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1.0 INTRODUCTION

This volume presents the financial and economical evaluation of Empresa Minera Especial Tintaya S.A. completed by Pincock, Allen & Holt (PAH) as part of its privatization evaluation. The purpose of this evaluation is twofold. First an analysis of the company's current financial condition is presented as an aid in determining its short-term liquidity and cash generating capacity. Second, a valuation of the company is presented. This is based on a combination of methodologies including comparable transaction analysis and pro forma cash flow analysis.

This volume should be used in coordination with the other volumes of this study. These are:


Volume I - Executive Summary


Volume II - Technical Evaluation


Volume III - Commercial Evaluation


Volume IV - Economic/Financial Evaluation

The valuation of the company is based on the known reserve base and forecast operating conditions described in Volume II. PAH has projected three different scenarios for the development of the Tintaya resources. Each has its own level of production, operating costs and required investments. These form the basis for a series of future cash flow projections which, in turn are used as a basis for valuation.

It is PAH's experience that the value of a mining company is dependent on a complex set of investor perceptions. This can range from metal price expectations to the potential for additional reserves to new cost saving ideas. It is therefore impossible to calculate a definitive value. PAH believes it has used a set of reasonable assumptions in its calculation of the company's value. However, understanding that there are other reasonable expectations that can be applied to Tintaya, a range of values is presented. PAH believes that they provide a sensible basis for the subsequent privatization auction.

PAH would like to acknowledgement the engineers and staff of EMETSA who worked long and hard to make this a successful project. In particular it would like to acknowledge the members of EMETSA's CEPRI: Luis Moran, Francisco Fernandez and Juan Acerreto.  Special mention is also made of Oscar Calero and Pelayu Miranda. Finally PAH would like to acknowledge the services of its Lima representative Guillermo Alvarez-Calderon.


2.0 ANALYSIS OF HISTORICAL FINANCIAL DATA 

2.1
Approach 

The purpose of this analysis of historical financial data was to evaluate the recent financial performance of Empresa Minera Especial Tintaya S.A., (Tintaya), in terms of the company's liquidity, solvency and profitability. The ability of Tintaya to meet its current obligations was intended to be the primary focus of the analysis. The performance of Tintaya in relation to other co Per producers was also assessed in the form of a comparative analysis of summary financial data and key financial ratios. 

The approach adopted by PAH involved the following sequence of analytical tasks: 

(1) collation of historical data and tabulation of annual balance sheets and income statements, 

(2) preparation of common-size balance sheets from actual balance sheet data, 

(3) derivation of cash flow statements using available financial data, 

(4) calculation of a series of financial ratios, 

(5) determination of the average performance of co Per industry companies, and 

(6) comparison and interpretation of company financial data. 

2.2
Data Sources & Limitations of the Analysis 

Annual unaudited financial data for 1991 and 1992 were provided by Tintaya in the form of the Informacion Financiera and Reporte de Costos publications. 

While it would have been desirable to have additional historical data from prior years for trend analysis, data in US$ exists only from 1991. Substantial exchange rate variation that occurred during prior years rendered examination of Sol/Inti based data impractical. 

Financial statements for the period ending June 30, 1993 were also provided. The 1993 data are illustrated in the analysis since they reflect the most recent financial information and are generally informative. However, PAH points out that six month 1993 data is not directly comparable with the annual 1991 and 1992 material. Inclusion of 1993 data in trend comparisons is not recommended since distortions result from timing differences relating to receipts and payments in the first six months of 1993 compared to a full year's results in 1991 and 1992. 

Cash Flow data were not available to PAH so, cash flow schedules were derived from Income Statement and Balance sheet information as described below in Section 2.1.4. 

Data for co Per industry companies was obtained from the following on-line databases:

SYMBOL 150 \f "Times New Roman" \s 10 \h
Standard & Poors Corporation Records database,

SYMBOL 150 \f "Times New Roman" \s 10 \h
Value Line Publishing database, and

SYMBOL 150 \f "Times New Roman" \s 10 \h
SEC Disclosure database. 

Representative companies were developed from a Standard Industry Classification screening, (SIC Code #: 1021), of public companies traded on US Exchanges. Financial data presented in foreign currency amounts was converted to US dollar equivalents at the exchange rate effective at the date of the financial statement. 

PAH made no attempt to recast the financial statements from the Tintaya or database sources and data was accepted as published. Ideally, summary financial data obtained for the purpose of comparison should be carefully recast, or standardized, before company comparisons are made. PAH considered that while some data may not be ideally comparable, the data as presented has indicative value. Any improvement in precision gained by recasting the financial statements would need to be balanced against the cost of a comprehensive analysis. 

2.3
Balance Sheets - Actual Data and Common-size Analysis 

The historical balance sheet data is presented in Table 2.3-1. To assist in making comparisons between years, actual result data was converted to a common-size percentage basis in terms of Total Assets and Total Liabilities. 

As a percent of Total Assets over the 1991 to 1992, Tintaya's Current Assets averaged 26.6 percent, while plant and equipment after depreciation averaged 53.3 percent. Net intangible investments a Peared to be undefined however they represented an average of 18.3 percent. Financial investments averaged 1.7 percent of total assets over the period. 

Total Equity averaged 57.8 percent of Total Liabilities and Equity while Current Liabilities averaged 7.7 percent and long term debt averaged 34.2 percent. Total Liabilities averaged 42.2 percent of Total Liabilities and Equity.

Table 2.3-1

In general, the year to year variations in the balance sheet's line item components a Pear to be relatively stable, both in terms of absolute values and common-size percentages. Balance sheet data formed the basis of key financial ratios presented below in Section 2.5. 

2.4
Income and Cash Flow Statements 

The income statements presented in Table 2.4-1 show that in 1992, Tintaya worsened its net loss situation by US$ 4.4 million from the 1991 result. This occurred despite an increase in net sales of US$3.0 million and an improvement at the net operating profit level of about US$1.3 million. The major causes a Peared to be a worsening of Other Income and Expenses. A decline in miscellaneous income, together with additional charges from exchange rate adjustments and interest expenses, provided a deterioration in Other Income and Expenses of over US$5.7 million despite a decline in miscellaneous expenses of over US$3.7 million. 

The results for the first six months of 1993 are encouraging and show a considerable improvement in net operating profit. Tintaya forecasts (December 1993) a full year net income of US$ 4.2 million. This is in spite of a nearly US$ 13 million drop in net revenue which is largely due to the worldwide fall in co Per prices. The major areas of savings were in cost of good sold ( a US$ 9 million decline) and sales expense ( a US$ 5.5 million decline). Costs savings have been realized through employee rationalization, contracting services and changes in Peruvian law concerning value added taxes. 

The cash flow statements were derived from the Tintaya income statements but, since depreciation and amortization data were imbedded in cost of goods sold and administration expenses, su Plementary depreciation and amortization data provided by Tintaya was used.

Table 2.4-1

Free cash flow was determined by adding back to net income non‑cash items and subtracting from net income, cash items. Specifically, non‑cash charges depreciation and amortization, were added back to net income while the increase in working capital, a cash expense, was subtracted from net income to provide net cash from operating activities. To determine free cash flow, the adjustment for exchange rate,ä a non-cash item, was added back to net cash from operations while net capital expenditure, being a cash item, was subtracted. 

Working capital in each period was estimated by subtracting current liabilities from current assets. The increase in working capital was derived by subtracting the previous period working capital from the current period value. Since no data was available for the 1990 period for current assets and liabilities, it was assumed that the increase in working capital for 1991 was zero. In view of the lack of data and the assumptions made in the calculation of working capital increase, cash flow before working capital was calculated to illustrate the cash flow position while ignoring the effect of working capital increases. 

In contrast to the poor performance indicated by a negative net income position, Tintaya demonstrates a positive cash flow. Although cash flow is positive for both 1991 and 1992, cash flow in 1992 before working capital increase was reduced by US$10.3 million. While net sales for 1992 show a US$3.0 million improvement over 1991, higher capital expenditure costs and the line items in Other Income and Expenses in the income statement a Pear to be the major cause of reduced cash flow from 1991 levels. The outlook for 1993 is encouraging however, as indicated above, cash flow for a six month period should not be compared to cash flows for annual periods. 

2.5
Financial Ratio Analysis & Co Per Industry Comparisons 

The analysis of financial ratios is an aid to evaluating a firms financial circumstances and to detecting abnormal conditions in the firms liquidity, solvency and profitability. Trend analysis of financial ratios is also a useful means of evaluating year‑over‑year changes in the relationship between components of the balance sheet and income statement. 

In evaluating Tintaya's historical financial data, PAH focused on indicators of liquidity, profitability and solvency. Table 2.5-1 summarizes the financial ratio analysis of Tintaya for periods from 1991 to June 30, 1993. Table 2.5-2 compares the 1992 summary financial data for Tintaya with other co Per producing companies. 


Liquidity Ratios 

Liquidity is the ability of a firm to meet, or cover, its current liabilities with its current assets. If the firm has difficulty covering its short term obligations defined by its current liabilities, with relatively liquid assets like cash and accounts receivables, the enterprise may be forced to liquidate other assets or otherwise go out of business. 

The current ratio is calculated by dividing current assets by current liabilities. Tintaya has an average current ratio of 3.53 over the period 1991 to 1992. In 1992 Tintaya had a current ratio of 3.13 compared with an industry average of 1.83. Only one company, Freeport McMoran Co Per and Gold, Inc, had a higher current ratio than Tintaya. Tintaya's current ratio indicates that in 1992, every dollar currently owed was covered by $3.13 in current assets thus signifying a high level of liquidity.

Tables 2.5-1 and 2.5-2

The current ratio makes the assumption that all current assets are liquid. This may not be true, especially should inventory not be readily sold. The quick, or acid test ratio, is an indicator that removes inventory from the calculation and shows by how much current liabilities are covered by quickly available current assets. The quick ratio is calculated by dividing current assets less inventory by current liabilities. 

Tintaya gave an average quick ratio of 1.74 for the 1991 to 1992 period. In 1992 Tintaya had a quick ratio of 1.77 compared to an industry average of 1.46 indicating that Tintaya was a little more liquid than the industry as a whole. Freeport McMoran Co Per and Gold and Magma Co Per had quick ratios higher than Tintaya. 

Both the quick ratio and the current ratio assume that accounts receivable are readily collectible and in fact have liquidity. By examining the average collection period, a ratio that determines the relationship of receivables to total annual sales, the collectability of a firms receivables is evaluated. The average collection period is calculated in days by dividing 365 days per year by the result of Annual Sales divided by Accounts Receivable. Over the 1991 to 1992 period, Tintaya collected accounts receivable on average every 46 days. If 60 days credit is allowable, Tintaya a Pears to have no difficulty collecting its receivables. 


Profitability 

In addition to being able to meet its short term obligations by demonstrating liquidity, a business needs to show profitability and growth in income in order to ultimately increase the value of share‑holder's equity. Increases in share‑holder's equity can only result from increases in net income and, unless a company is profitable, it will not be able to continue to attract capital investment. 

In terms of Net Income, (or, Net Earnings or, Profit), Tintaya is not successful. While preliminary indications for 1993 may be encouraging, net income results for 1991 and 1992 show a negative and deteriorating earnings position. Accordingly, traditional measures of profitability based on net earnings are not useful for the analysis of Tintaya. For example, Net Income as a percent of Sales, (industry average of 9.6 percent), and Return on Equity, industry average of 8.3 percent), are negative for Tintaya and therefore, are not meaningful indicators. 

Since Net Income is the result of the a Plication of non-cash charges against sales, profitability in terms of net income will be difficult to achieve given the large depreciation, amortization and adjustments for exchange rate variation charges that affect Tintaya. However, in terms of cash flow, Tintaya shows a more comfortable position. 

Cash flow as a percent of annual sales averaged almost 20 percent over the 1991 to 1992 period indicating that for each dollar of sales, Tintaya generated an average of 20 cents free cash flow. Whereas Return on Equity is negative for Tintaya, Cash Flow on Equity averaged almost 10 percent. 

Tintaya's Operating income as a percent of sales was negative in 1991 however, it turned positive in 1992 at 0.34 percent. This rate is significantly below the 1992 industry average of 21.2 percent. However, gross margin, or gross profit as a percent of annual sales averaged 40.9 percent over the 1991 to 1992 period. This means that after production costs, for every dollar of sales, 41 cents remained free to cover the selling, administrative and other costs of doing business. 


Solvency 

Solvency refers to the long run potential of the business to maintain a sound financial position. (Liquidity by comparison, relates to the short run potential of the business to maintain a sound financial position). The debt to equity ratio is an indicator of solvency in that it measures the amount of long term debt in relation to the firms permanent capital. Permanent capital comprises long term debt and shareholders equity and the debt to equity ratio is calculated by dividing long term debt by permanent capital. 

In 1992, Tintaya showed a debt to equity ratio of 0.36 indicating that for every one dollar of permanent capital, 36 cents represents long term debt. This debt to equity ratio is consistent with the 1992 industry average of 0.34 and Tintaya does not appear to be undercapitalized.

3.0 VALUATION 

PAH has taken a two-fold approach to the valuation of Empresa Minera Tintaya S.A. Its first approach uses discounted cash flow methods to determine a present value of the company. The second approach is to use comparable transactions as the basis for determining a "market-based" value. Ultimately the real value of the company is what someone is willing to pay for it, i.e. this is the true market value. By adopting the twofold approach PAH is able to determine a range of reasonable values that can be used as the basis of negotiations with potential investors.  

PAH has not used an "asset-based" approach to valuation because it believes that this often results in an exaggerated value for the company.  Many of the fixed assets, such as buildings or earthworks, have value only if the mine is in operation.  If the mine ceases operation then the building will cease to have any value because of its remote location.  Essentially, the only true "asset" value is the liquidation or salvage value of the fixed assets and inventories.  This is often only a small fraction of their depreciated or "book" value. 

PAH has applied its valuation methodology to two distinct operational areas: The Tintaya Mine with its nearby deposits (Chabucas, Coroccohuayco) and other areas (Las Bambas, Katanga, etc). 

The two valuation methodologies are appropriately applied to the Tintaya area. Cash flows are based on  production parameters and costs that can  reasonably be quantified. The historical data and the relatively high level of engineering input allows forecasts to be made with confidence. In regards to the comparable transaction analysis there are a sufficient number of similar transactions to allow reasonable comparisons to be made. 

The other areas present a different problem. They are all considered to be exploration prospects and therefore any forecast on future production or costs would be so speculative it would have no meaning.  PAH does not consider discounted cash flow techniques suitable for this situation. 

There are a number of comparable transaction for similar exploration properties. Their value, however, if often based on some future "option value" to be realized if exploration is successful. It is PAH's experience that any agreement is likely to be structured  to allow the  investor to commit to a spending program with an option payment made only if a positive production decision is made. A typical agreement might require the investor to spend increasing annual sums on exploration and feasibility studies until a future date. If these commitments are not made the property would be returned to the owner. At the future date, the investor would decide whether to purchase the option at the previously negotiated price or return the property rights to the owner. 

PAH has decided to assign only a minimal value to the other areas. It has maintained the comparable transaction approach under the assumption that this represents a certain amount that will be paid for the exploration rights.  

3.1
Cash Flow Analysis - Tintaya Area 

Three discounted cash flow models were assembled to give a range of values for Tintaya. In this text, cash flow refers to the project income that remains available after operating costs, taxes, and capital costs have been paid. All costs and revenues have been calculated in 1994 US$.

Peruvian tax law has been followed in the development of these models. The federal tax rate is 30 percent, and there are no provincial or local income taxes. An eight percent profit sharing deduction (based on income before tax) are taken from pre-tax income. All tangible property except buildings are depreciated straight line over a five year life. Buildings are depreciated straight line over a 33.33 year life. Half-year convention is used for additions to tangible property during the life of the project. Net operating losses are carried forward in time and can be deducted from future earnings. Depletion deductions are not permitted. All development costs (road construction, site earthwork, mine pre-production development, and metallurgical testwork) are expensed in the year they are incurred. An alternative minimum tax of 2 percent of remaining book value of assets does apply but was left out of this analysis since the value of the entity that operates this project in the future is not known. Most of the annual tax payments were above $5 MM, indicating that the net book value of the operating entity would need to be in excess of $250 MM for the alternative minimum tax to apply. 

Cash flow models for the three cases described in section 5.2 of Volume II have been constructed. The first cash flow model is the base case - continuing to operate the mine in its current state of 2.8 million tonnes of sulphide ore per year and shipping the concentrates elsewhere for custom smelting. The second model allows for processing 910,000 tonnes of stockpiled and in-situ oxide ore annually through an SX/EW circuit and producing cathode on-site. Acid for use in the SX/EW circuit is purchased at a delivered cost of $80 per tonne. The treatment of 2.8 million tonnes per year of sulphide ore, and off-site custom smelting continues. The third model incorporates the SX/EW circuit plus an on-site submerged combustion smelter for smelting all concentrates and producing acid for use in the SX/EW circuit. The operating parameters for the three cases are summarized in Table 3.1-1. All three cases have project lives of 15 years.

TABLE 3.1-1
Summary of Operating Parameters for Cases 1,2 and 3
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3 - SX/EW + On-site smelting 
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Methodology 

All three cases begin in 1994 and continue until 2008. At this point it is assumed that the mine is closed and all remaining equipment is sold at salvage value. Even though the production schedule shown in Table 2.2.6-2 of Volume II shows enough ore to last until 2021, it is in the year 2009 that total ore production falls from 2.8 MM tonnes/yr to 1.75 MM tonnes/yr and total production continues to fall to 105,000 tonnes/yr in 2015. While the potential for finding more mineable reserves is good, there are not enough currently known reserves to keep the concentrator at full capacity past 2008. Operating costs would become unreasonably high with the concentrator operating at only half of its capacity. At the end of 2008, $15 MM would be spent on mine closure and reclamation and all equipment and buildings would be sold for 20 percent of their remaining book value. Spending on replacement equipment and sustaining capital would cease at the end of 2007. 

A description of each line item in the cash flow computations is shown in Table 3.1-2. The unit costs, production schedules, cost schedules, and cash flow computations for each of the three cases are shown in Tables 3.1-3 to 3.1-5. The commodity prices used in the cash flow analysis are $0.90/lb payable Copper, $380.00/oz gold, and $4.90/oz silver.
TABLE 3.1-2
Tintaya Project
Basis for Calculation of Cash Flow Line Items
	
	Basis Or Determination

	MM lbs Payable Cu Sold
	Total payable copper produced in millions of pounds.

	Revenue
	Payable pounds copper multiplied by its selected price of $0.90/lb, gold and silver revenue are based on smelter credits of $0.095/lb payable Copper as shown in tables 3.1-3, 3.1-4, and 3.1-5. These are based on a gold price of $380/oz and a silver price of $4.90/oz

	Operating Costs
	These are taken from the cost schedule shown in tables 3.1-3, 3.1-4, and 3.1-5. The term "FSR" refers to costs of freight, smelting and refining of concentrates.

	Operating Income
	Revenue less total operating costs.

	Development Expense
	This is the total development expense from the mine, concentrator, SX/EW facilities, and on-site smelter taken in the year incurred. Development expenses include road construction, site earthwork, mine pre-production development, and metallurgical testwork.

	Mine Closure Costs
	Mine closure would occur in 2008 and the total cost for reclamation and shut down would be $15 million. This is based on current costs for closure of similar sized mines in the US.

	Depreciation
	Calculated on depreciable assets, using 5 year straight line depreciation for all tangible non-building property, and 33.33 year straight line depreciation on buildings and structures. The half-year convention is used in the first and last years of an asset's life.

	Write Off
	The remaining undepreciated value of property at the time of mine closure. 

	Cash Flow Line Item
	Peruvian tax law requires corporations to pay 8 percent of taxable income to a federally maintained participation fund for the workers. It is calculated by deducting mine closure costs, depreciation, write off, and the 2 percent net worth tax from operating income and multiplying the difference by 8 percent or 0.08. If the difference is negative, no tax is paid.

	Loss Carry Forward
	Loss carry forward, or net operating losses are accumulated in years of negative taxable income and can be deducted one time from operating income in future years.

	Income Before Taxes
	Remaining income after deducting development, mine closure, depreciation, write off, net worth tax, and loss carry forward from operating income.

	Income Tax
	The Peruvian federal tax rate is 30 percent of income before taxes.

	Net Income
	Income before taxes less income tax.

	Depreciation, write off,  and loss carry forward 
	These non-cash deductions are added back to net income in the calculation of cash flow.

	Capital Investment
	Cash expenditures on tangible assets made the year the assets are placed into service. Mine investment includes new mining equipment and equipment replacement. Concentrator investment includes milling equipment replacement.

	Sustaining Capital
	Equipment such as small pumps, miscellaneous pipe and office equipment needed on an annual basis to sustain the concentrator and the administrative departments.

	Additions to working capital
	Working capital is the money necessary to operate a business on a day-to-day basis. Here it is calculated as the value of inventory plus a portion of accounts receivable minus a portion of accounts payable. Inventory is calculated as the sum of the value of stockpiled ore, work-in-progress, concentrate stockpiled and in transit, and cash allowances for materials and supply. The value of stockpiled ore is estimated as 50 percent of one month's mine operating cost. The value of work-in-progress is estimated as 5 days of payable copper and precious metal production

at the market prices used to calculate revenue. The value of concentrate in stockpile and in transit is estimated as one and one-half months production of payable copper and precious metals at market price. The cash needs for materials and supplies is estimated at 50 percent of three months total operating costs. Accounts receivable is estimated as one week of metal production at market price, and accounts payable is estimated at two months of total operating cost. The additions to working capital is the difference between working capital needed in the current year and existing working capital at the end of the previous year. Additional working capital requirements are deducted from cash flow. The working capital requirements of $15 MM for 1994 are assumed to be currently in the possession of Empresa Minera Especial Tintaya and are not deducted from cash flow. 

	Cash Flow
	Calculated as net income plus depreciation, write off, and loss carry forward, minus capital investment, sustaining capital, and additions to working capital.

	Cumulative Cash Flow
	The sum of all annual cash flows through the year in question. This analysis only considers cash flow from 1994 on.


Tables 3.1-3, 3.1-4, 3.1-5

Net Present Value Analysis 

To calculate the net present value (NPV) of the projected cash flows shown in Tables 3.1-3, 3.1-4, and 3.1-5, each annual cash flow was discounted back to the beginning of 1994 using a range of discount rates.  

The costs and commodity prices in the cash flow models were not escalated and are stated in 1994 dollars. The NPV's for the projected cash flows in cases one, two, and three are shown in Table 3.1-6 using a range of discount rates from 20 percent to 10 percent per annum. The results of the analysis indicate that Case 2, with the addition of the SX/EW circuit, has marginally higher NPV's, ranging from $65.8 MM to $142.3 MM using discount rates from 20 percent to 10 percent.  It is interesting to note that there is little variation in NPV among the three cases.  The major difference is the unit operating cost (per pound copper) which decreases from US$0.57 (Case 1) to US$0.51 (Case 3).

	TABLE 3.1-6

Tintaya Project

Net Present Values ($ 000's)

	Discount Rate
	Case 1
	Case 2
	Case 3

	20%
	63,521
	65,884
	53,181

	17.5%
	73,902
	78,857
	657,851

	15%
	86,980
	95,154
	86,546

	12.5%
	103,633
	115,811
	110,508

	10%
	125,083
	142,250
	141,488 


Sensitivity Analysis 

A sensitivity analysis was performed on the cash flow models to investigate the reaction of the present value of the three projected cash flows to changes in copper price, capital costs, and operating costs. The results are shown in Table 3.1-7, using a discount rate of 15 percent. The value of the project is most sensitive to changes in commodity price. It is also sensitive to changes in operating cost. Changes in capital cost have relatively small effects. All three cases show positive NPV's when copper price is $0.75/lb. This is encouraging since copper price recently reached a low of $0.72/lb but is currently trading at $0.80/lb as of this writing.

	TABLE 3.1-7

Tintaya Project

Results of Sensitivity Analysis

	
	NPV's at 15% Discount Rate

	
	Case 1
	Case 2
	Case 3

	Copper Price
	
	
	

	  $1.05 
	152,582
	171,629
	163,043

	  $0.90 
	86,980 
	95,154 
	86,546 

	  $0.75 
	19,814
	17,961
	7,493

	Capital Cost
	
	
	

	  +15%
	77,557 
	82,515 
	68,522 

	  Base
	86,980 
	95,154 
	86,546 

	 ‑15%
	96,402 
	107,703 
	104,352 

	Operating Cost
	
	
	

	 +15%
	41,130 
	43,330
	37,112 

	  Base
	86,980 
	95,154 
	86,546 

	  ‑15%
	131,834 
	145,414 
	134,680 


3.2
Comparable Transaction Analysis-Tintaya Area 

To establish a basis for the value of the Tintaya mine, a comparable transaction analysis was completed using recent transactions of copper reserves in South America. The comparative transaction approach to valuing an asset consists of collecting price, quantity, and quality inflation on recent sales of similar assets. The price, quantity and quality information is used to deduce a value for the asset in question. For the Tintaya mine, the results of a similar comparable transaction study by PAH, completed in 1992 was reviewed. This study analyzed copper property transactions from 1985 to April of 1992 and gives a reasonable range of unit prices (US$/lb. Cu in reserves) in which to expect the unit price for the Tintaya mine to be.  

Next, information was gathered on sales of copper properties in Peru and Chile from May of 1992 through October, 1993. Specific information gathered included property names, location, ore type (sulphide/oxide), reserve tonnage, reserve grade, reserve classification, mining method, operating cost, production rate, percent of ownership transferred, cash paid in the transaction, and the names of the buyers and sellers.  

To begin the analysis, the characteristics of the Tintaya project must be assessed so that reliable comparisons to other, recently traded properties can be made. The Tintaya mine is an open-pit mine with a concentrator. Underground mining is planned for exploiting a portion of the reserve. It is the world's highest open-pit copper mine, located in the Andean Altiplano at an elevation of 4,100 meters. The Tintaya mine went into production in 1985 with a development cost of $315 million. The mineable reserves (proven and probable) currently stand at 48.2 million tonnes of sulphide ore at a grade of 2.4 percent Cu and a stockpile of 9.86 million tonnes of oxide ore at a grade of 1.61 percent soluble Cu. Currently, all ore is processed through a modern mill, and trucked 370 km to the port of Matarani for export. The concentrates are sold to a variety of smelters in the region.  Annual production rates of contained Cu in concentrates is 110 and 125 million pounds. The production of an additional 35 million pounds of cathode copper through SX/EW processes is possible but will require a capital investment of $47 million. 

A study of acquisition costs for copper properties was completed by PAH in the Spring of 1992. A total of 147 transactions were analyzed in the period from 1985 to 1992. Property locations were world-wide excluding the CIS and China. The median price paid for copper properties exhibiting the major characteristics of Tintaya are shown in Table 3.2-1.  The unit prices, stated in US cents per pound Cu contained in reserves, range from 0.31 to 5.69.

	TABLE 3.2-1

Tintaya Project: Comparable Transactions

	Summary from 1992 PAH Study Median Acquisition Costs for the Following Copper Property Characteristics
	1st Quarter 1992 Cents/lb Cu
	3rd Quarter 1993 cents/lb Cu
	Premium/Discount from Dataset Median

	Median Value of 147 Cu Property

     Transactions from 1985/1992

Properties in Chile

Production Stage

Properties with both Sulphide and Oxide Ore

For Proven and Probable Reserves

For Average Ore Grades >2.00%

For Total Contained Cu Between2.5 B lbs and 5 B lbs

Open Pit Mine

Acquired Interest (100%)

AVERAGES
	1.42 

1.13

2.82

0.30 

2.34

2.46

0.73 

1.76

0.97
	1.46 

1.16

2.90

0.31 

2.40

2.53

0.75 

1.81

1.00

1.59
	0.00% 

-20.42%

98.59%

-78.87% 

64.79%

73.24%

-48.59% 

23.94%

-31.69%

9.00%


Pertinent findings of the study indicated that discounts were taken below the median price of 1.46 cents/lb Cu for properties located in developing or politically unstable countries. Unfortunately, none of the transactions in the database were for Peruvian properties. Chile was used as a proxy for location. Premiums were paid for properties already in production, since the level of confidence in costs and production rates is much higher than for properties in exploration or development. A discount is made for properties having both sulphide and oxide ore, most likely due to the higher capital cost incurred in having two ore processing facilities on site. Premiums are paid for certainty of reserves and for reserve grades greater than 2 percent Cu. Premiums are also paid for reserves in excess of 10 billion pounds of contained Cu and for properties exploitable by surface mining methods. Discounts were taken for purchase of 100 percent acquired interests and premiums were paid for 10 percent to 30 percent acquired interests. 

In light of the study, the positive aspects of the Tintaya mine are that it is a operating mine producing very clean concentrates, ore reserves have been established with a high degree of certainty, the average grade of reserves are greater than 2 percent, and it is an open pit mine. The detrimental aspects of the Tintaya mine are its location in Peru, a country known for political uncertainty, remoteness of the site and the high cost of concentrate haulage, the relatively small size of the deposit, the necessity of building an SX/EW facility to treat oxide ores, and that 100 percent of the mine is for sale. From the PAH study, a premium of 10 percent is indicated for the Tintaya property above the median purchase price of 1.46 cents/lb Cu for all 147 transactions. This results in an adjusted price of 1.61 cents/lb Cu for the Tintaya property. This can be regarded as the high range of possible value for the Tintaya property. If this factor of 1.61 cents/lb Cu is multiplied by the mineable reserves of 2.92 billion lbs Cu at Tintaya, the resulting value is US$47 million. 

The next part of the analysis of comparable transactions was to gather informationä on all comparable copper property sales since the Spring of 1992. During this time, the governments of Chile, Peru, and Argentina all liberalized investment policy for development and exploitation of domestic mineral resources by foreign, private companies. This resulted in numerous transactions of mineral properties occurringä in the last year. Table 3.2-2 shows the transactions for which public information was available. The sale of the Lince mine in Northern Chile by Outokumpu was not included here due to a large portion of the sale price representing the cost of the mill that Outokumpu built. Since all of these transactions took place either in Peru or Northern Chile, these will be used as the set from which comparative prices will be estimated.

Table 3.2-2

Two Peruvian properties, Cerro Verde II and Quellaveco, were sold in the last year. The weight-average price per lb Cu in reserves paid for these properties was 0.3 cents. The weight-average price for the four transactions in Chile was 2.2 cents.  

Even though Cerro Verde II is in Peru, it has significant differences to Tintaya that preclude using its transaction price as a comparable. The Cerro Verde deposit is over twice the size of Tintaya, with a reported reserve of 8.7 billion lbs Cu. However, the grade of the ore is less than half that of Tintaya. The mine is close to a major city, Arequipa, were there is rail haulage access to Matarani, 85 kilometers away. Similarities to Tintaya are that both oxide and sulphide ore are processed, the property is currently in production at a rate of 68 million lbs. Cu/yr, and it is a surface mine. 

Quellaveco is closer to Tintaya in reserve size (6.3 billion lbs Cu.), however, Quellaveco has no known oxide ore. It also has much lower grades (0.8 percent) than Tintaya. It is undeveloped and its reserves are still classified as "geologic". Quellaveco has the advantage over Tintaya of being closer to rail transportation and a port. 

The Ivan property in Northern Chile is comparable to the Tintaya mine in several ways. The average grade of the Ivan reserve is 2.52 percent, it has both sulphide and oxide ore reserves, and a combination of surface and underground mining are planned for exploiting the reserve. Unlike Tintaya, however, the Ivan property is within 100 kilometers of a port city (Antofagasta) and the reserve is smaller (262 million lbs. Cu). 

The combined characteristics of the three copper properties above come reasonably close to matching those of the Tintaya mine. The one characteristic that they are missing is Tintaya's remoteness. A weight-average of the unit price for the three properties above results in a price of .37 cents/lb Cu. The discount for Tintaya's remoteness is hard to quantify. A subjective estimate of a market value for the Tintaya mine is .3 cents/lb Cu. This results in a value of US$8.76 million for the Tintaya property. This value can be regarded as the low range for the value of Tintaya. 

Since the Tintaya mine is currently in production and producing cash flow, its value should fall within the high portion of the range between US$8.76 million and US$47 million. A premium for the mine is warranted since a new owner could begin making money from the mine the day it is purchased. No large amount of up-front capital is needed to get the mine into production. 

3.3
Comparable Transaction Analysis - Other Area 

PAH has considered only  Las Bambas  in assigning value to the other areas outside of the Tintaya and surrounding district. The other concessions controlled by the company can only be considered as early exploration prospects.  Most have only some surface exploration and no or little drilling to quantify resources. For these reasons, PAH believes that potential investors will fully discount their value. 

As discussed above, PAH believes that the speculative nature of future development in  Las Bambas makes their value minimal in comparison to the main area of interest, i.e. the Tintaya district. Never-the-less the amount of historical work has allowed a preliminary quantification of resources which in turn creates some current value. 

Resources in Las Bambas have been calculated during previous periods of exploration, mostly by the Cerro de Pasco Corporation and Mitsui Corp. This resources were presented in Table 3.2-1 of Volume II. A summary of the relevant numbers is presented below:


Tonnes
Cu %
lb Cu

(000)

(000)

Chalcobamba
10,200
2.2 %
494,600

Ferrobamba
8,300
2.1 %
384,200

Sulfobamba
3,100
1.3 %
88,800

Total


967,600

Using the same transaction database discussed above, PAH has determined that an average value of US$ 0.0075 per pound of contained copper in resource for all thirty properties in the exploration stage of development. PAH believes that a substantial discount should be applied for the area's remote location (and correspondingly high infrastructure requirements) and its location in Peru. PAH has applied a 50 percent discount to determine a common value of US$0.0038 per pound contained copper. Applying this multiplier to the resource base a value of US$ 3.7 million is indicated for Las Bambas. 

PAH emphasizes that this value is highly speculative and that many investors willä be more inclined to pay it at some latter date upon the exercise of a development "option". 

3.4
Total Value 

As discussed in the introduction to this section PAH emphasizes that the value of any mining project is based on a complex set of investor perceptions. These include many factors such as metal price expectations,  possible reserve expansion, new operating efficiency and the introduction of new technology to increase production or lower costs. Individual investors will bring a different set of expectations and perceptionsä to their own concept of the property's value. It would be impossible to anticipate all of these different possibilities.

From the sellers point of view it becomes necessary to anticipate a reasonable range of values upon which to base any subsequent negotiations. PAH, in its valuation has taken a multifaceted approach to provide such a range. The cash flow analysis is based on a specific set of operating assumptions. These can either be fully acceptedä by the investor or remodeled to suit their personal perspective. Although PAH believes that the US $0.90 copper price used for the base case projections is reasonable over the long term it may clearly be an area of controversy. Investors may use a lower price or assume a higher discount rate to accommodate the perceived higher risk. This could substantially reduce the net present value. 

The comparable transaction method attempts to incorporate investor perceptions as indicated by historical market activity. It is a useful methodology but any adjustments made to place transactions on a truly comparable basis may be questioned. Regardless, PAH has found that this methodology tends to provide an accurate indication of market value. Based on the previous discussion, PAH believes that a market value of US$ 40 million is appropriate. 

Results from the above analyses are summarized below: 

SYMBOL 150 \f "Times New Roman" \s 10 \h
NPV (15 percent discount) Base Case

US$ 87 million

SYMBOL 150 \f "Times New Roman" \s 10 \h
Comparable Transaction (Tintaya)

US$ 40 million

SYMBOL 150 \f "Times New Roman" \s 10 \h
Comparable Transaction (Las Bambas)
US$ 3.7 million 

A combined indicated value of MUS$ 43.7 to 90.7 is indicated.

