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ABSTRACT

A first approximation model for estimating the value of 
publicly traded North American gold mining companies is 
developed. The Lotus 1-2-3-based forecasting model uses Echo 
Bay Mines Ltd., Freeport-McMoRan Gold Company, and Newmont 
Gold Company as examples.

Examining the historic financial statements provides 
information on the accuracy of the historic ratios and the 
types of financing used by management. This information is 
used to forecast the financial performances. The temporary 
debt account is used to estimate the free cash available to 
the shareholder for special dividends or to determine the net 
financing needs of the company. The horizon value has a 
tremendous impact on the present value of the company. 
Company rankings change with each method used to determine the 
horizon value. Further research into the most accurate method 
would be beneficial. The value of a share of common stock is 
the present value of the total dividends available to the 
shareholder plus the horizon value discounted to the present 
using the equity investors required rate of return.
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Chapter 1 
INTRODUCTION

It may be asked whether the art of mining is really 
profitable or not to those who are engaged in it.

—  Agricola, De Re Metallica

1.1 Objective and Scope
The objective of this study is to develop a quantitative 

model for the valuation of the common shares of North American 
gold mining companies. Three publicly traded North American 
gold mining companies will be used as examples, Echo Bay Mines 
Ltd., Freeport-McMoRan Gold Company, and Newmont Gold Company.

Historical company financial data provides the basis for 
valuation. This data also provides insight into the potential 
future financial performance of the company. Comparing the 
future financial performance of different gold mining 
companies can determine why their shares are valued 
differently.

The Savage model creates the historical income statement, 
balance sheet, and funds flow statement, and calculates the 
historical ratios. The historical income statement is 
analyzed to determine whether past performance sustains hope 
for the future. The historical balance sheet is analyzed to 
determine how financing has been raised to allow that which 
is technically possible. Finally, the historical ratios are
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analyzed to determine relationships expected to hold in the 
future.

The Savage model uses these ratios and, because the 
Savage model is production driven, input from the user as to 
the level of gold production and the price of gold in each 
forecast year to generate the pro forma income statement, 
balance sheet statement, and funds flow statement. The set 
of pro forma financial statements are used to determine the 
free cash available to the shareholder for special dividends 
and the horizon value of the stock. Total dividends (total 
dividends = declared dividends + special dividends) and the 
horizon value are discounted at the investors required rate 
of return to determine the present value of the common share.

Determining the price of gold is a complex process. For 
that reason, and because every gold mining company is faced 
with selling gold at the same price (the price determined by 
the market) , this study will not be concerned with how the 
price of gold is determined. The average price of gold 
expected in each forecast year is entered by the user and may 
be varied for sensitivity analysis.

1.2 Value of the Research
Investing in mining companies, particularly in gold 

mining companies, is a risky venture; the perceived rewards 
often overshadow the risks. In addition to considering the
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risks inherent in mining, the investor must be alert to 
fraudulent claims made by promoters of mines. Unfortunately, 
the mining business has a long history of swindling investors. 
The desire to get rich quick, "gold fever," has ruined many 
an otherwise prudent investor.

Investors who want to diversify their portfolios or to 
speculate by investing in gold mining companies will want to 
know how to estimate the value of the common shares. A 
forecasting model which allows a complete, internally 
consistent set of forecasts of company financial statements 
may prove to be a useful tool. One such model is the Lotus 
1-2-3-based FIN-D62 corporate forecasting model developed by 
Dr. William J. Breen, professor of finance at the J.L. Kellogg 
Graduate School of Management.

The Breen model, not specifically designed for mining 
companies, provides a methodology for modeling the financial 
performance of a firm. It uses temporary debt as the 
balancing account to determine the net financing shortfall or 
surplus of the firm. The surplus is free cash, and may be 
available to the shareholder for special dividends. The Breen 
model provides two estimates of the horizon value of the 
stock. The Breen model discounts the total dividends and the 
horizon value to the present to determine the present value 
of the stock.

The Breen model methodology was used to develop the
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Savage model. The Savage model offers investors a way to
model the future financial performance of North American gold 
mining companies and estimate the value of the common shares. 
The major income statement, balance sheet, and funds flow 
items, and the temporary debt account are used to determine 
the financing surplus or shortfall. The temporary debt 
account is used to determine the free cash that may be 
available to the shareholder for dividends. The horizon 
value, estimated by three methods, is discounted to the 
present and added to the present value of total dividends.

1.3 Purpose
The purpose of this study is to show investors that by 

modeling the future financial performance of a gold mining 
company, the value of the common shares may be estimated. 
Determination of the economic value of an asset is the essence 
of investment analysis. The economic value of an asset is the 
present value of the discounted stream of expected future cash 
flows produced by the asset. The value of a share of common 
stock to an investor is the present value of the stream of 
expected future total dividends accruing to that shareholder 
plus the horizon value discounted to the present.

1.4 Organization
This study is divided into chapters that discuss the
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Breen model, the origin of the Savage model, how the Savage 
model is used, and the results of the estimates of three North 
American gold mining companies. In addition, information 
about the technical factors that influence the financial 
performance are discussed. These factors are implicitly 
incorporated in the Savage model.

1.5 Background
The gold mining industry closely resembles a perfectly 

competitive industry. A large number of firms produce an 
identical product. None of the firms are large relative to 
the market as a whole. Each firm operates as if it were faced 
by a horizontal (infinitely elastic) demand curve. An 
individual company's decision on output will not affect price.

According to the United States Bureau of Mines (USBM), 
the estimated above-ground world stocks of gold, less 
industrial use, total about 2.7 billion ounces. Production 
in 1988 was estimated at 55 million ounces, or an increase in 
world inventory of about 2%. With the world increase in total 
inventories being so small, there are not many supply shocks 
to the price of gold. Every company can sell all the gold it 
mines at the prevailing market price.
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Chapter 2 
THE BREEN MODEL

2.1 Introduction
The Breen model has several features. It provides a 

tabular and graphical representation of the major income 
statement, balance sheet, and funds flow items for corporate 
data. The Breen model allows corporate data to be read into 
the program from a specially prepared data file at execution 
time. It creates forecasts of the complete set of income 
statement, balance sheet, and funds flow items based on a 
forecast of future sales growth and a series of 23 other 
ratios (Table 2.1). Initially all ratio values are assumed 
to have a value equal to the average of the ratios over the 
last 10 years. The ratios may be changed by the user for 
sensitivity analysis. The Breen model provides tabular and 
graphical representation of the forecasted values in the same 
format as the actual company data are presented. The Breen 
model predicts the stock price based on forecast total 
dividends, plus the horizon value, within a well-defined 
dividend discount valuation model.

The forecast accounts are internally consistent. 
Increases in net worth reflect exactly retained earnings plus 
outside equity financing. Changes in accumulated depreciation 
on the balance sheet exactly equal current depreciation
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Table 2.1 
The Breen Model Ratios

(1) SALES GROWTH (13) AVE SHRT/TOTDEBT
(2) AVE PC/SALES (14) AVE TAX RATE
(3) AVE OTHER/SALES (15) AVE PREF.DIV RATE
(4) AVE SGA/SALES (16) AVE PAYOUT
(5) AVE DEP/GPLANT (17) DIV. GROWTH
(6) AVE GPLANT/SALES (18) GROWTH INDICATOR
(7) AVE INTEREST RATE (19) PAYOUT INDICATOR
(8) AVE OTHER EXP/SALES (20) AVE ROE
(9) AVE CASH/SALES (21) AVE OCA/SALES

(10) AVE REC/SALES (22) AVE CHG DEE/TAX
(11) AVE INV/SALES (23) AVE PRICE/BOOK
(12) AVE PAY/SALES (24) AVE OA/GA
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charges, and so forth.
Within this set of accounts, there will be one balancing 

account, temporary debt. It measures the cumulative effect 
of all inconsistencies in both the assumed ratios and in the 
overall financing of the firm. The inconsistencies occur 
because the ratios used to forecast are the average of the 
historical ratios or a value determined by the user. Because 
the forecast will not balance exactly, an account to measure 
the difference is required. There are three possible outcomes 
for the temporary debt account: positive, negative, or zero. 
A positive temporary debt account indicates a net financing 
shortfall. A negative temporary debt account indicates a net 
financing surplus. The financing surplus is free cash, and 
is available to the shareholder for special dividends. A 
forecast which has merit, from a consistency perspective, 
would have had the various ratios and growth rates adjusted 
to make the temporary debt account equal to zero in each 
period. The temporary debt account will be discussed in more 
detail in Chapter 3.

The numbers which might be used in the Breen model could 
differ from published accounting data. A good traditional 
security analyst usually views published accounting numbers 
with some degree of suspicion. The Breen model provides 
consistent estimates of future free cash flows within the 
accuracy of the data which is input to the model, when all
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aspects of the firm's various inter-relationships are taken 
into account.

2.2 Breen Model Usage
The Breen model is sales driven. The user enters a 

growth rate for sales, in cell B68 of the worksheet. The rest 
of the model will be calculated based on the relationships 
between sales and the various other income and balance sheet 
items. All the income statement, balance sheet, and funds 
flow items are generated using the base year actual data and 
the 24 ratios given in the worksheet cells B68 to B92.

Two columns of model relationships or ratios are given 
in the worksheet in columns B and C, rows 68 through 92. The 
ratios in column C are those computed from historic data, and 
serve as a guideline for the ratios assumed to hold in the 
future, those given in cells B68 to B92. To change a model 
parameter, or ratio, the user would enter the new value in the 
appropriate cell in column B. For example, to change the 
assumed effective tax rate, the user would enter the new 
decimal in B82. When all new parameter values have been 
entered, the user must recalculate the various cell entries. 
To do this simply press the F9 key on the keyboard.

The model is menu driven. The possible activities are 
presented in a menu at the top of the screen. The user may 
choose which of the activities is desired by moving the cursor
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using the arrow keys on the keyboard. When the cursor is on 
the activity the user wants, the user presses return. The 
only data entry the user needs to do is to enter new ratio 
values in decimal form, .1 for 10%, even though they will be 
displayed in percentage format. The user may always get to 
the main menu by pressing ALT-M, pressing the ALT key and the 
M key at the same time.

2.3 Breen Model Relationships
The income statement, balance sheet, and funds flow items 

as they appear in the Breen model are listed in Tables 2.2,
2.3, and 2.4. The definition of the forecast is given for 
each item. The symbols are as follows:

A. (t-1) is the value for this variable at the end of 
last period.

B. (n), where n is a number from 1 to 24, and is the 
value of the ratio with this number, given in Table
2.1. For example, (11) would be the ratio of 
inventories to sales.

Thus SALES is sales last period, times one plus the 
assumed growth rate in sales. This would be represented as

SALES = (t-1) * [1+(1)]

2.4 Stock Price Calculation
One feature of the Breen model is that it provides a 

dividend discount type stock price estimator. The model
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Table 2.2 
The Breen Model Income Statement

NET SALES 
PENSION COSTS 
OTHER COSTS 
COST GOODS SOLD 
S.G.& A.
OPER. PROFIT 
DEPRECIATION 
INTEREST EXPENSE 
INCOME TAX 
OTHER EXPENSE 
NET INCOME 
PREF. DIVIDEND 
AVAIL. FOR COMMON 
COMMON DIVIDEND

= (t-1) * t1+(1)]
= SALES * (2)
= SALES * (3)
= PENSION COSTS + OTHER COSTS 
= SALES * (4)
= SALES - COST GOODS SOLD - S.G.& A.
= GROSS PLANT * (5)
= (TOTAL CURR. LIA. ♦ LONG TERM DEBT + OTHER LIAB.) at (t-1) * (7)
= (OPER. PROFIT - DEPRECIATION - INTEREST EXPENSE) * (14)
= SALES * (8)
= OPER. PROFIT - DEPRECIATION - INTEREST EXPENSE - INCOME TAX - OTHER EXPENSE
= PREF. STOCK * (15)
= NET INCOME - PREF. DIVIDEND
= (t-1) * (1+(17)] * (18) + AVAIL. FOR COMMON * (16) * (19)

Either (18)=0, or (19)=0, so that this is either a constant growth or constant payout model.
Actual forecast values may be entered directly as well.

Table 2.3 
The Breen Model Balance Sheet

ASSETS
CASH
RECEIVABLES 
INVENTORIES 
OTHER CURR. ASSETS 
TOTAL CURR. ASSETS 
GROSS PLANT 
ACCUM. DEPREC.
NET PLANT 
OTHER ASSETS 
TOTAL ASSETS
LIABILITIES 
TEMP DEBT

LIAB. 
CURR. LT DEBT 
PAYABLES,ETC. 
TOTAL CURR. LIA. 
LONG TERM DEBT 
DEFERRED TAX 
OTHER LIAB.
PREF. STOCK 
COMMON EQUITY

SALES
SALES
SALES
SALES

(9)
(10) 
(11) (21)

CASH + RECEIVABLES + INVENTORIES + OTHER CURR. ASSETS 
SALES * (6)
(t-1) + DEPRECIATION (from Income statement)
GROSS PLANT - ACCUM. DEPREC.
GROSS PLANT * (24)
TOTAL CURR. ASSETS + NET PLANT ♦ OTHER ASSETS

= TOTAL ASSETS - TOTAL CURR. LIA. - LONG TERM DEBT - DEFERRED TAX - OTHER 
- PREF. STOCK - COMMON EQUITY

= LONG TERM DEBT * <(13)/[1 - (13)]}
= SALES * (12)
= CURR. LT DEBT + PAYABLES,ETC.
= (t-1) >  INCREASE LONG TERM DEBT 
= DEFERRED TAX (t-1) + [(22) * INCOME TAX]
= Constant value usually equal to last actual value.
= Constant value usually equal to last actual value.
= (t-1) + (AVAIL. FOR COMMON - COMMON DIVIDEND) + INCREASE OUTSIDE EQUITY

TOTAL LIABILITIES + EQUITY = TEMP DEBT + TOTAL CURR. LIA. + LONG TERM DEBT + DEFERRED TAX + OTHER LIAB.
♦ PREF. STOCK + COMMON EQUITY
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Table 2.4
The Breen Model Funds Flow Statement

INFLOWS 
NET INCOME 
INCREASE LT DEBT 
INCREASE DEF. TAX 
INCREASE PREF STOCK 
INCREASE OTHER 
INCREASE OUTSIDE EQ. 
DEPRECIATION (B.S.) 
INCREASE TEMP DEBT 
TOTAL
OUTFLOWS
INCREASE WORK CAP 
CAPITAL SPENDING 
PREF. DIV.
COMMON DIVIDEND 
TOTAL

NET INCOME (from Income statement)
Change in LONG TERM DEBT [t - (t-1)]
Change in DEFERRED TAX 
Change in PREF. STOCK 
Change in OTHER LIAB.
Inputted change in outside equity (new equity) 
Change in ACCUM. DEPREC.
Change in TEMP DEBT 
Sum of all INFLOW items

Change in TOTAL CURR. ASSETS - change in TOTAL CURR. LIA. 
Change in GROSS PLANT + change in OTHER ASSETS 
PREF. DIVIDEND (from Income statement)
COMMON DIVIDEND (from. Income statement)
Sum of all OUTFLOW items
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discounts the total dividends for each of the next 10 years 
at a discount rate entered by the model user. To this present 
value it adds the horizon value to get the stock price 
estimate. The horizon value is calculated in one of two ways. 
The first uses the price-to-book ratio as a horizon constant. 
The user enters the estimated ratio of price to book value 
which he/she thinks will hold at the end of year 10. This 
ratio is then multiplied by the book value forecast by the 
model at the end of year 10 to get an estimate of the price 
at the end of year 10. This price is then discounted to get 
the horizon value.

The second uses a constant growth model. The model 
assumes that after year 10 the constant growth model

P = D/(k-g)

where P is the stock price, D is the dividend, k is the 
discount rate, and g is the growth rate of the dividend is a 
good approximation for the price at the end of year 10. This 
estimated year-end 10 price is then discounted to get the 
horizon value. The actual calculation multiplies [1/(k-g)] 
by the present value of the year 10 dividend estimate.
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Chapter 3 
THE SAVAGE MODEL

3.1 Introduction
The Savage model, in Lotus 1-2-3 WK1 format is included 

in the thesis cover pocket on a 360 Kbyte disk. Like the 
Breen model, company financial data from a specially prepared 
data file is read into the Savage model. See Appendix A. 
The Savage model creates the historical income statement, 
balance sheet, and funds flow statement, and calculates 
historical ratios. It uses these ratios to create an 
internally consistent pro forma income statement, balance 
sheet, and funds flow statement. The Savage model uses 
temporary debt as the balancing account to determine the free 
cash available to the shareholder for special dividends. It 
estimates the horizon value and discounts the total dividends 
and horizon value to the present, given the discount rate. 
Accounts with a major impact on the future financial 
performance of the company may be entered through the use of 
a menu. Every account in the model may be adjusted by the 
user manually, allowing a great deal of flexibility for 
sensitivity analysis.

The Savage model differs from the Breen model in a number 
of ways: Its major income statement, balance sheet, and funds 
flow statement items are tailored specifically for North
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American gold mining companies ; it is production driven rather 
than sales driven; it offers three ways to estimate the 
horizon value of the stock? and it calculates the cost of 
equity, Ke, and uses this as the first estimate of the 
discount rate.

3.2 Savage Model Ratios
Most of the ratios are based on the relationship of the 

item in the financial statement to one of the following 
parameters: ounces produced, revenue, total assets, number of 
shares outstanding (Table 3.1).

The per ounce ratios consist of costs of goods sold? 
selling, general, and administrative costs ? exploration costs ? 
depreciation, depletion, and amortization ? and property, 
plant, and equipment. Costs are a function of the ounces 
produced because the price of gold does not affect the costs 
to produce the gold, but rather the quantity of gold that may 
be produced. The model does not calculate depreciation,
depletion, and amortization schedules. The user forecasts 
depreciation, depletion, and amortization charges on a per 
ounce basis which can be varied. An enhancement to the Savage 
model would be a routine to calculate the tax depreciation, 
depletion, and amortization, and a routine to calculate the 
book depreciation, depletion, and amortization. This will not 
only give a more accurate depreciation, depletion, and
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Table 3.1
The Savage Model Ratios

1) PRODUCTION (23) AVE OTHER LIAB./TA
2) GOLD PRICE (24) AVE DEFERRED TAX/TA
3) AVE COGS/OUNCE (25) P STK REDEMPTION VALUE
4) AVE S,G&A/OUNCE (26) COMMON STOCK PAR VALUE
5) AVE EXPLOR. COST/OUNCE (27) AVE COMMON SHARES OUT
6) AVE DEPR. COST/OUNCE
7) AVE OTHER INCOME (EXPENSE)/REVENUE
8) AVE INTEREST EXPENSE (Kd)
9) AVE EFFECTIVE TAX RATE
10) PREF. DIV RATE
11) COMMON PAYOUT
12) DIVIDEND DECLARED
13) AVE CASH & EQ./REVENUE
14) AVE RECEIVABLES/REVENUE
15) INVENTORIES are based on the regression equation
16) AVE OTHER CURRENT ASSETS/REVENUE
17) AVE GROSS PP&E/OUNCE
18) AVE OTHER ASSETS/REVENUE
19) AVE CURR./LONG TERM DEBT
20) AVE ACCOUNTS PAY/REVENUE
21) AVE OTHER CL/REVENUE
22) AVE LONG TERM DEBT/TA
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amortization account but also a more accurate deferred tax 
account. The property, plant, and equipment account was 
regressed to production to determine the level of property, 
plant, and equipment required for a given level of production. 
The relationship of property, plant, and equipment to the 
ounces produced is obvious. The fluctuating gold price does 
not have an effect on the level of assets required to produce 
an ounce of gold.

The revenue ratios consist of other income (expense), 
cash and equivalents, receivables, other current assets, other 
assets, accounts payable, and other current liabilities. The 
assets and short-term liabilities are assumed to be a function 
of the revenue generated because the revenues affect the 
ability to increase assets and decrease liabilities.

The total asset ratios consist of long-term debt, other 
liabilities, and deferred tax. The level of long-term 
liabilities are assumed to be a function of the total assets 
because the assets of mining companies are long term in 
nature. The company will most likely use long-term financing 
instruments to obtain them. Because the model does not 
calculate depreciation, depletion, and amortization schedules 
for tax and reporting purposes, it was felt the relationship 
of deferred tax to total assets would be a reasonable 
approximation. Janson, Knup, and Wright (1985) determined the 
deferred tax to total asset ratio for nonferrous metals
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companies in 1982, 1983, and 1984 to be 6.9%, 6.3%, and 6.2%. 
When the historical deferred tax to total asset ratios for the 
three companies in this study were examined, the same level 
was found to exist as in the Janson, Knup, and Wright study.

The per share ratios consist of the preferred dividend 
rate, common stock par value, and the common dividends 
declared. Obviously, the level of these accounts depends on 
the number of shares outstanding.

Certain other ratios were developed because it was felt 
that a relationship with one of the four categories described 
above would not be suitable. These ratios are interest 
expense, effective tax rate, common payout, inventories, and 
current long-term debt.

Interest expense is the cost of debt calculated as a 
function of the historical interest expense and total debt. 
The effective tax rate is a percentage of taxable income. 
The common payout is a function of available for common. 
Regression was used to determine the level of inventories that 
would be held based on the level of production and the price 
of gold. It is expected that the level of inventories would 
be directly proportional to production and inversely 
proportional to the price of gold. Increases in production 
would cause inventories to increase to cover the increased 
operating needs. As the price of gold increases, the level 
of inventories is expected to decrease to take advantage of
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the higher price. As the price of gold decreases, the level 
of inventories is expected to increase in anticipation of 
higher prices. The forecast inventory account is calculated 
using the regression equation, the level of production, and 
the price of gold. Current long-term debt is a function of 
long-term debt.

3.3 Savage Model Usage
The income statement, balance sheet and funds flow items 

as they appear in the Savage model are listed in Tables 3.2,
3.3, and 3.4. The definition of the forecast is given for 
each item. The symbols are as follows:

A. (t-1) is the value for this variable at the end of 
last period.

B. (n) , where n is a number from 1 to 27, and is the 
value of the ratio with this number, given in Table
3.1. For example, (3) would be the ratio of cost of 
goods sold to ounces produced.

Thus COST OF GOODS SOLD is the ounces of gold produced 
times the average COST OF GOODS SOLD/OUNCE. This would be 
represented as

COST OF GOODS SOLD = (1) * (3)

The initial ratios used to create the pro forma income 
statement, balance sheet, and funds flow statement are the 
average values for the historical period analyzed. The
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Table 3.2
The Savage Model Income Statement

REVENUE
COSTS OF GOODS SOLD 
S,G&A
EXPLOR. COST 
DEPR, DEPL, & AMORT 
EARNINGS FROM OPERATIONS 
OTHER INCOME (EXPENSE) 
INTEREST EXPENSE 
EARNINGS BEFORE TAX 
INCOME TAX 
NET INCOME 
PREFERRED DIVIDENDS 
AVAILABLE FOR COMMON 
COMMON DIVIDEND

1)
1)
1)
1)
1)

(2)
(3)
(4)
(5)
(6)

EXPLOR. COST - DEPR, DEPL, & AMORT= REVENUE - COGS - SG&A
- REVENUE * (7)
= (TOTAL ASSETS - PREF STOCK - COMMON EQUITY) at (t-1) * (8)
= EARNINGS FROM OPERATIONS + OTHER INCOME (EXPENSE) - INTEREST EXPENSE 
= EARNINGS BEFORE TAX * (9)
- EARNINGS BEFORE TAX - INCOME TAX
= Constant value usually equal to zero 
= NET INCOME - PREFERRED DIVIDEND 
= (12) * (27) or AVAILABLE FOR COMMON * (11)

Table 3.3
The Savage Model Balance Sheet

ASSETS
CASH AND EQUIVALENTS
RECEIVABLES
INVENTORIES
OTHER CURRENT ASSETS
TOTAL CURRENT ASSETS
GROSS PP&E
ACCUM DEPR, DEPL, & AMORT
NET PP&E 
OTHER ASSETS 
TOTAL ASSETS

REVENUE * (13)
REVENUE * (14)
Regression equation using (1) and (2)
REVENUE * (16)
Sum of above four items 
(1) * (17)
(ACCUM DEPR, DEPL, & AMORT) at (t-1) + current DEPR, DEPL, AMORT from
the Income statement
GROSS PP&E - ACCUM DEPR, DEPL & AMORT
REVENUE * (18)
TOTAL CURRENT ASSETS + NET PP&E + OTHER ASSETS

LIABILITIES 
TEMPORARY DEBT
CURRENT LONG TERM DEBT 
ACCOUNTS PAYABLE 
OTHER CURRENT LIABILITIES 
TOTAL CURRENT LIABILITIES 
LONG TERM DEBT 
OTHER LIABILITIES 
DEFERRED TAXES 
TOTAL LIABILITIES 
P STK REDEMPTION VALUE 
COMMON STOCK PAR VALUE 
CAPITAL SURPLUS 
RETAINED EARNINGS 
COMMON EQUITY 
TOTAL LIAB. AND EQUITY

TOTAL ASSETS - TOTAL CURRENT LIABILITIES - LTD - OTHER LIABILITIES 
- DEFERRED TAX - P STK - COMMON EQUITY 
LTD * (19)
REVENUE * (20)
REVENUE * (21)
Sum of above four items 
TOTAL ASSETS * (22)
REVENUE * (23)
TOTAL ASSETS * (24)
TOTAL CURRENT LIABILITIES + LTD + OTHER LIABILITIES + DEFERRED TAXES 
Constant value usually equal to zero 
(26) * (27)
CAPITAL SURPLUS at (t-1) + increase
RETAINED EARNINGS at (t-1) + AVAILABLE FOR COMMON - COMMON DIVIDEND 
COMMON STOCK PAR VALUE + CAPITAL SURPLUS + RETAINED EARNINGS 
TOTAL ASSETS
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Table 3.4
The Savage Model Funds Flow Statement

SOURCES 
NET INCOME
INCREASE CURRENT LT DEBT 
INCREASE ACCOUNTS PAYABLE 
INCREASE OTHER CURRENT LIAB 
INCREASE LTD 
INCREASE DEFERRED TAX 
INCREASE OTHER LIABILITIES 
DEPR, DEPL, & AMORT 
INCREASE TEMP DEBT 
INCREASE PREFERRED STOCK 
INCREASE COMMON EQUITY
TOTAL SOURCES

: NET INCOME (from Income statement)
: change in CURRENT LT DEBT [t-(t-l)]
= change in ACCOUNTS PAYABLE 
= change in OTHER CURRENT LIAB 
: change in LONG TERM DEBT 
= change in DEFERRED TAX 
: change in OTHER LIABILITIES 
: DEPL, DEPR, & AMORT (from Income statement)
: change in TEMP DEBT 
: change in PREFERRED STOCK
(COMMON EQUITY - COMMON EQUITY at (t-1) + (NET INCOME - PREF DIVIDENDS 
- COMMON DIVIDENDS)

= Sum of all SOURCES
USES
CASH AND EQUIVALENTS 
RECEIVABLES 
INVENTORIES 
OTHER CURRENT ASSETS 
CAPITAL SPENDING 
PREFERRED DIVIDENDS 
COMMON DIVIDENDS 
TOTAL USES

change in CASH AND EQUIVALENTS 
change in RECEIVABLES 
change in INVENTORIES 
change in OTHER CURRENT ASSETS
(PP&E + OTHER ASSETS) - (PP&E + OTHER ASSETS) at (t-1) 
PREFERRED DIVIDEND (from Income statement)
COMMON DIVIDEND (from Income statement)
Sum of all USES
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average historical ratios are a reasonable first approximation 
for the future and may be varied by the user for sensitivity 
analysis.

There are two maj or steps that should be undertaken 
before forecasting. First, the user should understand how the 
technical factors affect the financial performance of the 
company. These factors are discussed in Chapter 4. Second, 
the user should analyze the historical income statement, 
balance sheet, and funds flow statement to determine whether 
the historical average of each ratio is reasonable, and to 
determine financing trends. This will be discussed in Chapter
5.

Forecasting requires the user to input the ounces of gold 
produced or the growth rate in production in each forecast 
year, and the expected price of gold in each forecast year. 
The Savage model uses these two parameters and the 
relationships of the financial statement items to these 
parameters to create the pro forma income statement, balance 
sheet, and funds flow statement. Once all the ratios have 
been reviewed and are the values the user believes are the 
best estimates of the future, the temporary debt account is 
reviewed.

The temporary debt account will tell you when and the 
amount of funds required or when and the amount of surplus 
funds based on the assumptions used in the forecast. If the
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account is zero, and the user is satisfied with the ratio 
values, there are no further adjustments necessary. If, 
however, the temporary debt account is positive, and the user 
is satisfied with the ratio values, the user must decide how 
funds are going to be raised to finance the assumed level of 
production. Understanding how management has raised funds in 
the past will give a good indication of how they will raise 
funds in the future. Reviewing the historical capital 
structure of the company will provide these insights. The 
amount of positive temporary debt is added to one or more 
accounts until the temporary debt account is equal to zero in 
each forecast year. Long-term liabilities are usually the 
first accounts used? however, depending on the magnitude of 
the temporary debt account, funds may come from issuing common 
equity, increasing short-term liabilities or decreasing the 
cash account. The user is responsible for making these 
decisions and it is assumed that the decisions will closely 
approximate the actions management would take. If the 
temporary debt account was positive, the only dividends paid 
will be the declared dividends.

If the temporary debt account is negative, and the user 
is satisfied with the ratio values, the user must decide how 
the funds are going to be used. The negative temporary debt 
account is free cash. It is not required to fund the expected 
level of production and may be used for a number of purposes.
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The free cash may be used to increase the cash account, pay 
down short term liabilities, pay down long term liabilities, 
or pay a special dividend to the shareholder. The free cash 
is not required for operations because the forecast accounts 
are based on relationships already considered accurate. The 
shareholder may expect that this free cash would be paid out 
as special dividends. Adding the free cash from the negative 
temporary debt account to the declared dividend account until 
the temporary debt account is zero, will determine the total 
dividends available to the shareholder.

Once the temporary debt account has been zeroed, the 
horizon value may be estimated and discounted to the present 
with the total dividends. The methods used to estimate the 
horizon value will be discussed in detail in Chapter 6.
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Chapter 4 
TECHNICAL FACTORS

A prudent owner, before he buys shares, ought to go 
to the mine and carefully examine the nature of the 
vein, for it is very important that he should be on 
his guard lest fraudulent sellers of shares should 
deceive him.

—  Agricola, De Re Metallica

4.1 Introduction
The technical factors that influence or determine the 

size, stability, and sustainability of operating earnings are 
geology, reserves, mining, processing, refining, and 
environmental constraints. It is not the intention here to 
provide a detailed discussion on the principles of mining. 
For that the reader is referred to the Selected References.

It is not practical to examine all the veins in all the 
mines before buying shares in a company. The Securities and 
Exchange Commission (SEC) attempts to keep fraudulent sellers 
of mining shares from deceiving the investor by requiring 
issuers of common stock or other securities to the public to 
report annual information pertaining to their mining 
operations. A prudent investor would be wise to examine, with 
some degree of skepticism, at least the company's annual and 
10K reports to determine the nature of the company's mining 
operations. A full understanding of this information can be 
extremely enlightening.

MTHTJB LXKES LIBRARY 
COLOV':;C d  SZNEt
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4.2 Geology
Detailed geologic information about the deposit must be 

determined before a geologic resource may be classified as a 
proven reserve. This includes information on the size, shape, 
type, location, and grade of the deposit. This information 
will determine the mining method and processing technology 
required to extract the gold.

To obtain this information, capital must be budgeted for 
an exploration program. The yearly exploration expense is 
accounted for in the income statement and is a function of the 
size of the exploration budget and the success of the 
exploration program.

4.3 Reserves
Reserve grade is generally stated in terms of ounces of 

gold per ton of ore. The more ounces of gold per ton of ore, 
the higher the grade. Grade affects the profit per ton of ore 
and the level of costs needed to recover the gold. The 
economic cutoff grade, given the price of gold, is the grade 
at which it is no longer profitable to extract the ore. 
Reserves constitute a constraint upon the size, stability, and 
sustainability of expected future revenues and growth and are 
also a measure of the riskiness of the expected revenues and 
growth. If the reserves are not sufficient to sustain 
production or to allow for growth in production, revenues
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cannot be expected to grow, and the expected value of the 
company will be judged accordingly.

The investor should understand that the reported reserves 
are based on economic and legal factors at the time of the 
reserve estimation. This implies that reserves are dynamic, 
and that the reported reserves may be different from the 
current reserves, depending on economic and legal conditions.

4.4 Minina
After the gold reserve has been geologically evaluated 

and outlined, a mining method must be selected that is 
physically, economically, and environmentally amenable to 
producing gold. The mining method will determine the amount 
of gold capable of being produced on a yearly basis.

Three mining methods are used to produce gold in North 
America: open pit, underground, and placer. Each method has 
different costs associated with it. The most common mining 
method in the United States, open pit mining, accounts for 
about 82% of gold production. In Canada more than 80% of 
recoverable gold is produced by underground methods. None of 
the companies under investigation use the placer method.
Open pit mining is used for deposits located near the surface. 
The advantages of open pit mining are higher productivity, 
greater concentration of operations, higher output, lower 
capital and operating costs per ton mined, greater geological
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certainty, easier exploration, less limitation on size and 
weight of machines, better recovery of mineral, simplified 
engineering and planning, and greater safety. The 
disadvantages are mostly environmental and include waste 
disposal, noise, dust, blasting vibrations, and land 
reclamation.

Underground methods are used to recover ore that is too 
deep to extract using open pit methods. The decision to use 
an underground method is based on the location of the deposit, 
existing technology, and the economics at the time of the 
decision. The major costs that cause increased operating 
costs in underground mines are ventilation, roof and ground 
control, dilution, productivity decrease, and equipment. The 
significantly higher grade of ore in underground mines usually 
covers the increased operating costs.

4.5 Processing
Once the gold-bearing ore has been mined, the gold must

be extracted from the ore.
Gold nearly always occurs in metallic form. If the 
particles are relatively coarse, larger than 70 
microns, and are not physically attached to other 
particles, they can be recovered by gravity 
concentration techniques that take advantage of 
gold's relatively high specific gravity (19.3) 
relative to most gangue minerals (2.5 to 3.0) . Gold 
concentrates recovered in this manner can be sold 
directly to a smelter or refinery. (McNulty 1988)
Most gold ores, however, are treated by dissolving the
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gold from the ore using dilute sodium cyanide solution, either 
after the ore has been finely ground, or by newer heap 
leaching techniques.

Heap leaching typically recovers 65% to 70% of the gold 
from the ore. High grade ores require a better recovery than 
heap leaching offers. Percentage recovery from conventional 
milling methods typically run in the low 901 s. The extra 20% 
recovery will more than pay for the extra capital and 
operating costs, if the grade warrants.

Conventional milling is much more complicated and much 
more expensive than heap leaching because of the extra expense 
of crushing and grinding the ore and the additional costs 
associated with leaching the ore in agitation tanks.

Heap leaching was developed to treat lower grade ores, 
particularly the disseminated oxide ores found in the Western 
United States. The method allows for economical extraction 
of lower grade ores owing to lower capital and operating 
costs.

Refractory ores contain gold that is very finely 
disseminated throughout the ore. Even if the ore is ground 
to minus 200 mesh, the micron size particles of gold 
associated with the pyrite cannot be reached by the cyanide 
and dissolved. For this reason refractory ores will require 
more processing and in turn will be more expensive to treat 
than conventional or heap leachable ores.



T-3534 30

4.6 Refining
The final product of gold mining companies is usually 

unrefined gold bullion or dore bars. Bullion is gold or 
silver that is poured in bars or ingots. Dore is mixture of 
gold and silver. The dore or unrefined gold bullion is sent 
to a refinery for removal of impurities. The gold mining 
company, under various arrangements, pays the refinery to 
purify the gold and silver. The gold and silver is then sold 
at prices based upon market price.

4.7 Environmental Constraints
Strict environmental regulations have increased capital 

and operating costs of the mines. The potential liability for 
the clean up of an old mine site can have a significant impact 
on size, stability, and sustainability of earnings of the 
company. Suits brought against companies for clean-up costs 
have amounted to tens of millions of dollars for a single 
site. Future liability for environmental clean up can be 
expected as the regulations become even stricter. The company 
is not only responsible for ail the environmental damage they 
do to a property, but also all the damage that occurred in the 
past. An environmental assessment of properties will, 
therefore, become more important as the regulations become 
stricter.
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4.8 Summary
Reserves constrain the total amount of gold that can be 

produced and sold. The price of gold affects the reserve base 
and economic cutoff grade. The type and grade of the deposit 
will determine the mining and processing method required to 
extract the gold. The mining and processing method, in turn, 
will determine the quantity of gold that can be produced, and 
the cost of production. The quantity of gold produced 
controls the amount of gold sold and the size of revenues 
generated. The more gold a company can produce and sell, the 
greater the revenues. Production costs are a significant 
portion of the total costs of producing gold. The more cost- 
effective the production, the greater the operating earnings.

The relationships between the technical and financial 
factors are implicit in the model. Specifying the level of 
total costs takes the technical factors into consideration.
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Chapter 5 
HISTORICAL FINANCIAL PERFORMANCE

What wonder then if we find the incompetent miner 
suffers loss, while the competent one is rewarded 
by an abundant return from his mining.

—  Agricola, De Re Metallica

5.1 Introduction
In this chapter, the investor will be shown that 

information useful in forecasting may be gained by analyzing 
the historical financial statements. The purpose of analyzing 
the historical statements is to determine whether the average 
ratio is a reasonable approximation, and to determine 
financing trends. If for example, the average of the long
term debt to total assets account is 5.65%, and the five 
historic values are 28.1%, 0.1%, 0%, 0%, and 0% the user must 
decide if 5.65% should be used in the forecast or if 0% seems 
to be a better estimate of the long-term debt management will 
allow. This procedure is followed for all the ratios until 
the user is satisfied with each value.

Variables with a major impact on the financial 
performance of the company are the production rate, the price 
of gold, operating and capital costs, cost of debt, taxes, 
property, plant, and equipment, capital structure, and 
dividend policy.
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5.2 Production
Production is the most important variable in the revenue 

equation once the decision to exploit the deposit has been 
made. The decision to exploit the deposit necessarily assumes 
the price of gold. It is also the variable that the company 
has the most control over. The Savage model is production 
driven. The user enters the estimated ounces of production 
or the annual growth rate in production in each forecast year. 
The historic growth rates in production for the three 
companies examined over the past five years have been 35.57%, 
10.44%, and 55.29%, for Echo Bay, Freeport Gold, and Newmont 
Gold. Echo Bay and Newmont Gold have expanded their 
production and reserve capacities rapidly in the last few 
years causing the high growth rates (Figures 5.1 and 5.2). 
Their expansion programs, now almost fully complete, were 
designed to achieve a certain level of production. The 
historic growth rates are not anticipated in the future as 
this target level is reached in 1990. The growth rate for 
Freeport Gold is expected to decrease only slightly. Freeport 
Gold has expanded its refractory ore capacity at its existing 
mines. Future increases in production will require additional 
properties.

5.3 Gold Price
The Savage model does not attempt to forecast the price
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Figure 5.1 Gold Production, Actual and Estimated, 1982-1993
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of gold, the variable over which a company has very little 
control. The company may be able to influence the average 
price of gold realized in the short run through hedging 
activities. The Savage model takes all hedging activities 
into consideration by using the average price per ounce 
received for all the gold produced by the company in each 
forecast year. The Savage model allows the user to perform 
sensitivity analysis to determine the impact the price of gold 
has on the financial performance of the company. The average 
yearly market price of gold from 1984 to 1988 has ranged from 
a low of $317.32 to a high of $446.55. The three companies 
examined have been able to sell their gold close to the 
average market price (Figure 5.3).

5.4 Costs
The model separates the major cost groups, allowing the 

user a great deal of flexibility in determining the expected 
total production costs per ounce. The major groups are cost 
of goods sold, selling, general and administrative costs, 
exploration costs, ' and depreciation, depletion, and 
amortization costs.

Cost of goods sold are typically the production costs and 
should include mining, processing, transportation, 
maintenance, and royalty costs on a per ounce basis. Selling, 
general, and administrative costs include overhead costs both
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Figure 5.3 Average Gold Prices Realized, 1980-1989
Data for Newmont Gold unavailable prior to 1985.
Data for Freeport Gold unavailable prior to 1984.
Data for Echo Bay unavailable prior to 1982.
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corporate and mine specific on a per ounce basis. Exploration
costs are the expensed costs of exploration on a per ounce
basis. Depreciation, depletion, and amortization costs are
on a per ounce basis.

Controlling costs, as in any business, is important to
profitability. Open pit and underground mining methods have
different kinds of costs associated with them (Figure 5.4).
Open pit methods typically are less expensive. That does not
necessarily mean that an open pit mine will be more profitable
than an underground mine.

The low cost per ton mining method may dilute the ore
with enough waste to cause the total cost of mining, milling,
and handling to be greater than a higher cost per ton method
that is more selective. The choice of a selective or
nonselective method is an important primary step in the
decision process.

Thomas and Boyle (1986) illustrate this point.
In the late 1970*5, a small (450-mt/d) underground 
mine was utilizing a relatively high-cost cut-and- 
fill mining method to produce ore grading a very 
high 12 to 13 g/mt. After the spectacular runup in 
gold prices during 1978, 1979, and early 1980, a 
decision was made by management to increase the 
operation's milling capacity by nearly three times, 
which meant that a comparable increase to the 
underground mining capacity was required. To 
achieve this increase in milling capacity, 
management decided to convert the mining method from 
the high-cost cut-and-fill method to a low-cost, 
high-tonnage long-hole open stoping method. The 
change was instituted quickly, but possibly too 
quickly because the recoverable yield of gold at



Do 
I 

Ia
rs

 
pe

r 
o

u
n

ce

T-3534 39

400
380
360
340
320
300
280
260
240
220
200
180
160
140
120

100 1982 1983 1984 1985 1986 1987 1988 1990

□ Uhderground + Open P i t  Ml 11 o Open P it  Leach

Figure 5.4 Weighted Average U.S. Gold Production Costs 
1982-1990



T-3534 40

the mill fell from 12.92 g/mt of ore in 1979 to 7.8
g/mt in 1980 and to an extremely low 4.5 g/mt in
1981. This was a decrease of 65 percent in the 
recoverable grade over just a two year period and 
a decrease of 44 percent in overall gold production 
from 1979 through 1981, despite a 60 percent 
increase to the mill's ore feed capacity. In
addition, increased capital expenditures and 
declining output coincided with falling gold prices 
during 1980 and 1981. In 1982, to save the
operation, the company decided to revert to its 
high-cost cut-and-fill method in the majority of 
its stopes, thus raising the mill feed back up to 
its normally high range.
The cash cost per ounce of production is the most 

published cost in the literature. It is also the most 
deceiving because the components of cash cost vary among 
companies. Echo Bay does not define a cash cost but rather 
cash production cost and includes mining and processing costs. 
Freeport Gold does not define a cash cost but rather a unit 
production cost and includes mining, processing, and 
maintenance costs. Newmont Gold includes production costs, 
royalties, and selling, general and administrative costs. The 
investor should be careful when comparing cash costs to make 
sure the components of each are the same. The operating 
profit per ounce is the total cost less the price of gold 
(Figure 5.5).

It is not correct to assume that the cash cost reported 
is the same as the variable cost of production. Economic 
theory states that production should continue as long as the 
variable costs are covered. It is difficult to determine the 
variable cost of production with the information provided in
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the published data. In addition, each mine will have a 
different variable cost structure. The decision to produce, 
therefore, will be mine specific.

The historical average cost of goods sold for Echo Bay 
is $213.59 per ounce? for Freeport Gold, $163.94 per ounce? 
and for Newmont Gold, $185.90 per ounce. The numbers show 
Echo Bay's inclusion of some high cost mines.

Historical average selling, general and administrative 
costs for Echo Bay is $27.60 per ounce? for Freeport Gold, 
$60.00 per ounce? and for Newmont Gold, $12.18 per ounce. The 
numbers suggest two things: 1) a certain level of overhead
and administrative costs are required, regardless of the 
amount of production, and that spreading the S,G&A costs over 
more production reduces the cost per ounce charge? and 2) 
that Freeport Gold pays more corporate overhead to its parent 
than does Newmont Gold. It can be expected that Newmont Gold 
will incur higher administrative costs because of expanded 
production.

The tax treatment of exploration expenses can affect the 
financial performance of a mining company. Expenses incurred 
in the exploration of mineral deposits are deductible in the 
year incurred. Exploration expenses are defined as those 
expenditures incurred in determining the existence, location, 
extent, or quality of the deposit before the beginning of the 
development stage of the deposit. Exploration expenses also
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include those expenses normally associated with prospecting,
such as preliminary geological surveys, obtaining the right
of entry permission from landowners, and geochemical surveys.
The costs associated with the acquisition of mineral lands are
not considered exploration expenses, and therefore are not
expensible but must be capitalized. Acquisition costs are
capitalized through the depletion allowance.

Historical average exploration cost per ounce for Echo
Bay is $10.68 per ounce? for Freeport Gold, $52.76 per ounce?
and for Newmont Gold, $7.69 per ounce. The numbers suggest
Freeport Gold expenses as much of its exploration costs as
possible while Echo Bay and Newmont Gold do not.

The depletion basis consists of acquisition costs and
associated fees, plus capitalized exploration expense. Gentry
and O'Neil (1984) discuss the importance of the depletion
allowance to mining companies.

One of the most important aspects of mineral 
enterprises of US corporations is the influence of 
the depletion allowance on cash flow. This 
allowance permits mineral producers to claim sizable 
federal income tax deductions not available to other 
industries, and these deductions significantly 
increase cash flows in mining.
When depletion, depreciation, and amortization are 

calculated on a per ounce basis, the average historical cost 
for Echo Bay is $61.58 per ounce? for Freeport Gold, $55.69 
per ounce? and for Newmont Gold, $30.12 per ounce. Newmont 
Gold is expected to increase its depletion, depreciation, and
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amortization charges per ounce to reflect their recent 
increase in assets.

5.5 Cost of Debt
The cost of debt (Kd) is the reported historical interest 

expense (F) divided by total debt (D) . Total debt includes 
all current liabilities as well as long-term liabilities from 
the balance sheet.

Determining the mixture of long-term debt, short-term 
debt, interest bearing debt, and noninterest bearing debt will 
help explain the historical cost of debt (Table 5.1). Long
term debt includes interest-bearing bank loans, interest 
bearing gold loans and noninterest-bearing deferred taxes. 
Short-term debt includes the current portion of long-term 
debt, accounts payable, and other short-term liabilities. The 
historical cost of debt has been very low because the 
companies have avoided long-term interest-bearing debt as a 
source of financing.

Echo Bay's historical average cost of debt is 1.62%. 
Freeport Gold has not had any interest bearing debt for the 
last four years and, therefore, has not reported interest 
expense for the last four years. Its cost of debt is zero. 
Newmont Gold's historical average cost of debt is 4.72%. 
Newmont Gold has decreased its cost of debt every year. See 
Figure 5.6.
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Figure 5.6 Cost of Debt, 1982-1988
Freeport Gold's Cost of Debt was zero from 1985-1988. 
Newmont Gold's Cost of Debt prior to 1985 is unavailable.
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5.6 Taxes
Mining projects have been taxed at different levels in 

the past owing to the varied tax policies of individual states 
and the federal government. With government's concern over 
tax reform, it is difficult to determine what the future may 
hold. Certain tax policies can have a significant effect on 
mine operating costs. The model allows the effective annual 
corporate tax rate to be varied. In this way the company's 
sensitivity to tax rates can be determined.

Echo Bay's historical average tax rate is 21.33%, 
Freeport Gold's is 15.79%, and Newmont Gold's is 32.38%.

5.7 Property. Plant, and Equipment
Production is limited by the level of property, plant, 

and equipment. Regressing property, plant, and equipment to 
production determines the average historical level required 
to produce an ounce of gold.

Forecast production is multiplied by this value to 
determine the level of property, plant, and equipment required 
in the future. This account may be varied for different 
production scenarios.

Echo Bay's historical average property, plant, and 
equipment per ounce of production is $1,159. Freeport Gold's 
is $684 per ounce, and Newmont Gold's is $970 per ounce.
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5.8 Capital Structure
The capital structure of the firm is defined as the mix 

of financial instruments used to finance the firm. A review 
of how the companies have used retained earnings, debt, and 
common stock to finance the change in total assets will be 
useful in anticipating how future financing would be raised.

There are two theories describing how management decides 
to use one form of financing over another. They are Myers
pecking order theory and the static tradeoff theory.

Myers (1984) pecking order theory states:
1. Firms prefer internal finance.
2. They adapt their target dividend payout to their 
investment opportunities, although dividends are 
sticky and target payout ratios are only gradually 
adjusted to shifts in the extent of valuable 
investment opportunities.
3. Sticky dividend policies, plus unpredictable 
fluctuations in profitability and investment 
opportunities, mean that internally-generated cash 
flows may be more or less than investment outlays.
If less, the firm first draws down its cash balance 
or marketable securities portfolio.
4. If external finance is required, firms issue the 
safest security first. That is, they start with 
debt, then possibly hybrid securities such as 
convertible bonds, then perhaps outside equity as 
a last resort.
The static tradeoff theory implies a firm will target a 

specific debt ratio, the ratio of debt to total assets. 
Additional debt is taken on only in quantities that will 
maintain this target ratio when added to the financing that 
is available from increases in shareholder equity.
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North American gold mining companies, following the 
pecking order, traditionally retain most of their earnings 
paying only a meager dividend. Echo Bay and Freeport Gold 
depart from the pecking order theory by appearing to have a 
target debt ratio.

Gold loans are perhaps the gold mining company's safest 
security. They appear to be the preferred first choice of 
external financing. Conventional long-term debt would be 
second, and equity issues last. None of the three companies 
examined have preferred stock outstanding.

Gold loans are a unique source of financing available to 
gold mining companies. A long-term debt instrument, gold 
loans occur as deferred revenue on the balance sheet. The 
gold mining company borrows physical gold and sells it 
immediately, using the proceeds to finance operations. The 
interest rate is typically in ounces of gold and has a very 
low interest rate attached to it. This low interest rate is 
one reason the gold loan has become popular. The loans 
principal and interest are repaid in either physical gold from 
operations or in dollars.

The aversion to conventional long-term bank loans may be 
partly due to investor perception that gold mining companies 
are risky, and that risky firms should borrow less. It may 
also be due to the recent hard times suffered by the mining 
industry. Management is not likely to forget the operating
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problems caused by past high levels of debt and the interest 
payments associated with it.

Echo Bay has at one time or another issued just about 
every financing instrument available to it; convertible gold 
purchase warrants, bonds, preferred stock, common stock, gold 
loans, and bank loans. The flexibility of financing options 
can be attributable to management and the fact that Echo Bay 
stock does not have a major stockholder. Freeport Gold's 
parent company Freeport-McMoRan Inc., is a 61% shareholder. 
Newmont Mining Corporation, owns more than 90% of Newmont Gold 
shares.

Although the debt-equity ratio of Echo Bay started out 
at 4.912 in 1982, its average debt-equity ratio for the past 
five years has been .672, with a standard deviation of .056. 
It appears the average would be a good proxy for its target 
debt-equity ratio. The number of common shares increased 
yearly in line with the increase in debt to maintain the debt- 
equity ratio (Figures 5.7 and 5.8).

Echo Bay's debt ratio has not had as dramatic an 
adjustment as their debt-equity ratio. From a high of .831 
in 1982 the average over the last five years has been .401 
with a standard deviation of .02. It appears that the average 
would be a good proxy for the target debt ratio (Figure 5.9).

Freeport Gold has not issued long-term debt of any kind. 
Approximately 11% of Freeport Gold common stock was sold to
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Figure 5.7 Shares Outstanding, 1982-1988
Data for Freeport Gold is unavailable prior to 1985.
Data for Newmont Gold is unavailable prior to 1985.
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Figure 5.8 Debt-Equity Ratio, 1982-1988
Data for Freeport Gold is unavailable prior to 1984.
Data for Newmont Gold is unavailable prior to 1985.
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the public in 1985. In 1987, more than 4.3 million additional 
shares of Freeport Gold were sold to the public. Freeport- 
McMoRan Inc. initiated a policy of paying special quarterly 
dividends to its common stockholders for the five-year period 
ending in the third quarter of 1990 at the rate of one share 
of Freeport Gold stock for every 120 shares of Freeport- 
McMoRan Inc. stock. À total of 7,388,858 shares of Freeport 
Gold stock have been distributed to Freeport-McMoRan 
stockholders. The special dividend policy was discontinued 
in January of 1989.

Freeport Gold's debt-equity ratio was highest in 1984 
when the company was a wholly owned subsidiary of Freeport- 
McMoRan Inc. The debt-equity ratio decreased to .127 in 1988. 
The average debt-equity ratio of the four years since going 
public is .215 with a standard deviation of .096. It would 
appear that Freeport Gold desires a low target debt-equity 
ratio. The average over the last four years is a good proxy 
for the future (Figure 5.8).

Freeport Gold's debt ratio was highest in 1984 as well, 
and has decreased to .113 in 1988 because the total assets 
increased without using debt. The average over the last four 
years has been .173 with a standard deviation of .065 (Figure 
5.9). It is apparent that Freeport Gold desires to finance 
operations with retained earnings and does not wish to use 
debt financing or equity issues (Figure 5.7).
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Newmont Gold had a high debt-equity ratio of 8.410 in 
1986 when it issued a special dividend to its parent Newmont 
Mining, reducing the equity account. The last two years have 
seen debt-equity ratios of .236 in 1987 and . 639 in 1988. The 
low .236 was the first full public year when Newmont Gold sold 
another 5% of its shares to the public to reduce debt. The 
increase to .639 may indicate it does not have a target debt- 
equity ratio (Figure 5.8).

Newmont Gold had a high debt ratio of .894 in 1986 when 
the special dividend increased total debt, by decreasing 
equity, with a minor increase in total assets. The low of 
. 191 was in 1987 after a decrease in long-term debt and 
significant increase in total assets. The debt ratio rose 
again to .390 in 1988 as the addition to total debt outpaced 
the addition to total assets (Figure 5.9).

The range of debt-equity and debt ratios among the three 
companies can lead to a number of conclusions. Among them: 
1) the companies may not have the same growth opportunities 
and do not require the same level of external financing; 2) 
the managements have different perceptions of debt capacity, 
and 3) Newmont Gold follows Myers' pecking order more closely 
than Echo Bay or Freeport Gold.

Freeport Gold with the lowest ratios, has not had the 
growth in reserves and production that Echo Bay and Newmont 
Gold have had. (See Figures 5.1 and 5.2.) Discussions with
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Freeport Gold's management revealed that growth will be 
financed solely with retained earnings. The significant 
growth in production Echo Bay and Newmont Gold have 
experienced, 35.57% and 55.29% respectively, have required the 
use of debt and stock issues to finance the growth.

5.9 Dividend Policies
All three companies pay out a low dividend compared to 

earnings (Figures 5.10, 5.11, and 5.12). Freeport Gold and 
Newmont Gold historically have paid five cents per share, an 
amount not expected to increase. Echo Bay dividends have 
grown steadily, and are expected to grow at a rate of one cent 
per share per year. The 1988 dividend was seven cents per 
share.

Both Newmont Gold and Freeport Gold paid special 
dividends to their parent companies before going public. In
1985 Freeport Gold paid a $36,220,000 cash dividend, and in
1986 Newmont Gold paid $1.11 per share. These special 
dividends are considered nonrecurring items.

5.10 Risk
Risk in investments mean that future returns are 

unpredictable. Treasury bills are about as risk free as an 
investment can be. The only risk the investor assumes is 
short-term inflation. There is no risk of default, and their
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short maturity ensures relatively stable prices. Investment 
in long-term government bonds adds the risk of interest rate 
movements. Investment in corporate bonds adds the risk of 
default. Investment in common stock adds the risks of the 
business.

The investor will require a higher return on treasury 
bonds than treasury bills to compensate for the increased risk 
of interest rate variability. The investor will require a 
higher return on corporate bonds than treasury bonds to 
compensate for the increased risk of default. The investor 
will require a higher return on common stocks than corporate 
bonds to compensate for sharing the risks of the business.

There are two types of risk faced by an equity investor, 
the type that can be diversified away and the type that cannot 
be diversified away. The equity investor is concerned with 
the risk that cannot be diversified away, the market risk. 
The risk the investor is assuming by taking an equity position 
in the company is calculated using the Capital Asset Pricing 
Model (CAPM). In CAPM, the only relevant risk in the pricing 
of securities and the determination of expected returns is the 
market risk. The market risk, measured by beta, S, is the 
sensitivity of the individual stock to market movements. A 
beta of 1 means the stock moves exactly with the market. A 
beta less than 1 means that for a 1% move in the market the 
individual stock will move less than 1%. A beta greater than
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1 means that for a 1% move in the market the individual stock 
will move more than 1%. A stock with a beta less than 1 is, 
therefore, less risky than the market, and a stock with a beta 
greater than 1 is riskier than the market.

Ke, the cost of equity, or the investors required rate of 
return on the common stock is equal to the risk free rate, Rf, 
plus a risk premium and is calculated using the equation

Ke = Rf + B(Rm - Rf) (5.1)

The risk-free rate, Rf, is determined from long-term 
government bonds, which ranged from 13.00% in 1982 to 8.20% 
in 1988. The risk premium is calculated by multiplying the 
difference between the return on the market as a whole and 
the risk free rate (R̂  - Rf) by the stock's beta, B.

Risk premium = B(R^ - Rf) (5.2)

The critical assumption here is that there is a normal, stable 
risk premium on the market portfolio, so that the expected 
future risk premium can be measured by the average past risk 
premium. There are numerous articles on the subject that 
attempt to determine what term of government securities should 
be used to determine the risk free rate, and what the risk 
premium should be. Long-term government bonds are used
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because investments in common stock are assumed to be long
term. Rosenberg and Rudd (1983) used 6% as the difference 
between the return on the market and the risk free rate. This 
value was used in the calculation of the risk premium. Beta 
values were as reported in the Compustat database for the year 
1987. Attempts to find historical values of beta were 
unsuccessful.

The firm's beta, and its expected return, will increase 
as its debt-equity ratio increases. It was, therefore, 
necessary to calculate beta for 1988. Please refer to 
Appendix B for a sample calculation. This was done by 
unlevering beta and relevering beta for the different capital 
structure and tax rate. Let it suffice to say there seems to 
be a simple relationship between levered and unlevered betas. 
For a more detailed discussion of the theory behind unlevering 
and relevering betas the reader is referred to a chapter from 
Case Problems in Finance titled "Financial Leverage, The 
Capital Asset Pricing Model, and The Cost of Equity."

The required rates of return for Echo Bay, Freeport Gold, 
and Newmont Gold in 1988 are 12.06%, 10.56% and, 13.51%,
respectively. These rates are used in discounting the future 
total dividends expected to be paid to the shareholder, and 
the horizon value. It should be noted that the investors 
required rate of return is based on historical information 
that assumes the future will be like the past and that today
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investors expect to receive the same rates of return revealed 
by the average of past market returns. Because Ke is a 
measure of the current risk of the shares, and will most 
likely change in the future, the model allows Ke to be varied 
for sensitivity analysis.

5.11 Management
Management is ultimately responsible for the

profitability of the company. Herbert Hoover wrote in
Principles of Minina that

good mine management is based upon three elements: 
first, sound engineering; second, proper 
coordination and efficiency of every human unit ? 
third, economy in the purchase and consumption of 
supplies.
These principles are equally valid today, and will affect

the capital and operating costs of the mine. Ultimately
management is judged on these three by the financial record
of the company.

The most convincing proof of capable management lies 
in a superior comparative record over a period of 
time, but that brings us back to quantitative data.
There is a strong tendency in the stock market to 
value the management factor twice in calculations.
Stock prices reflect the large and growing earnings 
which the good management has produced, plus 
analysts add a substantial increment for "good 
management" considered separately. This amounts to 
"counting the same trick twice" and is a frequent 
cause of overvaluation. The recent record, 
moreover, is often the result of management 
decisions made five or ten years ago by a different 
management group.
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Thus the management factor does assume quite 
independent importance when a significant change 
therein has recently taken place or is considered 
probable. In such cases, future results may be 
very different from those of the past. (Graham and 
Dodd 1988)

5.12 Summary
By examining the historical financial performance of the 

company, useful information for predicting the future 
financial performance may be obtained. Owing to the limited 
amount of available published data, the average values need 
to be reviewed with the yearly historical values to determine 
if the average is a reasonable approximation.

The variables in the model with a major impact on the 
financial performance of the company are the production rate, 
the price of gold, operating and capital costs, cost of debt, 
taxes, property, plant, and equipment, capital structure, and 
dividend policy.

All mining companies are price takers and have no 
influence on the market price of gold.

Published cash costs of production must be viewed with 
suspicion. Companies do not include the same items in their 
cash costs, making comparisons difficult. Total costs should 
be determined for accurate comparisons.

The three companies examined retain most of their 
earnings paying only a meager dividend.

Capital structure is important in determining future
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financing policies. Gold companies prefer gold loans to bank 
debt. Echo Bay and Freeport Gold appear to have target debt 
ratios of . 401 and .173, and target debt-equity ratios of . 672 
and .215 respectively. Newmont Gold does not appear to have
a target debt ratio or target debt-equity ratio.

Ke, the investors required rate of return on their equity 
investment is used to discount total dividends and the horizon 
value. It is based on historical information that assumes 
the future will be like the past and that today investors 
expect to receive the same rates of return revealed by the 
average of past market returns.

Management is judged on its record over a period of time
and its performance is reflected in the stock price.
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Chapter 6 
FORECAST FINANCIAL PERFORMANCE

So then, in the buying of shares, as in other 
matters, there should be a certain limit of 
expenditure which miners should set themselves, lest 
blinded by the desire for excessive wealth, they 
throw all their money away.

—  Agricola, De Re Metallica

6.1 Introduction
The assumptions used to forecast financial performance, 

how the future financial performance is used to determine the 
free cash available to the shareholder for special dividends, 
how the horizon value is calculated, and how the net present 
value is calculated are the topics of this chapter. An 
unlimited number of internal scenarios are possible for each 
company. This study will base the future financial 
performance of the company on the expected production for the 
next five years determined through discussions with management 
and the historic financial ratios. The price of gold will be 
varied to determine how the value of each company changes with 
changes in gold price.

The model estimates the horizon value by three methods. 
The first method uses earnings per share at the horizon 
multiplied by a P/E ratio assumed to be valid at the horizon. 
The second method uses the dividends per share at the horizon 
divided by the difference in the investors required rate of
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return and the expected growth rate in the dividends. The 
third method uses the book value at the horizon multiplied by 
a price-to-book ratio assumed to be valid at the horizon. 
The P/E ratio, required rate of return, the growth rate of 
dividends, and the price-to-book ratio may be varied by the 
user for sensitivity analysis. The investors' required rate 
of return, Ke, is used as a first approximation in discounting 
all three methods to the present. The net present value is 
determined by subtracting the stock price from the present 
value of the total dividends plus horizon value. The company 
with the largest net present value is the best investment for 
the shareholder.

6.2 Assumptions and Adjustments
Future revenues are calculated based on the expected 

yearly production and the expected price of gold. Expected 
yearly production is input by entering either the ounces to 
be produced or the expected growth in production. The 
expected yearly ounces of production for the three companies 
were determined through discussions with management.

Echo Bay's expected yearly gold production in ounces for 
the period 1989 to 1993 is 725,000 in 1989, 900,000 in 1990, 
920,000 in 1991, 940,000 in 1992, and 950,000 in 1993.

Freeport Gold's expected yearly gold production in ounces 
for the period 1989 to 1993 is 250,000 is 1989, 290,000 in
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1990, 300,000 in 1991, 305,000 in 1992, and 310,000 in 1993.
Newmont Gold's expected yearly gold production in ounces 

for the period 1989 to 1993 is 1,400,000 in 1989, 1,500,000 
in 1990, 1,600,000 in 1991, 1,650,000 in 1992, and 1,700,000 
in 1993.

The price of gold is input by entering the price in 
dollars per ounce. Forecasts are run using $350, $400, and 
$450 per ounce gold.

This information and the average historical values for 
most of the 25 other ratios are used to forecast the pro forma 
income statement, balance sheet, and funds flow statement for 
each company. The average historical ratios are a reasonable 
first approximation for the future and may be varied for 
sensitivity analysis. The average is used because there is 
not an abundance of historical data available for determining 
statistically reliable inferences. The model and the user 
must do the best they can with the available published data, 
data that everybody is limited to.

All three companies had their average cost of goods sold 
adjusted. The last 5 years have seen costs of goods sold per 
ounce for Echo Bay equal $160, $169, $206, $214, and $238. 
Echo Bay was adjusted from $213.59 to $250.00 because future 
cost of goods sold are expected to be greater than the 
historical average. Freeport Gold had its average cost of 
goods sold per ounce adjusted from $163.94 to $195.00. This
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is because the costs of producing its sulfide ore is expected 
to increase dramatically. Newmont Gold had its cost of goods 
sold per ounce adjusted from $185.90 to $205.00. This is 
because future costs are expected to reflect more closely the 
1988 cost of goods sold per ounce of $208.

Newmont Gold had its average selling, general, and 
administrative costs per ounce adjusted from $12.18 to $20.00. 
This anticipates increased administrative costs due to the 
increase in production. Since 1985, selling, general, and 
administrative costs per ounce for Newmont Gold have been $0, 
$11, $16, and in 1988 were $21. Echo Bay and Freeport Gold 
were not adjusted.

Newmont Gold had its average exploration costs per ounce 
adjusted from $7.69 to $5.00. Since 1985 Newmont Gold's 
exploration costs per ounce have been $14, $8, $5, and $3. 
Echo Bay and Freeport Gold were not adjusted.

Newmont Gold had its average depreciation, depletion, and 
amortization cost per ounce adjusted from $30.12 to $40.00 
anticipating more depreciation being taken. Both Echo Bay and 
Freeport Gold were not adjusted.

All three companies had their average effective tax rates 
adjusted: Echo Bay from 21.23% to 23% reflecting the steady 
increase from 20.01% in 1986 to 22.26% in 1987, and 22.69% in 
1988; Freeport Gold from 15.79% to 22% expecting effective 
taxes slightly higher than the 1988 rate of 21.29% ? Newmont
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Gold from 32.38% to 23% reflecting the decrease in the
effective tax rate from 37.57% in 1986 to 32.31% in 1987 and
27.25% in 1988.

Newmont Gold had its average receivables to revenues 
adjusted from 6.57% to 3%. Since 1985 the receivables to 
revenues have been 7.2%, 3.3%, 15.8%, and 0%. Echo Bay and
Freeport Gold were not adjusted.

Echo Bay had its average current to long-term debt 
adjusted from 22.66% to 10% using the last four years as its 
historical average. Freeport Gold and Newmont Gold were not 
adjusted.

Freeport Gold and Newmont Gold had its average long-term 
debt to total assets adjusted to zero. Both companies prefer 
not to have any long-term debt. Freeport Gold had negligible 
long-term debt in 1985 and none since then. Newmont Gold 
would prefer to maintain zero long-term if possible, and had 
zero long-term debt in 1987. Echo Bay was not adjusted.

Echo Bay and Freeport Gold had its average preferred 
dividends and the preferred stock redemption value adjusted 
to zero because it no longer had preferred dividends 
outstanding. Newmont Gold did not have any preferred stock 
outstanding during the historical period analyzed.

Declared dividends are expected to be paid at the 
historic rate of five cents per share for Freeport Gold and 
Newmont Gold. Echo Bay's declared dividend is expected to
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increase at the rate of one cent per share per year.

6.3 Temporary Debt Adjustments
A positive temporary debt account indicates a net 

financing shortfall. A negative temporary debt account 
indicates a net financing surplus. Reviewing the historical 
capital structure of the company offers insights to adjusting 
the positive temporary debt account. Echo Bay is assumed to 
issue gold loans first, long-term debt second, and equity 
issues to maintain the debt-equity ratio in the historical 
range. Freeport Gold is assumed to reduce the cash account 
to make up for financing shortfalls. Newmont Gold is assumed 
to issue long-term debt first, gold loans second, and equity 
third. All companies will have the negative temporary debt 
added to the declared dividend account.

Echo Bay had a net financing shortfall in all five 
forecast years assuming $350 per ounce gold. The adjustments 
to zero temporary debt were $43,445 million addition to other 
liabilities in 1989 ; $45,266 million addition to other
liabilities, $50 million addition to long-term debt, and $60 
million addition to capital surplus requiring the issuance of 
4 million shares at an assumed price of $15 per share in 1990; 
$33.83 million addition to other liabilities and $40 million 
addition to long-term debt in 1991; $54,876 million addition 
to other liabilities in 1992; $22,939 million addition to
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other liabilities in 1993.
Echo Bay had a net financing shortfall in the first three 

forecast years and a net financing surplus in the last two 
years assuming $400 per ounce gold. The adjustments to zero 
temporary debt were $10,636 million addition to other 
liabilities in 1989 ; $34,517 million addition to other
liabilities and $50 million addition to long-term debt in 
1990; $29,647 million addition to other liabilities in 1991; 
32.048 million addition to the common dividend account in 
1992 ? $71,132 million addition to the common dividend account 
in 1993.

Echo Bay had only one year with a net financing shortfall 
assuming $450 per ounce gold. The adjustments to zero 
temporary debt were $22,173 million addition to the common 
dividend account in 1989 ; $41,579 million addition to other 
liabilities in 1990; $55,790 million addition to the common 
dividend account in 1991; $99,765 million addition to the 
common dividend account in 1992; $109,162 million addition to 
the common dividend account in 1993.

Freeport Gold had a net financing surplus in three of the 
five forecast years assuming $350 per ounce gold. The 
adjustments to zero temporary debt were $43,840 addition to 
the common dividend account in 1989; $15,875 million reduction 
in the cash account in 1990; $4,825 million reduction in the 
cash account in 1991; $10,332 million addition to the common
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dividend account in 1992; $15,176 million addition to the 
common dividend account in 1993.

Freeport Gold had only one year with a net financing 
shortfall assuming $400 per ounce gold. The adjustments to 
zero temporary debt were $51,021 million addition to the 
common dividend account in 1989; $4,147 million reduction in 
the cash account in 1990; $18,406 million addition to the 
common dividend account in 1991; $26,995 million addition to 
the common dividend account in 1992; $27,540 million addition 
to the common dividend account in 1993.

Freeport Gold was able to make additions to the common 
dividend account in all forecast years assuming $450 per ounce 
gold. The adjustments to zero temporary debt were $58,203 
million addition to the common dividend account in 1989; 
$7,153 million addition to the common dividend account in 
1990; $34,159 million addition to the common dividend account 
in 1991; $39,157 million addition to the common dividend
account in 1992; $39,904 million addition to common dividend 
account in 1993.

Newmont Gold had a net financing surplus in 1992 and 1993 
assuming $350 per ounce gold. The adjustments to zero 
temporary debt were $176.27 million addition to the long-term 
debt account in 1989; $99,628 million addition to the long
term debt account in 1990; $8,205 million addition to the 
long-term debt account in 1991; $126,084 million addition to
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the common dividend account in 1992? $150,734 million addition 
to the common dividend account in 1993.

Newmont Gold had only one year with a net financing 
shortfall assuming $400 per ounce gold. The adjustments to 
zero temporary debt were $124,302 million addition to the 
long-term debt account in 1989; $10,929 million addition to 
the common dividend account in 1990? $166,706 million addition 
to the common dividend account in 1991; $199,247 million
addition to the common dividend account in 1992? $218,500
million addition to the common dividend account in 1993.

Newmont Gold had only one year with a net financing 
shortfall assuming $450 per ounce gold. The adjustments to 
zero temporary debt were $72,333 million addition to the long
term debt account in 1989? $129,187 million addition to the 
common dividend account in 1990? $229,505 million addition to 
the common dividend account in 1991? $264,854 million addition 
to the common dividend account in 1992? $286,389 million
addition to the common dividend account in 1993.

6.4 Common Stock Valuation
The cash payoff to owners of common stocks come in the 

form of cash dividends and capital gains or losses. The 
shareholder typically expects to receive both. Investors in 
gold mining shares expect to receive a majority of their 
payoff in the form of capital gains, because the historical
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dividend payout for gold mining companies has been very small.
Brealey and Myers (1988) show the expected return on a 

stock, r, for one period to be

where P0 is today's stock price, DIV1 is the expected dividend 
in the next period, and P1 is the price of the stock at the 
end of the next period. If we know the investors required 
rate of return, Ke, the expected dividend, and the expected 
price we can calculate today's price by adjusting equation 
(6.1).

From equation (6.2) the stock's price next year will be

r = (DIV, + P1 - P0)/P0 (6.1)

P0 = (DIV, + P1)/(l + Ke) (6.2)

P1 = (DIV2 + P2)/(l + Ke) (6.3)

The general stock price formula is

P0 - DIV,/(l+Ke) + DIVj/ ( 1+Ke)2 + ... + (DIVH+PH)/(l+Ke)H

and is used to determine the present stock price given the 
horizon price and expected dividends.
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The value to shareholders is the discounted value of 
dividends out to a horizon, plus the horizon value of the 
stock discounted to the present. It is assumed the company 
will continue after the horizon: however, forecasting beyond 
the horizon is not practical.

We can use the model to estimate the expected dividend 
stream from 1989 to 1993 with some certainty. The horizon 
value in 1993, the horizon year, can be estimated with a 
lesser degree of certainty. For this reason the model 
calculates the horizon value by three methods.

6.5 Horizon Value
The horizon value of a stock is the present value of all 

future dividends from the horizon time on. Common stocks do 
not expire and barring bankruptcy or acquisition may continue 
forever. Homestake mining company has been in business for 
over one hundred years. As the time out to the horizon
approaches infinity, the present value of the horizon price 
approaches zero. The following calculations illustrate this 
point. The present value of $1,000,000 discounted at 15% for 
100 years is $0.85. PV = .85 = 1,000,000/(1.15) 10°.
Increasing the discount rate decreases the time it takes for 
the value to approach zero. The present value of $1,000,000 
discounted at 20% for 80 years is $.46.
PV = .46 = 1,000,000/(1.20)80.
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Brealey and Myers (1988) offer a detailed discussion of 
four ways to estimate horizon value. I will not duplicate 
their derivations here.

The first method assumes the dividends at the horizon 
will grow in perpetuity at a specified rate. The horizon 
value is the dividend the period after the horizon, DIVH+1, 
divided by the difference in the required rate of return, Ke, 
and the growth rate, g.

The Savage model actually uses the dividend at the 
horizon, DIVH, divided by the difference in the required rate 
of return, Ke, and the growth rate, g.

The second method takes the earnings per share at the 
horizon and multiplies by a P/E ratio. The user enters the 
estimated P/E ratio which he thinks will hold at the end of 
year 5. This ratio is then multiplied by the earnings per 
share forecast by the model at the end of year 5. This price 
is then discounted to get the horizon value.

The third method uses the book value of equity at the 
horizon multiplied by a price-to-book ratio. The user enters

P H = DIVH+1/(Ke-g> (6.4)

PH = DIV/(K*-g) (6.5)
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the estimated ratio of price to book value which she thinks 
will hold at the end of year 5. This ratio is then multiplied 
by the book value forecast by the model at the end of year 5. 
This price is then discounted to get the horizon value.

The fourth method, not used in the Savage model, assumes 
that the present value of growth opportunities at the horizon 
is zero. It is derived from equation 6.4 by assuming g is 
equal to zero.

Table 6.1 shows the present value of dividends, the 
present value of the horizon value for each of the three 
methods used, and the 1988 closing stock price for each 
company. The horizon value has a large impact on the total 
present value in all cases. The horizon value accounts for 
a minimum of 66% and a maximum of 97% of the total present 
value of each company. It is critical, therefore, to 
determine the horizon value as accurately as possible.

6.6 Net Present Value
The results of the net present value estimates are 

summarized in Table 6.2. Net present value is the present 
value of dividends plus the present value of the horizon price 
less the current stock price. The net present value rankings 
of the companies were different for each method of estimating 
the horizon value.

The dividend growth method assumes an ongoing series of



T-3534 79

Table 6.1
Present Value Comparison 

(in dollars)

$350 gold ECO FAU NGC
PV Dividends 0.35 1.35 1.66
PV EPS Horizon value 1.54 2.62 26.50
PV DIV Horizon value 3.65 40.27 24.19
PV Price-to-book Hor 12.82 8.76 46.80
Closing 1988 Price 14.00 14.38 34.50

$400 gold ECO FAU NGC
PV Dividends 0.96 2.47 3.59
PV EPS Horizon value 8.77 10.27 38.61
PV DIV Horizon value 24.04 80.30 35.79
PV Price-to-book Hor 14.23 10.23 48.65
Closing 1988 Price 14.00 14.38 34.50

$450 gold ECO FAU NGC
PV Dividends 2.21 3.43 5.59
PV EPS Horizon value 16.64 16.69 50.81
PV DIV Horizon value 35.72 112.61 47.62
PV Price-to-book Hor 15.36 11.49 50.49
Closing 1988 Price 14.00 14.38 34.50

ECO - Echo Bay Mines Ltd.
FAU - Freeport-McMoRan Gold Company 
NGC - Newmont Gold Company
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Table 6.2
Net Present 

(in
Value Comparison 
dollars)

$350 gold ECO FAU NGC
NPV EPS Horizon value 
NPV DIV Horizon value 
NPV Price-to-book Hor

(12.11)
(10.00)

(.83)
(10.41)
27.24
(4.27)

(6.50)
(8.65)
13.96

$400 gold ECO FAU . NGC
NPV EPS Horizon value 
NPV DIV Horizon value 
NPV Price-to-book Hor

(4.27)
11.00
1.19

(1.64)
68.38
(1.68)

7.70
4.88

17.74

$450 gold ECO FAU NGC
NPV EPS Horizon value 
NPV DIV Horizon value 
NPV Price-to-book Hor

4.85
23.93
3.57

5.74
101.66

0.54
21.90
18.72
21.58

ECO - Echo Bay Mines Ltd.
FAU - Freeport-McMoRan Gold Company 
NGC - Newmont Gold Company



T-3534 81

payments, in perpetuity, and also implies a constant annual 
growth rate in the dividend. The model will give an invalid 
answer for a company paying dividends that grow as fast or 
faster than the discount rate, because the denominator would 
become zero or negative. This method favors the company whose 
expected growth rate in dividends is closest in value to the 
discount rate. As the growth rate approaches the required 
rate, the present value will approach infinity, causing the 
horizon value to approach infinity.

All three companies were assumed to have a 10% growth 
rate in dividends. The discount rates for Echo Bay, Freeport 
Gold, and Newmont Gold are 12.06%, 10.56% and, 13.51%,
respectively. Using this information, the dividend growth 
method ranks Freeport Gold first at $350 gold with a net 
present value of $27.24. Newmont Gold second, -$8.65 and Echo 
Bay third, -$10.00. At $400 gold Freeport Gold is still first 
with NPV of $68.38, Echo Bay second with NPV of $11.00, and 
Newmont third with NPV of $4.88. At $450 gold Freeport Gold 
is still first with NPV of $101.66, Echo Bay second with NPV 
of $23.93, and Newmont Gold third with NPV of $18.72. 
Freeport Gold's required rate of return being close to the 
growth rate caused this ranking.

The earnings per share method utilizes a P/E ratio, the 
relationship between the earnings per share of the company and 
the market price per share, to determine the horizon value.
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The P/E ratio is used to indicate how the stock market is 
judging the company's earnings performance and prospects. 
The problem with this method is that earnings per share is an 
accounting figure and may be manipulated through creative 
accounting. In addition, the P/E ratio assumed to hold true 
at the horizon is critical in determining the magnitude of the 
horizon value. North American gold companies typically trade 
at high P/E ratios. The three companies studied currently 
trade at similar ratios. The historical average P/E ratio is 
a good first approximation. A P/E ratio of 30 is used for all 
three companies. The P/E ratio may be varied for sensitivity 
analysis.

Using earnings per share, the companies were all negative 
at $350 gold. Newmont Gold was the only positive company at 
$400 gold. All three companies were positive at $450 gold. 
Newmont Gold would be ranked first with net present values of 
-$6.34 at $350, $7.70 at $400, and $21.90 at $450 gold.
Freeport Gold would be ranked second with net present values 
of -$10.41 at $350, -$1.64 at $400, and $5.74 at $450 gold. 
Echo Bay is third with net present values of -$12.11 at $350, 
-$4.27 at $400, and $4.85 at $450 gold.

Price to book value is perhaps the least accurate of the 
methods used because the current economic value of assets can 
change, particularly in the case of longer-lived items such 
as buildings and machinery, or resources such as land and
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minerals. The book value of an asset or liability is the 
value recorded on the balance sheet according to generally 
accepted accounting principles. While the book value is 
handled consistently for accounting purposes, it has little 
relationship to current economic value. It is a historical 
value which at one time may have represented economic value 
to the company, but the passage of time and changes in the 
economic conditions increasingly distort it.

Echo Bay's historical average price-to-book ratio is 
4.18, Freeport Gold's is 5.37, and Newmont Gold's is 14.87. 
Newmont Gold would be ranked first with positive net present 
values of $13.96, $17.74, and $21.58 at $350, $400, and $450 
gold. Echo Bay would be ranked second with a negative net 
present value of -$0.83 at $350 dollar gold, and positive net 
present values of $1.19, and $3.57 at $400, and $450 gold. 
Freeport Gold would be ranked third with net present values 
of -$4.27, -$1.68, and -$0.54 at $350, $400, and $450 gold.

From an individual perspective, the model gave 
conflicting investment results for Freeport Gold and Newmont 
Gold at $350 gold. The net present value for Freeport Gold 
using the earnings per share method and the price-to-book 
method were negative, meaning do not invest. The net present 
value for Freeport Gold using the dividend growth method was 
positive, meaning invest. The net present value for Newmont 
Gold using the earnings per share method and the dividend
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growth method was negative, meaning do not invest. The net 
present value for Newmont Gold using the price-to-book method 
was positive, meaning invest. Echo Bay had consistently 
negative investment results at $350 gold.

Newmont Gold was the only company at $400 gold with 
consistent and positive investment results using all three 
horizon values. The net present value for Echo Bay using the 
dividend growth model and the price-to-book method was 
positive at $400 gold. The net present value using the 
earnings per share method was negative. Freeport Gold gave 
the same results as at $350 gold. All three companies gave 
consistently positive investment results at $450 gold with all 
three horizon values. The conflicting results raise some 
questions, and show cause for further refining the horizon 
value estimate before making investment decisions.

6.7 Summary
The Savage model provides an approximation of the 

company's future financial performance within the accuracy of 
the data used to determine the historical ratios and the 
assumptions made by the user.

The future financial performance of the company is used 
to determine the net financing need of the company and the 
free cash available to the shareholder for special dividends. 
The value to the shareholder is the discounted stream of total
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dividends available to the shareholder plus the horizon value 
discounted to the future.

The horizon value may be calculated a number of ways and 
is only an estimate of market value. The estimate will change 
as assumptions and forecasts change. The exact market price 
cannot be determined until a transaction occurs in the market 
place. The horizon value has a significant influence on the 
total present value of the companies. The model gave
conflicting investment results for the same company at a given 
price of gold. Further research into the most accurate method 
of estimating the horizon value would be beneficial.
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Chapter 7 
CONCLUSIONS

Indeed, the subject of mining is a very extensive 
one, and one very difficult to explain, and since 
the art is one of the most ancient, the most 
necessary and the most profitable to mankind, I 
considered that I ought not to neglect it.

—  Agricola, De Re Metallica

The Savage model does not adjust accounting data ; it 
takes audited accounting data and presents it to the user in 
a particular format. Direct comparisons of companies require 
the accounting identities to be the same.

The Savage model implicitly takes the technical factors 
into account when the user estimates the ounces of production 
and the costs to produce those ounces. Examining the historic 
financial performance of each company provides information on 
the accuracy of the ratios and the type of financing used to 
forecast the future financial performance. The financing 
shortfall is determined by the positive temporary debt 
account. The user must decide on the mix of financing 
instruments used to zero the temporary debt account and should 
be based on the historical capital structure. When issuing 
equity, the user must decide on the price received per share. 
This is a big assumption and a shortfall of the Savage model. 
The free cash available to the shareholder for special 
dividends are determined from the negative temporary debt
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account. Total dividends plus the horizon value are 
discounted to the present at the investors required rate of 
return to determine the present value of the share.

The forecast financial performance of each company 
improved with increasing price of gold. The horizon value 
has a significant influence on the total present value of the 
company. The ranking of the companies changed with each 
method used to determine the horizon value. The model gave 
conflicting investment results for the same company at a given 
gold price. One method for determining the horizon may give 
a positive result, while a second method may give a negative 
result for the same company, at the same gold price. The 
conflicting results raise some questions, and show cause for 
further refining the horizon value before making investment 
decisions. Further research to determine the most accurate 
method of estimating the horizon value is warranted.

The stock market provides indications of the value of 
common stock. Economic value is a combination of residual 
claims, future expectations, and assessment of general and 
specific risk, subject to economic and business conditions and 
the decisions of management. Valuation models are tools that 
attempt to quantify the available data and will in part remain 
subjective. The model simulates the actions of the company, 
based on a number of logical economic and financial 
assumptions. The model is not intended to account for stock
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price variations due to speculation or to predict the 
influence of an extremely volatile stock market on the value.
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ECHO BAY MINES LTD
"Date 11 1982 1983 1984 1985 1986 1987 1988
"Cash and Equivalents " 1.489 0.006 0.130 16.206 5.618 27.769 10.967
"Receivables - Total " 0.480 0.606 0.642 1.845 3.951 5.512 26.406
"Inventories - Totals " 8.880 10.737 9.861 15.368 24.773 34.518 31.027
"TOTAL CURRENT ASSETS « 11.589 12.247 11.442 35.590 41.382 73.064 72.105
"Property, Plant & Equipment (Gross)" 122.896 131.046 132.244 214.167 402.777 545.875 833.069
" Accum Depr, Depl & Amort " 6.178 14.340 22.826 32.883 48.562 72.838 113.206
"Net Property, Plant & Equipment " 116.718 116.706 109.418 181.284 354.215 473.037 719.863
"TOTAL ASSETS « 129.126 129.763 139.561 241.773 414.223 579.001 863.873
"Debt in Current Liabilities " 4.013 6.049 0.000 7.508 7.500 0.000 7.350
"Accounts Payable " 6.822 2.311 5.527 5.170 19.942 29.817 38.852
"TOTAL CURRENT Liabilities « 11.044 10.052 7.429 24.849 47.679 53.092 71.487
"Total LTD » 22.684 5.857 7.203 36.328 56.869 96.306 194.423
“Deferred taxes " 8.516 8.676 9.306 11.606 17.038 26.687 33.868
"TOTAL Liabilities " 74.764 56.745 54.218 97.961 171.372 216.951 367.272
"P Stic Redemption Value " 32.520 32.160 0.000 0.000 0.000 0.000 0.000
"Common Stock Par Value " 0.000 0.000 0.000 0.000 0.000 0.000 0.000
"Capital Surplus 11 0.006 19.703 54.051 117.003 194.672 265.750 341.539
"Retained Earnings " 21.836 21.155 35.049 44.389 63.800 105.315 150.776"COMMON EQUITY " 21.842 40.858 85.343 143.772 242.851 362.050 496.601
"TOTAL LIAB AND EQUITY « 129.126 129.763 139.561 241.733 414.223 579.001 863.873
"Sales " 9.873 50.277 65.968 79.297 124.292 211.678 267.666
"Costs of Goods Sold " 6.107 27.336 29.110 44.647 66.204 108.626 142.556"S,G&A » 1.071 4.408 5.880 6.696 5.287 8.674 9.651
"Exploration Costs " 0.152 0.059 1.259 1.105 2.785 8.289 18.742
"Depreciation and Amortization " 2.501 8.869 9.851 11.364 17.702 22.881 39.928
"Interest Expense " 2.361 1.812 0.593 0.866 1.929 5.181 5.955"Income Taxes Total " -0.105 0.751 2.800 3.309 6.476 13.877 15.972
"NET INCOME » -0.038 7.214 18.077 12.936 25.880 48.474 54.426
"Deferred Taxes " -0.105 0.751 2.800 3.308 5.547 9.200 9.087
"Common Dividends " 0.000 2.316 2.983 3.528 4.110 5.792 6.793
"Preferred Dividends " 3.902 3.859 1.478 0.000 0.000 0.000 0.000
"Price High Calendar year " 0.000 4.625 5.563 7.625 12.000 29.630 23.750
"Price Low Calendar year " 0.000 3.063 3.125 3.875 6.313 11.500 13.500
"Common Shares Outstanding " 54.451 62.850 71.422 83.504 90.992 94.964 98.874
"Ounces of Gold Produced " 22.110 118.000 181.500 264.511 320.700 507.400 600.100
"Ounces of Gold Sold " 22.110 118.750 179.315 255.936 338.373 482.378 608.760
"Average Gold Price Realized " 432.000 421.000 380.000 324.000 367.000 439.000 440.000
"Average Market Gold Price " 374.960 423.680 360.680 317.320 368.020 446.550 437.100
“Ounces of Gold Reserves (millions) " 1.365 1.349 2.134 4.639 5.574 10.426 13.297
"Rf « 
"Beta "

.1300 .1111 .1244 .1062 .0768 .0838
0.6

.0820
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"FREEPORT MCMORAN GOLD CO
"Date 1984 1985 1986 1987 1988
"Cash and Equivalents 0.227 10.344 28.457 70.221 47.242
"Receivables - Total 4.062 2.649 6.468 8.873 20.206
"Inventories - Totals 3.225 2.790 2.528 3.006 6.911
"TOTAL CURRENT ASSETS 7.537 15.810 37.835 82.225 76.531
"Property, Plant & Equipment (Gross)" 97.767 103.926 108.638 123.059 170.870
"Accum Depr, Depl & Amort 32.498 41.860 52.294 64.769 78.127
"Net Property, Plant & Equipment 65.269 62.066 56.344 58.290 92.743
"TOTAL ASSETS II 75.760 80.894 97.256 140.805 169.438
"Debt in Current Liabilities II 0.000 0.000 0.000 0.000 0.000
"Accounts Payable II 3.692 7.364 7.585 4.703 10.621
"TOTAL CURRENT Liabilities 3.965 9.972 11.503 8.682 12.690
"Total LTD 21.288 0.109 0.000 0.000 0.000
"Deferred taxes 7.991 7.991 7.991 4.723 2.972
"TOTAL Liabilities 33.302 18.072 22.764 16.948 19.131
"P Stk Redemption Value 0.000 0.000 0.000 0.000 0.000
"Common Stock Par Value 4.380 4.034 4.034 4.138 4.138
"Capital Surplus 30.358 60.094 60.094 76.945 76.945
"Retained Earnings 7.720 -1.306 10.364 42.774 69.224
"COMMON EQUITY 42.458 62.822 74.492 123.857 150.307
"TOTAL LIAB AND EQUITY 75.760 80.894 97.265 140.805 169.438
"Sales 61.580 57.274 69.195 101.332 106.070
"Costs of Goods Sold 26.995 29.791 32.954 35.945 39.995
"S,G&A 3.977 5.854 6.864 8.791 9.764
"Exploration Costs 14.177 9.964 6.494 8.908 12.665
"Depreciation and Amortization 10.539 10.034 10.619 12.808 14.439
"Interest Expense 0.137 0.000 0.000 0.000 0.000
"Income Taxes Total 0.779 0.260 2.567 5.693 7.716
"NET INCOME 4.357 1.815 13.687 34.479 28.519
"Deferred Taxes 0.470 0.000 0.000 -3.268 -1.751
"Common Dividends 0.000 2.017 2.017 2.069 2.069
"Preferred Dividends 0.000 8.824 0.000 0.000 0.000
"Price High Calendar year 0.000 13.750 13.625 23.875 15.250
"Price Low Calendar year 0.000 9.500 6.750 10.500 10.625
"Common Shares Outstanding 0.000 40.338 40.338 40.963 41.380
"Ounces of Gold Produced 170.168 178.700 188.700 226.600 248.300
"Ounces of Gold Sold 169.678 179.500 189.100 227.400 244.400
“Average Gold Price Realized 362.920 319.040 365.980 445.660 434.010
"Average Market Gold Price 360.680 317.320 368.020 446.550 437.100
"Ounces of Gold Reserves (millions) 1.693 1.834 1.933 1.990 2.197"Rf .1244 .1062 .0768 .0838 .0820
"Beta 0.4
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NEUMONT GOLD COMPANY 
Date
Cash and Equivalents
Receivables - Total
Inventories - Total
TOTAL CURRENT ASSETS
Property, Plant & Equipment (Gross)
Accum Depr, Depl & Amort
Net Property, Plant & Equipment
TOTAL ASSETS
Debt in Current Liabilities
Accounts Payable
TOTAL CURRENT Liabilities
Total LTD
Deferred taxes
TOTAL Liabilities
P Stk Redemption Value
Common Stock Par Value
Capital Surplus
Retained Earnings
COMMON EQUITY
TOTAL LIAB AND EQUITY
Sales
Costs of Goods Sold 
S,G&A
Exploration Costs 
Depreciation and Amortization 
Interest Expense 
Income Taxes Total 
NET INCOME 
Deferred Taxes 
Common Dividends 
Preferred Dividends 
Price High Calendar year 
Price Low Calendar year 
Common Shares Outstanding 
Ounces of Gold Produced 
Ounces of Gold Sold 
Average Gold Price Realized 
Average Market Gold Price 
Ounces of Gold Reserves 
Rf
Stock Beta

1984 1985 1986 1987 1988
0.000 .025 .359 .095 .080
0.000 4.930 5.774 41.967 .000
0.000 8.176 25.574 44.303 81.150
0.000 13.550 32.023 87.563 83.113
0.000 192.790 210.501 297.808 602.273
0.000 43.339 57.277 70.341 102.528
0.000 149.451 153.224 227.467 499.745
0.000 176.189 196.697 323.542 597.658
0.000 .000 .000 .000 26.760
0.000 3.492 8.999 24.227 69.054
0.000 6.201 13.452 33.718 109.663
0.000 103.820 138.018 .00 87.000
0.000 18.887 24.323 28.001 35.301
0.000 128.908 175.793 61.719 232.967
0.000 .000 .000 .000 .000
0.000 .945 .995 1.049 1.049
0.000 5.983 42.950 203.226 203.226
0.000 40.353 -23.041 57.548 160.416
0.000 47.281 20.904 261.823 364.691
0.000 176.189 196.697 323.542 597.658
0.000 68.678 174.502 265.479 389.181
0.000 41.969 76.521 108.828 186.530
0.000 0.000 5.178 9.632 19.206
0.000 3.124 3.850 3.168 2.851
0.000 7.316 14.266 17.550 32.655
0.000 8.098 10.533 2.919 4.393
0.000 -1.131 24.430 40.971 40.500
0.000 14.573 40.598 85.833 108.112
0.000 8.436 5.436 3.678 7.300
0.000 7.800 109.975 5.244 5.244
0.000 0.000 0.000 0.000 0.000
0.000 0.000 17.625 48.750 48.125
0.000 0.000 8.625 16.125 30.500
0.000 94.500 99.500 104.875 104.875
0.000 222.000 473.900 589.000 895.500
0.000 222.000 473.900 589.000 895.500
0.000 321.000 368.000 451.000 435.000
0.000 317.320 368.020 446.550 437.100
8.700 8.600 12.321 14.966 16.310
.1244 .1062 .0768 .0838

0.7
.0820
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Appendix B 
Capital Asset Pricing Model
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The Capital Asset Pricing Model adjusted for different 
capital structures.

Rf = risk free rate of return
Rm - Rf = risk premium
Ke = cost of equity
By = unlevered beta
Bl = levered beta = .600 in 1987
t = tax rate = 22.26% in 1987, 13.41% in 1984
D/E = debt-equity ratio = .599 in 1987, .635 in 1984
Bl — By* (1 + (l-t)*D/E)
Bu = Bl/(1 + (l-t)D/E)
Buiçs? = .600/(1 + (1-.2226) *.599) = .409 
B L1984 = -409(1 + (1-.1341)*.635)) = .634
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Appendix C 
Historic Financial Statements
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Forecast Financial Statements
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