.Q.
P.Q.
P.Q.
Ont.
Ont.
Man.
B.C.
B.C.
B.C.
B.C.
B.C.
B.C.
B.C.
Yukon
P.Q.
P.Q.
Sask.
Ont.
Ont.
Man.
Man.
Man.
Man.
B.C.
B.C.
B.C.
B.C.
Man.
Ont.
P.Q.
P.Q.
Ont.
Ont.
Ont.
Ont.
Ont.
Nfld.
B.C.
B.C.
Ont.

1969-
1970-
1971- 
1969-72

1970-
1971-
1972- 
1967-72 
1970-73 
1972-closed?

1970-71 
1970-
1970-73 

71976-
1971- 
1969-70

1975- 

1972-73

1970-75
1972-
1973- 
1972-

1970-71

1974- 
1976- 
1973-77 
1971-

1971-74 
1973-74

1966
1966
1966
1966
1966
1966
1966
1967
1967
1967
1967
1967 (Old Mine) 
1967? 
1967?(01d Mine)
1968
1968 (Old Mine)
1968
1968
1968
1968?
1968?
1968?
1968?(01d Mine)
1968
1968
1969
1969
1969
1969
1969
1969
1970
1970
1970
1970
1966-70
1970
1970
1966-70
1970
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Name

1971 - Province
Mine Life 
Open-Close

Discovery 
Date

X Lac Edouard
J Afton
X Bethlehem J. A.
X Polaris
X duff Lake
X Canada Tungsten (E Zone)
J Lessard

J Hebecourt Syndicate (Cu)
X Magusi River (Zn, Cu)
X Creek Zone (Cu, An)
X DEF/Minto (Cu)
X Howard Pass

J Cuvier (Pb, Zn)
X Lemoine (Cu, Zn, Ag , Au)
X Reed Lake (Cu, Zn)
X West Arm (Cu)
X Grum (Zn, Pb)

X Brouilloin A- l (Zn, Ag , Cu)
X Corbet (Cu, Zn)
X Amoco (Au)

X Hood River (Cu, Zn)
X Izok Lake (Cu, Zn)
X Detour

X Brouilloin B (Cu, Au)
X Key Lake - Gartner (U)
? Goldstream (Cu, Zn)

X Montcalm (Ni, Cu)
X Key Lake - Deilman (U)
X? X-25 Orebody

P. Q.
B.C.
B.C.
N.W.T.
Sask.
Yukon
P. Q.

P. Q. 
P. Q. 
Ont. 
Yukon 
Yukon

M.S. 
P. Q. 
Man . 
Sask. 
Yukon

P. Q. 
P. Q. 
Ont.

N.W.T 
N.W.T 
Ont.

P. Q. 
Sask.

Ont.
Sask.
N.W.T

1972-74 
71977-

1976- 

1974-

71977-

1976- 

71977-

71977-

1971?
1971
1971
1971
1971?
1971
1971

1972
1972
1972
1972
1972

1973
1973
1973
1973
1973

1974
1974
1974

1974
1974
1974

1975
1975
1975

1976
1976
1976

X Nfld. Zinc Mine Nfld. 1975- early 1970's
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YEAR 1950

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Standard 
Mean Deviation Skewness

Mean Value - .0040 .1368 - .0435
Standard Deviation .0173 .0560 .5318
Skewness 1.3691 1.5510 - .0413
Number of Positives 6 20 12
Number of Negatives 14 O 8
High .0503 .3197 .8177
Low - .0269 .0633 - .8414 
Fractiles
.1 - .0255 .0716 - .6666
.5 - .0074 .1209 .1241
.9 .0168 .2018 .8083
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YEAR 1955

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

Mean

.0100

.0194
1.0099

14
6

.0611

.0165

.0128

.0041

.0412

Standard 
Deviation

.1668

.1116
3.1329

20
0

.6133

.0673

.0909

.1341

.2246

Skewness

.4988
1.0183

- 1.5444
18

2

2.1270
- 2.9124

- .4355
.4148

1.6442
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YEAR 1960

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Standard 
Mean Deviation Skewness

Mean Value - .0074 .1645 .3307
Standard Deviation .0125 .0919 .6694
Skewness - .5030 1.3911 1.0363
Number of Positives 7 20 15
Number of Negatives 13 O 5
High .0108 .4483 2.2937
Low - .0363 .0657 - .5965 
Fractiles

.1 - .0269 .0684 - .5619

.5 - .0087 .1237 .1933

.9 .0102 .2670 1.1899
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YEAR 1965

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Standard 
Mean Deviation Skewness

Mean Value - .0029 .1399 .1000
Standard Deviation .0092 .0587 .7797
Skewness - .6211 .4890 - 2.1748
Number of Positives 8 20 13
Number of Negatives 12 O 7
High .0136 .2603 1.0465
Low - .0279 .0570 - 2.6991 
Fractiles
.1 - .0129 .0692 - .6469
.5 - .0020 .1180 .1710
.9 .0100 .2221 .9191



198,

Year 1970

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Mean Deviation Skewness

Mean Value - .0058 .1421 .5240
Standard Deviation .0127 .0492 .6820
Skewness .8900 .6114 .1884
Number of Positives 5 19 15
Number of Negatives 14 O 4
High .0236 .2414 1.2454
Low - .0217 .0774 - .4831 
Fractiles
.1 - .0204 .0877 .4341
.5 - .0110 .1359 .3782
.9 .0236 .2302 1.8009
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Year 1974

Continuous Compounded Calculated Distribution 
of Weekly Rates of Return

Mean Value
Standard Deviation
Skewness
Number of Positives
Number of Negatives
High
Low
Fractiles
.1
.5
.9

Mean

.0087

.0175

.3882
6

14
.0259
.0369

.0298

.0110

.0250

Standard 
Deviation

.1564

.0626
1.4569

20
0

.3538

.0857

.0977

.1322

.2225

Skewness

- .2331
.9972

- .1654
13
7

2.4402
- 1.9448

- 1.4552
.3747

1 . 3880
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TABLE 4.la

Autocorrelation Tests: All data - random sample 

Lag equals l week

1950 1955 1960 1965 1970 1974

R2 Mean .1091

.1522

1.9865

.1070

.1033

1.7566

.1424

.0998

.8374

.1160

.1007

.6860

.1003

.0801

.6979

.0765

.0887

1.5804

Standard Deviation 

Skew

Number of Autocorrelation
Coefficients Less than Zero 15 18 20 19 19 17

Number of Autocorrelation
Coefficients Significantly 10 9 14 9 7 5
Different from Zero (negative)(negative)(negative)(negative)(negative)(negative)

Negative Significant 
Autocorrelation as a 
Proportion of Total Sample .50 .45 .70 .45 .35 .25



201

TABLE 4. l b

R2 Mean

n Tests: Al

Lag equal

1950

.0479

.0877

2.0484 1

6

2

1 data -

s 2 weeks

1955

.0215

.0239

.1224

9

1

random sample

1960 1965

.0348 .0257

.0385 .0296

1.7875 .7648

15 13

1 1

1970 1974

.0319 .0297

.0405 .0516

1.5954 2.8977

15 H

1 1

Standard Deviation 

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation
Coefficients Significantly (both
Different from Zero positive)(positive)(negative)(positive)(negative)(positive
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TABLE 4.l c

R Mean

Standard Deviation

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation 
Coefficients Significantly 
Different from Zero

Tests: All

Lag equals

1950

.0236

.0408

1.9794 1

data -

3 weeks

1955

.0143

.0160

.4299

random samp!

1960

.0355

.0403

1.4506

e

1965

.0190

.0252

1.6181

11

O 2 l
(positive)(negative)

1970 1974

.0259 .0250

.0439 .0440

2.1733 2.9770

O l 
(positive)

Companies Missing O O O l O



TABLE 4.Id

Autocorrelation Tests: All data - random sample 

Lag equals 4 weeks

203

1950 1955 1960 1965 1970 1974

R2 Mean

Standard Deviation 

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation 
Coefficients Significantly 
Different from Zero

Companies Missing

.0362 .0173

.0590 .0229

1.7550 1.5239

8

1 
(positive)

2

10

.0202 .0340 .0403 .0454

0235 .0756 .0695 .0912

8354 3.2195 1.7028 2.4369

O

11

l

10 8

(negative) 

O O

O 3 
(2 negative)

l O
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TABLE 4.2a

Autocorrelation Tests: High Volume Periods 

Lag equals l week

1950 1955 1960 1965 1970 1974*

R2 Mean .0710

.0683

.4103

.1082

.0888

.4763

.1423

.1315

.6165

.1756

.1713

.7802

.0912

.0914

.6484

Standard Deviation 

Skew

Number of Autocorrelation
Coefficients Less than Zero 15 16 16 14 12

Number of Autocorrelation
Coefficients Significantly 45542
Different from Zero (negative)(l positive)(negative)(negative)(negative)

Companies Missing 23265

Negative Significant 
Autocorrelation as a 
Proportion of Total Sample .22 .24 .28 .29 .13

* The volumes were so light in 1974 that the trading rule did not 
pick out more than 4 companies. The results would not be very 
informative.
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TABLE 4.2b

2 R Mean

Standard Deviation 

Skew

Number cf Autocorrelation 
Coefficients Less than Zero

Numbe" "f Autocorrelation 
Coefficients Significantly 
Different from Zero

ests: High

ag equals 2

1950

.0350

.0427

1.7006 1

Volume

weeks

1955

.0155

.0215

.7271

Periods

1960 1965 1970 1974

.0716 .0232 .0513

.1008 .0290 .0587

1.8711 1.3658 1.0421

11 11

10110 
(positive) (negative)(positive)

Companies Missing



TABLE 4.2c

Autocorrelation Tests: High Volume Periods 

Lag equals 3 weeks

206

1950 1955 1960 1965 1970 1974

Mean .0170

Standard Deviation .0335

Skew 2.9456

Number of Autocorrelation 
Coefficients Less than Zero 7

Number of Autocorrelation 
Coefficients Significantly O 
Different from Zero

Companies Missing 4

0154 .0770 .0518 .0623

0158 .1168 .0932 .0600

8913 1.5332 2.1853 .9877

O l O 
(positive)
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TABLE 4.3a

R2 Mean

ion Tests: Listing

Lag equals 1 week

1950 1955

.0916 .0503

.0930 .0625

.7705 1.1877 1

6 7

4 2 
gative)(negative)

Sample

1960

.0283

.0465

.0463

4

0

1965

.0522

.0724

.8405

9

3 
(negative)

1970 1974

.0035 .0442

.0036 .0462

.0530 .5429

1 3

0 2 
(1 negative

Standard Deviation 

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation 
Coefficients Significantly 
Different from Zero

Total Companies in Sample 10 10 7 10 4 8

Significant Negative
Autocorrelation as a
Proportion of the Total
Companies in Sample Year .4 .2 O .3 - , 13



TABLE 4.3b

Autocorrelation Tests: Listing Sample 

Lag equals 2 weeks
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1950 1955 1960 1965 1970 1974

R Mean

Standard Deviation 

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation 
Coefficients Significantly 
Different from Zero

0079

0102

7894

.0462

.0787

1.5125

0122 .0197 .0317 .0221

0142 .0380 .0343 .0154

4826 2.0408 .5176 .0359

02 010 
(l positive) (negative)

Total Companies in Sample 10 10 10



TABLE 4.3c

Autocorrelation Tests: Listing Sample 

Lag equals 3 v/eeks

209

1950 1955 1960 1965 1970 1974

R Mean

Standard Deviation 

Skew

Number of Autocorrelation 
Coefficients Less than Zero

Number of Autocorrelation 
Coefficients Significantly 
Different from Zero

Total Companies in Sample

.0335 .0186

.0361 .0321

1.2993 1.8527

l l 
(negative)(negative)

10 10

.0050

.0066

.4866

2 

O 

7

0074 .0733 .0199

0075 .1246 .0272

5534 .7102 1.1015

5 23

O l O 
(negative)

10 8
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TABLE 4.4a

Number of Returns

a) > ;-

b) < O

c) s O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

TSE Index

High

Low

Number of Companies 
in Sample

Simple

Listing Sample 

Rate of Return: Undeflated

Holding Period: 1 week

1950

4

3

2

1

.0136

.2260

.7000

.2917

.4844

1955

5

5

0

0

.1171

.3329

1.5590

.9700

- .2222

1960

1

1

5

0

.0246

.0780

1.5576

.2000

- .0276

1965

3

7

0

0

- .0167

.1596

.9975

.3333

- .1628

1970

0

4

0

0

- .1128

.0590

- .3368

- .0508

- .1930

1974

4

2

2

0

.0157

.0802

- .1873

.1111

- .1136

10 10 10.
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TABLE 4.4b

Number of Returns

a) > O

b) < O 

0=0

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

TSE Index

High 

Low

Listing Sample

Simple Rate of Return: Undeflated

Holding Period:

1950 1955

5 7

5 2

0 1

0 0

.0685 .2000

.2651 .4653

.2545 1.8317

.4375 1.454

.4063 - .1944 -

4 weeks*

1960 1965

5 3

2 7

0 0

0 0

.1581 - .0686

.2100 .1902

.1036 .7537

.4167 .3333

.1111 - .3023

1970** 1974

1 5

3 2

0 1

0 0

- .0172 .1044

.0845 .1936

.5188 .9129

.1020 .4783

- .0847 - .0667

* This rate of return is based on a purchase at the listing date 
and a sale as of the end of the holding period.

** This sample period has only 4 stocks.
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TABLE 4.4c

Number of Returns

a) > O

b) < O

C) s O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

TSE Index

High 

Low

Listing Sample 

Simple Rate of Return: Undeflated

Holding Period: 12 weeks*

1950

6

4

0

0

.1132

.5492

.2312

1.1481

.6667

1955

7

3

0

0

.1706

.3899

.5153

.990

- .333

1960

5

2

0

0

.0843

.3933

- .3111

.5750

- .4444

1965

3

7

0

0

- .0005

.3333

1.6819

.8710

- .2558

1970**

0

4

0

0

- .1894

.0985

- .0076

- .0816

- .2982

1974

3

5

0

0

.0433

.4256

.3371

.6304

- .4375

* This rate of return is based on a purchase at the listing date 
and a sale as of the end of the holding period.

** This sample period has only 4 stocks.
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TABLE 4.4d

Number of Returns

a) > O

b) < O

c) ' O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

TSE Index

High

Low

Listing Sample

imp! e Rate of Return: Undeflated

Holding Period:

1950 1955

3 5

6 5

0 0

1 0

.0782 .1200

.5302 .4181

.7444 .2745

1.0000 .800

.667 - .4167

26 weeks *

1960 1965

2 3

4 7

1 0

0 0

- .1593 - .1521

.2347 .2125

- .3907 .0122

.0833 .1351

- .5333 - .4815

1970** 1974

0 1

3 6

1 0

0 1

- .2195 - .3085

.2071 .3361

- .1184 .9507

.0000 .3478

- .4694 - .5909

* This rate of return is based on a purchase at the listing date 
and a sale as of the end of the holding period.

** This sample period has only 4 stocks.
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TABLE 4.4e

Number of Returns

a) > O

b) < O

c) s O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

TSE Index

High

Low

Listing Sample 

Simple Rate of Return: Undeflated

Holding Period

1950

5

3

0

2

.2399

.8474

.8767

2.000

.7143

1955

4

6

0

0

.1683

.5331

.7938

1.2545

- .3836

: 52 weeks*

1960

3

3

0

1

- .0251

.3483

- .3370

.3333

- .5278

1965

3

6

0

1

.0123

.3211

.6807

.5909

- .2593

1970**

1

3

0

0

- .2681

.3816

- .0988

.1754

- .7469

1974

2

6

0

0

- .1945

.6278

.9408

1.0667

- .6837

* This rate of return is based on a purchase at the listing date 
and a sale as of the end of the holding period.

** This sample period has only 4 stocks.
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TABLE 4.5a

Number of Returns

a) > O

b) < O

c) r Q

Number of Companies 
with Price Missing

Mean

Standard Deviation 

Skew

Number of Companies 
in Sample

Simpl

1950

3

6

0

1

.2240

.2663

.2806

Listing Sample

e Rate of Return: Deflated

Holding Period: 1 week

1955 1960 1965

47 3

60 7

00 0

00 0

.0541 .0945 - .0289

.3302 .0764 .1568

1.4519 1.4931 1.1195

1970 1974

0 7

4 1

0 0

0 0

- .0583 .128'

.0574 .129C

- .0280 - .015C

10 10 10 8
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TABLE 4.5b

Number of Returns

a) > O

b) *C O

c) r Q

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Simple

Listing Sample

Rate of Return: Deflated

Holding Period: 4 weeks

1950

2

8

0

0

.1794

.2544

.5171

1955 1960 1965

66 2

4 1 8

00 0

00 0

.1173 .2259 - .0871

.4657 .2119 .1870

1.6670 .1178 .9228

1970 1974

2 8

2 0

0 0

0 0

.0033 .2134

.1154 .2346

.1055 1.1117
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TABLE 4.5c

Number of Returns

a) > O

b) < O

c) -O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Listing Samp!

imp! e Rate of Return:

e

Deflated

Holding Period: 12 weeks

1950 1955

4 6

6 4

0 0

0 0

.2093 .0739

.5361 .3872

.0860 .3690

1960 1965 1970

5 30

2 74

0 00

0 00

.1327 - .0045 - .1281

.4042 .3438 .0845

.3538 1.6460 - .3841

1974

6

2

0

0

.2341

.433

.344-
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TABLE 4.5d

Number of Returns

a) > O

b) < O

(0=0

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Simple

Listing Sample

Rate of Return:

Holding Period: 26

1950

2

7

0

1

.5294

.6098

.7417

1955

5

5

0

0

- .0342

.4234

.2746

Deflated

weeks

1960 1965

3 3

4 7

0 0

0 0

.1458 - .1415

.2497 .2087

.6477 .0802

1970 1974

2 2

2 5

0 0

0 1

- .1833 - .1026

.2323 .3100

- .1022 1.0168



219.

TABLE 4.5e

Number of Returns

a) > O

b) < O

c) ~ O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Li

Simple Rate

Holding

1950

2

6

0

2

.3710

.8993

.7676

sting Sample

of Return:

Period: 52

1955

3

7

0

0

.0763

.5059

.9072

Deflated

weeks

1960 1965

3 3

3 6

0 0

1 1

.1209 .0334

.3475 .3081

. 3446 . 5945

1970 1974

1 3

3 5

0 0

0 0

- .2138 - .0358

.3544 .6285

.0856 .9218
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TABLE 4.6a

Number of Returns

a) > O

b) < O

c) s O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

High 

Low

Number of Companies 
in Sample

Simple

Trading Rule Sample 

Rate of Return: Undeflated

Holding Period: 1 week

1950

12

7

0

1

.1266

.2653

.6453

.6800

.1852

1955

7

7

3

3

.0221

.1638

.5267

.3621

- .1842

1960

5

9

4

2

.0178

.2613

1.7466

.8333

- .2353

1965

5

7

3

5

.0200

.1763

1.1960

.4167

- .1875

1970

4

10

0

6

- .0272

.0877

.7762

.1176

- .1212

1974

1

8

0

11

- .1056

.0848

- .3189

.0056

- .2500

20 20 20 20 20 20
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TABLE 4.6b

Number of Returns

a) > O

b) < O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

High 

Low

Trading Rule Sample 

imple Rate of Return: Undeflated

Holding Period:

1950

13

5

0

2

.2705

.4551

1.1366

1.5185

.3514

1955

9

8

0

3

.0816

.3109

1.2108

.9138

- .2818

4 weeks

1960

5

10

2

3

- .0116

.2145

.7357

.5000

- .3333

1965

4

7

3

6

.0139

.1757

.5837

.4000

- .2857

1970

3

10

1

6

- .0944

.1874

.5284

.3469

- .4000

197^-

1

6

0

13

- .1948

.1185

.597 1

.0238

- .3182
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TABLE 4.6c

Number of Returns

a) > O

b) < O

0=0

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

High 

Low

Trading Rule Sample 

Simple Rate of Return: Undeflated

Holding Period: 12 weeks

1950

7

7

2

4

.1512

.4007

.9182

.1111

.2574

1955

9

6

1

4

.2095

.5738

1.2961

1.6071

- .3750

1960

8

8

1

3

.0521 ;

.1874

.0453

.3000

- .3333

1965

2

9

2

7

- .1041

.1815

.3296

.2500

- .3684

1970

1

11

0

8

- .1697

.1875

1.2884

.3214

- .4000

1974

0

5

0

15

- .2948

.0729

.2230

- .1905

- .3750
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TABLE 4.6d

Number of Returns 

a) > O 

b} O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

High 

Low

Trading Rule Sample 

Simple Rate df Return: Undeflated

Holding Period: 26 weeks

1950

4

9

2

5

.0673

.4134

1.8236

1.2000

.4768

1955

2

10

0

8

.1455

.9596

1.7397

2.7069

- .5417

1960

4

7

0

9

- .0700

.2056

.2788

.2000

- .3333

1965

2

7

1

10

- .1194

.1699

- .1267

.1538

- .4286

1970

3

5

2

10

.0145

.3594

.5223

.6429

- .4242

1974

0

4

0

16

- .5315

.0921

- .0793

- .4259

- .6444
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TABLE 4.7a

Number of Returns

a) > O

b) < O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation
c

Skew

Number of Companies 
in Sample

Simpl

1950

11

8

0

1

.0517

.2609

.4708

Trading Rule Sample

e Rate of Return: Deflated

Holding Period:

1955

7

10

0

3

- .0178

.1728

.3660 1

1 week

1960 1965 1970

9 6 10

994

000

256

.0862 .0060 .0685

.2615 .1726 .0757

.7238 1.2105 .1707

1974

5

a

0

11

.0311

.1062

.3964

20 20 20 20 20 20
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'ABLE 4.7b

Number of Returns

a) > O

b) < O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Number of Companies
in Sample

Trading Rule Sample

Simp!

1950

10

8

0

2

.1714

.4439

1.1375

e Rate of Return

Holding Period:

1955 1

5

12

0

3

.0275

.3259

1.1246

: Deflated

4 weeks

960 1965

8 5

9 9

0 0

3 6

0618 - .0067

2140 .1656

7563 .5680

1970 1974

9 2

5 5

0 0

6 13

.0324 - .0591

.1836 .0864

.4930 - .0789

20 20 20 20 20 20
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TABLE 4.7c

Number of Returns

a) > O

b) < O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Number of Companies 
in Sample

Trading

Simple Rate of

Rule Samp

Return :

Holding Period: 12

1950

5

11

0

4

.0174

.3805

.9339

1955

7

9

0

4

.0983

.5784

1.3192

1960

9

8

0

3

.016

.191

- .049

1965

20 20 20

3

10 

O

7

.0877

.1741

.3362

20

1970

5

7 

O

8

.0369

.1808

1.2775

20

1974

O 

5 

O

15

.1142

,0623

.0154

20
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TABLE 4.7d

Nurnber of Returns

a) > O

b) < O

c) r O

Number of Companies 
with Price Missing

Mean

Standard Deviation

Skew

Number of Companies 
in Sample

Trading Rule Sample

Simple Rate of Return: Deflated

Holding Period:

1950 1955

1 2

14 10

0 0

5 8

.3729 - .0212

.4071 .9599

1.7184 1.7065

26 weeks

1960 1965 1970

4 36

7 7 4

0 0 0

9 10 10

.0006 - .1100 .0899

.2067 .1678 .3688

.2611 - .1940 .4050

1974

0

4

0

16

- .2789

.1142

.1438

20 20 20 20 20 20
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APPENDIX 6-A Profile of the High Risk Investor 

Introduction

The purpose of this appendix is to provide data on the socio-economic 
characteristics of investors in speculative securities and to indicate the ways 
in which this type of investor differs from investors in other types of equity 
securities and from non-investors in equities. The analysis relies on two sets 
of data: one set was collected on behalf of the [Porter] Royal Commission on 
Banking and Finance in late 1962 and early 1963; the second set was developed for 
the Royal Commission to Investigate Trading in the Shares of Windfall Oils and 
Mines Limited. Examination of these data is undertaken in the two following sec 
tions. The appendix concludes with a brief summary.

The Royal Commission on Banking and Finance Data

The data were obtained by personal interviews. The sample contained 1,192 
usable responses from households selected by probability sampling techniques in 
seven major metropolitan areas. The composition of the sample reflects the assign 
ing of higher probabilities of selection to higher income households. To make the 
descriptive and analytical results representative of the sample universe, a weight 
that is inversely proportional to the probability of selection has been assigned 
to each household. Of course, the results are still affected by sampling error.

The definition of the universe limits somewhat the generality of the findings 
The possibility exists that the investment patterns — particularly of investors in 
speculative securities — differ between households located in large metropolitan 
areas and in other areas.

From the survey information it was possible to develop a very comprehensive 
balance sheet and income statement for each household. Respondents were asked to 
give the value or to provide details of their holdings of all major financial assets 
(except currency and pension plans), owner-occupied houses and other real estate, 
automobiles, major household durables, and liabilities. Valuation procedures were 
developed for all items on which dollar values were not requested directly. Each 
household's 1961 income before taxes was reported by sources and recipients. These 
data and information on socio-economic characteristics pertinent to income tax status 
were used to develop an estimate of each household's after tax income.
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Information was obtained on key demographic characteristics, including 
the number, ages, occupation and unemployment experience of all household members.

Household survey data are, of course, subject to non-reporting and to re 
sponse errors. Since these types of errors are inevitable, the usefulness of the 
data does not hinge on whether or not such errors are absent, but rather on the 
magnitude of these errors and their concentration in particular socio-economic 
groups. Both of these questions were examined extensively with the conclusion 
that the quality of the Royal Commission data was comparable to that of other 
carefully executed surveys of household finances and that the data were useful for 
the specific matter of concern in this study.

In Table 6A-1, distributions are presented of households in the Royal 
Commission sample by several socio-economic characteristics. Distributions are 
shown for three categories of households holding speculative securities: (i) in 
vestors whose entire holdings of equity securities are speculative, (ii) all inves 
tor holding speculative securities regardless of their other holdings, (iii) all 
investors holding speculative securities or mining or oil shares valued at S2 - S8. 
The purpose in having the three categories is to determine whether the character 
istics of the owners of purely speculative portfolios [category (i)] differ percep 
tibly from, the owners of speculatives who also invest in "investment grade" securi 
ties [category (ii)]. The third category, which includes lower price mining and 
oil stocks, has been established to ensure that investors who have received handsome 
gains from speculation (by buying stocks in the S2 - |8 range at "penny" levels) are 
also included in the analysis. These investors have, however s been placed in an 
essentially separate category since there is no way of determining whether they 
did, in fact, buy the issues at the speculative stage.

No absolute standards of financial prudence exist by which to judge the 
patterns displayed by owners of speculative securities; consequently, information 
on the characteristics of two other household groups has been included for compara 
tive purposes. The two comparative groups are: (i) equity investors not owning 
speculative securities and (ii) non-owners of equity securities. Finally, to pro 
vide limited perspective on the characteristics of the population as a whole, an 
"all households" category and an "all employed Households" category have been in 
cluded.

The distributions show marked differences in the economic circumstances of 
owners and non-owners of equity securities (columns 5 and 6). Owners had substan-

The analysis of non-reoorting and response errors is contained in William R. Waters 
The Effect of Employer Pension Plan Membership on the Level of Household Wealth, 
Chapter 3 (Unpublished Ph.D. dissertation, University of Chicago, 1976).
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tially higher levels of both wealth and income. Specifically, the median after 
tax income of equity owners was contained in the 36,000 - 56,999 interval, while 
it was in the 54,000 - 34,999 interval for non-owners. Similarly, the median 
wealth of owners was contained in the 320,000 - 321,999 interval as compared to 
the 58,000 - 59,999 interval for non-owners. These patterns are consistent with 
theoretical considerations which indicate that equity securities can be more effi 
ciently acquired, and hence have higher expected returns, the higher the level of 
household wealth or income.

On an aggregate basis, the wealth and income levels of owners of speculative 
securities are slightly higher than the levels of all owners of equity securities. 
For the category "all owners of speculative securities" (column 2), the median 
income interval was 58,000 - 38,999 as compared to 36,000 - 56,999 for all owners 
of equities. Similarly, the median wealth interval of the speculative owners was 
525,000 - 529,999 as compared to 320,000 - 321,999 for all owners of equities. 
Median values were slightly lower for the category "owners of only speculative 
securities" (column 1).

The distributions of owners of speculative securities by income and wealth 
classes reinforce the impression given by the median values. The lowest income 
group (under 35,000) contains only five per cent of the owners of speculative sec 
urities whereas it contains almost two-thirds of the non-owners of equities. Simi 
larly, the lowest wealth group (under 310,000) contains only 18 per cent of the 
speculative investors, but 61 per cent of the non-owners of equities.

In summary, the data on income and wealth levels indicate the speculative 
investors appear, in general, to be able to "afford" the risks associated with 
speculative securities.

The remaining data in Table 6A-1 are consistent with this conclusion. The 
median age of speculative investors is 42. Together with the data on speculative 
investors 1 income and wealth levels, their age distribution suggests that their 
future income and wealth prospects are well above average and that they are, as 
a group, economically capable of taking the risks inherent in speculative invest 
ments.

Further positive evidence on the income prospects of speculative investors 
is the very low level of unemployment which they have experienced. None of the 
surveyed speculative investors experienced involuntary unemployment in the five 
years prior to the survey. In contrast, the level was 19 per cent for the non-equity 
owner group. Finally, the occupational distribution of the speculative investors
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indicates that they are concentrated in "white collar" occupational groups and 
presumably, there fore. have above-average income prospects and employment stability. 
In the light of the dominance of white collar occupations in the speculative owner 
category, it is probably not unreasonable to conjecture that "investment" in specu 
lative securities was equivalent, in many cases, to activities formally labelled 
"gambling" undertaken by "blue collar" occupational groups.

The data examined up to this point indicate that owners of speculative 
securities appear economically capable of bearing the risks associated with these 
investments. The next set of data examined indicate that speculative investors are 
not, on average, risking a significant fraction of their resources. The data in 
Table 6A-2 shew (column 2) that all speculative investors also owned liquid assets 
(bank and trist company deposits, Canada Savings Bonds). Moreover, the median 
amount held '32,211; substantially exceeded the median holding for non-owners of 
equities (S7CO). Data on holdings of financial assets yielding fixed returns and 
on holdvicjs o~ equity securities also confirm the overall prudent investment beha 
viour .-*- speculative investors. These investors hold 64 per cent of their invest 
ment as3:t~. in fixed return financial assets and only 20 per cent in equities. 
Even those investors who held only speculative securities had, on average, very 
conservative financial asset portfolios. Only six per cent of their total invest 
ment assets were in equity securities (by definition, all were speculative) and 
these assets represented only two per cent of their non-pension wealth.

The data in Table 6A-3 indicate the speculative investors' involvements 
in equity securities are not large, both absolutely and relatively. For investors 
holding one speculative security and no other equity investments, the mean holding 
was only S335 representing only 2.4 per cent of non-pension wealth. Of course, 
this amount almost certainly understates the amount initially committed to specula 
tive securities, since the mean rate of return on such investments has probably 
been negative. Nevertheless, even if, say, the value of speculative holdings were 
only one-third of the original purchase price, the average commitment to speculative 
securities would still be less than the average commitment to equity securities by 
non-speculative investors.

Table 6A-4 provides data on the extent to which ownership of speculative 
securities is spread over the spectrum of investors in equity securities. When 
the 234 investors in equity securities were classified by the number of equity issues 
held, investors in speculative issues were found over the entire range. These data 
strong suggest that interest in speculative securities is not concentrated in any 
particular subgroup of equity investors.
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The Windfall Oils and Mines Enquiry Data

The second source utilized in the examination of the characteristics of
speculative investors was the Report of the Royal Commission to Investigate

2 Trading in the Shares of Windfall Oils and Mines Limited. As part of its research,
the Commission surveyed, via a mail questionnaire, 727 members of the public who 
had traded low volumes (less than 5,000) of the company's shares during July, 1964. 
The survey distribution and response rates were as follows:

Number Answered Response Rate 
and Returned ____l_____

77 33
56 73
34 53

380 81

Geographical 
Area

Timmins
Noranda
United States
Other Canadian

Number 
Sent

96
79
52

500

Number 
Del i ve red

93
77
50

471

Overall Total 727 691 547 79

Because of the geographic locations of the company's mine, the Commission 
had a particular interest in purchasers living in Timmins and Noranda. The "other 
Canadian" category is the most relevant to the present study. Subject to the con 
straints imposed by the Commission's two criteria for inclusion in the survey, the

3 participants in the "other Canadian" category were selected randomly.
Of particular relevance to this study was the Commission's statistical pro 

file of the surveyed Windfall purchasers. The profile for the Commission's "other 
Canadian" category appears in Table 6A-5. As the Commission's report noted, this 
category "probably gives the most representative profile of the Canadian public 
investor in listed speculative mining securities", Page 154). In general, the 
socio-economic patterns appearing in the Table are quite similar to those developed 
from the Royal Commission on Banking and Finance data. For example, of those re 
spondents who reported their income, 77 per cent had income above S5,000; of those 
respondents who gave their education level, 90 per cent had some high school educa-

2 The material from the Commission's report used in this study is entitled "Appendix
B, Public Questionnaire to Windfall Purchasers" and appears as Pages 148 - 154.

3 The criteria were:
(1) Low volume participants in the market, i.e., persons trading less than 

5,000 shares during July, 1964;
(2) Persons who had made at least one purchase and one sale during the period.
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tion or higher. From these data, it would appear that the economic circumstances 
of Canadian purchasers of Windfall shares were well above those of the average 
Canadian.

The Commission's survey also sheds some light on the motivations and aware 
ness of risks of purchasers of speculative securities. One of the questions asked 
(Table 17, page 149) was "When you made this purchase of Windfall how did you feel 
about the investment? Please indicate the phrase which most closely describes your 
feeling at the time of purchase". Of the total respondents (all four categories), 
56 per cent "Considered it a gamble". Thirty-six per cent "Considered [their] 
money safe for a short term with possibility of quick capital gain". Only two 
per cent "Considered it a long term investment". From these responses it would 
appear that purchasers of speculative mining stocks are very much aware of the risks 
involved and that the majority of them look upon such purchases as a "gamble" rather 
than an "investment" (in the sense in which the latter term is typically used).

Further support for this contention is provided by the responses to the 
question "How likely is it tnat you will trade in speculative securities again?" 
(Table 18, page 150). Of the "other Canadian" group, 69 per cent replied "likely" 
or "very likely". Only 21 per cent replied "not likely" while 10 per cent were 
"undecided". Even the "losers" (i.e. those who sustained a loss as a result of 
all their Windfall transactions) were, for the most part, undeterred by their ex 
perience, inasmuch as 63 per cent (based on all four sample categories) stated that 
they were "likely" or "very likely" to trade in speculative mining securities again.

Summary

The analysis in this appendix is based on data collected by the Canadian 
Royal Commissions in the early I960's. The picture that emerges of the purchaser 
of shares in speculative mines and oils is a very positive one. On average, these 
investors are in the higher socio-economic groups and they prudently commit only a 
very small fraction of their resources to speculative securities. Most of these 
investors are very much aware that they are taking a gamble rather than undertaking 
an "investment" in the sense in which the latter term is typically used. Finally, 
the ownership of speculative securities is spread across the entire spectrum of 
equity investors thus indicating that a very large market potentially exists for 
such securities.



TABLE 6A-I

Socto-ecamNric Characteristics of Households. *oy*1 Commission on 

Banking and Finance Survey, by Type* of Assets Owned

Soclo-econonic 
characteristic

1*61 Mtusehold 
Net Income

Under 1 S, 000 
55.000 - 17.999 
18.000 and over

Hid* M

Owners of 
toeculatlve 
securities 
only

0)

0.0 
SB.I

JLI
100.0

S 7.000 - t t. 999

All owners 
Of speculative 
securities

(2)

S.}
43.1 

-SLi 
100.0

S (.000 . t 8.999

Owners of 
speculative 
securities or 
•ines and oils 
north S2 - S3

W

12.6 
39.8 
47.6

100.0
S 7.000 - S 7.999

Owners of 
equity securi 
ties not o*ninfl 
speculative 
securities

(4)

31.1
16.1JL*

100.0
S 6.000 - J6.999

AM owners 
of equity 
securities

(S)

26.3 
37.4 

JLI
100.0

S 6.000 - t 6.999

Non-OMners
of equity 
securities

(0

66.1 
25.6

-UL
100.0

S 4.000 - S 4.999

All
employed 
household

(7)

S6.6
30.2 
13.J

100.0
S 4.000 - S 4,999

All 
households

W

60.1 
27.4 
JLI 
100.0

S 4.000 - S 4.999

Men-pension 
wealth at Survey 
date-————.

Under 510.000 
S10.000 - S24.999 
12S.OOO - 149.999 
550.000 and over

22.3
52.2
12.9
12.6

100.0
S1B.OOO - 119.999

17.7
31.1
23.9

JLI
100.0

S2S.OOO - S29.999

19.6
30.7
22.0
t7.7

100.0
t24.000 - S24.999

27.0
31.5
19.0

JLi
100.0 

JW.OCO - 121.999

2S.2 
31.S 
19.9 
23.4

100.0
120,000 121.999

100.0 
S 8.000 . S 9.999

H.6
29. S 
10. t 
4.8

100.00 
S 8.000 - S 9.999

100.0 
t 8.000 - S 9.999

InvelvnUry un- 
eimloywient 
experienced by 
head of house 
hold In S years 
pr-er to survey

Ate of Head

100.0
-M
10*.0

100.0-Lft
MO.O

100.0 
— XiX 
100.4

•7.8
-LI

100.0

M. 2JLi
100.0

•i.o 
1M

100.0

01.1
JAI
100.0

83.6
JLi
MQ.O

24. S 
28.2

JLL
100.0
43

22.) 
30.2
22.0

JBA
UO.O 
V

U.I 
M.I 
17.9

JLft
WO.O 
41

21.1cc.o
20.4

JU.
100.0

41

25.7
26.8
20.7
JLI
100.0
42

2S.4
Z7.0 
22.1

JLL
100.0

30.7 
29.9 
23.3 
Jtl 
100.0 
41

20.0
20.9
22.0 

JLI 
MO.O
42

-4J

Occupation of 
Head

Emloyee - 
Unskilled 
Skilled i Military 
Clerical 
Sales 
Nanaotrlal 
Professional 

Self alloyed

0.0 
4. Z 

55.3 
2.7 
5.4 

19.8

100.0

3.7
I.6 

20.6
4.4 

21. S
II.4

JLI
100.0

6.8
I.2 

25.7
4.0 

24.5
II.1
23.4

100.0

2.0 
IS.S 
20.2
9.4 

17.6
 .2

JM
100.0

2.4
12.1
21.9
0.5

18.8 
9.2

JLI
100.0

11.5 
40(1 
12.6 
6.0 
4.5 
4.4

JSL1
100.0

11.5 
41.2 
15.9 
7.3 
T. 6 
5.1

JJLI
100.0

Tenurt

Home owner 
Renter

•urtte* of Cases 
(unwelpUd)

75.5
JLI
100.0

65.2
14.6

100.0

101

60.9
JLi
100.0

234

48.6
JL*
100.0

950

S2.0
48.0

100.0

1.054

51.7

100.0

1.192
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